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" T have the honor to narrate the progress made in the course of the operations of the Trigo-
nometrical Survey, since its late Superintendent, Sir Andrew Waugh, submitted his -last Tabular
Progress Report, with his No. 18,115, dated 81st January 1861, to your office.

2. Government having objected to the form of the Tabular Progress Reports hitherto sub-
mitted, T proceed to adopt a form of Report, somewhat similar to the late Surveyor General’s trien-
nial narratives of the progress made in this Deportment, which I trust will meet with approval.

8. The operations in Kashmir under the superintendence of Captain Montgomerie have mada
good progress, notwithstanding the inereasing difficulties which have had to be encountered as the

. work progressed, and entered higher and more inhospitable ground, In the year 1861, the triangula-

tion was extended over an area of more than 12000 Square Miles, including somo very elevated and
difficult country in Zonskar, Rukshu, the Upper Indus, and in Khegsn and Nubra. At several
points it was carried up to the Chineso Boundary, and stations were visited in the neighbourhood
of the Parang and Baralecha passes, where o junction of secondary points wes formed with the
Noxth West Himalayn Series, the basis of the Degrce sheets recently published in Caleutta by the
Surveyor General. The stations in Ladak “\ Upper Indus were very high, generally over
17,000 feet. Mr. Johnson took observations ar  * J‘I,iou more than 20,600 feet high, the greatest
eltitude yet altained as a station of observatic &l remarkable peaks Trans Indus, probably
forming tho watershed between the Chitral and Swat Vallies, were fixed from tho stations West of
Khegnn.

4. Tho Topography embraces en area of about 14,600 square miles, executed on the scals
of 4 miles to the inch, leaving but a very small portion of littlo Thibet unfinished, nnd completing
the greater portion of Nubra, Ladak, Rupshu, (or Rukshu) and Zanskar. Several of the Salt Lakes
on the Table land of Rukshu havo been surveyed. Some exceedingly difficult ground was sketched,
by Captein Austen, in little Thibet, varying in altitude from 7000 to 28,500 fcot above tho Sea.
The glaciers he has discovered and surveyed are probably the largest in the world out of the Arctic
regions. The Baltoro Glacier, in the Braldo branch of the Shigar Valley, being mo less than 36
miles long. The Biafoganse is nearly as long, ond forms, with the glacier on the Nuggair side, 8
continuous mass of ice nenrly G4 miles in length. To delincate them properly a great amount of
roughing and exertion, and not a little danger, had to be undergone by Captain Austen, ag it was
necessary for him to cucamp on them for days, ond to ascend to great heights on either side.

5. Tho earrying out of these interesting oporations has involved vast labor and exposare. The
country was found to be buren and desolate in the extreme, and the weather very unfavourable, in
conscquenco of the extraordinarily heavy rains, for which the year will probably be long remembered.
Contrary to their wont, the clouds crossed over the South of the IHimalayns to the Northern side,
bringing heavy falls of snow in August, and generally hindering the work, Supplies and firewood
had to be carried great distances, argols of Yal dung being often the only fuel available. Under
these circumstances, the outburn of worl is most creditable to the Officer in charge and his Assis-
tants.  Captnin Montgomerie testifios to the zeal and checrfulness with which all under his ocders
have exccuted tho difficult tasks assigned to them. He also acknowledges the cordial nssistance
which the members of tho Survey have invariably received from the Maha Rnjsh of Kuoshmir and bis
bigher officials.

Captain Montzomerie reports, that ‘¢ Lient, Thuillier extended the Triangulation across Khagan, and
fixed a number of points Trans Lndus, thus making a good foundation for further extension, complelil?g a good
season’s work, and altogether making very good progress. '

A  Mr. Johnson pushed on his work with his usual energy and success aver very difficuit grou‘m", involv-
ing the ascent of some very elevated peaks. Nothwithstanding the natural difficnltiés of the country and the
bad weather, he crossed Rukshu, and completed a jood season’s work, nnd made very satisfactory progress.”

“ Mr, Beverley triangalated a very elevated piece of country aund finally fix !
‘ 2y tria g i 1y v i ixed the posicor {anle
the most important point on the Upper Indus, in the South La " Ladak,—4 ) g P Y
and out-tan of work good [ " st of Ladak,—altogether progress cir PUIWE'N
Mr. Clavke made good progress in Zanskar, and completed a satisfactory season’s work i .

“ Mr. Neuville continued his Triangzulation in Nubr, 'y faiv r
several very high stations.” 4 bra, aud made very fair progress, bavice to vis
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(6.)" The Kushmir party being employed in mounteins which are only accessible during the
Summer months, its Field Season is the period of recess of the Trigonometrical parties employed
in ordinary districts. The usual Survey yenr commences in October, by which month the compu-
tations and maps of the preceding field Season are generally brought up, and the puty is ready
to toke tho field agnin. The Koshmir Survey year is exceplional and commences in March. The
Officers in cbaxge of the various parties submit their respective annual Reparts on the términation
of the Field operations, which are the real test of the advance made during the year. Thus the
Superintendent of the Department eannot prepare Progress Reports for strictly synchronous periods.
Sir Andrew Wangh's last report embraced the Summer of 1860, and the preceding Winter.—
The present narrative emibraces the Summer of 1861, nd the Winters of 1860'61 and
1861-62, and consequently gives the progress which has been mode in two suceessive field soasons of
ordinary Trinngulation, snd one season of the Kashmir operations. )

(7.) The COABT SERIES,* betweon Calcutts and Madras was placed under the Superin-
tendence of Captain Basevi, Bengal Bngineers, in the sutumn of 1860, the exigencies of the Depart-
ment having required his transfor from the Trans-Indus Frontier all the way to the Madras Coast.—
His operations commenced in the vicinity of Vizagapatam, and were proceeding towards Rajah-
mundry, when on appronching the hill of Kapa in the Rampa estate, he found that his signallers
had been driven awny from the hill with threats of violence, and that the inhabitants of the District
were assembling o prevent him from asccnding. The estate is Rent free, and the people are &
lawless set, though under the control of the Godaverl Magistracy. Captain Basevi, having ob-
tained an extrn Military Guard and a body of Police, made his way to the summit of the hill with-
ont molestation, and took the necessary observations. One dny, the people set fire to the grass
on the hill, which was about 8 feet high, and a Rajah brought intelligence that they wero collecting
{o attack the Surveyors ; but the fire was extinguished, and the nttack waes not attempted. Cap-
tain Basevi's chief apprehensions were for the signallers whom he had to lenve behind at the sta:
tion, but a guard was left with them, and they were unmolested. The only serious inconvenience
occasioned was in having to construct the station on a block of laterite several feet below the hill,
for the summit was covered with dense junglo which there was no means of clearing away without
the assistance of the villegers, nll of whom had absconded.

(8.) Fortunately, such interruptions are of rare occurrence, only linppening in the unusuanlly
lawless districts around Hyderabad. The operations proceeded without fuxther opposition or hin-
drance, excepting from the physical difficulties of the ground passed over—The district between
the Godavery and Kishna Rivers was crossed, -with considerable trouble, owing -to the absenco of
bigh hills, and the undulaling natare of the ground, which was all the more difficult because cover-
ed with dense jungle, - Thus the selection of stations in such a manner asto form  on unbroken
chain of quadrilaterals and polygons, became a very tedious and lnborious nndertaking, involving the
repeated rejection of positions which at first promised the requisite visibility in nll directions, but
we e afterwards found to be deficient in some essential relation. Nevertheless, iu the two ficld seasons

% Mr. Low assisted Captain Montgomerie, in t_:omrullng and current duties of the Season. He was,
subsequently employed on Topographical work, in which he made very fair progress,”

* Gaptain Austen complieted his sketch in Grst rate style, made very good progress in all directions,
and turned out a first rate season’s work.”

* Licutenant Melville, commencing in the north of Zauskar (or Zaskar ) surveyed a large portion of it,
including all the large glaciers, to the West, as well as those, at the head of the Butnai river. Some of these gla-
ciers were 15 to 7 mules in length,  Total proxress very good, and with the Trigonometrical points now available
he will be able to complete the sketch of Zauskar during the cnsning season., Whilst sul‘\'eviug:
Lientenant Melville made some very successful, and characteristic Photographs of Gla iers, and of
the Country generally, His prozress in Photography has been very rapid, and highly creditable, Captain
Montgonerie has no doubt but that Livwt, Melville will become a proficient inthe art.”

“ Licutenant De Brett was trained in the nse of the Plane Table, and assisted Captain Montgomerie in
the computations and current duties of the Series, and will 1:o donbtbe able to turn out a piece of indepen.
dent wourk during the ensuing season.” | :

* Mr. Ryall sketchied a lavee portion of the Shaltow, and Shayak or Nubra vallies, the ground varying
in height fyom 27,000 teet to 9000 fect, iucinding sume very large glaciers, one ot them 24 mites in lenglh’.
Notwithstanding  the very great difficulties of the ground. Mr. Nyall made very good progress and
tnrued out a first rate season’s work, and executed it in goad style,”

“ Mr, Todd sketehed a vers rugged awd difficnlt picce of the Upper Indus and also a potrtion of Rukshu
right down to the Parang Pass, altozether a very elevated and desolite piece ol conuntry, which My, 'l"mld‘
sketched very characteristically, and notwithstanding the ditficulties ot such a country, lie wade very good pro-
gress ond turned out a first rate season’s work. I

Mr. Jolst sketched a portiou of the Indus Valley, and of ﬂuksllu—prngrcs! fair, and execution
characteristic and neat.

* On the Coast Serics, the principal operations consist of 42 Triangles, arranged so as to comprise one
donble and five single polygous, and one quadrilateral. 21 'Friangles were measured during the fivst Season, with
a 2100t Theodulite by Barrow, giving a mean triangular error of 0 .65, and an equal number measuyed lhu' neat
season, wilh a similar instroment by Troughten awd Sinuns, gave a mean ercor of 0737, — Azimuthal ohser-
vations on Circumpaolar Stars were taken at 3 statious,

The sclection of stations devolved almost entirely oo Mr, Clarkson, excepting when he was so delaved
by the dithentties ol the gronud that Caplain asevi had 1o suspemd the triangalation and proceed to his assig-
tunce.  Affer cvossing the Kistna River, Mr. Clarkson’s advance was very rapid, and he succeeded in selecling
Stations as far South as Nellore, 140 miles beyond the tenninal side of the thrangulation, ) °

Mr. Howig!! was em edin condncling a sccondary scries immeihately along the Sea Coast.  He
worked on Fast sue well lone as he had hitls awd clear ground, buton :Ip|!|'i)ill:|;ill{.' Coconada, his progress
was mach rebanded by hiay to clear every ray thyough very valnable gronnd, abonnding in mangoe mpn::m;l
palu w8, s trisneles extend over a distanee of about 100 miles, defining the Coast Line well, and fixin
[ ds of the Lizhithonses at Coconada avd Coringa,—points of Nantical importauce. ' MoE

- 4 Elison was cplayed in building Matiorms atthe Principal Stations, and lie subsequently cavried
a Sceounary Series af Triang! »fix the positions of  Rajalmmudry and Dn\\'lci‘sh\vm’mn In Dee 'h'm;w‘l
he way ln{unlznm' 1o the A erics. X ’ scember 1801

! b oved as recarder.and afterwards in building Stations and In Seéon'dury Tri

< Wyall was emp
“~

Which bis progress was very salislggtoly
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the principnl triangulation wag-cniried 2 distonce of upwards of 180 miles. It. has.now roached
a point in the Guatoor district ncar the meridian of Madras, whence it will merge into the meri-
dional arc which is intended to connect Jubbulpore and DMadras, and to be extended Southwards
into Ceylon.

9. After completing his triangles thus far, Captain Basevi rcturned to Vizagapatam, to select
a-site for the Base line of verification, which it is proposed to measure in this neighbourhood. e
succeeded in obtaining a suitable site, but not until his field operations had been so long protrac tod
that it was the middle of June befora be could break up his Camp and return to querters, In the
event of Captain Smyth's expedition into Central India taking place, Captain Basevi bas been nomi-
nated to accompany it in the capacity of Astronomer and Topographer.

10. Tho INDUS SERILS, running parallel to the Western Frontior of British India, was com-
pleted by the close of the Ficld season 1859-G0, when the late Surveyor General decided on carrying
on oblique series nlong the South East Bank of the Sutlej, from Mittunkote to Ferozcpore, to tie np
the Punjab Meridional series, and form a basis for futuro triangulation into the deserts of Sind
and Rajpootana. Certain small portions of the Iudus triangulation which had been cxecuted with
a two foot theodolite gave unusually large re-entering errors, Lieutenants Herschel, and Thuillier,
both of the Bengal Engincers, and 1st Assistunts of the G. T. Survey, were consequently sent to
rovise them with the Great Theodolite, while Mr. Armstrong was selecting Stations and building
Towers on the line of the Sutlej. 21 principal triangles were ably and rapidly revised, alter which
Licut. Thuillier proceeded to join the Kashmir party, while* Licut. Herschel took in hand the Sut-
lej Triangulation. This consists of n Series of single triangles, of which oro flank rests on the
sand lills fringing the Bahawulpore desert, and the other in the lowlands which are periodically
inundated by the Sutlej. “Thus the greater portion of the rays traverse moist jungles of tamarisk
and long grass, alternating with ridges of sand, forming a combination which is peculiarly trouble-
some in disturbing the atmosphere, and causing lateral refraction to perplex and weary the observer,
and impair his measures, The Principal operations consist of 88 triangles, extending over a dis-
tance of 132 miles from n side of the Indus series below Mittunkote to the vicinity of Pak Puttun.
Being entirely in the plains they cover an area of only 1960 miles. '

11. Lieutenant Herschel reports that ** all the principal towns and villages along the line
of the Series have been fixed where practicable. ‘They are necessarily few in number, as the
country is morc and more thinly populated from Almedpur eastwards as far as the British
boundary. From Bahawulpore to Fazilka, the towns become fewer and of less importance, reaching
a climay of insignificance "in Bahawulgurh, the capital of nearly half the whole state, which is-

notling but a hamlet without a single pucka house in it, and deriving its importance apparently

® Lieutenant Herschel took astronomical observations for the direct determination of azimuth at3
stations at an averaxe distance ol 72 miles apart. His mean trianguolarerror is 0.°5J, In 85 angles his mean:
probability of evroris 0°25 between extrenes of'0°10 and 0°38. He has given the following interesting table
as a test of the accuracy of his work.

(A) Myximum difference becwcen observations.

z
E g ’ " 1 " " -
“ 0 1 2 3" 4 5 6" 7 8

rn 4 E to to to lo 10 to to to to .
S W j‘
EZ 1" 2" 3 4! 5" 6' o 8 9 g
2 3]
2 1 0 [ 0 0 0 0 0 0 1
3 223 251 03 0 0 o 0 0 Q 567
4 3 1, 5 22 1 0 0 0 0 104
5 0 5 4 29 13 1 0 0 0 52
G 0 0 (4] 5 11 5 3 0 0 24
7 0 0 0 0 0 0 0 0 0 0
8 4] 0 0 0 0 [} 1 1
9 0 0 0 0 1 1] 0 0 0 1
Torar] 227 \ 269 ' 162 { o6 | 2 ‘ 6 l 3 | 1 ¢ o 750

1
Total 0” to 3" = G5B Total greater than 3"'=92

In this Table the unit is a set of mecasures on an angle ol a single Zrero, the arguments being A thy
maximum diflerence between the respective measures forming a set, and B the number ol measures,
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from nothing but the prestige of an old ruined fort, and the residence in it of the temporary holder

of the largest (but by no means the richest) Kardari in the states. The country is singularly poor
in Mosques, templos, tombs, or indeed prominent buildings of any kind.” '

12. The RAHOON MERIDIONAL SERIES,* ander the charge of H, Keelan, Esquire, 1st As-
sistant G. T. Survey, has advanced a distance of 176 Miles, by 83 Principal Trisngles, arranged in
quadrilaterals and hexagous, covering an Aren of 4130 Square miles. It has laid down portions of
Jeypoor, Ulwar, Deoli, Boondi, and numerous other places of importnace. In one more field
season, it should reachithe Longitudinal Series between Calcutta and Karachi, where it will
terminate. The published Charts of the Kotah nnd Boondi territories indicate o succession of
hills over which it was supposed that the triangulation might have been carried and completed
last season. But the ground was found to be ths very reverse of what had been expected, and
to requiro the construction of Towers, thereby protracting the operations into another Senson.

13 The GOORHAGURHMERIDIONAL SERIES,} under the charge of Geo. Shelverton Esquire,
Civil 20d Assistant G. T. Survey, traverses a meridian close to that of Umritsur, and was brought
to o termination last Senson by joining the Arumlin Series, which hnd some years previously been
carried, by Captain Rivers of the Bombay Engineers, up an adjacent meridian, as lar as Ajmeer,
from the Great Longitudinal triangulation. From Sirsa to Ajmeer it crosses a desert tract, of
which Mr. Shelverton reports that * the main difficulties encountered were scarcity of water, of
building material, of lnborers and of provisions—tho country travorsed had suffered for three
yenrs from extreme droaght ; large villages originally containing upwards of 500 families had
been deserted by all except first class Farmers who were too proud to work. Wholesome water
was senrcely procurable, and water even for building purposes had frequently to be conveyed from
distances of 4 and 5 miles. The large reservoirs of water upon which the inhabitants depended
for their supply during the greater part of the year had invariably been exhausted, and the expen-
sive kucha wells of the country barely sufficed for local wants. It wasthereforounder very adversy

Lieutenant Herschel has iotroduced an improvement in the relerring marks at present used in the
Survey. Instead of having two apertures one for a lamp, the other for a heliotrope, he made both lamp and
heliotrope illuminate the same piece of gronnd glass, the aperture of which was limited by a circular diaphragm
of diameter suitable to the distance, Thus one abject is intersected instead of two, and thereis no Hickering
or unsteadiness of signal irom wind or imperfect direction of heliotrope; there is no dazzle{vom too bright a
sun, nor total disappearance in its absence, for the mere reflection of the sky suffices to illuminate the glass in
tolerably clear weather. Ouemile is considered the best distance for such a mark,

Mr. Armstrong was employed in both seasons in selecting stations. He has formed a junction with the
southern extremity of the JoEli TilaScries, and laid out his triangies so as to merge into the Goorbagurh Series
to the LEast of Ferozepore, e was subsequeutly employed in carrying a Series of triangles with a 14 inch
Theodolite from the vicinity of Pak DPunttun towards hioollnn, via Hurruppa, Cheechawutni, Talomba, and
Mukdoompur, near which last place the triangulation has at present closed,

Mr. Geo, Rlyall was chiefly employed in constructing the nnmerons tower stalions which it was neces-
sary toerect inthe lowlands of the Sutlej.” He also assisted Mr. Aumstrong in selecting sites. He carried
secundary series of trianglesto fix the position of Sheojahabad, Mylsee, l-‘unr-Tnpoor. and Karor, and finally made
a reconnoissance from Balhawulzarh into the Desert, for a distance of about 65 miles, as tar _as Anopgurh, ou the
Jogi Tila Meridjan, to ascertain the feasibility of continting that Series in a Southerly direction, which had
long been doubted, but is now proved to be quite practicable, as the desert was found to have numeroussand
hills suitable for Trigonometrical stations,

Mr., W, Trotter acted thronzliont the field season of 1860-61 as Lt. Herschel's immediate Assistant in the
Officeand Observatory, giving cvery satislaction. He subsequently resigned his appointivent in the Survey
having obtained an Ensign’s Commission in H. M’s, 34th Regiment.  He was succeeded by Mr.J T. Burt who
has worked well, The greater portion ol the party returned to Head Quarters by the 13th blay, followed on
the 31st by Mr., Armstrong.

*Mr. Keelan employed Colonel Wangh's 2 (eet Theodolite No. I in his triangnlation. The averaze ervor
of his33 triangles is 0.736. ‘T'he mean probability of auzular error is 0°30, between extiemes of 012, and
0°35. A]\zli'limlh obscrvations weve taken at 3 stations, The Secondary triangulation covers an area of 7040
Square Miles.

4 In the Season 1860-61, Mr. N, A. Belletty assisted Mr. Keelan in selecting sites, on which e afterwards
built the requisite Stations. He carried a Series ot 37 secondary triangles over a distance of 170 miles, to lay
down the position of Ulwar and othier towns.  During the following recess, he was disabled by a severe accident
from innmmediately resuming field operations, and has ever since been temporarily sttached to the Computing
Otfice in conseqnence.

In 1860-61, Mr. M. C. Hickie carried a Secondary Series of 33 triangles over a distance of 130 miles to fix
Sambher, Jeypoor and other towns.

In 1861-62, Mr, C. J. Carty, who was attached to the levelling operations, volunteered to take Mr, Bel-
letty’s place tor a time, and while his camp was marching to Scronje, procceled by dak to the Arabulli range, to
select stations northwards froni the side of the Lonzitudinal Series, with which the Rahoon was to form a junetion.
Helabored very enerzctically under most trying circumstances, never pausing though daily ill with fever,

In 1861-62, Mr. 1. Keelan Junior carried a creditable Secondary Series of 25 triangles over a distance
of 120 miles, and determined the positions of the cantonments of Deoli, and the city and Forlress of Boondi, and
pumerous othier positions,

Mr.C. Braithwaite acted as Obaervatory Assistant with mnch intelligeuce and promiise.

$ Mr. Shelverton employed Colanel Wangh's 2 feet Theodolite No. 2 in his trianzulation, The average
error of his 50 triangles is 0754, The mean probability of angular crror is 0°46 between extremes of 0419 and
o's7.  Azimuth observations were taken at only one station. The Sccondary triangulation covers an area of
10,984 Squire dliles. Owing to the paucity ol goed natural or artificial objects, 152 Secondary Station marks
were built for future reference,

Br. A, W. Donnelly is very favourably reported of by Mr. Shelverton, for the amount of work he has
accomplished iv selecti ions, building towers and platforing, and executing Secondary triangulation em-
bracine 126 triangles, and a Series of 160 miles inlength, starting from and terminating on the Principal Series
to lix Bickaneerand Nagour.

Mr. M. C. Hickic executed a netwaork of trianeles 88 miles long by 16 broad o4 the east flank of the
Series, and ic veparted to have baid ont his ground juliciously,

Mr I Lellisveported to have worked well in the preliminary operations, and afterwards in exeenting
aseriesof Secomdary trizngles overa distance of 104 miles, through the desert, on the parallel of 202 30° to the
meridian of 73% and thenee South to Bikaneer, to join Mr. Donnelly’s Neries,

Mr, G, W, L, Atkinson was ot much use as Obsecrvatory Assistant,
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citcumstarices that the Gurhagarh Meridional Series was condueted during the Field Season o

860-61."”

! 14. During the following season the deserts of Bikancer, Shekbawati and Marwar wero
extensively traversed, and o very large area of both principol and secondary Ariangulation was
executed, reflecting much credit on Mr, Shelverton and his Assistants., who s]ulfull)_' and energe-
tically availed themselves of the facilitics offered by mounds and hills, commanding extensive
prospecis, to fix a large number of positions of importance. In the two seasons the trmngulnn?n
was carried a direct distance of 342 Miles by 50 consecutive triangles, covering an area of 4,454
Square Miles. . .

15. ‘The ASSAM PARTY,* inchargeof C. Lnne Esquire, Chief Civil Assistant, wasemployed
jn 1860-61, in triangulnting along the Eastern Frontier, {rom the. South of' Gowhatly, to Cherra
Poonjee. Recent prohibitions regarding the impressment of Coolies occasioned much embarras-
ment, notwithstanding that the majority of the Cossyahs are porters by trade ; delay was thus
coused in taking (he field, and often afterwards. Mr. Lane reports that it frequently proved of
assistance, s a turning point to the arguments employed to persuade these loyal people {o act as
porters, to tell them they were required “on Hor Majesty's Service,” interpreted *‘Maha Rance
ka kam.” 'Tho operations were further impeded by clouds and mists, and latterly by storms of
such severity that on one occasion the whole of the Bunder Bazar,on the bank of _the Soorma,
was utterly destroyed and no vestige left. Finol observations were taken for 19 principal trian-
gles arranged in a double Series, extending over a direct distauce of 62 Miles, and covering an
aren of 1207 Square Miles. Eight important Snowy Peaks of the Bhotan Himalayes were fixed.

16. During 1861-62, Mr. Lane was absent on leavo on medical certificato, when his place
was ably filled by Mr. W. C. Rossenrode, who extended the triangulation o direct distonco of 89
miles Eastwards through Cachar towards Munnipoor, and 25 Miles Southwards towards Indepen-
dent Tipperah, in all 114 miles, by 80 trinngles orranged in a doublo series covering an ares of
2024 Square Miles, Some of the stations were situated in the Jynteeapore Distiict, but the
obgervations at them were fortunately completed before the presant rebellion broke out, Recip-
yocal observations had still to be taken to them from other stations around, necessitating the
employment of Hindoostani clashees to work the signals on them ; the men though robbed and
threatened, maintnined their posts during the rebellion, and only came away when signalled to
do 50 at the termination of the observations.

® The nrea of Secondary Trinngulation executed during both seasons is 10,250 Square Miles, fixing the
positions of Silehar, Sylhet, Jyntiapoor and numerous other places of imporiance. Quwe azimuth only wus de~
termined by astronomical observation. i

Mr. W. C. Rossenrode was employed in 1860-61 in sclecling sites for stations, and in secondary trian-
gulation, mnkinp guod progress. .

Mr. H. Beverley was employed in sccondary triangulation, building stations, clearing raxrs, and opening-
out paths for the large Theodolite employed in the principal operations. Ho was subsequently depated 10 selcct
stations within the British Territory, to be used in case the attempt to cross Independent Tiprerah might prove
unsuccessful.

Mr. A. DcSouzn was directed by Mr, Lane to make a Topographical survey of the Cossia platean, of
which he 1 ccomplisiied about a thousand square mites, on the scale of' 4 miles to the inch.  Subscquently he fell
ill with inflammation of the knec joint, and as there was no one to take his place, the topography eould not bo ex-
1ended furiher.  He was ordered to Sea for change of air, and is now assisting in the astronomical observations
for the determination of the longitude of the Audnimnan Islands.

Mr. Loue having also obtained sick leave it became necessary to call up Mr. Ellison from Vizagapatam
to join the pnrty.

Mr. Shuter was employed as an obscrvatory assistant and in desultory sccondary triangulation ; he is
seporled to have been diligent and assiduous.

Mr. Rossenrode reporis as follows of tho trines who inhabit Independent Tipperah ; “ The Court of
the Rajnh at Agratolla is comjiosed entirely of Bengulecs. A Draniin of Benzal has the sole management, aund
conducts the affairs of the stare.  Beinga Bramin ho is nlso the spiritual adviser of tone Rajah, who pays him
the greatest reverence and respect, and remains standing during any interview which may take pluce between them.
The Praboo, nsthis Bramin is ealled, is not very popular fromn hiaving cut down the expenses of the Rajah, re-
duced his retinue, discharged many of his retniners, and sold the euperfluous elepliants and horses, He has
done much good sinco the couztiy hos been under bis management. A younger brother of the Majah, Barchand
Thakoor, resides nt Agratolla.  He has reecived the rudiments of an English education, and has been tuught
Chemistry, Medicine and Photography, nnd amuscs himself taking likenesses. Helakes no part in business, und
sceins Lo have no influence whatever, ”’

“The court being composed of Nengalees, none of these men were willing, or would volunteer their ser-
vices when an agent was required, to accompany Mr. Ellison, and their reluctance to do so may be attributable to
the dillicultics they wonld have to encounter in an unexptored, uninbabited portion of the country through which
Mr. Ellison pointed out (o them on the map that the work would have to be conducted.

* On enquiry, Mr. Eliison learncd that the country was uninbabited owing to the inronds of the Kachak
Kookies, an Independent tribe, who leave their hills and fastuesses in the intcrior, and make frequent furays,
plundering and murdering the Tippera Rojali’s people.  Tho great dread of this savage and inhuman tribe canses
such a panic throughout this portion of tho country, that all the inhabitants deserted their villages and settled
on the Frontier, or in the Cachar, Sylhet nnd Comilln districts, and no parsuasion wilt induce them to auccompany
a small detachment such as Mr. Tllison’s was. With a large nrmed foree able to repel any attack, these very peopla
formerly aubjects of the Rajn of Tippera,are rendy to render every assistance, anil to guide e foree, in order
that the Knehnk Kookiea may be severely punished, nay exterminated from the country,

' There are several tribes in Independent Tippern,  The Kookies, Nagas und ;l'ipperns inhabit (he hills
ond jungles.  They sclectw locality for their Village, clenr it and the surrounding hills and valleys, and cultivate
the ri.(-h virgin soil for (wo, three, or nt the utmost, four years, and then remove to some cther cqually favorabla
locnh(y_v. They chiefly cultivate cotion, a fourth of which is given to the Naja annuadly ; a portion is spun ani
manufacturod into conrse cloth for houschold use, nnd some pieces of cloth of better texture, ns well as the surplng
cotron, are taken 1o the nearest Hant, or market, und exchanged for guats, pizs, dogs, fowls or ornameuts. They
nlso culiivato rice, yams, nud n gram termod chena, (which grows only on these hills,) for their own consumution.
The Kookies and Naogus binve no caste, they eat dogs, and culs ; in fact every animal and every bird is eaten. The
Kookies of Assam, Cachar, Manipur, and Tippera have different dinleets, und the same nay be suid of the lun-
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17. I have alveady reported (1) that on loarning that tho Bengal Government had ordered a
Survey of Independent Tipperah to be made, I arranged with Mr. Buckland the Commissioner of
Cluttagong, for our Triangalation to be enrried across Tipperah, on the direct line from Cherra
Poonjec to Chittagong, instead of taking an oxtensive circuit westwards, as was originally con?
templated, in order to keep within British Territory, and away from e frontier believed to be
indecure.  Mr. Ellison was doputed to enter ‘Tippernh to reconnoitre the country, and select sites
for the stations. FHe was constderably delayod by having to wait for the Rajah’s Agents, Lut he
made some progress, and is reported by Mr. Buckland to have ¢ behaved with mueh tact and
paticnce, althouzh he had to cncounter the usual obstructivencss of the Rajoh and his people.”
Mr. Ellison has supplied some interesting information regording the Hill tribes inhabiting Inde-
pendent Tipperah, which I have extracted from Mr. Rassenrodo’s report and given in the foot notes.

168. The BOMBAY PARTY,"* under thesuperintendence of Licutenant now Captain C. T. Haig
Bombay Engineers, 1st Assistant, was engaged in 1860-61 in completing the triangulation nes
cessary to counect the Guzerat longitudinal saries, on the parallel of 239, with the Singi meri-
dional sories, which lind been broughit up from Bombay as far as Surat, by Captain Rivers, some
years proviously. The connexion was satislactorily accomplished, notwithstanding that the sec-
tion of the party employed in sclecting stations, got entangled in some malarious Jungles, where
both Europeans and Natives were attacked with JJungle fever, and had to retire to Broach until
tho sickly season was over. In 1861-62 the Guzerat Longitudinal series was extended east-
wards to the Khanpisura series on the meridian of 75°, and a series of triangles on the meridian
of Oodeypore was carried between it and the Karachi Longitudinal, thus completing the Trian.
gulation of the northern portion of the Bombay Presidency. Tho grincipal operations inaolve
125 miles of triangles arranged in a double series, and about 190 miles arranged singly, the
tolal number of trinngles being 42, covering nn area of 7450 square miles.

19. The LEVELLING OPERATIONS,t under Captain Branfill, of the late 5ih Bengal
European Cavalry, Znd Assistant, have made good progres, having in the two field Seasons been
carried [rom n point near Mittunkote, on the Indus line of Levels, to the Delira Dhoon Base
Line, vid Bahawulpoor, Ferozepoor, Loodiana, Uinballa, and Saharunpoor, and thence on to the
Seronge Base line in Central India, via Meerut, Allygurh and Gwalior, over a distance of
999 miles. In the course of these operations, Stone Bench Marks were fixed at distances of ]2 to
15 miles, and the most substantial milestones met with by the road side were also determined, for
future reference by Cannl or other Engineers engaged i levelling operations, A satisfactory con-
nexion has Leen made with the Ganges, and the Enstern Jumna Canal levels, and with those of the

Allahabad and Agra Railway, which are now capable of being reduced to the mean Sea level as
a COmmon datum,

ruaze of the Nagas of the above named places. The Tipperas, in dress, appearance, and habits, resnmble the inha-
bitants of Assiine They huve their own languaze andare a low enate of Hindoos; from constaut intercourse:
the people of the plains they are move civilized, and understand Bengali.  The Tipperas are candid,
w-forward, chieerlul, an 1 of all the hill trib2s ma2t with on this side nre most rrustworthy and intelligent. The
and Nagas nre n sullen, morose, treachierous set, and carnot be coaciliated or depanded npon.  They
da not mix with their neighbours, and cons2quently retagn their barbarism. The Kachur Kookies are an inde<

yicnddent tribe, and nothing 1s known of them except that they make frequent incursions, rob, plunder, aud murder,
the inhabitauns,”

® Astronomienl observarions for nzimuth were taken at two sintions.

Of the Mecridional Serics, south of Qodipoor, Captain Hauig reports as follows.  “ The country throunch
wliich this series runs i3 inhabited by the wildest set of savages that | hnve as yet ever ha:l to do with. The
thieves (who form a portion of the inhabitants ofcvery Village) for the sake of the clothes n man has on his
biek, assanlt him ; if he artempts to cseape, they bring him down with a shower of arrows, ulterly rcgardiess of
Ni+ hfe.  On this account, comnmunicarion by messengers was ottended with great risk, and consequently Mossrs.
DaCostu nnid McGill were ench unasqrainted with ths other’s progress uatil they actnally met, othicrwise I hal
intended them to be in frequent comnmunication. It is partly due to this that th s Seriez hns a bend in the eentre,
amd partly beenuse the Raoju of Salovnber, n very refrastury ehief, wonld not permit a Station to be built on his
hill, although directeil to do 10 by the Political Azent.”

M. DaCosta was employed in carrying a Sceondary Series of triangles alonz the west Coast of tho
Gulf of Barnbay, from the mouth of the Saburmiihee River to Gogo, over a llut tract of country, which for a great
portiva of ihe year is entirely uniler water. Alsoin sclecting princival statioas lor the Mungalore and Codipoor
Scrvics, cocr o nidonual distanee of upwarls of [0 meles.  He laid out a Secondary 8¢ ies down the st
of the Guli of Cambay as fie as Surat, aind carried other triangles to fix the position of Barodu, His services
are very favorably reported by Caprain Haije,

Mr. G. McGill was employed in seleeting nnd building ¢ tations in a malarious tract of country which
I often previously bren mitempted, but never before with success, sickness and other difficulties having invariably
driven burk the Surveyora,

Mr. Anding rendered valuable assistance in the observatory, and in rdesultory duties.

t Mr. Carty worked with Captain Branflll during the Season 1860-61 ; the next Senson he carried an
independent line of levels from Scronge 10 Aliyghar. asdisted by Ramchand, an intelligent aud hard working
native of Lahore who wasonee iu the service of the unfortanate A«olphe Sehlagintweii.  Tue tirst year, Hum-
chund execatcd 175 miles of branch lovels to fix positions of importance.

in 1851-62, Mr. C. Wonl nssisted Captain Braatill, by wham he is favorahly reported of.

Du.ing the caurse of th: levelling operations, it has often been noticed that thongh the inlapenlent re-
enlta obtaine | ut eacit station by the respectise observers d fler ifatatl 105t impereeptibly minute quanti-
ties, the differences liave a tendeney to @o afl one way, Al have ocoasionatly secwmulated to large amounts,
On this curiouna ant perplexing subject, Captin Branfill reports as tollows :

¢ ihink we can all sahacrilie to the following [iets—The state of the weather and the season of the year
Laven very consiilerable edect on our resalts, a4 shown by the difference between observers.  We have found
that the apparent law of ear diflerencesis least developed some time in ths mitile of the cold senson, In a

1ol bad weather (i. ¢. hud for the wark ) the upparent law of our differenc: i< far the most part marked when
ulmosphere 1y clearest, nnd wiien we have supposed our observativis to b ticest {rom error ; and conyerse -
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20. The COMPUTING OFFICE in Caleutta, nnder the gmperinlendence of Baboo Radanatl,
Chiel computer, was engaged in completing tho triplicate manuseript volumes of the Genernl reports
of the Parisnath, Hurilong and Chendwar Meridional Series, and in furnishing elements for the various
Topographical and Revénue Survey Parties requiring them. In March last, Baboo Radanath re-

‘tired on ¢ pension, after 30 years’ service, during which he had repeatedly earned the approbation

of the successive Surveyors General under whom he had served. On his resignation it was deom-
ed ndvigable to remove tho computing office from Calcutta to the IToad quarters of the Trigonome-
trical Survey at Dehra Dhoou, to bring it into more direct connexion with the Superintendent of
the Departmen!, aud also with the field partics whose computations it has to reviso and collate.

21, The distant location of the computing offico had entriled the formation of a small office
ol Head Quarters under the superintendence of J. B. N. Henncssey Esq., 1st Assistant G. T.
Survey, composed of native Surveyors,.and newiy joined Sub-Assistants, who thus had an oppor-
tunity of being rigovously trained in the theoretical portion of their mew duties. This little office
has lately completed the triplicate manuscripl, copies of the General report of the North Eastern
Longitudinal Triangulation, betweon Delira Dhoon and Purneah, in two thick imperial volumes ; it
has also been employed in revising the computations of the mountain triangulation of the North
West Himnlaya Scriss, computing 8 volumes of the report of the Levelling operations, and prepar-
ing the triplicate general report of the ‘Trans Indus Frontier Smv:y ; also in supplying elements,
examining candidates, instructing new assistants, and other current work. On the transfer of the
Calcutta Office to Dehra, nll but one of the old computers took their discharge, but fresh men have
been entertained, and I have every reason to expect increased cfficiency from the new computers,

under the direction of Mr. Hennessey.

22, The Drawing Office, under superintendence of W. H. Scott Esq., Civil Assistant G. T.
Survey, has been chicfly omployed in compiling Mups of Kashmir, and Ladak, from the plane table
sheets sent in by Captain Montgomerie. Tho first of these large maps has already been transmit-
ted to the Homo Government, the second is well advanced. Ten original preliminary charts of the
Triangulation in different parts of India have been forwarded for the use of the Surveyor General's
Oftice, and duplicates have been prepared for the Geographer to the Secretary of State for Indin.
Triplicate charls have also beon constructed for the manuseript volumes of the General Report.

23, Between the completion of & Survey, in this country, and its publication, a long interval
invariably clapses, during which oven the Supreme and Local Governments ore without access to
valuable information, acquired, but unimpartible becauss of the costliness of manuscript maps and
the time occupied in their construction. I have therefore been induced to attompt to employ pho-
tography for making rapid copies of our maps and charts, as a temporary substitute for the final
engravings. This process has of late years been extensively adopted in the Ordmance Survey of
Great Britain for reducing maps, as a substitute for the pentagraph. Two complete sets of photo-
graphic apparatus were sent out to this country by the Sceretary of State for India, for similar
employment, and it is with one of th2se that I am endeavoring to have our maps copied. The ope-
ration is by no means oasy, for the apparatus has had to be specianlly adapted to make full scale
copies, and not reductions merely, for which it was originally intended, and the maps require to be
drawn with specinl reference to future copying or reducing by photography. An ordinary finished
map eannot be reduced without a large portion of the nawes becoming too microscopic to be easily
legible. In the first Kashmir Map the rivers were colored in blue, nod the Dbroken land and low
hills in red, the higher ranges being in Indian ink. Consequently a photograph of it would ehew
no rivers, and would invert the depth of shading of the high and low hills, bringing the latter into
excessive prominence. *

24.  Captain Melvillo, who has alrendy been mentioned in connexion with the Topogra-
phical Survey of Kashmir, has aitained considerable skill as a photographer, and succeeded in
making an excellent reduction to hall scale of the second Kashmir Map, before any names were
printed on it. The reduction will have the names inserted by hand, and will then be ready for
being copied to [ull seale, and afterwards printed, for as extensive circulation as the limited
means at my disposal will permit. I have every reason to hope that with Captain Melville's
assistunce, I may be able to supply s want, which has often been seriously felt.

25, In concluding this report of the operations of the Trigonomotrical Survey, I am happy
to be able to express my opiuion that tho progress made on all sides, both in the field, and during

ly in arun of good weather, when the nir iz hnzy from smoke or dust. or greatly acitated by wind, and, in
shart. when we have fomnl most dillicalty in reading the stnves, our resnlts have most coincided witin eachi other.
Our diffevences da not appenr to vary with the distances of tho stavea, On the contrary tue ditferences nre
perhaps even more marked as the duy grows older, and the distancesof the staves (ro'n the instrument are re-
dnced. ‘The genernd direction in azimuth of the line of our work has some econnection with the cumualaliva
differences, and we have noticed that the tend. ney to differ ismore narked when proceeding fowards o cerluin
pomt of the compnse, than when procceding from that point towards its opposite. ™

* A Map of Asia between the pavallels of 20° and 692 on tie seale of 109 geozraphical miles to the
wenvecently compiled under my superintendence, partly in this olfice, amd partly in the Surveyor
Gener: S which T had tewporary chavge from 1nb Jannarvy to 21th Mareh last, [t gives th+ most recent
informatian available from our own and other sowrces ol the countries between 8t Petersuuve and  Pekin,
Tobolsk and Coalentta, The bonndavies of the territories respectively ander British and  Ruossi protection
are shawn, and the v vontes trom udia to all parts of Asia,  The Map is now availanie i tae uvifice ot
the Surveyor Geners calla. :

inch, 1

~ MroJdames Peyton has rendered valnable assistance in the drawing office, havinz exerw - Cie hill
shadine of The whole of the Kashimiv Maps, and of a Map of Jhelum and Kawul Pindee, troa the i o . raphical
Surveys of Captain Robinson,
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the recess, by the Survey parties, and by the offices at Head quarters, hag been most satisfactory
and I would respeotfully solicit the favorable Dotice of Government for the Officers, already cited,
in charge of the respective parties and oflices.

I have the honor to be,
Sir,

Your most obedient servant,

Masor, ENGINEER'S.
Offg. Superintendent,
Great Trigonometrical Survey of India.
Mr, Harry Duhan, Extra Assistant, in charge of Corresponding branch of this office, accompanied
me to the Presidency, and carvried out the drrnn-'cmenlslol the transfer of the computing office flrom Caleutta
to Delira, and hasinvariably been of much assistance,

Mr. Robert Scott has been employed in the Correspouding office and as general store keeper, and has
heen most assiduous in the execution of his multifurious duties,

Mueseoonin : Proated uf the = Hlis" ﬁuu’-iﬁﬁdeu.zi.
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From.
MaJsor J. T. Warker, R.E., .
_ Superintendent ¢ T. Survey,
To )
Tue OrrFicIATING SECRETARY TO THE GOVERNMENT OF INDIa,
Military Department.
S1r,

I have the honor to report the progress of the Trigonometrical
Survey during the past official year.

2.. In accordance with the sanction of Government, I proceeded, in the
autumn of 1862, with the Officers and Assistants margina]l{ detailed, to Vizaga-
patam to measure a Base Line. Vizagapatam is situated nearly on the same parallel
of latitude as Bombay; and is the point where the Bombay Longitudinal Series,
when extended Eastwards to the Madras Coast, will terminate. This series of tri-
angles will form, with the Great Arc Meridional, the Calcutta Longitudinal, and the
Coast Serics, a vast quadrilateral figure, circumscribing the Meridional Series of
triangles which are required as a basis for the interior topographical details. Base
Lines had been measured several years ago, by Colonel Everest, at Beder, Seronj,
and Calcutta, the SSW., N'W., and N.E. angles of this quadrilateral. One more
Base Line remained to be measured, which, for considerations of symmetry, it was
desirable to place in the vicinity of Vizagapatam.

3.. Captain Basevi, the Officer in charge of the Coast Series, being located

at Vizagapatam, was directed to seleet the site.  After several trials, owing to the
difficulty of carrying a straight line, several miles in length, so as to avoid the
numerous irrigatton tanks with which this district is studded, he eventually suc-
ceeded in finding a suitable line, on the undulating plain between the Military Sta-
tions of Vizagapatam and Vizianagram, at a distance of about fifteen miles to the
West of {he Port of Bimlipatam. The ground was chosen before the commence-
ment of the rainy season of 1862, when frenches were dug to carry away the ex-
Fectcd rain fall during the monsoon, and every precaution was taken to keep the
ine dry. DBut when Captain Basevi took the field early in October, lie found that
the ramms had been so heavy, that the surrounding tanks had becn converted into
lakes, and the line lay subinerged under a sheet of waler, in some parts as much as
sixteen fect deep. By great exertions the water was drained off into adjoining
ravines. A portion of the line was ready for measuring on my arrival in December,
and the remainder had become fairly dried by the time 1t was reached, in the course
of measwement.

4. The apparatus employed, consisted of a set of Compensating Bars and
Microscopes, an the principle of those designed by Colonel Colby, for the Ordnance
Survey of Great Brifain, which had been constructed under the superintendence of
Colonel Lverest, by whom they weve brought out to India in 1832." This apparatus
has been employed in measuring three Base Lines on the Great Arc, two at the
North and South extremitics of the Caleutta Meridional Series, and two at the ex-
tremilice of {lie Indus Series. The lenglh of these bases has, in each instance, been
cslcterminod in terms of ten foot Standard Bar A, the unit of measure of the Indian

l]l'v(‘y.

5. At the time this Standard was constructed, it was believed that the length
of a well made iron bar, supporied by rollers at its points of least flexure, might be
considered invariable for any given temperature. Rut, of recent years, there has
been a growing tendeney 1o doubt the invariability which has hitherfo been assumed.
Series of comparisons made by the Ordnance Survey show there is much probability
that the fexture ol an iron bar changes gradually in the course of years: for the..
factors of expansion obtained from groups of comparisons made at intervad:a faw

to
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years apart, differ from each other by larger quantities than are due to errors of
observation. It is preferable, therefore, to employ scveral Standards, constructed of
different metals, than to trust to the integrity of a single bar.

6. To ascertain whether our Standard has altered in length, it would be ne-
cessary to remeasure {he whole, or part, of one of the Base Lines which were
first measured after the arrival of the Bar from England. 1 wished to obtain
some light on this subject, by remeasuring certain short sections of the Calcutta
Base Line, the cxtremities of which were originally indicated by permanent
marks. But, on examining the positions of the seclion murkstones, I found that,
though concealed from view, there had been a regular thoroughfare over them, for
many years, of carts and elephants, as well as [vot passengers; consequently, they
must, in all probability, have been disturbed, and they cannot be safely referred to,
to decide so delicate o matter as the constancy of the Standard.

7. Disappointed at being baffled in my efforts to investigate this matter by
any simpler and shorter process than the remeasurement of a whole Base Line, I
determined to mark the intermediate section stations of the *Vizagapatam Base as
permancntly as the extremities, in order that any fature enquiry regarding the length
of the Standard, at the time of the measurement of this Base Line, may be conducted
without greater labor than the remeasurement of a short section.

8. It has been well said, by one of the greatest living authorities on seien-
tific matters, that *the ends of a base line should be guarded with religious venera-
tion.” 1In this country they are liable to be viewed with mingled cupidity and
dread; the Natives sometimes fancy that money is buried below, or they supersti-
tiously fear that the Englishiman’s mark will cast a spell over the surrounding dis-
trict. In either case, the mark is liable to be destroyed, as has already happened at
the Serenj Base Line® To ensure the protection of the ends of the Vizagapatam
Base, I have had substantial domes of cut stone masonry built over them, without
any openings, so that, before the marks can be reached, the domes must be pulled
down, which will be so laborious, that the 1’olice should be able to hear of and arrest
the perpetrators, before they have had time to harm the marks.

9. Captain Busevi, and the Assistants of the Coast Series Party, shared in
the measuremont of the Base Line, which occupied about two months. ~ The length
of the line is six and a half miles. It was divided into three verificatory sections,
which were subsequently checked by two series of triangles, one on each flank of the
base, to test the measure of each s:ction against the others. These tests were satis-
factory; for the extreme difference between the ineasured length of the whole base,
and its computed length by triangulation from either scetion, has been found to be
one inch, The comparison of the measured length, with the computed value brought
down by triangulation from the Caleutia Base Line, is singularly satisfactory, for
the error of the computed value is only a quarter of an inch, though the triangula-
tion embraces a distanee of four hundred and eighty miles, much of it passing over
tlat plains, which are covered with dense forest and jungle, and very difficult to
work through.

10. On the completion of the Base Line, Captain Branfill was deputed to
connect it with the principal triangles of the Coast Scrics. and to exceute the verifi-
catory triangulation botwe m the scetions.  Meanwhile, Captain Basevi proceeded,
by my instruclions, to make a reconnoisance of the neighbouring territories of the
Rajah of Jeypore.

* O this suhject, the following extract is taken from a letter by Colonel Sir George Everest, C.I., to the Presi-
dent and Canncil of the Royal Sociely, dnted 8th April, 1861 :—

= The untives of India have o halif, peculiar to himan teings in that slale of socicty, of ettrituling supernatural
and mia wlwa powers (o our instruments, and the sites which have Leen oceupied by them.  In cases of death, or any other
natural visiatima, taey olien olles up prayers to these sites, and if the olject of (heir prayers Le not conceded, they fn'oceed
o all errts of n:tg of destruction and indignity towards them ; nay, o8 in all cases where it was practicalle, my statioa
marhs were erigmred on the solid veck in sife, they have been krown to proceed in Lodics, armed with henry eledge bammers,
and Leat out every veslige of the engravirg.” »

T havo to acknowledge the great assistance T received frem Mr, Henneesey, First Assistont Q. T. Survey, in the
Basy Line ations, For many yenrs the care of the delicate appnratvs of (' myeventing Bore and Micrcasepes lind been
his ~onston Jeet o his familias iy with every part thereol, tegether with the p1urticn] experience he had goined ot former
Bua: Lines, measured umder the superintendence of Sir Andrew Wangh, enallcd mo to entruwt oll practical details to his
manazement, with the certninty that nothing weuld Le forgolten, ne relinement emitied, nor any inaccrracy ollowed. The
apparatia was sifely travgported from Delien Doon, vié Caleutte, (o Vizagapatom, a'dislance of vpwards of 1,600 miles,
On reaching the Peesideney, the party wos attecked with cholera; several men dicd in a few home, ofhers degerted throvgh
paris, ond 1 was only owing to M, Henncesey’s nssiduovs cxertione, and persoral nftenticn to the sick, that o suficient
nimeer of men were kepl together.  He himeell we ill, and had teen ordercd to Europe by his medical advisers, but no
prisonal considerations would wduee him to lenve Indie, until the completion of the operations where Lis services would be
o0 v:luable.  SNubeejuently, he went home on medical certificate, and he is at preeent employed in the Ordrence Survey
Quice, al ¥ Nampton, in acquiring infunuation which will be of useful applicalion to the operotions of the Indian Survey.

Us.f yu Dasevi reporis tlat “ Coplain Ercufill teok o large share in the yreparation of the Case Line. He was in
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11. @i is a singular fact that, in the vicinity of the Brilish Stations of
Vizagapatam and Vizianagram, and within sixty miles of a coast which has been
frequented by British traders for upwards of a century, there is an exlensive tract
of comtry, subject to a friendly Rajah, of which less is known, than of districts
occupicd by hostile tribes, along the frontier of our recently acquired Punjab Tro-
vinces. A glance at any Map of {he Madras Presidency reveuls a great blank in
our geographical knowledge, in the tract of country which lies purallel 1o the ccast,
and North-East of the Godavery River. Its deadly reputation appears to have
been a bar alike to the explorations of the curious and scicntifie, and to the visits of
sportsmen. No regular survey of it has ever heen attempted ; the few places given
in the Map se:m to have been obtained from Native information, for they are gene-
rally excedingly erroneous.

12, A reconnoisance of this tract was required for our own operations, in
the cxtension of the Bombay Longitudinal Series to Vizagapatum.  As any reliable
information regarding lands’so little kuown might be expeeted to be of much value
and gencral interest, I was much gratified when Captain Basevi volunteered to re-
connoitre this ferra incognita ; though, at the same time, I could not but feel appre-
hensive for his safety in a couniry so deadly, for his route would have to pass
through dense jungle, in which it would be necessary for him to preserve his
reckoning by the troublesome process of traversing, which, under such circumstances,

s very laborious, and entails the necessity of performing the greater part of each
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day’s march on foot. The inevitable exposure to be thus undergone is very great,
in a trophical climate, and when the district to be traversed is known to be exceed-
ingly feverish and unhealthy, no swmall amount of courage is needed, to prompt a
man to voluqteer for such a task.

13. Captain Basevi took with him one European Assistant, Mr. O’'Neill,
and a few Natives. He, himself, fortunately escaped with a slight attack of fever,
but Mr. O'Neill suffered severely, and has not yet recovered, and the Natives of
the party were also, more or less, incapacitated by fever, so that but for the assistance
afforded by the Rajah of Jeypore, the operations would have been stopped almost
at their very commencement. The results are, a good preliminary Map of Jeypore,
which has bzen forwarded to the Surveyor General, to be lithographed and pub-
lished; a report by Captain Basevi. giving details of his route, and a general
description of the country ; several valuable astronomical determinations of latitudes
apd longitudes, and barometrical determinations of heights ; also memoranda of
various other routes, the details of which were obtained from Native information.
In consideration of the great value of Captain Basevi’s services, he has been per-
mitted to proceed to BEurope on furlough tor onc year, during which his appointment
will be kept open for him.

14, During {he summer of 1862, the Iicld Scason of the Kashmir Survey
Ifarty, the triangulaticn made great progress to the East of Leh. and Stations were
fixed on the Chinese Frontier, from which a number of peaks in Tartary were deter-
mined. Some of these were more than one hundred miles distant, and will mate-
rially aid in the construction, from Native information, of maps of districts into
which the Surveyors will probably be unable to penetrate. Several of the Stations
observed from were over 20,000 feet in height above the sea, and Mr. Johnson
visiled one peak of a height of no less than 21,072 fect, Lut, owing to a very heav
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full of snow, was unable to observe from it.®

chago of a Miw-nrnyo ﬂuri'|‘1g the firsk half of the mcasnrement, and then earried o Line of Levels from South end of
Baso I'n_lhr- Jeity Station at ‘_nngnpnlnm. where lidal ol servations hiad been previovely taken.  Ou the comylelion of {he
Bazz Line he observed nu An_mm]), and aflernards condueted (le prineipal ol servatiors willy the Grent Theedelite, nod
cemnleled them, thoueh 'In'm-mg under reyeated aflacks of fever the grealer part of the (i The alshinel of ul‘sn‘\'n‘(iona
forwnrded show that he is fully equal to the mrnagement of a Jarge inshivment.  On al) occasions Captain Bronfill bos ren-
devod me vatuahle assistance.
hll of ““ II,‘lontoi\pnl (‘Tnnl ell, R.T, :l{\rox|(l Assisiont, joined the yarty early in Janvary. ITe was present at the Jatter
Wl of the Dase Line, faking one of the Microscopes, and alterwards assisted Captain Branfi)] i ineiral Lyian
tion.  That Oflicer rerorts mnal favorably of him. ’ ! Lin the Principal Trisngula-
* Mr. R. Clarkson, Civil Assistnnl, nssisted in the Bose Line preyarvalions.  ITe was in charge of one of 1he Micro-
scopes (lnr‘nnr (he measurement, nnd‘nllm‘\\ ards exeeuled scmie minor Giangvlaticn, ns detailed Ly Captain Branfill.

e IlI\Tr.tl"“'. Rtyall, Recond (llnlss Sﬁ\l -Assistar ¥, aesic'ed in the Tese Tine yreyavaticrs, ard surerirtended the loying
of he trestles nt the measurement. ¢ oflerwards exeeuted nwinor triangulation peli o Wi in Scvi
P 0 aatisf oy mnrmor, g , connecling Ellore with the Main Scries,

“Mro TOW Mitehell, Third Clags Si.b-Assisiont, jeined e Rerie i H
ngs Si.h-Asais L AeIn s on the 1st Febrogry, havine acerm d the
ITead-Quarters party from Muesoorie.  1Te had chorge of a Microaco) i {o ¢ MRee
1 3 a . : L o nt 1l:c Base Linc, and alle: 3 ete o
to Captain Binnfll, to whom he gave entive satisfaction. r ’ ofterwards acted os Recorder
T X
. “IMr. J.R. O'Neill, Third Class Snl-Assistant, tock a shore in preparing the Base Line, and sided Mr. Rynll in
Jaying the trestles, e necompnnied e for a short distnnee into Jeypore, but was ollived {o yelurn oning to repeated
Y g tlurn,

altacks of fever, by which he was so much reduced os (o Le una'l cende; i i ini
) a'le to render any pssistance in
; Y y tho remairing operntions of

® Capinin Montgemerie reporls a2 follows of e o i i * d
) . s (ol 3 perafions of his parly :—“ During the reecsa of 1861-62 t
'I;\'nshm_n-';_:x\n-voy an;-lyr\n n8 f:\l\]ﬂ.\"ﬂ] III] ('l]rll'l"\l ting o'l the ol eervuliona {aken during the hot \\cn’;i.eruf 1861, in (‘(\'mpleli:;
he priofing and shadive, &, &c, ef the Phimo Tablo Scclions, snd sulsequently in yrerani o b
{-irch=1 milc scale, ehewing all the (vinngnlation. } ' "eauenlly In prepming tro lurge charis cn the

“Lhe orea covered during (ke Tivic Ecusen of 1862, crabiaces scme very high grovnd, between {be Iudus sod the



[4 ] e

- 15. A great many points were fixed in the Panglkong District. The whole
of Astor was triangulated, and several peaks were fixed to the North of Gilgit;
none of these were of any great height, the highest being only a little over 19,000
feet. The natural difficulties of the country were at first much enhanced by bad
weaiher, which came on with the heavy rains in the Southern and outer Himalayan
Ranges. Notwithstanding these cireumstances the out-turn of work has been good,
and the general progress very satisfactory, the total area of the triangulation being
about 10,500 square miles, and of topography 10,400 square mlles,‘on the scale of
four miles to the inch.

- 16. The Topographical operations made good progress, though not so great
as would have been the case had all the Assistants retained their health. Unfortu-
nately two of them, on entering the higher ranges, broke down completely, and a
third had to leave off work early in the season. ~The ground sketched was generally
very elevated and barren, the Surveyors chief difficulties arising from the want of
provisions and firewood, and sometimes even of fresh water. The plane table
sketches required for the Map of Little Tibet have been completed, and lodged in
the Head-Quarters Office at Dehra. A glacier, about twenty miles in length, was
discovered by Mr. Ryall at the head of the Nubra Valley. Some large glaciers
were also found in the neighbourhood of the Nanga Parbat.

17. I fully concur in the testimony which is borne by Captain Montgomerie.
to the great zeal with which these arduous Survey operations have been carried on
by all the Assistants under his orders. The good fortune of success has hitherto
attended all undertakings executed under the superintendence of this Officer.

18. There is much reason to expect that, if the snows are not unusually
heavy, and if most of the Surveyors keep in good health, the remainder of the
country to be surveyed in and around Kashmir and Ladak, will be completed
during the next field season. Captain Montgomerie has made every effort to per-
suade the Maharajah of Kashmir to allow one of owr Surveyors to go to Gilgit, and
has obtained a half promise to this effect. Possibly the fear of being called to
account, should any harm happen to a European in his territories, causes the Maha-
rajah to hesitate to sanction an undertaking which might be somewhat perilous. He
informed Caplain Montgomerie that, during the late winter, his troops in Gilgit had
becn sleeping ; no exacter information could be clicited than what is suggested b
this metaphor. If, as Captain Montgomerie thinks likely, the sleep was that whicﬁ
knows no waking, the Sikh garrison of the Maharajah must have been massacred
by the hill tribes, in whicli case there is little hope of our Surveyors being soon
able to penetrate into Gilgit.

Changchenmn Valleys; it nlso includes the prester prit of the Panglong Distrist, and Astor, or ITussora. Licutenant
Carter, who jeined tio party in May, assisted Captain Montgomerie in taking lalitude observations, &e., &e., and practiszd
with ths Theodoli: e, and made himsclf gencrally acquainted with the work of 1ke G. T. Survey, both in tho field and oitice.
Mr. Juhnson assiated in the computations during the recess, and in (he Field Season took up a sccondary trinngulation to the
East of Leh, the eenifel of Ledak. He pushed on this work with energy, and his elforts were, as usual, rewarded with
success. The great heights und im;ractizable nature of the mountnins between (he Indus end Chengehenmo, made that part
of the work very diflicult, end great credit is due to Mr. Johnson for earryirg his triungvlation over it. Many penks were
fixed at considerable disiances beyond the frontier, and, allogether, Mr. Johnson’s progress wos very eatislactory, and his
out-turn of work firat-rate.

*“ Mr. Bererley assisted in the computations, and in prejecting the Chart during the reccss. In the field season he
took up the Astor triangulalion, and carried a secondary series down that valley, fized o gycat many poiats in it, besides
several peaks Trans-Indus, both North and South of Gilzit. The ridges belween the Deosai plains and Aetor ere peculinrly
rugzed, and that portion is more cspecially troubled with clouds. Nevertheless, Mr. Beverley made good progress, aad
completed a very satisluctory s~ason’s work.

“Mr. Clarke assisted Mr. Johneon for some time, and eubsequently worked independently in the Pangleng and
Chanrchenme Districts, visiting several very high stations, and fixing a great many points. e elso made a very fair plane
talle sketch to the Weat of the Tsemngnalari (or Tangkong) Lake. Altogether, My, Clarke mado very good progress, and
is now quite capable of turning ont eatisfactory independent work in high ground.

 Mr. Neurille assigtod Captain Montgomerie in computalions, otservatory work, and current dulies of the Series.
LI~ deserves eredit for the good business halits which he applied to the large amount of oflice work which there necessarily
in in such a large party, with 20 many detached Surveyors working ot great dictances apait.

“In the Toposrephical Braneh, Caplain Austen was employed in Rukshu and Zanskar. The ground, (hough
encrally not so diflienlt o what he gketched during the season of 1861, was very elevated and barren.  The want of inha-
itanta in the Sbuth-Tasiean portion was in itsell o seriovs obstncle, Nevertheless, in such dillicnlt. ground, he was nblo to

delineate on the quarter inchi seale no less than 3,700 square miles, including the whole of Southern Lushar.  Altogether
Captain Aug!.en’ervcs great credit for the very excellent scason's work which he hine turned out, in his usunl characleristic
and effoctivo atyl
° ¢ Caplain Melville eontinued during the recess to devote o great deal of hisattention to pholography, and produced
s valuable negative of the quarter inch Map ol the Jummoo territories on the same acale a3 the original.  The sulie of (his
, will be the more appreciated as there is small chauce of getting engraved cnpirs from London until atoul two or three yeera
more have elapsed.  Cartain Melvills marehed into Ladak to take up his ficld work, but, unfortunately, was taken ill on the
rond, and forced to return,  Ile recovered his health, in n great measure, befcre the field eeason was over, Lut the medical -
ofiicer st Srivagar did not think il advisable that he should tako the field again, and he was, consequontly, employed on
offico work, phatozraphy, &e., &c., during the remainder of the scason.

*Lientenant De Brett was employed on office work during the recoss, In the field he practised with his plane
table; and rhade such progress that he was to have token up independent work, had not hie healll unfortunntely fniled him.
The medical officer thought that he would not be sble to etand the exposure, and his healih nct Leing recstablished, be re-
signed his appointmgent on the A1l Octoher.

' Mr. Ryull wos employed in sketching the very dificnlt ground about the Nubra and Shryok Valleye. He com-
leted the whole of the Nulru Valley,” including the large glaciers at ita head, and nlso a portion of iho head of the Shayok
alley. ~ His health, which had not been good before taling the field, cid not slow of bis compleling (he Ehayck Valley.

Novertheless, he was uble to finish 1,850 square miles, wiich, congidering the e:ate of Lis health, was very good progreas.
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19. The Eastern Frontier Purty, under the charge of Mr. C. Lane, Chief
(ivil Assistant, has been employed, throughout tll(:: Figld Seas_(m, in Independent
Tipperah. At the end of the preceding season this tnz}ngulntlon had 1'cncheld. i
poiut to the South of Cherra Poonjee, on the conﬁneg of Tipperah, where .the Bl‘lt'lﬂh
Boundary retrogrades Westward to a considerable distance, so that the triangulation
would have had to make an extensive cireuit, in its onward progress to Chlttngnng,
had the operations been requirved to be kept within the British Boundary.  Fortu-
nately, Mr. Buckland, the Commissioner of Chittagong, had sllﬂ1r'{011t lllﬂ}lellcc \V.lfh
the Maluurajah of Tipperah to induce him to consent to our operations being carried
across his territory, o the direct line to Chittagong.

20. Mr. Lane proceeded, in the first instance, to Agartolla, t_he chic.f town
of Tipperah, where the Maharajal resides ; and there he succeeded in securing the
friendship and good-will of the Prince and his Cowrt to an extent to justify the
expectation, which was subsequently realized, of Olbt;}nung their (:ordml. assistance
and co-operation.  Mr. Lane deserves much eredit for the tact he has dl.sll)]a_ycd m
cultivating amicable relations with the barbarous races that inhabit the hill country
of Tipperah. who have long been a terrov to the industrious population of the plains
within the British Frontier.  Mr. Lane has sent a valuable report on the portion of
Independent Tipperah traversed by himself and Assistants during the past Field
Season, from whicl extracts will be given in an appendix to this Report.®

“Mr. Todd was employed on the Enst of Rukshu, in the Upper Indus Valley, ond Ilunle District.  He was at

first hindered by the clouds, aud, to some extent, by altending to Mr. Wood. Nevertheless he wucreeded in skf-tclnng 1,950
squave miles of very clevated country.  His sketel gives o capital iden of this desolnte tract, and the delineation generally
weleristic. Total progress vory satistaetory, - X Lo . .
v Low made a capital sketel of the whole of the Astor Valley, willy the exception of a smull portion done by
him during the previous senson.  He nlso sketehed a lnvee portion of the Tndus Valley, West olj Skardo.  With the nsajal -
anee of the Thanadur of Astor, he sueeeeded in ascending the Nildar Penk, across the Indus River, and ])l"()l)l?bl" within
twenty miles of Gilgit, for which enterprize he deserves eredit.  is progress was highly satisfactory, covering in all about
2,900 square wmiles'ol country, including the glaciers of the Nanga Parbat.  Ilia plane table shows great improvement in
the shnding. - .

“Mr. Wood joined during the feld scason, and was (rnined to the nse!of the plane table. e made rapid pro-
gress, and would, no douht, have twened out some work, hnd not Lis health failed him soon uller he got into LuduL.:. He
did not vecover in time to resume field work.  TIe has shown himself to bie n good computer, and Captain Montgomerie feels
sure, from the vapidity with which Mr. Wood made himsell acquainted with the use of the plane tabie, that he will turn
out a fir amount ol work during the next field season, if his henlth continues good ns it i3 now.

“Mr. Braithwaite joined Infer than Mr. Wood. He was Irained {o the nse of the plune table, and nccompanied
Mr. Ryall into the field, but did not succeed in twrning out nny independent work.  His experience should, however, enable
him to do so during the next field season,

“ Captain Montgomerie carvied on all (he usunl business, in direet communication with the Moharnjoh ond his
higher officials, from whom he received every ussistanee.” *

* The duty of sclecting stations for the Trinngulntion devolved on Mr. Rossenrode, than whom the party could not
have had a better pioncer. The following simple narrative of his operntions is extraeted [rom his letters :—* When the
Kookies were apprized of my arvival ot Heara, they naturally concluded that T had come to apprehend and punish them for
the robberics and murders they had perpetrated on our frontier.  They hid themselves in the jungles, aud left their villages.
With muelt persunsion (he Rujal’s people brought them to my camp.  They watehed all my proceedings, and asked me no
end of questions. T always keep a mmn near me o interpret, and T answer every question they put me ; all seem satisfied
will my answers, and the confiderice T'placo in (hem.  OF eourse my movements are slow, hecanse my work hns the greatest
difficultics to contend with: the inhabitants must be concilinted, the site to be fixed upon must be traced and found, and
cleared of jungle. o fix on sites nt nll in this dense and almost uninhabited forest, in which the sun ean seldom be seen,
iz feat any man may be proud of, especinlly when the inhobitants try to mislead. I hope to get on faster, when I divest
the minds of these savages of all suspicion. T am all day long climbing or deseending hills, or wading through water, Wild
elephants and bulfalees are mnerous, nnd may be come upon suddenly, when wading through the watercourses.  Whenever
you see s bumboo signal, avoid {he “direction it points to, beenuse mn unerring arrow is placed there, with a bow strong
cenough fo give an clephant his death blow.  The Kookies think of nothing but enting and drinking. Feeding them occa-
sionally is u good plun, and they would become very mueh attached to you, md follow you like dogs, nnd, no doubt, prove
faithful, and work well, if well fed.  Last year T had 10 deal with the Nagns and Kookies of Cnchur, as well s those on the
Manipoor frontier. They are the same filthy, naked saviges ns their brethren in Independent Tipperal.  They frequently
enquired whelther I knew of Caplain Guthrie, who made the rond from Cachar to Manipur, over the hills, and they ssid
he was the best sahib thiey had ever met with, and gave them bulfaloes, cows, pigs, ind gonts to ent doily, und grog to drink,
80 that, even now, they think of his fensls. J

1 must notice one peculinrity among the Kookies, They all nssemble from ndjoining villages of the same tribe,
and perform the work allotted o them, nnd share the hive. It you want twenty men trom a villnge, and there are sixty
in that village, all will come, whether you wish it or not, I they have to cut jungle, they will nll do it ; il they are to
cnrry Jonds, they will divide (he twenty loade jute sixty, and each mnn will enrey womething.  Oue man will never net
8 n guide, or do any work singly ; he must have a compunion, und both must be paid. T have tried to break through
thix linbit, but hnve been told (hat, if all nre not allowed to work, they will nol come nt all.
sixty men would finish the work sooncr than twenty, but this is not the cnse; they ent three times o day, will not
begin work before nine, they work unlil twelve, and then walk off, without nsking or telling anybody. » They renmin
nwny (wo hours, cooking and cating, and tien refurn and work till an hour before sunset.  During e \\'61‘king Nhours, some
nre smoking, some mnking drinking mugs from the bamboo, and others amusing themselves 5 Tulf are thus occupied, while
the remninder nre working, and then they chimge ubout, and (hoze who arve relieved smoke, muke drinking mugs, wolking
sticky, or otherwise nmuse themselves. The Rajal’s agents hnve no control over them, and they do not always obey*their
own Sirdars, ’

* A Kossyali coulic is renlly worth four Kookies.  When a Kossyl enrries a light lond, or is lnzy, he is ealled o
Kookic by lis componions, which annoys him so that he will carry (ho henviest lond, or tuck up his sleeves, nnd work in
right geod earnest.  Tattribute the Kookic's waut of encrgy and innbility to carey londs {o the exe®sive use ol spirits,
which are digtilled in every hut, nnd partnken frecly by every member of the family. There ure muny Cliiefs amgng the
Kookies in the Tipperah Raj.  These nre nll enlled Rujohs; (hey liave their Wuzeers, Nazirs, and Sirdars, and n number of
rervants of both sexes. The Kookics have no written languoge.  The Rajulie never puy visits, even to the I\Inhnmjub and
their Wuzeers and Nazire are sent to the Court only on very important occasions.” (3

One might suppose thet

Mr. Lane veports thal—* Mr. Senior Sub-Assistant H. Beverley was emiployed at ﬁ}sl, for about n week, on the Ap-
proximale Series, under Mr. Rossenrode ; next, in elearing and making passable roads for the large Theodolite, till the 9th
April, from which dute ngnin on the Approximute Series till tho 4th June, and on the 17th idem he reached Chittagong.'

Mr. Sub-Assistant R. F. Shuter accompnnied Mr. Lane to Agurtolla, and assisted in the observatory, in desultory
secondnry observations, and in all current oflice work to the end.
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21, The Enast Caleutta Longitudinal Series Party was formed on the 1st
September, 1862, and placed under the charge of Lieutenant Thuillier. The object
of this Series is to become the basis for the surveys of the Districts of Nuddeah,
Jgssore, and on, #id Dacea, to the Eastern Frontier, along a parallel of latitude
slightly North of Caleutta. The publication of the sheets of the Indian Atlas,
which embrace these districts, has long been delayed for want of this triangulation.

22. The party proceeded from Dehra Doon, by steamer and railway, to Cal-
cutta, where they took the field in November, on the termination of the rainy scason.
Operations were commenced at Chinsura, on a side of the Calcutta Meridional Serics.
Much assistance was derived from a carefully exccuted Map, prepared in the Sur-
\v"eyor—Gcnernl's Oftice, by which Licutenant Thuillier was enabled to lay out his
lines so as to pass through a minimum amount of property. In working through
fovests and jungle, it is usual, in the first instance, to cut & narow gladc; in a per-
feetly straight line, through all intermediate obstacles, in the divection of the re-
quired station; when this trial line has been carried over a distance of cight to ten
miles, the gronnd beyond is caretully reconnoitered for a suitable site, to which a line
is cut from a convenient point in the trial line; thus two sides and the included
angle of a triangle are given, with which data it is easy to ascertain the dirvect line
between the two stations, whicl is then cleared to obtain mutnal visibility. Owing,
however, to the valuable nature of the property through which the triangles were
carried, it was necessary to run a traverse along each line, with numerous interme-
diate bends. to avoid houses and orchards.  Tu clearing the final line, great caution
was requisite to prevent any tree from being cut down needlessly, a matter of some
importance in Bengal, where every tree is more or less valuable, and has to be paid
for. These circumstances greatly inercased the labor of the preliminary operations,
and protracted them over a longer perioid than is usual.

23.  Further delay was caused in building the principal stations. These are
usnally, towers, with a central pillar, four feet in diameter, of bumt brick and lime
masonry, surrounded by a platform of unburnt Lricks and mud, fourteen to sixtcen
feet square, the whole raised to a height of twenty to forty feet, according to the
nature of the obstacles to be overlooked.  This structure has been adopted on ac-
count of its cheapness, and the rapidity with which it can be constructed ; 1t has
hitherto been found to be well adapted for our requirements. But it appears to be
inapplicable for the rainy and moist climate of Eastern Bengal, where unburnt
bricks rarely have an opportunity of dryving sufliciently to be safely used, in raising
a structure of such necessarily large dimensions. At one of Licutenant Thuillier’s
stations, in consequence of the employuient of damp materials in the unburnt brick
work, and constant and heavy falls of rain dwring the construction, the building
gave way. nnder the weight of the instruments and observatory tent.  Fortunately,
the large Theodolite was packed in its case, and reccived no injury, but the season
was too far advanced for the tower to be vebuilt before the setting in of the monsoon,
and as the mishap ocemrred in the first polygon of the principal triangulation, and
there were no more towers ready in advance, the out-turn of work, as measured by
the area {riangnlated, is unusnally small, though much valuable experience has
been gained, and there is every reason to hope that there will be a full out-turn of
work next scason.  The design of the tower stations will have to be altered to suit
the climate of Fastern Bengal; in lieu of the present solid mass of earthwork, it

will be neeessary to build a masonry wall around the central pillar, to support the
observer’s platform.

Me. J. W, Armsirong selecled eight etations, extending over a distanee of thirty-six miles, tracing the dingonnl
mys of the Series. He reports that, in corsequenee of the henvy min‘during April, he was much delayed in enrrying on the

ray [rmees, and met with great dillienlty in driving the perambulator over the low ploughed ficlds and jheels, which had been
filed by the continued min.

My, C.J. Carly, nu Assistant, who had done exeellent work in other parts of Indis, made very unsatisfactory pro-
gress Inat sencon 5 ax this was, in o great measure, owing Lo ill-health nnd lispochandringis, and ns Mer. Carty hog, rubsequently,
resigned his appointment in the Survey, Turther comment on his work is unnecessary.

Mr. I W C. Willinms has shown himself to be unfitted for the ficld dulies of a Rurreyor; an application has
been made to Gorernaent for his (rnsfer from the field operntions of the Survey lo the Head-Quarters Computing Oflfice,
for the sedentnry duties of which he ia briter qualified.

Mr. 3. A. Hnrris pasisted in (he selection of stations, and subsequently acted as Obsersatory Recorder. Licutenant
Thuillier reports (hat he gave entire satisfaction in all Le did.
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94. The Rahoon Meridional Series, under the snuperintendence of Mr. H.
Keclan,® First Assistant G- . Survey, was brought to a termination during the last
Tlield Season, by being extended Southwards until it joined the Great Lougitndin:.nl
Series of Triangles, connecting Calcutta and Karachi. The meridional distance tri~
angulated is sixty-nine miles, Dy thirteen principal triangles, arranged in polygons,
for mutnal verification, and covering an area of 1,603 square miles.

95. This Series has taken six years to accomplish. It was commenced by
Mr. Logan, late First Assistant G. T. Survey, but has been chiefly executed by Mr.
Keelan. It is double throughout, the triangles being arranged in successive guadri-
laterals and polygons of remarkable symmetry. ~Its meridional length is 457
miles; the principal and secondary triangles cover an area of 23,620 square miles.
The computations and maps connected therewith will be completed by the 1st Oc-
tober, when the party will be transferred to the districts on the meridian of 84°,
between Sumbulpoor and the East Coast. The total cost of the operations, up to
1st October, will be about Rupees 2,01,609, which gives a rate of Rupees 8-8-6, or
about 17 shillings per square mile.

26. The field operations of the Gurhagurh Series, on the meridian of Um-
ritsar, were brought to a termination at the end of season 1861-62, when it formed
a junction with the series of {riamgles on the same meridian which had been brought
up by Captain Rivers as far as Ajmere, from the Great Longitudinal Series. By
the Tst October, 1862, the recess computations and charts were completed, and the
party was available for transter elsewhere. This Series has taken five years to
complete ; the greater portion has been executed by Mr. George Shelverton. Its
meridional Iength is 557 miles; the arca covered by the principal and secondary
triangles, 19,096 square miles; the cost, Rupees 1,08,212, which gives a rate of
Rupees 5-10-8, or about 11 slullings per square mile.

27. The Sutle] Series follows the left hank of the Sutlej from its junction
with the Indus, near Mithunkote, to a side of the Gurhagurh Series, near Feroze-
poor. It was commenced towards the close of Field Season 1860-61, by Lieutenant
Herschel, and was completed last scason by Mr. Shelverton.t It is single through-
out. The recess computations will be completed by 1st October, when the party
will be transferred to the meridian of 80°, to execute the required triangulation be-
tween Jubbulpore and Madras. "During the past Field Season the triangulation
extended over a distance of 112 miles, covering an area of 1,366 square miles. A
very creditable amount of secondary triangulation was also executed. The total
cost of the Series, up to 1st October, the date of its completion, will be about
Rupees 80,743 the total area covered by the triangulation 1s 8,142 square miles,
thus giving a rate of Rupees 9-14-8, or ncarly 20 shillings per mile.

* M. Keelan repovts that—* Mv. Sub-Assistant T1. B, T. Keelan was detached with o party to continue the Boondi
Minor Triangulation Southward to lay down the position of the Pulace mud Town of Kotah.

* Mr. Sub-Assidant. G W. E. Atkinson was detnched il the same time with a second party to carry on o Minor
Trinngulation on the Eastward to lny down the foot- of Nahargarh and the Town of Chapra, with instructions to mensure
all three angles of the triangles, and in no case (unless under peenliarly diflicult eiveumstances) to hove ungles greater than
90°, or less than 30°  The object with which (his triangulation was undertuken has been nttained, but, I regret to say, several
of Lhe angles are to be found below 10°. P ’

* Messrs. JT. 1. 'I. Keclin, G. W. E. Atkinson, and II. Peychers have, throughout the scason, been most zealous in
the performance of their dulies.”

t M. Shelverton reports (hal—¢ Mr. George J. Ryall was directed to clear rays, moke nll preliminary arrangements
for the building of {owers al the principal stations, and to triangulate on the Northern and Southern flanks of the Main
Series, with the object of fixing the positions of several town of importance on both banks of the River Sutlej.  Mr, Ryall
clenved 300 miles of rays, chielly through thick low jungle, collected materinls for the building of ten towers, const’rm‘-le(l
filly pueen platforms on his own lrinngulation, observed angles at fifly secondary stations, and fixed siﬂy-‘liw )oinﬁ b
itersection,—twenty-ee of these are first and second cluss lowns, M. Ryuli’s progress was highly satisfactory ; lxisltrinn I {
which were most judiciously seleeled, covered a Inrge extent of country. ¥ ¥ gl

“ Mr. AL C. Wickie was retnined by me ny Observatory Assistant, in which capacity e was of great service. N
the close of the Field Season he was detached on Minor L'rinngulation, when he observed an & wondary
slalions; his trinngles embrace an wrea of 400 squave miles.

¢ Me. I° Bell was detached to continue the Minor Trinngulation e,
vious Field Season.  1le was dirceled 1o eomduet this work alon,
nection with the Jogi Tiln Meridionul Series.  1Tis progress, al. fivst, was nol. rapid, and as he was delayed o good deal sub
:(-qunnll_‘v Il‘\\' lhi“l \\'Nlﬂul'r. he n}\l'ns compelled to vemain longer in the field (han the rest of the party. ? p or,
o report that he eavried oul that was assigned to him. His triangulation, which i ilea'in Je o
nren of about 1,200 square wmiles, closes on the side Chiniout H. 8. to gi:[oojun 7. S."Iolflihlo-Ig(:;il'l’i'sil::‘Sl:‘:-‘i%?‘n:;?lﬂ;?ntslil;\gsT:Ltl'

forly-three stations of observation, [rom which the positions of all places of i .
hare been delermined.” ’ r P of importance on the bimks of the Chenab River

gles ot thirteen sccondary

gun by Mr. J. W. Armatrong during the pre-
g the banks of the River Chenab, tll he verified it by con-

T nw glad, however,
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28. The Bombay Party, under the superintendence of Captain Huig, Royal
(Bombay) Engineers, having completed the triangulation in Northern Bombay, was
deputed to execute a scrics of triangles to the South of the parallel of Bombay, on
the meridian of Mangalore. While the preliminary operations and selection of
stations were procecding, Captain Haig marched to the origin of the Bombay
Longitudinal Series, with a view to making this Series double throughout, by adding
flank stations, so as to form polygons in parts where theré were only single triangles.
On reaching the ground, it was found that the ends of the Beder Base Line were,
fortunately, in good preservation. Three of the advanced stations had, however,
been completely destroyed.  Captain Haig judiciously determined to triangulate the
Series anew, as far West as the Mangalore meridian. The revision having been
executed with a much superior instrument to that employed in the original triangu-
lation, the value of this portion of the Bombay Longitudinal Series is very greatly
enhanced.

29. Having completed this revision, Captain Haig was proceeding with
the principal triangulation on the meridian of Mangalore, when an mntoward acci-
dent brought his operations to an abrupt termination. The Jarge Theodolite was
set up for observation on the tower station of Palwan, when, without any previous
warning, the tower gave way on one side, causing the fall of the instrument and
observatory tent, whereby the instrument was so seriously injured that 1t is inca-
pable of being again used, until it has been repaired by the makers in England.
Fortunately, the hovizontal circle, the most valuable portion, appears to have es-
caped injury, but the vertical circle was destroyed, and the injuries are such that
the instrument cannot be repaired in this country.  Captain Haig convened a Court
of Enquiry to report on tlle circumstances ;  the proceedings of the Court have
already been submitted to Government.  The Court came to the opinion, in which
I entirely concur, that the fall of the tower was oceasioned by the sudden and un-
expected sinking of the ground below, and that no blame is attributable to Captain
Haig, or any other person, for the mishap.

30. Captain Haig had already turned ont a very excellent scason’s work,
comprising thirty-two principal triangles, covering an area of 6,625 square miles,
and extending over a length of 260 miles, whereof 66 appertain to the Mangalore
meridian, and 194 to the parallel of Bombay.

31. The Spirit-Leveling Operations were carried on by Mr. Donnelly, Civil
Second Assistant, under the superintendence of Licutenant Thuillier. The party
accompanied me to Calcutta, to receive the necessary instructions regarding the pro-
gramme of the season’s operations, which could not be decided onuntil I had obtained
reliable information regarding the Railway levels between Calentta and Agra. 1
liad hoped to be able to incorporate these into our work, so as to avoid the labor
and expense of carrying a line of levels all that distance. During the previous
Field Scason, a connection had been made, at Agra, with the Railway ]fevels brought
up from Caleutta. and the Trigonometrical Survey levels, brought up from the mean
sea at Karachi.  The two sets of results differed by about twenty-tour feet, and it
was hoped that all ditference would disappear, on connecting the Railway datum, the
site of Howral Dock, with the mean sea level of the Bay of Bengal.

The work allotted lo Mr. Civil Second Assisiant Do Costa wns to carry out the final work of the sccondary Guzerat
Conat Rerien frmy Surat (o Combay, the Sintions of which he had selected during the previous Iield Season. The Serica
comprizea twenty-cight first-class triangles, it determines (he geographical positions of Surnt, Daroche, and Cambny, and ten
minor towns awld porta; it crosses the lurge Rivers Tapty, Nerbuddah and Mhye, nlso two smnall ones, the Keem and the
Dadur, and eribrwes about 1,200 square niiles of country trinngulated.  Mr. Da Coasta’s out-turn of work is most ereditable.

Mr. Civil Second Assistant MU was nppointed to select some (resh elations on (he Bombay Longitudinal Seriess
and then to proceed 1o Dhnrwar, nud select stutions for a short Longitudinal Scries, connecting the termination of the South
Konkan Series with the Mungnlore Meridionn) Serica. On the completion of this work he went. to Belgaum, and Inid out o
Serica to Goa. ANer this, Me. MGl comtinned the seleetion of the slations of the Mangalore Scries on the meridian of
75° South ol Dlinrwar, which he advanced to within thiriy miles of Mangalore.  On this work Mr, MGill next mel with
many dificnltics, the surfaee of the conntry being covered with dense tesk jungle, and the tops ol all the hills with high
treea ;o malipnant epidemie fever was also then prevalent, from which nearly the whole party suffered more or less.  Mr.
MUCHIES progress, under these circumstunces, nas most satisfactory.

Mr. Anding il eharge of the building parties on the Mangalore Meridional Series, and was nlto employed in
oburrving sccondary trinngles,

Mr. Donokoe throughout the season was emploged in the observatory and in (he office, on current work.
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32. That level had alrcady been closcly ascertained, by a Series of Tidal
Obgservations taken at Kydd's Docl, and subscqncnt]y_v‘.:rllie.d by others taken ab
Kejiri, from the deseription of which (vide foot-notes) it is evident that the mean
sea level of the Bay of Bengal may be considered to be known to within a few inches
of the truth.  On connecting the Railway levels with Kydd’s Dock, it was found
that there still remained a difference of about twelve feet between the Railway and
the Survey height of Agra.  On discussing this subject with the Chief Engineer of
the Railway, I ascertained that there were several breaks in the Rulway ]e.ve]s,.tlmt-,
in consequence of the pressure of other work, there had been no opportunity of pre-
paring a correct and true section of the whole line, and that it was contemplated to
re-level the line, as soon as the Engineers had leisure to do 50.. T decided, thercfore,
on deputing the Leveling Party to re-level the line of the Railway, and connect all
the Trigonometrical Stations within reach thereof.

33. Mvr. Donnelly made good progress, and accomplished two hundred and

forty-two miles of first-class leveling,® forty-one of which had to be re-leveled, on
. I3 . - '. . . 4 .

account of large diserepancies which were found in the Railway levels.  The opera-

The following deseiption of the connecfion of Kydd’s Dock with {lie meun sen level of (he Bay of Bengal is tuken
from n Report, dated 1st Novenbor, 1834, on the Caleulta Meridionul Series, by Colonel Waugh, Surveyor-Genernl, and
Superintendent (T8 — ; )

“ A Register of the Tides in the River Tloogly is regularly kept at Kydd’s Dackyard, near Culeulla, the height of
each sucepssive lide being referred (o a fixed dutum line or zero, which is the bottom or sill stone of the dock, and thereforo
an object ol invarialle character. ) )

. “ A transeript of the Register of the Tides for two years, viz.,—[rom May, 1846, to April, 1818, having been ob-
taincl from the Murine Department, n Monthly Abstract of Menn Tides was deduced therefrom.

“The waters of the ocean would maintain a constant level it undisturbed by the action of the Sun and Moon. La
Place has dewnonstrated that this level is o mean between the highest nnd lowest state to which the surface of the ocean is
reduced by the attraction of those bodies. ‘This mathematical truth is corroborated by observations mude on open consls,
from which it vesults that the mean of high and low water for two consccutive tides represents, very nearly, the level of the
s, and that the averae for a lunation is constant within a very small quantity.—T7ide P'rolessor Whewell's Report, 7 vol.,
Dritish Association’s Report.

* An examination of the Abstract of Monihly Mean Tides will, however, show that considernble irregularity exists
in the River ITnogly, the monthly means diffeving as much as six and a-hall' feet.  Now, il the annual average be considered
ns the true level ol the seq, it would follow that for some months, cousceutively, the mean height of the River is two and
a-hall Lret below the sonlevel, a conclusion which is nltogether inadmissible.

*The Jowest monthly mean tide oceurs about February nnd March, when the fresh water in the River is lowest,
and s'rong Southerly winds do not prevail. - The mean tide rises gradunlly, ns the River rises during the South Monsoon,
uutil il ing ity nuaximum in Seplember or Oclober, at which time the mouthly mean exceeds that of February by no less
i siy This rise i3, obviously, the effect of accumulation, produced by mundation in the Valley of the Gunges, and
the foree of the South-West wind, which dams up the freshes iu the long nnd narrow channel of the River.

Tt has been remiacked by Colonel Cheape, Chicl Engineer, in his Memoirs, dated April, 1825, (hat the surface of
the Salt Water Lake, wherein the rise of the tide is almost impereeplible, would, on account of its wide expanse, represent
very necurately the level of (he sea with which it conmunicates.  1e also observes that Captain Tuylor's levels indicate that
the surfaze of the lake in the dry sxasn is 2f. 407 below the mean state of (he River. This result corresponds very nearly
with the mean tilde of the River its:If, which in February is 2f. 54, helow the level of the annual mean.

“Colonel Cheape fuether states (hat the periolic rise of the surface of the lake in the wet senson is ten inches.
Now, the contemporancous rise in the mean tido of the River lus been shown to be six feet, and ns the cnuse of these eleva-
tions is precisaly the same, though the effects are in the ratio of seven to one, the greater vise in the River can clenrly be
attributed ouly to the narrowness of its channel compared with the bay; it is probable that a considerable portion of the
rise ol fen inches in the surlace of (he lnke is also due to accumulation; so that, although a rise may be supposed to take
place in the level of the sea nt the head of the bay, during the continusd pressure of the S, W, Molfsoon, still, that elevn-

tion must be much less than what takes place in the lake, where the ellect of this rise is inereased by the narrowness of the
channel, and the intlux of fresh water during the inundation.

‘It s been shown that il the nnnual avernge of mean water be taken as tho sen level, it would lead to the inad-
missible conelusion (hat, in the dry s, the average level of the River nt Caleutta is twenty-nine inches below the sen,
with which i frecly communicates. Tt has nlso been shewn that the surface of the Great Salt Water Lake, in the dry
season, is on o level, or nearly so, with the mean tide of the River b tie samo Lime. Tt is likewiso manifest that the periodic
rige ol mean fide during the monsaon, to the extent of six feet in the River and (en inches in the Luke is occasioned by
local canses, independent nltorether of the true level of Lhe ses, which is n constant level, and these causes, it npll)cnrs,

operating in narrow channels are enpable of producing exaggerated resulls in the proportion of seven to one, showing clearly
the fact of nccumulation. observed in

, nnd that the rise of meon tide at Caleutts

Hence the conclusion is inevitable Hhal: the lowest monthly mean tide of the River,
Februnry and March, represents the nearest approximation ta the actual sea level
during other months muy faivly be asoribed to disturbing causes of an inland character, nitogelher independent of the true

sl constant level of the ocenn. The varinble characler of the disturbing causes is shown by the fact that the monthly
means of corresponding months for the two years diller .

) ! ) considerably, escept in the months of Februnry and March, the
monthly mean tides ol which are very accordant.
* Proceeding upon this principle, I havo used the following obsarvalions to refer the datum line in Kydd's Dock to
tho sca lovel :—
* Mean Tide Febrnary, 1817, abovo Datwmn, as Measured on Gauge, .. . ... B11 feet.
" March, " " ”» " .. B4,
" February, 18918, " " . . 848,
" ]\‘[un‘h, " " " » ... 850
" Tebruary, 1850, » " " ..o 828
w o Mareh, . " e
" Fehrmary, 1851, » " . LT,
" March, " " » " BT . X [
) Mean, ... ... 8313 fect,
*“ Correction for Trror of Graduation on Gunge by Mr. Bedford’s Measurements, . 0 fect.

“ by Tides Mensured ot Calentia in February and March, Menn

1, in Lhe years 1850 and '51, Mr. Bedford, tho Marine
and conceling this point by o sevics of levels with Kydd's Dock, foun,
Lelow the sen level,  Mr, Dedlord’s observations, fromt w

Sea Level above Datum, 8:576 fect.
Surveyor, took n series of tidal obsorentions at Kejiri,
y d that the datum line at the lalter point is 9'07 feet
liich this result is derived, sro as follows :—
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tions had reached the vicinity of Bhagulpore, when Mr. Donnelly was compelled,
by severe illness, to close work.

MEAN LEVELS OF TIE RIVERS MOUTH AT KEJIRL AT NEAP TIDES FOR TIE YFARS 1850 AND I85), EXCLUDING
THE 30UTI-WEST MONSILON.

Highest { Lowest ‘ .
Moxtns. Low Water. ITish Water. MEAN.
1850, Feet.  Inches. ‘eel.  Inches, Leel, Inches.
January, ) 1] 11 9 8 -3
4 0 11 9 7 104
. 5 (] 11 0 8 3
February, . . . 4 9 1 6 s 1
G [} 11 0 ] 0
Maorch, 4 9 12 0 8 4
" 6 9 11 0 8 10%
April, . 4 9 12 G 8 74
6 9 12 0 9 4%
May, 5 3 13 4] 9 13
6 G 13 3 9 104
June, . . . . . G 0 11 9 10 ,1;
7 0 12 3 9 %
November, . + 9 13 b s 10 ;
5 9 11 9 8 9
December, . i G 12 3 9 7
1851.
January, 4 6 1 9 8 13
4 3 11 0 7 133
4 3 11 3 7 9
February, 5 0 10 3 7 b
4 9 11 ] 7 104
March, H 3 T 9 9 o
. 5 3 12 9 9 [}
April,. 7 0 10 G 8 9
6 G 12 9 9 14
Moy, . 0 12 6 9 9
. 6 0 1t 6 10 3
June, . . . . . G 9 13 3 10 o
leet. inches,
t Mean Height of Sea Level above the Datum Line at Kejici, ... lB !;75
“ Datum Line at Kejiri above that of Kydd's Guage, ... 0 283
« Sea Level above the Dalum Line of Kydd’s Guage, ... 9 oG}

 Which reduced to deciinals of n foot hecom~g, o w033
4 Which dilfers frem my determination by half a foot ; Vat, il the tides at Kuji i for Felrrary and March be alone
taken inlo recount, at which period the inland waters flowing scaward are lowest, the result would agree with that decived
from my discuesion of the tides at Culeuttn (o about one inch.” °

Tie venant Thuillier rendered very valuable assistance in reducing the fiell work of the Leveling Operations, and
preparing the Tables of Lleights for publization.

Mr. Donnclly reports thnt he was much delayed by the diserepancics which were fonnd Letween his levels and those
of the Railway. They enlailed the re-mensurement ol two sections, onc filteen, the other Gwenty-six, miles in length, In the
firat, the discrepancy was five feet 5 in the seeonl, seventern and a-half feet.  Mr. Donnelly and his Assistant re-mensured
both these sevtio s, and obtained reanlis dilfvring from theie first results by only 032 of u foot in the first instanee, und 013
in the second, clearly shewing that the error did not lic in their work.

In the ourse of the Field ¥enson, Mr. Donnelly lnid down nine G. T. 8. Beneh Marks, fixed (wo @, I, S, Trirono-
metricnl Stations, and conneeted one hundred and forty -one poiuts, principally Roilway Mile-stones, Bridges, Beach hfurks,

and Station Platforms.
COMPARISON OF RAILWAY AND G, T, SURVEY LEVELED IILIGIITS.

@. T. Scnvey. ‘ Raruwary.
NAMES oF - Q.T.8
TRAILWAT STATIONS AND HMeight | Meight ¢ Height sl
Bexcn Manss. above Menn nhove Jlowralinbove [Towrnh R T '
Sen Level. | Dock Sill. . Dork Sill Athway. RE3ARKS.
Serumpoor, + + i+ d220 ¢ 4+ 0022 | Level of Rais.
Pundvoa, + + 51031 1 4+ S5ULI00L — oty Do.
Mynuree, + 4- R3304 TH260 | 4+ 5070 Do.
Burdwan, + + 158 4+ 17260 | b 468 Do,
Kanoo Junction, + + 13 + + Do.
Goushnrrah, + + 1z + Lo+ Do.
Heddiah, + N R SR RS [ Do,
Bulpoor, + 4+ 17128 4 by Do,
Alimadpoor, + RS BN i + + Do.
Cynthen, .o + 168990 | + ) U4 16250 | - Do. !
Mul]nrpoﬂr, . . + 113709 | + 155 o4 151230 + © N. WL Pinth of Sta’isn-licuas,
Rampoor Haut, B. M., + 16810 | + 12813 ’ + 120560 | + Siquare l_’n Lir in conte of Lin -,
Lo ' ophosite Bo. kgl ce.
Pakowe, . . + 10#392 | 4 116025 | 4 11 0 4 i Level ol Rails,
Teenpahar, . . + 10377 | + 16zl 4+ 0 — 15858 | Do,
Tilliagburee, B. M., + 110000 | + 122:533 ‘ + 135300 | — 12307 ) -“'l:::’ck II’.Jr on Line to I.,
ol .
. 96638 108-271 21020 | = 12319 Tel¥ta et s e cox. W Gale
Do » + + % i + 120020 ; 12319 t of For, N.side «riginnl B. M,
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34. During the vear un.der l‘C\'i(‘,\\': I was (~.jl|<,-.¢l upon to colleet :|ll.thc
available data of levels, existing in the Public Waorks, Railway, and Survey Officer,
Al over India. in order to reduce them to a common datum. s afivst step towrds
this desitable measure, T have published a volime of Tables of Levels. based on
the S])il'it—[m\'(:ling Operations of thix Survey. and 1'0(]11(’-0‘([ to the mean sea level of
Karachi Harbonr, as their datum.  Additional volumes will be published as soon as
possible. They will enable Officers of the Public Works and Railway Departinents
to reduce their levels to the mean sea, by connecting them wide the nearest Beneh
Mark, or Station, of the Trigonometrical Survey.  In most insiances, however, the
business of connecting will probably devolve on the Survey Dopartment. At pre-
sent, we have only onc Leveling Party, which is employed in Bengal; T therefore
submitted a projeet for the formation of other parties, to carry on operations, simul-
tanconsly, in the Madras and Bombay Presidencies, as the only means of speedily
accomplishing an operation, of which the practical value will be greatly enhanced
by carly completion.  Unfortunately, financial reasons have interfered to prevent
tuis proposal from being sanctioned.

35. I now proceed to report on the Astronomical Obscrvations for the de-
termination of the Latitude and Longitude of the Andaman Islands, which were
instituted on a representation by the Superintendent of Port Blair, that the erro-
neous positions assigned to some of these Islands, in the published Charts, endan-
gored the safety of ships sailing between Calentta and Singapore.  Under the

orders of Government, in the Home Departiment, the Sur-
vevar General had deputed a Survevor. Mr. Nicolson, to
conduet the neeeseary observations, the superintendence of which was subsequently
transterred to the Trigonometrical branch of” the Survey. :

N 2071, dated 15 b Nov,, 1861,

36, My, Nieolson gtarted from Caleutta early m December, 1861, to recon-
noitre the Coco and Andaman Islands,  He fomd that, in order to take a comyplete
Series of Astronomical Observations at the Great Coco, 1t would be necessary to
have a steamer placed at his digposal for some weeks, to keep up his conmnunication
with Port Blaiv, and bring the necessary supplies for his party.

37.  About this time, a communication was received {rom the Bombay Go-
. vernment, representing tha e was s

Bomboy Covernment: Letter, No. ! ) 1 » .o t t {.hhl(‘.“;l\ as ].llllCll (,l.oubt
25, dated 1ith January, 1862, 1o A0t the acenrney of the position of Port Blair, as of that
the Seerctary to Govermment of of {lie Coco Telands. Tnder these eivemmstances, it scemed

Bengul. A . . .
advisgible that Mr. Nicolzon should begin operations by
fixing Port Blaiv, in order that the proposed operations might be commenced at

the place where the greatest facilities for their exccution existed.

38. The inaccuracy of the present Charts of the islands Iving hetween
Sumatra and Buria being admitted on all sides, it appeared necessary, in the ab-
sence of any regulu survey of those islands to fix, by astronomical observations,
the positions of Acheen Head, Tort Blair, the Great Coco, or the Preparis Island,
and anisland in cach of the other groups, intermediate between Acheen Head and
Cape Negrais, It is believed that the relative positions of the mutually visible
islands of each group ave already corvectly shown on the Charts 3 consequently, by
determining the absolute position of @ point in each group, it would be possi[)l() lo
reelify the exisling Charts, without making a general re-survey.

39.  Mr. Nicolson, having completed his reconnoissance, returned to Cal-
eutta in February, 1862, by which time one of the lurwe 3-foot astronomical cireles
ol the Trigonometrical Rurvey had been got ready, and a portable obscrvatory. with
votating dome, construeted for the observations. There was no good astronomical
telescope available in the stores of the Mathematieal Tnstrument 'I)cp:u'tnwnt; con-
sequently, Mr. Nicolson was divected to 1ake all his observations, wlhether of :)('cu]-
talions, cclipses, or moon enlminations, with the teleseope of the astrononical (_-irrclo,
which ]u.\ could point to any part of the skyv, throngh the aperture in the rotating
dome ol the observatory.  Owing, however, to the small munber of oceultations
and culminadions which occur monthly, and e risk of losing some of them in eloud
weather, Mr. Nicolson was direeted fo hase his observations for Lonettwde (~]|i(\[1\' 03’1
the measwrenient o lunar zenith distances. Tor which the :INtl'(lll()lni‘:":ll circle is well
adapted. He was sapplied with an astronomical clock, and all other necessary in-
struments, from the Caleutta Observatory, o

40. i May, 1862, Mr. Nicolson Tad set up his observatory at Port Blair,
and was veady to commence abservations.  Unfortunately, the season of fine
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weather had then nearly terminated; the Monsoon set in with unusual severity,
nights favorable for observing were few and far between, and, conscquently, several
months elapsed before the whole of the necessary observations for Latitude and
Longitude were completed. The work was further impeded by the delays attendant
on postal communication between Caleutta and Port Blair, making it very difficult
for me to exercise that degree of supervision over the operations, which their deli-
cate and difficult nature required.

41. By the end of 1862, Mr. Nicolson reported that he had taken a suffi-
cient number of observations to fix the position of Port Blair; he, therefore, ap-
plied for a vessel to be placed at his disposal to enable him to proceed to fix the
positions of the Great Coco, and other islands. Owing to postal and other delays,
it was not until the end of February, 1863, on my retuwrn from Vizagapatam, that
A i ] 1 learnt from the Marine Department that no vessel was

emo. of Secretary to Government . . .
of Indin, Murine Depurtment, available, nor could one be got ready before the fine
No. 189, dated 18th Feb., 1863 yvcather season would have terminated.

42.  From the same communication T also learnt that the Scerctary of State
for India had ordered a complete Maritime Survey of the Andaman Islands to be
exceuted.  Being then in Caleutta, I went to Captamn Remnie, the Sceretary to Go-
vernment of India, Marine Dopartment, and was informed that, under instructions
from the Admiralty Hydrographer. it had been determined to find the differences of
Longitude between the various groups of islands, chronometrically, by a battery of
thirteen or fourtecen chronometers.

43. The circumstances under which it was originally proposed to fix a
geries of positions by astronomical observations had thus entirely altered. The
complete Maritime Survey, which has been ovdered by the Right Hon. the Seeretary
of State for India, renders further astronomical observations unnccessary.  The de-
terminations of differences of Longitude, which are the only really difficult portion
of the work, can be done chronowmetrically by the Marine Surveyors, with much
greater rapidity and economy, and, probably, even with greater accuracy, than by
the Dbest astronomical observations for absolute Longitude.

44. Consequently, in March last I desired Mr. Nicolson to restrict his
operations to taking as many more observations for the determination of the Longi-
tude of Port Blair as could be obtained betore the setting in of the Monsoon, and
then to return to Calentta.  He reached the Presidency in June, and has ever since
been employed in reducing his observations. They consist of 32 lunar culmina-
tions, 136 lunar zenith distances, 130 transits of clock stars, and 162 meridional
zenith distances of stars for Latitude, observed up to the 12{h March, when the
astronomical clock met with an accident, and Mr. Nicolson was afterwards obliged
to employ a chronometer. His subsequent obscervations are, consequently, not as
valuble as the earlier ones; they consist of 9 culminations, 64 hwmar zenith dis-
tances, and 36 clock stars. The wholc of the Latitude obscervations have been re-
duced, and found exceedingly satisfactory.  There has not yet been letsure to reducs
more than a few of the observations for Longitude, Lut the results obtained hitherts
are satisfactory. The final resulting Longitude will be communicated for publica-
tion in the Culcntta Gazette as soon as ascertained. It should scrve as an excellens
datum for the proposed Maritime Surveys, and save the expense of a series of
voyages between Madras and Port Blair, which would otherwise have to be incurred
to obtain a good chronometric determination of the Longitude of Port Blair.

Mr. Nicolson reports as follows :—

* In June T kept up every night, in the hope of obtaining observations, bt although there was not meh ra'n,
clonds alwaya hung over the island, nearly all night, and, eonsequently, very little could he done.  Tn July, Auust, and
September, very henvy weather prevailed, and squalls were Teequent, and came on so suddenly that it eenmie nee sary to
tie down the olservatory with large ropes to posis buried in the gronnd ; even with (his precaulion the rool was nearly
carried off two or three times.  Tn October, when the sweather maderaled, T opened the observalory, and made preparations
to observe, bul neither during that month, nor the following November and December, had we mueh elear sky, in conse-
quence of which, very few observations were taken.  Tn January, the weather wag better, and sone obzervalions were
both for Latitude and Longitude, hut the passing clouds, aa wsunl, eavszed @ good denl of inferraption o the progre
the work. Tn Februnry, most of the observations for Latitnde amd Longitude were made, nnd I believe the results of these
observations will be found the best.  Again, in March, excepl for a few :lays, there were much vain and clonds, which put
8 stop to obscrentions for a time. T wns aleo obliged lo go away for a fortnight, lo Ross Tsland, for change of air, as [ woa
auffering from (eser. In April, the Sowh-Wesl Monsoon having set in, very few ohservalions were made.

* Mr. Second Assistont Toylor joined on the 1tth April, hut, unfortunntely, loo late to teke part in the ol'serva-
tions. During the whole time he wna on the island, not a single Gavorable night for observation occurred.

" Finding the South-West Monsoon had set in, and there was no further chanee of fine wenther, and My, Taylor
being mlisfied wilh the observations taken by me, I look down the instruments, nnd quilted Dorl Dlair, wilh my party, on
the 8th of May.

“ The climate of Chatham Tsland, where we were loented, proved very detrimental to our health, T suffered much
from repeated attacks of fever, and Me. De Souzn Intterly heeame seriously ill. " We nre still suffering, moro or less, from the
effects of the elimate, nlthough sinee we left Port Blair, we have hael the benefit of a sca voyage.

*“ Previons to leaving Port Dlair, a pucen platform, fiur fee! square and two and n-ha!f high, was erceled over the
pillar ¢ which the ivstrument stood. 1 could not procure nssistanee from the Superintendent to build a larger one. In the
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2.9
4 THE OUT-TUEN OF WORK LSECUIED BY EACHE PARTY DURING TIHIL FIELD OPELATIONS OF THE OFFICIAL
4(). YEAR t62-Gil [$ MOWN IN THE FOLLOWING AUSTDACT :—
T o R .
T = £
= 7 3
= 7 = Tolal
E ‘:, ‘g Oul-!urn ol
STATISTICY, A E 2 Work.
o=
T T : i
i i ‘ o2 32 |
Principal Trinngles, . . . . . 10 '2.1 i .
Average error of Principnl Trinngles in scconds, | 09110713, 071 6 5 O .S‘.l) |
Observed Azimuths, . . o ]. ' 1(]) 1’}1) o 1‘1. : a3 ;
Secondary Triangles with all 3 Anglesobserved, . ... 32 .. 6 ;32 14
Area of Prine pal Triangulation, squure miles, . 256 lfi(i(i ¢220 lGl:'d R-‘fll (i(_).’.-) lD.!I:;l-
»»  Secondnry Trinngulation, - . 0500 0 4416 [ 950 263 1510 | 18,149
,»  Topowraphically Sulr\'cycd, senle 1) 10,100 ... ] o 10,100
miles = 1 inch, square miles, . ) ! i,
Tutersectedd Points, . . . . . 12 112 1.8 2(2 ‘]1() : jl/"l-
Length of Principul Trinngulation in miles, . 112 20 69 49 | 260 ; ! :
»  Sccondnry do., . 310 72 100 | 512
Miles of Rays clenred between Principal Sta- 300 | 233 | 159 i 2
(ions, . . . . . . . !
Towers built for Principal Slations, . . 11 6 5 e 2 g::
Platforms . . . 2z .. 6 17 H“ i 74
Platforms built for Secondary Stations, . . 95 . 95
Length of Trinngulation laid out in advance ) 15 | 150 272
in miiles, . . . . . . ) N
Principul Stations selected in advance, 17 36 61

46. The Computing Office has been employed in a variety of preliminary
operations, which are necessary to form the basis «.)f a ggueral reduction of the whole
of the principal triangulation of this Survey, which will shortl_\_' become necessary,
now that almost the whole of the triangulation of the tracts of country comprised
in the great quadrilateral figure conneeting Caleutta, Karachi, Attok, and Purnea, is
completed.  Though the triangulation has been gxccuted \}'1tl'1 the very best nstru-
ments, and though the system of observation which was introduced into this De-
partment by Colonel Everest, is more rigorous and accurate than that of any Eu‘ro—
pean Survey, it is evident that, in consequence of the vast length of each Series,
and the imperfections which necessarily attend whatever is the work of human
hands, each Serics generates a certain amount of errov, which becomes apparent as
linear error on the termination of the Series on a measured base line, while on the
close of a circuit formed by two Meridional Series, and the portions of the connect-
ing Longitudinal Series at their extremities, it produces errors of Latitude, Longi-
tude, and Azimuth. The dispersion of these errors in such a manner as to obtain
the most probable results of the whole, giving its due weight to each fact of obser-
vation, and taking into consideration the bearing of every such fact on all the rest,
is a matter of great intricacy and difficulty, on which it will be necessary for me
to consult with the ablest mathematicians of the present day in Europe, before de-
ciding on the system to be finally adopted. Meanwhile, the necessary preliminaries
for the eventual caleulations are being carefully elaborated by Lieutenant Herschel,
to whom I am indebted for numerous very valuable suggestions, and for co-opera-
tion as cordial as it has been unintermittent.

47.  Wlhile the practical operations of this Department may be confidently
pronounced to he of a superior order to similar operations in any other part of the
globe, it must, on the other hand, be admitted, that the theoretical applications, for
the reduction of the triangulation, have not kept pace with recent improvements in
geodetical science, which have been introduced into some European Surveys. The
method which has hitherto been employed for reducing the observed angles, so as
to satisfy all the equations of condition of each figure, though a great improvement
on any previous method, has had, in its turn, to give way to the subsequently dis-
covered method of minimum squares. The alge%raical solution of the equations
necessary to satisfy the condition that the sum of the squares of the errors shall be
a minimum, is by no means difficult, but hitherto there has been no practical adap-
tation of it in this Survey, chiefly owing to the pressure of other and more urgent
business, on those alone capable of denlihg with the subject. Much progress has
however been recently made in this dircction, and I am indebted to Lieutenant

pillar ln-lmv_nro buried three mark-stones, each with n cirele and dot engraved on it; and alzo on the platform there is u
large stono, in the centro of which is let in a copper plate, with a dot and cirele engraved on it.”
) Mr.' Taylar, ]".h' of the Greenwich Obeervatory, has rendered valuable assistance in the reduction of the observu-
lions, for which duty his mathematical talents and troining render him well qualified.
Mr. De Souza did good service in recording the obscrvations, and otherwise assisting Mr. Nicolson.
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Herschel for devising methods of calculation, which will enable the reduction of
our figures to be effected, according to the new and rigorous system, by Native
Computers possessing little more than a knowledge of arithmetic, with even greater
facility than the less refined methods of reduction, which have hitherto been em-
ployed.

48. The Drawing Office has been chiefly employed in compiling Maps of
the dominions subject to the Maharajul of Kashmir, from the plane table sheets
gent in by Captain Montgomerie. A new Chart of the Triangulation of this Sur-
vey, up to date, has also been prepared, and a Chart to illustrate the volume of
Tables of Heights recently published ; both these Charts were lithographed in the
Ottice of the Surveyor General, Caleutta.  Nine original preliminary Charts of the
triangulation, in various parts ot India, have been prepared, in duplicate, for the use
of the Surveyor General’s Office, and the Geographer to the Right Hon. the Secre-
tary of State for India. The Photographic apparatus is also being usefully em-
ployed in copying and reducing Maps, and in furnishing preliminary copies for
current use, uutiT the originals are engraved and published. Owing, however, to
the small establishments at my disposal, the photography is necessarily restricted to
the short period of the recess of the Kashmir Party, three to four months, when the
scrvices of our best Photographer, Captain Melville, are available for their manage-
ment.

49. In the Instrumental Department, great advantages may be expected by
the appointment recently made by the Right Hon. the Secretary of State for India,
of an Officer, Colonel Strange, to superintend the construction of the new Great
Theodolite, and various astronomical instruments, which are being prepared in
England for this Department. When they are received in India, we shall be in a
position to undertake the necessary operations for ascertaining our Longitudes, in
connection with the Observatory at Greenwich, by means of the Electric Telegraph,
which is now brought across from the Mediterranean to India.

I have the honor to be,
Sir,
Your most Obedient Servant,
J. T. WALKER, Mgjor, R.E.,
Superintendent Great Trigonometrical Survey.

I ara mneh indebted to Mr. W. Scott for the ahility and nssiduity swith which he lias turned out n large amount of
work from Lis smull office, and also for the excellent truining which he gives to the probationary draftsmen.

Mr. Peyton has rendered exeellent serviee in the Drawing Office, and has made a scrics of very characteristic
sketches of Himalayan scenery, which I hope shortly to sce published.

Mr. II. Duhan has been of much assistance in managing the Corresponding Office. On the departure of Mr.
Henncssey to Europe, Mr. Dulian was entrusted with the charge of the Boase Line Apparatus and Party, and his arrange-
ments for bringing them from Cualeutta (o Dehira were entirely to my satisfaction.

Mr. R. Scott has heen most useful and zcalous in the discharge of his multifarious duties, in connection with the
Corresponding Oflice, and as keeper of the instruments and stores.

DRAWING OFFICE.

W. H. Scor, Eeq,,
Civil Assistant
G. T. Survey,

In Charge.
J. PevroN, Esq.,

Civil 2nd Assislant

G. T. Survey.






EXTRACTS FROM A REPORT BY C. L:

I, ESQ.,
Chief Civil Assistant, Great Trigonometrical Survey,

.ON A PONTION OF INDEPENDENT TIPPERAII, TRIANGULATED DURING 1862-63.,

(1) Independent Tipperah was entered from the North side, in the 'vicinit\"v _
of Koileshar, a large village with a Thana belonging to the Rajah, in Lat. 24° 19 .
and Long. 92° 3. The River Mumnoo flows under the Haut, or Market-place, of
Koileshar, and is here about thirty yards in width. From the South, or left, bank .
of this stream the territory begins. [t consists of an immense block of carth hills, .
intersected by innumerable watercourses and a few streams, covered with the densest
possible reed, or “makla” Lamboo, jungle, from thirty to eighty feet high, with
trees from cighty to one hundred and twenty fect high.  Excepting in beds of
streams, and on land contiguons to one or two jheels, there was not a single plot-of
ground up to twelve square feet met with that was free from jungle.

(2.) The principal Rivers crossed in the course of the operations within ..
Tat. 23° 50" to 24° 26" and Long. 91° 20" to 92° 8 were the Munnoo, Deo-gang,
Kwalee, or Kohee, aud the Dolai-eang. The Munnoo flows from South to North,
within the hills, and afterwards towards the West, falling into the Kooseera near ..
Badarpur (a corruption of Dahadurpur), in Zillah Sylhet.  The Deo-gang, which '
comes {rom {he Bast, erossing the extensive range on which the Trigonometrical |
Stations of Harargaj and Komuntah ave situated, falls at a point some three miles *
North of Konnmtah, into the Mwmoo River.  The width of the Deo-gang was about |
forty yards, where it was crossed by means of a bridge constructed of bamboos, at
about five miles direct distance North-West of Komuntall.  The superficial veloeity
in the middle of Febrnary was 1'16 miles per hour, It must, however, be a power-..
il torrent during the rains. The word < Deo” signifies a giant, and “ Deb,” a.
Hindoo divinity; sn, either way, Deo or Deb-gang wonld seem to imply a mighty
stream, in the estimation of the Kookies. The Kwalie, or Kolie, which liad a re-
markably strong current, flows from South to North, and falls into the Borak, near
Hubbeegurij. a lavge village in the District of Svlhet.  And the Dolai flows from
South to North, and falls into the Muwmoo River at some three miles North-East of
Laorago Hill Station, which is in Lat. 24° 26" 30", and Long, 91°49' 14", It will be.
seen, from what has heen said, that three out of the fowr principal rivers specified:,
have their sources among these hills, whilst the Deo-gang comes from a country..
larther Bast, of which nothing is known, save that at the present time it is inhabited ,
by the Kochak Kookies, aud other wild tribes.

(3. Within the Timits of the final operations of last field sezxson there are

fome parallel ranges of Lills. The fiest in order from the West is that on which

Climpamura, Bornurn, aud Sadsam Trigonometrieal Stations are situated 3 it is”

abont thivty miles in length s the next, on which Atar Mura Station is situated, is’

abont forly-tiree miles Tong s then comes the Langturai Ramge, about fifty-six miles

- lengthyon which the Station of Batehia is situated; and, Tast of this” aeain is o

vange. about forty-one miles Tong, on which onr Stations of Havargaj and Konumtali
]m“fm];;‘.-l.:-l.l.. ;;.i:.‘;-m:'_vn‘i'i::::l are ::111.1:=ta-(1."5" The ‘lll.l'l,'(,' In.\'.l ln:nm-w_l ranges stand on a plateaux of two to fomr”
B, e e e in Deeadih o either side, which amain are the summits of hills distinet]y
vl i i and e (‘,‘]('\':ltml above the vest of the configuous hills. - The ranges 1 nearly North and

% South, excepting at their extremities, which curve towards the West.

towerds the

(+) Ouwr principad  Stations of Kemuntah, Batcehia and Atar Murn are
clevated above the beds of the adjacent vivers abont 871, 1,071 and 1.276 feet re-
spectively, as determined approximately with a Mountain Bavometer,  Throushont
this country the marching was for distances throngh water six to cieliteen inches
deep,aeross hogs, and over nmmerons ascents. and deseents. many ol which were
very steep and tough, and after the least Gl of rain extremely slippery, and often
ot a litthe dangerous from deep ehasis i abvapt |n-(-(-i]ni(-c..<. Rouds were made
fov the Jarge: Theodolite iy cutting s remoying the bamboo jungle to a width of

o -
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six {0 eight fect. They were constuntly choked by bamboos and trees falling across
from the dense Jungle on either sidg Mrav elling from one Station to .motlnu, from
83 to 185 miles direet distance, generally 0(‘('\11)](,(1 three or four days.  The water

at the different stages was fr equunlly extremely bad, sometimes of o ‘reddish lue, at
others of a milky color, or greenish and greasy.

(5.) Tt has been stated that the general mass of these hills is composed of
earth.  Occasionally clay slate and nl.uutc have been met with in the beds of some
of the streams.  On the march between our principal § '\t(mons——(h'unllmmlna and
Lambu Sara—a deep and narrow gorge, or chasm, with perpendicular sides of
granite, from about one hundred and fitty to two hundred feet high, was passed
through.  Within this was a watercourse abounding with blocks of petrified wood*
of various sizes up to four feet in length and ten inchies thickness. These were most
beautiful and perfect specimens of petrifactions.

(6} The country of Tndependent Tipperah, as far as our final operations
extended last season, was for the most part a perfect wilderness, particularly in the
neighbourheod of our Stations of Komuntah, Batehia and Atar Mura.  In fact, it 1s
onlv very thinly inhabited for a few miles in the interior, along the Northern and
Western trontiers, by Kookies, Tipperahs, and some ) \Iunmqmuncs The country
farther Bast and South-Bast of Harargaj and Komuntah Stations is, as already men-
tioned, occuplcd by Kochuk Kookies, and other wild and hostile tribes. These
people, in former vears, by their repeated dL])lO(thlo]lb caused the desertion, and
eventual abandonment, of a populous town, situated in the rich and fertile valley
Last of Hararga) Station.

(7.)  The Kookies are divided into five tribes, viz.,—Unwroi, Chutlang,
Halam, Baipai and Kochak, The Baipais in former days were dependents and
slaves of the Kochaks, who are the most formidable of these races.  For many
vears past they have been separated, and, such is the hatred of the Kochaks for the
B.up.ns. that the latter will never mention or dare to mect their former masters, but
will {ly on the least signs of their 'lpl)lO'th. and if ever taken by any chance they
are sure to be butchelul as ingrates.  The Umrois and Clmt].mos mtum.ul\. and
are on friendly terms with th(, Baipais. The Halams are the onlv tribe who dress,
and that somewhat after the style of Bengalis, The Kookies of hoth sexes marry
when they attain pul»crtv, or about that time. On the marriage of an orphan
Kookie girl the Rajah of the tribe receives Rupees 40 from the bridegroom, or
Rupees 30 if the bridegroom is very poor. It agirl's parents be living. tlu,\' receive
Rupocs 77 or 57, according to the ability of the bridegroom, while th(, Rul.]dll re-
ceives only Rupees 13 as Lis right.  If the lnulugwom be unable to pay the money
at once, he raust do so by mst.ﬂmcnts. Should he, however, die hefore this is done,
his deseendants must, in course, liguidate the Lalance due to the Rajah.

(8.)  The Kookies bury their dead.  When a Rajal dies his houschold place
the corpse on a platform of wood, not hamboo, elevated about four and a-half fect
above the gronnd : a moderate five is kept up underneath, in ovder to dry up all the
humours.  After the corpse has been kept in this wise for three months it is Interred,
in the usual horizontal position, in a grave seven or cight feet deep.

(9.3 The Kookies worship a deity they call Lachee, and no other.  The
worship congists in fixing in the ground perpendicular strips of hamboo, about two
feet long, inarude circle, and one in the centre, with a erude and VEIY  COare
hasket suspended from its head.  Within this basket are placed a Little cotton,
thread. paddy. chillics, and other produce of the soil, as offerings of propitiation,
andd |utmnn~ for plenty. At times, o low civeular eheewnr-de-frise is constructed,
with the view to keep oft wildl animals, and within this the nﬂum;\s are left, The
neck and head of a cock s often offered, whilst the body of the bird is caten hy the
peoplesas atreal ;- but, of all offerings, & voung monkey, killed with one dash (l".l]ll\t
the ground, and lett on the spot, is considlered the most 'l((t'litxll)l(, that can he mide.
There appear to be no priests among the Kookies,

(10.)  There are four petly Kookie Rajahs in the distriet of onr last scason’s
upu.ltmns viz.—Lathulian, Murchailal, Rangbung, and Thoma, also called \lm—
Thoma,  Among them the best in pedigree is Rangbung s the two wealthiest, Mur-
chailal and Lalhalian, and the Tatter has the most sul)p ots, altogether hetween two

hndred and two handeed and fifty. These Rajahs are subject to the Maha Rajah of
Tulependent Tipperah, bat they pay no tribute, beyvond nuzzurana, such as tusks of

elephanty, wings, or gongs. of Burnian inanufae ture, Iuck goats and khasis. gobois,
large animals sup |m~ml to be the bison domesticated, and cotton fabries, w ]nte anel
black. of Kookic mannfacture, Some of these articles are occasionally presented hy

* Of the Awal tree, snid
to petrily in these hills in
nbont five years. This wood
is used in the Sylhet Dis-
trict for construction of
beats, ns well as for posis
of huts.
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ench Rajal, according to his ability, to the Maha Rajah. When this is neglected to
Le done for four or five years, and such Instances are s:}u] to be not uncommon, the
Maha Rajah issues orders to his Jemadar and Dulwshia (interpreter) to proceed to the
Kookie Rajal's place, and sec to the matter, and the custonary nuzzurana is forthwith
tendered.  About some sixteen or twenty years ago there was u Kookie Rajal, named
Lalchukla, a notorious frechooter, dreaded by the Kochak Kookies, and the scourge
of the conntry. His followers munbered 1,500, and in one of their last raids in
Cachar killed ten or twelve persons, and carried off three Munneepooree women cu{)-
tive.  They lived in along straggling village called Komuntah, after which the
adjoining Trigonometrical Station is called, the name literally signifying an assem-
blage of good dwelling houses. .

(11.)  After the raid in Cachar this petty Rajah was taken captive by British
troaps, and the common belief is that he was e\'enh_m!ly trzmsp(')rte.d for ]If.t.‘. Mm‘-
chaifal, one of the present Rajahs, is the only surviving son of this notorivus free-
hooter, of whose exploits much mention is made by the Kookies of the present day.
Murchailal is said to be married to a daughter of a Kochak Chief.  He was recently
swnmoned to Sylhet, per raobakarce adJres.s_w:d to the Maha 1{.:1j~51}1. ?o answer to a
charge of holding captive several Bengalis, British suljects, in his village. 1t ap-
sears that two women who were among the captives, hearing of our approach, !)e—
lie\'ed that British troops were coming to operate against the Kookies. Being
naturally discontented with their confinement, they watched for the first fa\'oru.blc
opportunity, and made their escape in the hope of joining my camyp, and so securing
their personal safety, but we had moved on.  After wandering in the jungles for
sonie three days, they found themselves, fortunately, in a village on the British sxd'e
of the frontier, and L;L\'il]g‘ given their izhar, or statement, to some of the Police, 1t
led to the above mentioned requisition by the Magistrate of Sylhet for Rajah Mur-
chailal.

(12)  Kookie messages, or orders, are communicated in this wise: A

» Poror” s made ont ot peeled strips of bamboo, about eight and a quarter or eight

b, and a halt inches long, of the shape in amnexed figure.  The

fwo prongs of the fork, & b, are formed by splitting the npper

portion of the central rod, to which a cross piece, d d, is

tied at right angles.  If the prongs, 6 5, be aligued, hy

d d Liolding the « Puroi” so that the two shall appear as one,

the wissive will be seen to resemble a cross. The tips of

the prongs mud eross piece being turned in breaks, indicate

black mail to be levied—a rupee for every such break. Tf

an additional piece, ¢, having its ends charred, be attached,

this implies that the people to whom the * Puroi” is sent

are Ao vcome on, evew ab wight, with torches. 1t a ehilli is fixed at the interseetion of

the cross, it signilies, literally. that disobedience to the summons will meet with

punishment, as severe as the chilli is hot. I botl the burnt bit of bamboo and picce

of chilli are attached, the indication is that the requisition is extremely urgent and

mperative, and ust be forthwith complied with ; whilst, if a piece of plain bamboo,

or stick, 1s added to the eross, it means that disobedience of the order will entuil
corporal punislcnt.

<

(133 When a Kookic Rajah desires to have a piece of land cultivated, his
subjects wre bound to provide laborers, one from each hut or famuily. 1t the Rajah
wants anew bt constructed, laborers are similarly furnished to execute the work.
It a Kookie commits murder, he immediately becomes the personal property of the
Rajali, and is then Ly the people called the Tajal’s Sepov. When he dies, should
he leave no dssue, the whole of lis effects hecome the Rajal’s.  If the man should
fave ason, he will be allowed possession of half the property, but a daughter, or
wife, s not considered entitled, of right, to any portion beyond whatever the Rajuh
<hooses to hestow ot his own [ree will or aift. )

(14)  The Kookies eat all kinds of meat, except human flesh, and that of
caty, I'{itvs. crows and monkeys.  Elephant flosh is highly esteemed, and is devoured
even ina state of decomposition. Siakes, the eoh, and the ghiki, species of the
Il’/,:ll"(l tribe, are also caten, as well as careases of dogs and cattle, if not actnally
putrid. When a Kookie kills a male clephant, his Rajah is entitled to a tusk. and
h'nn'lh. of the bady for meat.  If any game, such as a deer, or pig, be killed by a
l\’lml\'!('. e Ragali is, in like manner, entitled to a fourth part. On occasion of «
Kookie Rajali leaving his residence to go ont anywhere, either on business or plea-
sre, it hecomes inemmbent on his subjects {o ]n't'wi(lc him with

. . ' a pig. and liquor, for
Bimsel! el his ! sehold,



4 a0
N
(15.) - The Kookies cultivate paddy, cotton,. katchu, a Tbucs of wild: yan, ;.
Indian corn, indigo, some kinds of pump]\m, including vegetable marrow, sém, a.
sort-of bean, l\llltlllt. a kind of pulsg resembling mang, th]hes, and til, or scsamwn;
an oil plant. Al these are used for theiy. own consumptwn, except sesaumum and .
cotton, whiel, after reserving a sufliciency for houschold purposes (2), are exported . (2) Ot of cotton the
N 1 f Benealis, 1 les and bart 3 f ted: “Kookies manufacture conrge
into other districts, through the agency of Bengalis, by sales and barter-(3) effected: seets mna pieces for wear-
at the marts of ]xoll(,shm Adampur and Kama]pul A large quantity of the cotton ""' npparel, and with (he
1 . (hv\ make oil on a small
is also taken to. the bazar at Agartalla, . where it is purchased by the banias and- e Tor anointing {heir
others.. Ot all produets, cotton is the most extensively grown in these hills.  During-Jisuds and for thix “pojul.
hey ure also said (o cat the
the. month of March the. bamboo. jungle is felled, and.allowed to.dry by the s seed,
which takes ten to filtcen, or twenty, days; it is then fired, and the stumps are after-

(3) Cotton unclenned
that removed.  After the first good shower of rain, men, women and children proceed s sold by the Kookies at
withrtodls and seed to these plots which are frequently at-long distances from their {;I‘:]')'g:"g'm::qsl Bapee, 1
hamlets ; their chief tools are dows, with which instrument obhque cuts are made “pees per long busket, ac-
by single strokes, and in the pits so formed, which rarvely exceed a depth of three totfrine to fo e A
three. and a half inches, the seeds are dropped;.either paddy, by itsclf, or.paddy, fish, tobaceo, rice, aveack,
cotton, mdmo, sesamum, and Indian corn, all tonether or-any two or three of these }I’I‘ltilu::“‘o'n "fmlwgc"gsp““"(':
together, in the same pit, just as the cultiv ators feel disposed, or.may 11.11)1)0n £0 “ally cliintzes. Clenned cot-
require. .. ton used to sell ot 10 Ru-

1 pees, but now fetches 20

(16.) The tea tree is said to be indigenous to this country. A tea planter (Ill.l.:l:coﬂ-\‘.l“?l maund. | Ao
hats-declared that he collected about two maunds of the seed from the jungles of Rajun s 1t Annas to 1 Ru-
Independent Tipperah, in the vicinity of the Cachar District. It is'also said to Jl’l_‘:‘;“(‘l"l‘w‘{":“ITI'L‘:‘;L‘:}S:;‘M“\'0
exist along the borders of the hills near Agartalla.  Such may, partially, be the case, truders, and 1 Rupee 2 An-
and T have no doubt that the tea tree is growing in wild luxuriance along both the }‘l”l:“l:f{lm']‘;““"‘l on etuil
Sotthern and South-Western confines of (,'lcll.u, simply because it'is found i inmany ©
of the jungly parts of that district, and the features of the country, soil, and climiates *
near the frontier, on both sides, are similar. It may also exist, not ouly 1 the Tm-
mediate nunhlmlu]mml of f\":llt.l”d DLut tlnonnhout the hill border, from this ])LlL(, ’
to the l’lmccl)ov and to Mul]mnn on the South-Bastern limits of Cachar; but,
the conrse of all our travels during last ficld scason, neither myself nor the Assi st-
ants ever saw tea trees in any part Cof the countr y, although I had search made for
it expressly along the marches, and in the v lumty of our lnll stations. The block
of hills about our Station of Laoraga, on the Sylhet frontier, would answer perfectly

for the culture of tea.

(17.) No limestone has yet been met with, nor is any believed to exist here.
The- whole of this country is admivably adapted for the growth of cotton. The
thousmuls of aeres at pr eseut lying waste might, with Fllollsln capital and energy,
be converteds into an hnmense cotton fiehd. M. Hn\]l.un, formerly a grower of
cotton at Travancore, recommends the * New Orleans” variety to be (11lt1\.1tcd, as
being the quality best suited tor the Buropean market.  He also observes that the
hest quality, next to “Sea Island,” cotton could be raised in India, by due attention®
to the preparation of soil.  In- this wildermess the soil is in-itselt so well adapted
for the growth, that ploughing or manuring is hardly necessary.  The ashes of the
Jungle Tamboo answer as a eood substitute for manure, whilst “stmple dow pits; as
previously deseribed, at proper distances apart, are all that are required.  On the
occasion of my last interviews with the ruling Maba Rajah, at Agartalla, 1 suggested
the advisability of leasiug, or setting, in fee-simple, to Europeans: and Christians,
some of the waste lands of his vast domain, under concurrence of Her Majesty's
Government, as a means of replenishing his treasury, as well as, from thus creating
apprehensions of resistance from the new class of land owners, of preventing the
Kochak Kookies from eontinuing their present periodical visitations of rapine and’
whaolesale mnrder. The Maha .l(n.l h, Bivehandro Baluuloor, being i the presence
of hix conrtiers, made no reply. He is not yet eonfirmed in the Raj by the British.
Govermnent, and he appears indisposed to wndertake any pgreat measures for -
proveme nt or reformin the internal administration of his State, nntil he s ac tually
stalled i due form. At the same time it may be as well to vemark that proofs’
are not \\':m[in;_". i malters of lesser moment, of his eagerness and solicitude to
promote the welle and seeurity of his subjects in general,

(18)  The Kookies wear little elothing about their persons.  Some of the
men wear a picce of cloth, ahont cighteen inches deep, givtlt vound their waists, Al
few have jackets also, which are generally dyed bine. Others wse only asheet, and
nothing else. The women wear shinply cloth fastened vound the waist, like the
men. Perhiaps, in the cold weather, t]u\ mayv wear the sheet adso. Both men and
women part their baek Taar, and tic it in a kit belind the Tiead, like wative wormen
in Bengal From thewr general appemsanee i is diflieadt for a straneer toodistinenish
one sex from the other: The Kochak Kookies wear their hae with the koot tied i
Iromt, sevoss the forehed.
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19.) The weapons used by the Kookies are dows,. hows and arrows, guns,
old flint muskets, and some percussion muskets are also said to have been carried {o
them by native traders. The Kochaks nse dows, tak@wars. spears and muskefjs.
The takawar is a straight blade, like that of a sword, with a handle at onc end of it,

without any joining.

(20.) Most of the Kookies T have yet seen are more or less infected with
leprosy, clephantiasis. secondary symptoms, cancers, or some inveterate skin disease.
The clephantiasis is often found accompanied with grapes at the angle between the
foot and leg.  Some have issues which, in general, are expressly r'nade: as vents for
bad and superfluons humomrs, to ward off diseases. Others have incipient elephan-
tiasis clearly discernible. In all my travels through varions parts of India, T have
never vet scen so mueh disease, nor even a tenth of it, among any class or commu-
nity of natives, as among these poor Kookies. The want of cleanliness, the bad
water, as well as the feeding on dog’s and elephant’s flesh, snakes. the goh, and
poisoned fish and water, must be the principal causes of much of their discased
condition. There is a certain tree in the jungles, branches of which are cut down
and thrown into the first pool of water, natural or artificial, having fish; these, in a
little time die, and both the fish and the stagnant water, which is of conrse ren-
dered more or less deleterious, are used hy the Kookies and Tipperahs. The pro-
portion of the diseased to the apparently healthy among the Kookies is fully eight
to two. In their hamlets, which are few, and frequently far apart, and are shifted
from one locality to another every two to five. and six, years, there are from twenty
to one hundred ‘souls, and of these eight to thirty, but seldom as much as thirty-
five, are adult males. The huts of both Kookies and Tipperahs ave constrneted on
platforms elevated about four to seven feet above the ground. Some of these are
thatched with grass, others with bamboo leaves, and some with a description of
date leaf* found in the jungles, whichever, in fact, happens to be proemrable in tlre
vicinity of the locality; whilst the walls are generally made of a course kind of
bamboo mat. The contrivance of having the huts well raised above the ground is
most excellent; but, like the Cossyas, all these people keep their pigs, and also
fowls, underneath their habitations, which of course creates noxions gases, and must
be the cause, more or less, of sickness. There are no cows in the hill districts of
Independent Tipperah, owing to want of pasture for cattle.

(21.) The Munneepoories are settled in hamlets along the skirts of these
hills. They are a clean race; and, judging from those met with, appear to enjov
immunity from bad diseases. They are particular with their diet. abstain from all
flesh, and live on vegetables and fish, and take their ineals at regulated periods of

the day.

(22.) The Tipperahs are a stronger built race than the Iookics, but less
industrious and energetic. The majority live on almost the same diet, and Iihor
under similar diseases, but in less proportion where their hamlets ave situated far
away from the Kookies. There are fourteen castes among the Tipperahs, two of
which were formerly Kookies. Further particulars regarding these people will, it
is hoped, be furnished next year, at the close of Field Season 1863-64.

(23.) Independent Tipperah extends Eastward, as far as the territories of the
Burmese, to West of Ava; but, excepting the Kochak races, and other wild trilis,
of whom scarcely anything is known, the country is at present utterly waste and
useless, and must continue so as long as there is no population forthcoming to
oceupy it. * * * * * i T

(Signed) C. LANE, Chief Civil Assistant,

Great Trigonometrical Survey.

Dated Chittagong, 4th August, 1863.
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From Capraiy J. P. Basevi, R. E.
15t Asst. G. T. Survey of India,
In charge Coast Series,
Great Trigonometrical Survey,

To Masor J. T. Warree, I. E., .
Superintendent G T. Survey of India.

Sin .
,I have tho hcuor to submitmy report, on & reconnoissance of a portion of ths

Jeypore territory, executed, in accordance with your instructions, during the latter part of
the past field season. ' '

2. On the completion of the measurement of the Vizagapatam Base Line, I Ieft. the
main party of the Series, on the 10th of Feburary, taking with me, Mr.J. O'Neill ag
Agsistant, o small detachment of classies and Lerkandazes, twelve in all, and the Instruments

1—7 Inch Thcodolite by Troughton and Simms. noted in the margin. With
1 DPerambulater N B
T No. 3569, Parkinsen and Frodsham. tho compass and per amby
2 Clronometers mean Time, No. 472, MeCabe. lator, 1 kept up a traverse
1 Mountain Barometer by Troi]l)f,:hton and Simms. from Kasipliram  at the
1 Aneroid, Do. cnt. _ )
1 Thermometer " Newman, fo_ot of the bllls to Jeypore
1 Drismutic Comrass ‘Iroughion and Simms. city, and from Jeypore to

Bhadrachellum, ou the Godaveri. I took observations with the Theodolite for time and Latitude,
whenever the wealher permitled, in order to correct my ixaverse, which after Jeypore could not
Dbe carried on very rigorously, owing to the dense character of the jungle. Irecorded regularly
tho readings of the Barometers and Thermometers, to obtain data for computing the heights
above the Sea Level,—~The Chronometers were com pared daily.

3. 1 first visited two of our Principal Stations, viz., Jerakonda and Kap, Hill Stations
near Madaguls, and made a rough survey of o small portion of the country to the west, which
isnot given in (he published atlns shects. Then marching to Singvaripukota, and on to
Kasipuram, I enlered the Jeypore district on the 24th of February, and procceded towards
Jeypore, by the new road over the Galikonda hills.

4,- " At Padawah, five marches from Kasipuram, Mr. O'Neill became so ill that I was
obliged to send him back ; lic had suflered daily {from fever ever since entering the lills.
Ilere too fever commenced among my men, and henceforward my small cawmp wns never
perfectly frco from it, every one, not excepting myself, suffering more or less.

5. Ireached Jeyporo cily onthe 8th of March: here I was detained ten daya.
Licut. Smith the Assislant Agent, was out in tho District, and I was enxions to sco him before
proceeding further.—My men however were so weak, that I could not have moved earlier
thah I did. My origival plan had been to tuke a Southweslerly course from Jeypore,
until I gained tho parallel of 18° and then to strike of Westwards to Sironcha ; but I wag
obliged lo give this up, my men wero all ailing and the Jeypore Rajoh objected to send his
men or Elephants out of lis own territory. With the Elephants I might have dispensed,
but without the wen I could have got neither coolies nor supplies. So, rather reluctantly,
I decided on limiting my trip, to making for the Godaveri at Bhadrachellum or Dumoguiam.

At Licut. Smith's request, the Rajah lent me a Jemadar and two peons to get supplies
&c., and three Elephants, one for riding, and two for my tents. 1 paid the men batta and
defrnyed the keep of the Elephants ; these though undoubtedly the best description of carriage
for the country, were in such bad eondition, that they rathor hampered me : the ridi:n
lilephant was so lunc that I was obliged to send it back the second day, and neither of the
olher two carried cven acnmel’s load. I loaded my own bullocks with rice, a very necessary
precaution, for thaugh supplies are procurable at the largo villages, and at the smaller ones,
almost always, a little rice and *“ biri " grain canbo pot, they were always of inferior quality.
Indeed, a party travelling in these districts, should, if yossible, bring rice from the plains, os
the hill rice, generally disagrees with the natives Irom  the Const. ’

6. T left Jeyporo on the 20th of March, and marched vin Ramgir, Malkagiri, (or
Malkangiri), Isunkom Ddreh, and Moat to Rakapili, nnd thence upcthe GOdl:veri to
Bhadrazbellum, whero Iarrived on #ha 9th of April. The river was unluckily too low to
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permit my going down to Rajahmundry by boat, as I had planned.  To do so, wounld hava
taken nt least ten dnys—so I marched to Ellore, whero I took the caunl boat to Rajahmundry,
and thonce dfiwked to Waltair, where I arnived on the 23rd of April.

7. My route in detail, and some general obscrvations on the country passed over,
together with n tabular statement of the marches, heights above Sea Level, &c., aro given
in a separate momorandam. A route map is also appended, and I have added a memo of
routes obtained from native informativn. The route from Midagula to Sigaru is compiled
from reports by Captain Vertuo R. K., and Captain Owen, Priocipal Assistant Agent.

R. Tho Latitude of Jeypore, I have deduced from ten pairs of observations to Polaris,
and one pair to Canopus, cach consisting of ona observation, Face right, and one Faco left.
Observations for Latitudo wore also taken at 14 other places.

9. The Longitude of Jeypore, I have deduced from observalions for lime, compared
wilh transits taken at the North end of the Vizagapalam Base Line, using n rate oblained {rom
these latter observations, and observations taken to tho sun immedialely on arrival at Waltair,
1 took obsarvations [or time also at 19 other places.

10. The heights have been computed {from observations taken as nearly as possible
at tho same hours of the day, those previous to Jeypore being referred to the South enl of
the Vizauapatam DBase, where observutions wero taken for soveral days early in December,
snd those alter Jeypore, with Joypore itself—this courso was compulsory, as the Mountain Bar-
ometer got out of order on tho march between Iasaram and Nellipaka.

I liave used the formula givon in Cape, Vol ii, viz.

- . . _ - t4u—04 log. H . e
Diff. in height, in feet=060345 § 1+ 500 } g T 000t (i;—_lTj]+0 002695 Cos2x
in which H, t, T, are the readings of barometer, attached and detached thermomcter
at the lower station, and £, ¢, T, the same quantitics at tho upper; A the mesn latitude, . I
adopted this formuln being more couvenient for computation than Table xviii ol Boileau’s
Tables, and Table xvi was useless, the quaniity (t+t') being only tabulated up to 162,

11. I hope to despaich to you my map early in July.

I have the honor to he, Sir,
Your most obedient servant,
Jamws P. Basuvi, Captuin R E.,
1st dsst. G T. Surcey of India,
In charge Coast Series.
WALTAIR, VIZAGATATAM,
26¢h June 1863.



o~

@ Py Maiar Strange’s
ahacrvations with
\neroid, in 18359,

. [ 3]

s
MEMORANDUM OF ROUTE.

1. Kasipuram to Roywalsa, 9°08 miles. For the first five miles, the road is fair,
and tolerably level, passing along the bottom of a nurrow valley, afier which, about 1 mile
beyond the smnall village of Kottur, is a long zigzag ascent of 2§ miles, to a watcrshed called
Damoku, where there are some coolis sheds.  Thence on to Roywnlsa thoe road is very good.
The new trace leaves the present track at Kobtur, and rejoins it again at Damoku, making
a consilerable circuit 1o the South, but necessarily has a much easier gradicnt. Roywalsa ia
asmall villaxo : plenty of wood snd good water near, and fuir encamping ground—bub
supplies are not procurable.

2. Roywalsu to Galikonda, 596 miles. A good road all the way, keeping along
the watershed. About 2% miles from Roywalsa the rond passes by the hill village of
Anantagiri, near which the Maharaja of Vizianagrvam has recently commenced a coffee planta-
tion.  Galikonda was recommendcd sone years ago as a sanitarium, and three houses have been
built here by the officers of Waltsir. It is situated onthe west foce of a navrow valley, ata
height of 4,250 feot above the sca.  Thereis no villaze or encamping ground, The bust place
for o camp is at ** ITarvis’ " valley, 1} miles furthor on, where s Dctachment of 11 M,
105uh Regiment was quartered for o short time. In the neighibourhood of the louses, the
Litls are rather bare ot trees, except in the ravines, whers wood and water are pleutiful, anl a
beautiful tree-fern grows.  The new r1oad will avoid Galikonds, pussing to the east of it
through a villzge called Bondam,

3. Galikonda to Arihin, 1209 miles. ‘The road passes anlonz tho Fast side of the
valley, and after halt a mule, veaches a watershed called the * Saddle,” standing at an eleva-
tion of * 4,352 fcet above the sea. It then winds down a deep ravine, gradient easy, to
Harris’ valley, about 600 feet below ‘* the saddle.” “This part of the rvoad is infested with
tigers, many people liaving been killed quite latcly : one man was carriedoff two doys belore
our arvival. Leaving Harrig' valley, on the right, the road desconds another five hunidred foet,
into an open valley, about 1} miles broad, and covered with cullivation (chiefly jowar) which
extends for nearly 8 miles in a N. Waest direction.  "Lhrough tho centre of the valley runs a
Jarge nullah, which is one of the sources of the Silera.  From the foot of the ghat, where a
track branches off to the largo village of Madagada, 2 miles distant, the road is excellent to
Avankn, except in {oar places whera nullahs are crossod, which are uobridged, aad have very
steep banks.  Aruku is a largo placo sitnated near the novthern extremity of the valley; a
Deputy Mogistrale is stationed hore. There ave several other large villuges near ; Padonapuram,
2 miles to Fast, Tsompi 14 miles 1o South, and Khurdeh 1} miles to South West, all in the
Panch-Pentah estate.  Coolies and supplics areto be got liere, and there is good encamping
ground. Bison are (ound on the high ranse of Turram Konda, 7 wiles to the Isast.

4. Arubeto Durbih, 6-84 ndles.  The road follows the course of a large nullnh (the
Sileru) nearly the whole way, crossing it in two places, near towether, where it is about 5u feet
wide, bank to bank, and nbout a loot deep; the now road will eventunlly avoid crossing this
nullah altogether, keeping throughout on its right bank. Near Durbah, the road passes
through a defile, the boundary ol Panch- Pentah and Jeypore, into a more wooded country. T'wa
other smaller nullahs are erossed, bub the rond is generally good. Durbah is only ‘a small
village, and we could got no coclies or supplics hare. The encamping ground is good, beinyg
sbout half a mile Kast of the village, and tliere is abundance of good water close by.

5. Dwbah to Padawnh, 7-99 miles. 'Tho st wile or bwo ol this march is throngh a
rather jungly country, but it soon entersa fine valley, well cultivated; thence it follows the
courso of the same largo nullah the rest of the way, keeping on its right bank. Only one stream
ufnny.siza is crossed, and that closo fo Durbah. About 2 miles [rom Padawah, the road, still
following the course of the nullab, turns round abruptly into a narrow valley, and comes
?u:xh very suddenly on the brond plain, on the Kast side of which Padawab is situated.
[lus plain, or rather vallay, is aboul two miles in breadth, and six or seven miles in
length, havingn direction nearly North and South. The soil is reddish in color, and appears
good ; very little however is cultivaled.  Padawah is rather a large village.  About 2 miles
West of it on the opposite side of the nullah (the Sileru) lhero called ¢ DPattal-gedda,” is 2
large villago pamed Auwaradah (Owrarah in Scott’s map), from which is aroud to Madagula,
passing_through Wandragedda and Ugampett ; there is also a routo from .uwaraduh to
Malkngivi, passing through Kondakamra, and following most probably, the course of the Siieru,
but I cou'd not ascerlain anything about ihis route, but the fact of ils existence,
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6. Padawakh to Kamtor, 8-40 miles. Tha regular march is to Sozaru, but T broke
itin two on necount of the sickness ol somu of my men, ‘The road cro a sl nullah
coming down trom the villago of Barlei, and then takey n r_lorthorly direeting, up the
valley, past the villages of Subalarand Maliput, about one mile beyond which it crosses
o low waler shed, anlthen descends gradually into o brond valley, through the centre of
which runs one of the principnl sources of the Kolab (Saveri). The road is good through-
out. Near Subalur another rather large nullah is crossed. Kamtor is only a very small
village, Lut lhere are a number of villages nll round, from which we got supplies ;—a little
rice, and *' biri,” grain.

7. Kamtor to Sogaru, 6:38 miles. General direction North West. The rond is very
good, pnssing over an open country, covered with dwaif dule,—but partly cultivated with jowar.
Sogaru consista of two villages of about 30 houses each, situated half a mile apart, on
rising ground, near the head ot a broad valley, which draing northwards into the Iolab.
One or two small watercourses hinve to be crossed on this march, but theie banks are not steep.
The road passes near severnl large villnges, Bedzar, Kaoti, Barell, Musiri. Supplies and
coolies were furnished, but not willinely.

8. Sogaru to Lamiarput, 8-31 miles. Direclion North, TRoad very good, and free
from obstacles, country open. Lamtarpat is only a small vitlage, but near it are two larger ones,
Konur (pronounced Quonar) and Sankhai, from whenes we obtained coalies nnd supplies.
Several villagea are passed on the rond, viz, Konchava, Buramput, Budhpareo, and Tuswah—
none largo.

9. Lamtarput to Pettah, 9-04 miles. Direction North. TFor the first five miles, the
rond passes over un open couutry, similar to the preceding, but after o large village called
Dabaguda, situnted in o hollow on a decp ravine, thecountry bacomes less open, and more hilly
and wooded. Two ridges ave crossed, down the first of which, the descent is considerable,
though rendered ensy by the windings of the road. Tlere are two rather large nullahs to be
crossed, which contain little water, but have very steep banks ; the Dabaguda one, is the larger
of the two, Pettah is sitnated in o warrow valley, and is but a small village. Supplies and
coolies are obtninable, but to o limited extent only.

10.  Pettah to Kottah 5-02 mules. About a mile beyond Pettah, commences the ghat
leading down into the low country ; on the Petfal side there is scarcely any ascent, and that
littlo very easy. The first mile and & half of the descentis goud, the new road Laving been
8o far completed, but the remainder i3 bad, aud very steep in parts, passing through tell
fcrest Ltho whole way ; there is also n good deal of bamboo jungle. “There are tizers about this
ghat, nnd the people will not travel until broad daylight. IKottab is siluated immediately at
the foot of the ghat, ond nearly surroundcd with lills ; it consists of two villages, half &
mile apart, separated by tho river Ko'nb, which entevs the pluins close by. The Sappers
and Miners were encamped here when employed on the road, but wera removed shortly before
my arrival, having lost their Luropean Oilicer, and a large proportion of men from fever.
Coulies and supplies were furnished here without any difticulty. ‘Tho made portion of the roud
ends at this ghat, the ronds beyond consist of mare village tracks.

11, Kottah to Jeypore, T:01 miles. We crossed the river Kolab, whichis here 30
yards broad, and 3 104 fleet deep, by a raft, formed, of two hollowed trees, joined by a bamboo
framework. ‘L'hisis the only description of boat to be met with in tho country. The first two
miles from the river, sre through thick jungle, bat afier pessing between two low ranges
of hills, the rond enters upen n rather open country, and ekirls nlong rice fields, nearly the whole
way into Jeypore.  Jeypore, although the chief place in the country, and the resideuce of the
Rajah, is a miserable town, couvsisting of about 1040 houses, of mud and thatch—there are no
paka houses (brick or stone), and a few only are tiled. Thercis, I was informed, no lime
in the eonntry. The town, which is aboat 2000 feet above the sen, is close to, and pnrtly
surrounded by hills, the couniry being open only to the West. Northward of the town,
and about 4 miles distant, is n large fat-topped hill, ealled Ramgurh rising abruptly about 1000
feet above the plain, on the summit of which, are the ruins of un extensive stone fort. On the
West side of the town, there is a large tank, more than a mile long, and nearly half a mile in
breadih, with tine maungoe {opes en its bavks. There is & second. nand much smaller tank, to
the North ol the town. The Assistant Agent and Assistant Superintendent of Police, who bave
been recently appointed, live here : there is also n small police force located here.

12. Jeypore to Gosella, 7-15 Miles. Dircetion Sonth West.  The road or rather track,
prssesabng 1t low ridge for the first fonr miles, when it crosses a large plain, covered with rice
enltivation, in the middle ol which a lurge nullah (a fecder of the Kolab,) is crossed, at n
village erlled Baliar.  Thence it passes over more cultivation fo tho Kolab, about 2 m les
on, which i3 also crossed by a ford.  The stream is here of the same breedth and depth, as
at Woltab, Lut has steeper banks. Thero were no boats liere.  Gosella is o small vilinge ;
liowever a few coolies and suppiies were obuninedl, as there were other villages near.  Along
the first part ol the rond, there were a gooll many Mhowa trees and n few Sal.

13, Goselld to Sonteput. 928 miles.  Dircetion W. 8. W. Our route for the first
two miles was over open ground, mostly covered with rice cultivation, dnnked on either side by
low hills coverad with brushwood.  Vassing by the villnges of Khurpi and Gumar, we erossed
n low watershed, snd eolered an undulating conntry covered with tall foresl, chicfly Sal, whiclt
lasted the rest of the way.  Sonteput is & small village containing 16 or 20 houses, We
encamnped a shorl distance Levond it, on the hank of a small stream, tho Kurlugara, which rung
from a large village, named Dasinatpul, and enlers the Kolab or Saveri at a placo called
Buhderi.  Tiere is a good deal ol rice cultivation here, dependent, ns is generally the case in
Jevpore, on the rains, and mot on irvigaticn..  Sopplies” are not procurable exeept in small
quontities. Im west villages, Lowever, a liltle riww and dry grain, ** biri,” can be got.
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1. Séntepiit to Rimgir, 11:00 miles. Dircction W. and a litlle 1'(_)‘11l||. The road
passes for the first 24 miles through rice fields, on cach all}(: of which is tll!l b.u‘l for(.:st, to o
village named Mindalwali containing, about 20 houses. llfence on to lhsingn thers is not
a village to be seen, or & drop of water to be got, the road lying through lia]l Bill forest tho .whc_Jle
way. The track is howevor broad and well cleaved. Rimgir, the chief placo of the Distriet
named after it, is sitnatod on gently rising ground, and contains 50 or GO houses, ulmost‘nll of
bamboo matting vlastored over with mad, and thatched with grass. \’V_hnl is called the Tort 19
merely a rather large mud building, in which the head man lives. Ihere is abroad sheet of
cultivation in frant of the village, which isirrigated from alarge tank t> the South—there is n
small tank for drinking water rather nearer, between which and the v1|lu:_rc'm‘c' some young
mango groves. There isa road from Riungir to Bustar passing through Bikdéci. Supplies
and coolies are procurable, but neither are plentiful. o o .

15. Rdmgir to bank of Kirchigira near Kuttenapdli, 11°55 miles. Direction South.
Road winds through dense Sl jungle, up to the top ol the ghat, a distance of ncarly seven
miles. At about a mile from the ghat there is a cluster of small villages Phonaspat, Bezapodora,
Rasthpiit ; hiero the ascent commeuces, it is slight, but the ground is broken. Around these
villages there is n zood deal of rice cultivation. The doscent beyond is very steep, and the rqad
is bad, thoagh practicable for laden caltle. The 8Al treo entirely ecvases on the ghat, being
replaced by hamboo jungle.  Kuttenapili is a largo village containing abont 40 houses, it is
distant about one mile from the foot of the hills. ‘Fhe encamping groand is 1} miles South of
the village, on the left bank of a small stream callel Kirehigiva, which, joining a larger, called
Rongapani, enters the Savéri ab Timispdt.  The water here was brackish, probably owing to
its being stagnant, and only procurablo from Loles in the bed of she nullah. There is a good
deal of cultivatio: about, gonerally of rice, but not irrigatod. We got supplics and coolies here
without difliculty. )

16.  Mdanjigieda, 11446 miles. Direction 8. S, W. The Sil tree, which had disappeared
on and below the ghill, agzain reappeared elose to our camp, and the road was again through
84l forest all the way.  or the lirst two miies it pursued a course nearly doe Bast, to a large
village called Bimuwnapili, situated under some low hills 5 it then turned round abruptly (o the
South.  Two large nullahs are crossed, one the Rongapani, at 2 miles from Bumanapili, where
its bed s about 40 yards broad, and very rocky, though not deep—the broadth of the ‘stream
being 10 paces, with a depth of a foot of water. The other wullah, tho Gariagira, is
crossed near Manjiguda ; it is vather the larger of the bwo, its bed is broaderaad decper, but
contained loss weter 5 both would be very serious obstacles in the rains.  The Roagapani is the
boundary of the Ramgiv and Malkagiri Districts ; the village of Nanlipili, conlaining 20 or 30
houses, is on its South bank, surrounded by rice cultivation, as wusual not jrrigated. A rather
smaller village, ealled Matoli, is passed “en route™ about 2} miles (uvther on ; lrom it there is
a rond to Jeypore, which is more direct than the Ramgiv one, buat being nearer the hills, is
probably much more difficult. It passes through a village named IKalér—said to be large.
Manjigudn is 2 small village containing 10 or 12 houses.  Wa wero encamped on the South side
of the Gariagira but the best grounid is on the North bank. The water here is good.

17, Manjigida to Kotameta, 8-41 miles. Divcction South West. Ifor the first 3}
miles, the road passed through Sal forest, but on reaching a rising ground, the Sil suddenly
disappeared, and the jungle becamo much lower and thinner, consisting principally of u trce
enlled, in Uriah, *3a)” (Tel Jiabira.) Oue or two small villages were passed. Near one,
called Salingiida, there was some rice cultivation. Kotameta is a vory small village, containing
only 3 or 4 log huts ; nothing whalever was procurable here, but as there is no village on the
roud to Malkagiri within 10 wniles, I was obliged to encamp here.  The wator is uot vory poud,
coming from n small nullah not running, but dammed up at overy fitty yards, or 50, and
probably parlly artificial.

18. Kotameta to Malkagiri, 1485 miles. Direction S. W.  Altor passing over about
+ miles of tolerably lovel ground, covered with jungle not very densc ot tall, the road descends
for n mile, and is rather steep and bad, passing through some low hills, tho sidos of which w.ro
covered with tall trees and bamboo jungle. ~ After this dascont the road boeame belter, but the
jungle was very dense for another five miles, as far ns n small villaze ealled Sampakari, situaled
close under a rango of Lills.  Here thero is a rather large tank. I‘rom thence tho routs wounid
along under the hills for a mile or two, and then, crossing them through o low narrow pass,
descended into the broad valley in wiich: Malkagivi is sinated. Water is ouly found in one
plaze between Kotameta and Sampakari—about 9 miles fron tho formar ; it is however good,
i is apparently stored up by a dam in the Satighra, & small nulluh which runs into the Potéru.
Mulkagiri is a large and important villnze, containing over 100 houses ; it is the residonco of
5 Rajah subordinate to the Jeypore Chicl. It is situated at tho healol o fino valloy, in tho
re-cntering anglo of a range of hills, which rise 800 or 903 feot above Lho coautiry, at the
distanco of about n mile. It is surroun:had with caltivation, chiofly ries, has son: Kno muago
aroves, and is supplied with water from two tanks, of which the largest is South ol the villauge,
and appears tobe natural.  Thero is a routs from this to Rajalimundrey, passing  through
Kondahkamry, Dirakonda, and Kaotah in Rampali, said to bo impracticable for laden bullocks*®
From Darakonda there is a route to Giiddam and Narsipatam,

19, Malkagiri to Tsunkom, 18-71 miles.  Direelion ~ue West. Tsunkom is a large
yemmdm-l,.on the right bank of the Savéri, in tho Bastar territory.  ‘Tho rovl pisses over
an lln(lulqllng counlry, covere L with tall junglo ; thero is not a single villaro botween Mlkagiri
) the viver, a distanee of 13 miles.  Oa the baak ol the Swveri the Ko™ tree grows to
a great size. The River here is aboul 10 yards broad, feom bank to bank, and is crossel by
adord, water searecly kuse desp, near w village nansl Lsupaual ; it iy fordablo buwgver in Lub
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few places, and only in the dry season. ¢ Ol Tsunkom " is situated five miles lower
down, but is now alinost deserted, and contains hut ore small hut. The present villnge is in
two portions, about 3 mile apart, ea:h coutaining 59 or GO honses : between them is a largoe
natural tank,  Thence there are roads to Bastar, Caintaladr, Beji, and Duwmnogiidam—one also
to Dantiwirn used by the Brinjavies going to Malkagiti, and thence to Cocanada, vifi Méat
ond Rikapiti. Tho upper classes are ‘Lelogu, Lut the common people ars Koels, who spealk
a langungo called ¢ Ulevi.”  Supplies and coolies were wil'ingly furnished here, Thero is
a good encamping ground near the tank, with several mango groves around.

20.  Tsinom to Jirapilt, 1049 wmiles.  Direetion Soulh Bast. TFor the first 7 miles,
as far as Riwdedm, o rather large village in tho Tsunkom District, the road follows the courso
of the Saveri, at a distance of about a mile from its Lank, and is generally good, exeept in one
place where it passes through alow rocky range of Lills, At Rimdrim we crossed the river,
whiclh is nolb fordahle, by wralt similar to the one alteady dazeribed at Kottah.  The rest of tho
marel was along the lelt bank,  The bed of the river at Rimarun is very broad, and covered
with larga rocks : there are rapidz the whola way from Tsuukom. ‘The country throughout thoe
march was, as usual, covered with dense jundle.  Nemr Gongel, a village 2 miles from
Tsunkowm, there were n few teak trees, but very small, stunted, and worthless as timber,
Palnyra trees ara commoan now about tho vitlages, ™ Jirapili is o very saall village containivg
ouly two or threa wretehed Tog huts—it is close to the river.

2t Jirapili to Piréh, 890 miles.  Dirvection South. Road fair, through tall jungle
all the way: one Jowrange of hdls is crossed. Ouly two small villages, Pegarapilt and
Chingamgitlam were passed,  Pdrdiy, callad also Porwal, is a large villuge, in the Malkagiri
Distriet, situated o few wmiles west of a long low range ol kills, and about 1} miles distant (east)
feom tho Saveri, It is supplied with water Irom Lwo tanks north of the village. The inhabitants
are all Telngu.  Supplies wnd eoolies were procerable. T met here o Soucar from Yernngidun,
a village near Rajahmuandry in the Bilore Distriet, who had come to receive mouey lent by him
to the vitlage 3 he had also brought with him a little merchandise in the shape of colton clotlis,

22, Dircle to Surwdanpili, 18:04 miles,  The direct distunce is vbout 10 miies—
divection 5. I, By a mist:ke of the guide n consilerable circuit was made, for we went along tho
Moat road for about 9 miles as far as a small village named Kirti, and there finding ont our cr-
rvor, turued back to Murwinpili, by o mere viliage track.,  As lar as Kareti the road was good,
though circuitous, and for n considerable distance from PGiéh the counlry was cleared ond
cultivated.  Kurti isa small village, on the bank of the Saveri, containing 4 or 3 houses. I
noticed some rupids in (he rivera little above. The path from Kl to Murwinpili was bad,
pussing between some low hills,  Murwdopili is a small village, containing 10 leg huts; water
comes trom the Potéru, a rather large nullal which joins the Saveri 5 or 6 miles below  Kiirti,
At this season (April) there was very little water in i, and that staguant and brackish, The
nullah bed is filty or sixty yards broad and very stony.

23, Mirwdnpili to Tarowah, 10-63 mifes.  Direction 8. B. The road first crosses
tho Potéru, and then traverses a wild jungly counlry to  Pindiibai, a small village on the left
bank of the Putéru, containing about 10 log houses, thatehed with grass. It is about 7 miles
from Mirwinpili ; there is nu other village betwern them. Lhere is a good deal of dry cultivation,
chieily jowar—the water here is indifferent.  TAcowah or Tarnowai contains about 15 houses,
i9 situared oe rather high ground under a low hill covered with scrub jungle, kas good water,
but no supplics.

24, Tawowal to Pett ak, T-11 miles. Direction 8. W. The rond mukes direct for two
low hills about 8 miles distant, between which it passes, with o slight ascent over brcken
ground. Thence to Pettah the road is goed, eressing one rather lage dry sandy nullah,  Coun-
try covered with jungle all the way, dense bul not tall.  Peltal is o very small village eontain -
ing four or five houses, log and thatch, on the edge ol the Saveri. which here has a much narrower
bed, barely 50 yards wide, and has scarcely any current, Leing 8 suceession of deep pools,
separated by vocks dipping at a very high angle.  The villagers muke a neat kind of grass mat ;
nothing in the shape of supplies can be got here,

25,  Pettah to Moat, 8 GT miles. Dirvection 8. 8. W. The route follows the eourso
ol {he river the greater part of the way ; the first two miles arc through jungle, but the remain-
der is tolerably open.  I'wo villages are passed, one very small, called Marlizidam, about 2
miles from Pettnh, and the second nnmed Tuiparam, situated at 2 sudden turn in the Saveri,
nbout 5 miles from Pottah, and containing about 15 houses. Several small watercourses are
crossed, but nonc of any size. Around Tuipiunm there is a great deal of cultivalion, rice chicfly.
Mont, though a small village, is rather impoitant from its posilion, It is the last village in the
Jeypore territory, and is situated between the rivers Saveri and Silery, about 1 mile (rom their
junction. A macket is held here weekly (?) which appcars to o attended from considernblo
dislances, as T met some villngers in their way to it with rice from a village severnl miles North
of Malkagiri. 7The Brinjarics pnss through on their way to Cocanada, nnd henco routes
divergo to Dumogudam and Bhadrachellum, and to Beji : there is also a route into Rampal,
passing through a village pnmed Lakwiram (Rdkapili District) and crossing a very steep ghitt
said to be impracticable for laden cattle, The river Saveri is here very broad, probubly 200
yards [rom bank to bank, and is at this scason fordable, being aboat 4 feet deep 5 its hanks are
30 leet in height.  About tho village there is a eonsiderable patch of cultivation on which jowar
is raised.  Supplies are procurablo to nsmall extent, bub eoolics are seeree, tho lew I required,
only five, were oblnined with diflienlty, and altev much delay.  Througlont the Malkagiri
District, althovgh I was everywhere trenated with eivility, the Rajab’s unutirity appeered to
be somewhat lmiled.

25, Mot o Ulimdre, 10°93 miles,  Divecliona divtle West of South. We crossed




gy =

the Silora in o Catamaran near ils junction wit' the Saveri ; thera was a ford, but passabla for
clephants only, being about 5 feet deep.  An island has been formed here ; the decper of the
twvo chanely is on the vizht bank, bat is only 20 to 30 yards broal. The breadth of the bed (rom
Bauk to bauk measuared 200 yards, The enrront is strong, ranning at least <k miles an hour.
Tinmediately across is e large village called Taler, bebween which and Ulumlln'u there aro scyuml
large villages. ‘The river formed Dby the junction of the Saveri and r,hc. Sileen
is known ns  tho Swes; “wo  followed its lelt bank, down to its junetion  with  tho
todaveri.  Several lurge and deep ravines were crossed, two only containod water. Tha largesr,
called the Sokaloru, runs from a considerable distance in tho hills past a larzs villego eallel
Lalcwéram ; its bed whon crossed was about 20 yerds Lroad, and banks 30 feet high. 1t euters
the Saveri beside a village eallod Makundr. The other stream runs into the Saveri alittle nbova
the former, and is much smaller, but had very steep bLanks. Neither contained more than a
few inches of water. Ulwwiira contains abont 30 houses, built in ono long street along tho
river bank, whieh is here more than 40 fet high. There are several other lwgo villuges near
one ; Koder is about | milo to East.  Sapplies and coolics are casily prozurable.  Iast of, :\n.'l
about 7 miles distant is a high hill, part of the mein rangs eallel Baadard® Dicgun ; thero is
saiil to lie anold fort on the summit, Immediately onposite t» Ulumarn is avather high rango
here known as Koltahghatu : this-name is however not general.  Tho best known peak, thouzh
not the highest, is about 7 miles to the S. W., and called Maachellam Konla. The Saveri
is 300 to £00 yards in Lreadth, bank to bank,

27.  Ulumitru to Rakapili, 11°74 miles. Direction nearly South. TFor the first six
miles the path lies along the Saveri, passiug throngh several large villages, aud over opcn
eountry extensively cultivated with jowar. At a viilazs named Raigidam the rosd leaves tho
river bank, and traversesa jungly country to Rikapili, passing through two small villages
Patipika and Ghndagadam. Between them and Rikapili, for a distauco of -1 miles there is not
a drop of water to be mot.  Rakapili is a large villags containing over a 100 houses, chielly
of bamhoo matting, n fow of mud and all thatehod with grass. "It i3 surraandad on all sides
with jungle, and thereis no enltivation to bo seen near tho village. It is situated a littls North
wost of a prominent conical peak ealled Kookondu, and is abont 13 mn*les from the junction "f:
the Godaveri and Savedd, It is the chicf place in the Rikapili Distiet, whichis s zamindari
under the control of the Daputy Co:nmissioner of Sivonehn,  Water iz supplied hero from two
tanks on opposite sides of the villaga, and isust grod. The Brinjarries coms down by bhis
place in tolerable numbers on their way to Cocanada, bringing grain which they exchango for
galt.  There ave two roals to Rajahimundey, along either bank of tho Golaveri, Lot said to bo
very hilly and bad, espeeially that on the left bank.

23.  Rikapili to Kasaram, 10:10 miles. Dno West. Until closo o the Savéri, the
road was through dense jungie, bat south of the road, in the divection of a large villagy called
Wadagudam, there was a greas deal of cultivation. The Saveri is crossed just above its
Jjunetion with the Godaveri, opposite to IKlonivem. At this season ( April) tho viver is fordable,
about B} fect deop ; my bagzazo however crossed in eatamarans.  The banks aro at least 40 feck
high and } mite apart, the breadth of the stream was howerer only 110 or 120 yards. The
road up and down the banks is steep and bad. Konarem is a lavge villygo situated ab the
salient angle between tho Saveri and Godaveri ; to the Novth on a low hill, is a small paka
temple.  Immediately oppasite Konirem on the right bank of the Godaveri is a large placo
nawed Budram Kottab. ~ From Kowitem to Kasivam tho road is along the left bank of the
Godaveri the whale way, generally a few handred yards distant from i§, exeept in on3 place,
where it passes round a low hili, descending into the river hed. ‘There aro sevoral largo
wiilages on the route, and the country is open and cultivated for a mile 6r more from the rviver.
Jowar, a little oil, enlton and tobaeeo are alinost the only articles of produce.  Kisaram consists
of two villagas Yrd of & mile apart, situated on rather high ground, 109 feet or more above the
river.  Coolies and supplies nre procursblo here.

29.  Kasiram to Nellipiha, 15-32 miles. Direction West and « little North. The

first two miles were rather jungly, but thenco to o large villago named Kompells, 4 miles on, the
country was open, and similar to that passed over on the preceding maveh. ‘Lhe roal is
good, but repeatedly obstructed by large deep ravines, which though generally dry, and
extending probably but a short distanco into tho country, avo very woablesomo.  From K-
pella bo_N'elIiplik:l there arc two roals ; one, windling along the river's bank, evossos a littla
stony ridge between the villages of Gognpika and Déveripili and is rather circuitons ; the
olhcl‘. road is more divect, and avoids the ridge, aud is the botter of tho twa, but passes only
ona vn!lnga. Both ro:.rls aro rather junely, excapt noar Nellipaks where tho country is opou.
The villages nlong this march are built, lika those bofore deseribed on the Saveri, in ono
long_ strcet overlooking the river. Tho houses are gonerally of bamboo mats and thatched.
Nellipika is a large villago situated on high ground nearly lalf a mila from the river. A
number of.spncxous sheds, of bamboo frame-work, covered with grass, have boen built here
for tho coolies employed on tho Godaveri works. A tramway from Dimogidam strikes the
rivor, ab tho neizhbouring village of Golagndam.
, HO.' Nellipika to Bhadrachellum, 8:66 miles, Direction West and litlle North,
The road is good (ha whola wag, and the country opon and tolerably free from jungle. A
foew villages are passed, two largs ones close togethor, called Pimpili andl  Guandalla, situated
near the viver.  Bhadrachellum is not avery largs place, Lut is woll built, containing soveral
paka houscs, and bwo or threo templos on a small hill ia the millle of tho towas There
is a pollgo sLutm'u, andln post oflice in charge of the Police. A lurgo canal is in tourso of
c_:‘ms(rm-,t.mn, which commeieed at Dumogudam, where an anizut is being built, nud enters the
Golaveri " slxq\l‘h rhs'.:'nu!o‘ below Bindrachellum.  Tais will tuen what is called the 16
barier of'tho Gudaveri.  The viver opposile here is fordablo now (April.)
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81. DBhadrachellum to Ellore, 77 miles. There is a good bandy road the whole
way. The marches aro Pogalapili 8 miles, Koi Gangidram 10 miles, Jaggiavaram 9 milos,
Mustimanda 10 miles, Chintalapidi I2 miles. Durmajecgidam 14, and Ellore 14 miles. At the
first four, which are in the Hyderabad territory, the water is not good, the villages are very
small, and no supplics procurable. The other two are in the Godaveri District, and aro large
villages. ) )

James . Basevr, Cavtamy R, E,
1st Adsst. G. T. Survey of Indin,
In charge Coast Series.
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GENERAL REMARKS.

The country visited on this tour is divided naturally into two distriets. First, the
hilly tract betweon the Vizianagram plnin, and the low country of Jeypore, comprising parts
of the Pauchpentak estate, and of the Nandapur district of Jeypore ; and .S.econrl/_y, the plain
counlry containing Jaypore proper, the Districts of Rimgir and Malkagiri, aud parts of the
Rakapili ond Bhadrachellum Zemindaries. ]

2. The first consists of an elevated platean, about 40 miles in breadth, separted from
the populous disiricts of the coast by a range of hills, which extend in a direction generally
paralled to the-Coast line, from a censiderable distance Northwards, down to the Godaveri. The
higher penks of this range reach an elovation of more than 5000 feet above the sea ; the Eastern
and Western slopes nre clothed with tall tree jungle, while the bamboo grows luxuriantly
in the valleys. This range forms as it were the backbone of the country, all the drainage on the
East sido being carried off into the sen, by numerous nullahs between Calingapatam ani Cocanada,
while the draninge to the West falls into #he Godaveri, either by the Indrawati, or by the
Saveri and Sileru rivers. The course followed by the new road from Vizagapatam to Jeypore,
crosses one ol the highest parts of this range, where it is known as Galikonda or Gdliparvathum,
moaning the *“ Hill of the Winds;” the highest peak is, by Trigonometrical measurement, 5398
fect above thesen. West of the Gulikonda hills, which rise above it like a wall, is the plateau
above mentioned, itself 3000 feet above the sca, with a slight fall to the North West. The
country is open, rather populous, the villages being numerous, though small, and {olerably
well cultivated ; butb owing to the red color of the soil, it has a desolate appearance. High
bills do occasionally rise up in it, but usually the hills are little above the general lovel, having
a rounded outline, and being frequently covered with low jungle. The valleys, wheun not cultiva-
ted, are covered with long grass and dwarl date. Jowar is the cereal chiefly grown; rice is
also raised, generally in the beds of tho smaller water courses, which are widened and terraced
for the purpose. Near the ghiits leading into the low country, the valleys are much narrower
anid the hills higher and more thickly wooded, but the plateau gencrally is very bare of trees ;
mango trees are most rure, the tamarind isa liltle more common, and on the hill sides near villages
there are often o [ew sago palms. Some of the principel villages ave Mddagada, Avukd where
a Doputy Magistrate issiationed, Auwaradah, Wiudragedda, S61aru, and Naoadapir, said to
be ag lmge nsdeypore. The houses ave built chicfly of nud, orof brushwood plastered over with
mud ; they are invariably thatched with grass. Tho peoplo are Uriabs, aud ave strong and
muscular, but not tall. They appear well off.

8. The lowlands of Jeypore, which are separated from the const by the elevated plateau
abovo mentioned, and further South, by the hill districts of Goldzondn or Gitddam, and Rampah,
ure divided into two parts by a range of hills running East and West (rom the main range ; which
extendd across the Saveri, nndis known by the Bustar people as the Toolsee Dungri ; its
highest peal ig 4,188 feet above the sea. These plains extend norlhwards to Lhe
Indiawati, and westwards to Bustar, comprising the districts of Kotepil, Jeypore proper, and
part of Rimgir, the average clevation being about 2000 feet above the sea ; the immediate
vicinity of the Indrawali is said to bo very fertile, but tho rest is a perfect wilderness, having
an undulating surface, covered with tall denso jungle. For several marches North and South
of Rimgir, our rond lay through tall Sil forest, through which the sun searcely penetrates.
There is a very abrupt descent of nearly 1200 feet from the plains North ol the Toolsee Dungri
1o tho Southern plains ; the latter are of vast extent, 100 miles in length, and 30 in breadth,
having « south westerly direction, and sloping from a height of moro than 800 feet (above the
sca) under the ghiits, to a heisht of about 320 feet at tho Godaveri. They comprise part of
Ramgir and the Malkagivi Districts lying between tho Savéct and Siléru, the Tsinkom and
Beji Distriets, on the West of the Siléru, and South of these, the Districts of Rakapili and
Bhadrachellum.  The river Savéri runs through the plain, forming the boundary of the Jeypore
and Buslar territories, save bolween the Toolses Ddngri hills anl the river, whers a small tract
15 under Ramgir.  The wholo country is undulating and covered with dease jungle. Near
Malkagiri it is hilly, where an off-shoot from the main range juts out into the pla.ius ; there is
also rather a high range of hills in the Rakapili district, West of the Savéri. On both banks
of the l'i\'f‘l: in the Rikapili district, and along the Godaveri, villages aro numerous, but with
1his oxception the whole low country, from Jeyporo to the Godaveri, is very thinly populated, the
villages small, far apart and of the most wretchod description. 'Tho bouses are builtof bamboo
mnm‘ng often plastered with mud, or of logs, and always thatched with grass. In tha Jeypore
and Ramgiv diswicls the people are Usiabs, iu tho Lilly country about Malkag.ri, Gounds, and
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South of that, Teluga. They ave generally miserably poor, and wear a minimum of clothing.
They are much given to drinking a liquor made from the Mhowa berry ; at more than one village
a sober man coull not Ye got to answer questions; this was at the end of March when the Mhowa
borry ripens. ‘The people have no idea of distance ; they can only say that the sun will be at
such o height on arrival at a place ; consequently it is not easy to obtain information about places
off the rvad.  Weekly markets are held at many of the principal villages, generally in a neigh-
bouring mango tope ; rice, liquor, tobacco &o. ara the staple articles of commerce. Rice, and
a kind of vetch colled ¢ Biri,” are chiefly cultivated ; they are grown in hollows between the
low ridges, often at considerable distances from the villagos, the crops being generally dependent
on the rains, very rarely on irrigntion. In the Southern part of the Malkagiri district, and
throughout Rikapili and Bhadvachellam, jowar is chiefly growa, and but little rice ; the rice
for the zoolics employed on the Godaveri works is brought from Ellore. Supplies consequently
are very searce. In most of the villages, a littlo rice, nnd biri orain, can be got, and the people
keep a few fowls, but there are no sheep, and scarcely any goats in the country; any large party
travelling through would be obliged to malie its own commissariat arrangements. Carringe is
not easily procurable, il at all—the people keep a good wmany bullocks and buffaloes, but ave
averse to their being hired, nnd do not appear to use them themselves for purposes of carringe.
No cart of any description is to be seen in tho country, indeed the roads aro quite unsuited to
therr. There are no Komtis (bunneahs) between Jeypore and Bhadrachellum. ‘The prineipal
villages in the country are, to the North of Jeypore, Kotepad and Nowrangpur, and South of it,
Ramgir, Mulkagiri, Poreh ; ou the west of the Saveri, Tsdnkom, Beji ; and near the Godaveri,
Rakapili and Bhadrachellum.
4. The principal rivers are the Saveri and Siléru, which drain the whole country.
The Savéri, called by the Uriahs *“ I{olab,” has one of its main soarces near Padawal, and alter
veceiving several feeders from Ségoru, Naudapar &c., descends into the plains at Kottah, where
it is o large stream averaging 80 vards in width nod from 3 to 4 feet in depth (in the month
of March,) Trom IKottah, it follows n northwesterly course to a place called Bakderigarli
where it i3 joined by a small nullah called the Kurlugira. Thence its course is Southwesterly,
and after beiog joined by another stream called the Supnéru, it runs through the hills into the
low country. Ata village called Timispat it is joined by a cousiderable stream called the
Rongapani, and a little lower down, at Silini, by the Garin-Gara. In March these streams
contain barely a foot of water ; their beds are from 40to 50 yards broad and generally deep.
Between Silmi and the junction with the Silera, a little below Moat, there is but one affuent
worthy of mention, viz, the Potéra, which enters o few miles above Pettah; the bed of this
stream was nearly dry in March. TFrom Tsinkom downwards the river has a cunsiderable
volume of water, avernging 100 yards in width, the depth in midstream exceeding 6 feet. Its
bed is much interrupted with large rocks, and parts aro successions of deep pools connected by
narrow rapids. Near Jirapili the river had quite an Lnglish look from the wlllow trees that
grew along its edge. A little below Moat it is joinod by the Silérdl. a river of nearly if not quite
equal size, which rises at the back of the Gilikonua hills, and flows through the Aruku valley,
and afterwards past the villages of Khurdeh, Auwaradah and Kondahkamra. Soon after its
confluence with the Siliru the Savori widens out, its breadth nveraging 200 yards, with very
Ligh bLaoks, which, at Ulumuru, are as much as 50 feet above the river. One more large nullah
joins it, namely, the Sokaléra, which rung in at Makovnur. The Saveri enters the Godavéri ab
Konirem, immediately opposite to Rudramkollah, in the Fyderabad territary. In the upper
country between Kottah and the hills, the stream is sluggish, but between Tsinkom and the
Godaveri, tho river falls nearly 450 feet. Noarly the whole of this fall occursin the first fifty
miles between Tsitakom and Pettah.  The river falls 100 feot between Tsunkom and Jirapili,
n distance of not more than 14 miles. Its bed at Rimiwram, which is very broad, (8 miles above
Jirapili) is covered with large rocks often piled up one above another. In the month of March
the river was low, but tho souud of it could be heard all along the road from Tsunkom ; during
the rains it must bs a torrent.  Below Pattah its velocity does not excced 3% miles an hour,
the full is something less than 9 inches per mile, but the bed is muech obstructed with rocks.
The temperatura of the water is very high. I ineasurod it at three places, at sanset, in mid-
stream, viz at Jirapili, 88°, Mo, 839, and at Ulamura below the junclion of the Sileru 90-5°.
5. 'The principal forest trees are the Sil, Kusm, and 84j ; the first is so woll known
that any descriptisn is unnecessary ; it grows to a largs size in the northern districts of Joypore,
bat ceases abruptly o few miles bolow the Kuttenapali Ghit, and is not subequently found in the
lIow country, The “ Kasm ' (Uriah)is a very handsome tree, the leaf is nalinated, something
liko a chestuut, and when young is of a red color ; the treo buars o nut which I believe is eaten ;
tho wood is exceedingly hard—it sbouuds chiefly in the Malkagivi Distvict. Tie Sij (Uriab,)
in Teluga Jabira, is o useful tree, and very common all over the country, attaining occasionally
a considorable size ; it bears n nut used by the natives in dyeing—the wood is good, and large
quantities are yenrly floated dowa the Saveri.  The timboer is dragged to the river's edge by
bullocks, and then collected, and made into rafts ready tor the freshes. Above Miat I saw no
timber rafts oa the river, nor nuy tracks through the jungles, so that it is very probable that the
Sil forests aro quite untouched. The teak trec may bo said to exist, and no more ; the few
specimens seen near Tatnkom and Kirti and Murwinvili wero very small and stanted, and quite
valucless. At a plnce ealled Akirn, about 14 miles North of Malkagiri, I was told that thero
were trees, but these also from the description were of no bettor quality.  The Mhowa tree is
common, espeeially in the Northarn part of Jeypore, where it appeavs to grow wild ; further
Sonth it is less common aul ig evideutly planted. Tt boars a small white berry, from which tha
natives extract an intoxicating beverage of which they are very fond ; its wood is good, buf
rarely used, tho tree Leing too valuable to be ent down.—The Palmyra is tolerably plentiful from
Mulkagiri southwards, but is not found abova tho Kuttenapali ghat., Tho mangoand tramerind
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are grown about the villages ; the former in particular is cultivatad with considerable care. The
bamboo is found chiefly on the Lill sides, and on the banks of the ravines, snd nullahs—it does
not attain to any size in tho low country. There are ol course numsrous other trees and shrubs,
for instance the “ Dhik’" is common in the jungles, the Pipal and Banian are occasionally seen ;
but the ebove ave the principal trees, which I was able to get the names of, or recognize.

6. 1 cannot pretend to doscribe the geological charactor of the country, as my kuowledgo
of the subject is very $light. ‘The wain range is generally granite, nad cither granite or gneiss.
is the rock principally met with.  Quartz rock is abundant and Isaw occasionally schistose rocks
n the elevated platenu between Galikonda and the Pettah ghat thers is a good doal of laterite.
Tho soil in the upper portion of tho Jeypore plain is rather black, but further South it is of a
reddish color, I saw no black cotion soil until near the Godaveri.

Jaues . Basevi, Captain R. E.,
1st Asst. G. T. Survey
In charge Coast Series.
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E ’ MEMORANDUM OF ROUTE. 5/

E Marches. at 8—0 PN I eight
Names of Villages. Miles District Barometer Therm above Remarks
Mountain Sea
Kasiparam, - 29-759 830 ' 251 feet
Loy walsa, ‘ 903 Tanch Pentah 27:334 785 I e, Ascend ghit—fuir road,
Galikonda, 596 25954 | 815 | 43
Aruku, 12:09 26-898 5847 3155, Descend ghiit—4 nullabs crossed.
Dirbah, G-84 Jeypore 27116 85-3 vz, Large nullah crossed twice.
Padawnh, 7-99 " { 27166 905 | 2083
amtor (smoll village), 640 " l ;:ﬁ;:—,g“ 02-3 3202 ,,

Szard, 658 " 26991 925 | 8155 ,,

Lamptarput, 8:31 " 27-210 ] 026 2914 ,,

Yetlah, 0904 " 27284 872 2832 ,, Two nullahs crossed.

{oltah, 502 ” 28:108 975 2006 ,, Descend ghiat—read bad.
Jevrone, 701 » 27-990 91-7 2019 , Cross Kolit or Savéri.
JGosclla, J 715 ” 28-170 929 1836 ,, Cruss nullah and Kolab.

Sonlepit, 9-28 | Ramgiv 28-072 925 1928 ,, Cross small nullah Karlugéra,

Ramgir, 11-00 " 28-028 816 1957 ,,

Nr. Kattenapali, 11:55 » 1 29-198 91-3 77, Descend steep ghit—bad road.

Manjigida, 1146 | Malkagiri 29-234 100-2 750 ,, Cross Rongapani and Gariagara.

Kotameta (small villoge), 941 » 29-102 97-0 842 |,

Malkayiri, 1486 » 29-336 917 669 ,, Rether bad road

Tsunkom, 1871 { Bustar Tsun- 29-257 o15 758 ,, Cross Savéri—(lord.

Pivapili (swall village), 10-49 Mnlknt;‘i);? 29-390 1001 595 ,, do. ... bont.
Doreh, 890 " 29-464 940 519 .,

Murwanpili, ] 17-04 " 29°550 980 412
. Tarowal, 1063 " 29-492 1025 499 ,, Cross Poleru—nearly dry.

Petiah, 711 " 29-602 101-1 954 ,,

Mo, 867 . | 29500 99:5 882 ,,

Ulimdaru, 1098 Rakoplli } 29-670 102 2 305 ,, Cross Siléru—boat.

Rakapili, 1174 " 29-650 | 1006 827 ,,

| Crogs Savéri-—bont and ford.

Kasoram, 10°10 " i 29652 1046 |+ 827 ,,

Nollipika, 1582 Bhadrachellum I % 1032 |+ 346 ,, * Barometer injured.

Bhadrachellwn, 865 » i 1014 263 ,, + J?y ancroid— Stn. about 40 feat alove

Bouth end of Bas-t', . P29 815 | * 811 th:';:;l.slpirit Leveling.

Note. Captain Vertue R, E., in his report on the reate from Mudngula to Jeypore gives the heights of ¢ Segarz 2300 fact ] but
’ t Jeypore 1333 ,, |

docs not state how ey aro oblained.

JAMES P. BASEVT, CAPTAIN I E..
st Asst. . T. Survey of India,
In charge Coast Seriel.]



ABSTRACT OF OBSERVATIONS TAKEN AT LT, SMITH'S IIOU3E AT JEYPORE FROM S TO 19:m MARCITINCLUSIVE.

No.

i
vations

10 | 730a .| 28039 | 747
12 (10 aw.| 29103 | 844
9 Noon 28078 | 896
o |10 po| 27092 | 030
7 | 20 r.w.| 23030 | 907
8 (30 r.m| 27990 | 917
50 r.ou. | 27943 90-6

1 |80 ea| 279% | 786

Demarks.

—

Barometer in house near door but out of draught

. Thermometer in verandah aga'nst S, wall,

JAMES P. BASEVI, CAPTAIN R. E,,

Ist dest. G, T. Sureey of India,
Zu chargo Coast Heries.



MEMORANDUM OF ROUTES,
FROM NATIVE INFORMATION.

Viliago District Miles Remarks.
T.‘.:inkom to Bustar
Sindigddi, Tsuvn.kom 12 These are all large villages ; the road is eaid
Umrigadi, ” | 12 to be difficult between Umrigidi and Sindawara,
Sindawira, Bustar i 12 where there is a steep ghat.
Maringa, » \ 14
Bustar, 5 ‘ 10 |
Tsankom to Bustar, 2nd, and better Route.
Golagtidam, Tsunkom 1
Mirtonda, »
Atknigildﬁm, ” ¥ Thefe are amall villages, about 2 miles apart.
Neénar, " l
Goril, " )
Kuanar, " 12 The road is said to be belter ihan the pre-
Kalikalara— Garhi Bustar 12 coling one. Between Kimar and Kalikalira-
Takunar, " 8 Garhi, (Katikallinh i Captain Stewart's mapj
Chitapiram, " there is a ghat.
Kuarma, "
Lbjar, " 12
Tokapili, ’
Sosanpili, "
Muringa, . 12
Bastar, \ » 10
Tsunkom to Chintaluar.

Patungadam, [ Tsunkom This road is evidenlly very circuitons, ay
Sil azadaw, I " Chintaluér cannot be more than 35 miles, as o
Tarapili, | . crow flies. Thore is one ghiat Letween Manka.
& Karamarka, : " 12 or 13| pili ond Pihrdim, oud another between Arpiram
Mankapili, f " and Gumarsaki. A man noencumbered gocs o
Pardim, ' " in (hree davs. The road is sail to be very
Totel, . Klokonda 16 Jungly. .
Kail ari, "
Arpiram, ~ Chintoluar
Gimnrtaki, \ " &or 9
Bikrampili, »
Chiuntaloar, . 10

* Kuramarka,
Khokonda,

Dantiwara,

Tsunkom to Dantiwara.

| Teunkom 120r 13
{

Khokonda 12
! qutnr 12

There is 8aid to be no ghdt on this road.

ok




Villages. District Miles Remarks.
Tsiznkom | to Divmogudam

Gongel, Tounkom 2 Tho road is said io be good throughout and
I{ﬁ'lln.llll".’llll’ ” > free [rom ghits.

Kirlapili, ” 6

Pina Beji, Beji 6

Nagalgunda, ” 5

A'ragatta, " 4

Beji, " 7

Korasgadam, ” 6

Kamlapiiram, " G

Ramarim, ' 6

Chintagiipa, Bhadrachellum 8

Diimogidam, ” 6

Ramaram to Chintalnar.

- Golaglidam, Tsunkom Road said to be tolerably good; there is n ghit,
Ekari, . between Wagarakenda, and Kotapili,
Quona Beji, ” 7
Diviar, Chintalnar
Wigarakonda, » 6
Kotapili, ’ »

Chintalnir, » 14

Pilamaruy,
Korapili,
Godetgtidam,
Criimgnlowa,

Chintaloar,

Dotrén,
Kondahkawru,
Darakonda,
Gurtern
Bhimi \':\lram.
Kilah,
Gokuiram,

Rajalunundry,

" Malkdgiri to Rapahmundry.

Beji to Chintalnar,

Beji
Chintalnar

n

Malkagiri

Giddum

»
Rampah

Godaveri

10
10

10

40

Villages all small—the largest, Kovapili, con-

taining only 8 houscs.

Rond described as very difficult.  The Sileru
is crossed at  Kondahkamru. Between that place
and Dnrakondn.there is o steep Ghat. There is
probably a  sccond Ghat to bo descended _nenr

ICotah, as that place is not more than 400 {ect

above Lho sea.
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NO s OF 1864

@fice of Superintenvent G. T. Suchep,
Dchra Doon, 1st November, 1864.

From
Licvr.-Coronzt D. G. Rosinson, R.E.,
0ffg. Superintendent G. T. Survey,
1o

Tue SecRETARY To GOVERNMENT OF INDIA,

(in Captain J. P. Bascvi’s Report on the Jeypore Territory.)

ERRATA AND CORRIGENDA

ber, 1863, I was
dia, and on 9th
alker, R.E., who

Page 4 Line 3, for “Barli,” read “Barhi” . ’ie of I\IISltln.g'tlle
4, for “Subaluy,” read *Subalir.” mat, emat1c1.ans
5 Line 8 from bettom, for “Rampali,” zead * Rampak.” 1 the great trian-

., G Paragraph 23, for “Tuipdram,” read “Iniptiram,” in two places.

.o 7 Parmeraph 26, for “Baudardé Durgam,” read ¢ Bandardé Durgam.”

7 Last sentenee of Para. 26, alter ¢ Saveri” ¢nsert “here.”

report of what he

7 Daragraph 27, for “ Kookonda,” read ¢ Korkonda.”

:ss of the regular

(Signed) J. D. BASEVI, Captain, R.E.
the organization
Bombay, which,
tain Haijg, pend-
sse of instructing
s A ity aiu e apuus v a v aoas wouay v swwd December ; and

also to carry out the Surveyor General's wishes that I would inspect Captain Mel-
ville’s Topographical parties in Central India, I left my head-quarters at Dehra
on 15th January, and proceeded vid Delhi, Ulwar and Keraoli, to the neighbour-
hood of Sepree, at-which place I had directed Captain Nasmnyth to meet me. Un-
fortunately, Captain Nasmyth did not return to India until much later than I had
anticipated, and he thus lost the opportunity of seeing the modus operandi of those
Topographical partics; but he gained a good insight into what is required by per-
sonally visiting my head-quarters in June. I returned to Dehra early in March, in
time to despatch a small party to complete the survey of Kashmir, and to explore
Trans-Himalayan Central Asia,—the latter duty to be executed by natives of the
country cgpecially trained for the purpose.

4. The progress of the field work has been satisfactory. Sickness and
paucity of officers to replace those sick, unfortunately compelled me to temporarily
suspend one of the astronomical pmtlw, and the Mangulore Series had also to be

temporarily suspended, owing to the injury done to tlu, theodolite in use when the

Palwan station tower subsided, as mentioned in para. 29 of last Report.
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Office of Superintenvent &. T. Purbep,
Delra Doon, 1st November, 1864.

From )
Licvr.-Coroner D. G. Ropinson, R.E.,
Offg. Superintendent G. T. Survey,
To
Tue SECRETARY T0 GOVERNMENT OF INDIA,
Military Department,
Fort William.
Sin,

By G. 0. G. G, No. 1,470 of 1863, dated 2nd October, 1863, 1 was
directed to officiatc as Superintendent of the G. T. Survey of India, and on 9th
November, 1863, I received charge from Lieut.-Colonel J. T. Walker, R.E., who
proceeded to Europe for fifteen months on that date, for the purpose of visiting the
principal Observatories, and consulting the leading geodesists and mathematicians
of Europe, on various matters of great importance connected with the great trian-
gulation of the peninsula of India.

2. Lieut.-Colonel Walker will, I presume, make a special report of what he
has seen and done in Europe. The duty of reporting on the progress of the regular
operations of the Department in this country devolves upon me.

3. My first care, after receiving charge, was to complete the organization
and mrange for a new party required for the survey of Northern Bombay, which,
for rcasons given hereafter, was placed under the command of Captain Haig, pend-
ing Captain Nasmyth's retwrn from furlough, and for the purpose of instructing
Captain Nasmyth, who was expected to reach India about the 15th December; and
also to carry out the Surveyor General’'s wishes that I would inspect Captain Mel-
ville’s Topographical parties in Central India, I left my head-quarters at Dehra
on 15th January, and procceded wid Delhi, Ulwar and Keraoli, to the neighbour-
hood of Sepree, at-which place I had directed Captain Nasmyth to meet me. Un-
fortunately, Captain Nasmyth did not rcturn to India until much later than I had
anticipated, and he thus lost the opportunity of seeing the modus operandi of those
Topographical parties; but he gained a good insight into what is required by per-
sonally visiting my head-quarters in June. I returned to Dehra early in Marcl, in
time to despatch a small party to complete the survey of Kashmir, and to explore
Trans-Himalayan Central Asia,—the latter duty to be executed by natives of the
country egpecially trained for the purpose.

4. The progress of the field work has been satisfactory. Sickness and
pancity of oflficers to replace those sick, unfortunately compelled me to temporarily
suspend one of the astronomical parties, and the Mangalore Scries had also to be
temporarily suspended, owing to the injmry done to the theodolite in use when the
Pulwan station tower subsided, as mentioned in para. 29 of last Report.
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5. The suspension of this Series, however, has not been productive of in-
convenience, as will appear hereafter.

6. The Serics now progressing south have done better than could be ex-
peeted.  The malaria of the deadly jungles they have to pass through is so notorious
that we have every reason to be thankful they have hitherto escaped without serious
casnalties. Every precaution has been taken to prevent our over-zealous surveyors

entering them during the sickly periods of the year, and to enable them to combat
the fever when attacked by it.

7. The important survey of Kashmiv has been brought to a satisfactory
conclusion during the past year. This survey embraces in an area of 70,000 square
miles (or considerably more than that of England) every variety of climate, scenery,
and physical formation. The Nanga Parbat, or Dayormur, the peaks marked
K and A*, and several others, are very nearly the highest mountains in the world,
exceeding in altitude 25,000 fect. Wherever our surveyors have been able to ob-
tain access, they have struggled against every difficulty, and mapped the country.
There is not a valley in those wild regions of perpetual snow, within the territories
of Jamoo or Kashmir, that they have not visited ; so that, however much we may
regret that the Chinese officials prevent the extension of this survey still further
into the Zerra incognita of Central Asia, both Cuptain Montgomerie (who from its
commencement has superintended the operations) and his energetic enterprising

assistants may well be proud of what they have accomplished so well and satis-
factorily.

8. During the past season the position of many peaks of prominent moun-
tain chains in Affghanistan, Chitral, and other states far beyond European accessi-
bility, have been laid down, and some valuable reconnoissances of Clinese territory
have been effected, in addition to the regular topographical delineation of the terri-
tories of Kashmir, in the neighbourhood of the Pangong Lake—all that remained
to complete the survey.

9. The party is now employed in drawing up the final report of the work,
and will shortly commence on British Gurhwal and Kemaon, and thus gradually
extend the survey of the Himalayas as far to the east as practicable, 7.e., to the
frontier of Nepaul ; for, unfortunately, the Nepaulese are as jealous of their tervi-
! tories as the Chinese, and will oppose its extension into, or through, their territories.

10. Captain Montgomerie reports as below on the field season of 1863 ;*
his report for 1864 has not yet been rendered.

# “During {he ficld senson of 1863 the Kashmir Series Porty completed the triangulations of Khagan, Astor and
Zaskar. By the Khogan trinngulution n uumber of peaks have been fixed in Yaghistan and Swat, between Swat and Chiiral,
and olso in the ranges beyond Gilgit,  The position of Chilas has boen determined by fixing a peuk close to, and nhorve, it.
By the Astor triangulation the fort of Bunjee has been fixed, and also o number of peaks in the Harnmosh range, and in
tho ranges bevond ITunza nnd Nugair. The triangulation of Zaskar hns been joined on to that of Rukshu,
made by the triangulation was good, and in cach dircction the work remaining undone was finished.

“The trisngulation of the Kaehmir Series has, by addition of the above, been brought to a conclusion. The

points cover the whole of the Jummoo territories, Kashmir, Khagan, Ladnk and Little Tibet, besides portions of Chinese
Tartary, Hunza, Nuggair, Gilgit, Dheer, Swat, &c., in which many peaks, and a few stations, have been fixed.
* Great progress was ulso made with the Topographical work, 7,530 square miles having been sketched during the
season. Unfortunately, Captain Melville and Mr, Ryall both lost their health, and were unable to contribule their usunl
quota of work. IIad they been well, there is no doubt but that the whole of the topographical materials for the maps of
the Jummoo Maharajali's territories would have been completed 5 for, even with the dinnnished strength availdble, only
about 4,000 square miles have been left unlinished, all in the north-cast corner of Ladok.  With this exception, the whole of
the mnaterials for the maps are now available. The pround sketehed during the season embraces (he whole of the Pungkong
Lake districts, including the castern portion of it in Chinese Tartary, which had not been previously explored.  The mnin
lake ends in a triangular sheet of water.  The course of the River Indus, with the hills on either eide of it, lms been
aketched up to, and slightly beyond, the Chinese boundary.

The progress

“The Tartars unfortunately presented all further progress up the river, and the mountaing near the houndnry
being all about the sanie height, no satisfactory reconnvissance conld be made of the watershed fron points in the Muha-
rajali's territories.

“ The ground sketched during the season was sery elevated, and hardly in any case below 11,000 feet. It was, with
the exception of a few Tartar encampments, and two or three very swall villages, totully devoid of inhubitants ; fuel (in the

KASHWIR SERIES.
Ex. Qfficer in Charge.
Capt. T. G. MoNTGoMENIE,
Royal Fugincers,
Astronomieal Assistunt,

TRIGONOMETRICAL.
Military.

Lieut. T. T. CantER, R.E,,
2nd Assistant.

Civil.

W. G. BevERLEY, Esq,,
Civil 2nd Assistant.
Mr. L. II. CrARKE,

Senior Sub-Asgistant.
Mr. C. J. NEUVILLE,
Senior Sub-Assislant.

TOPOGRATHICAL.
MMilitery.

Cpt. H. H. Gopwix ATSTEY,

Topographicnl Assistant,
G.T.8.

Capt. A. B. MELVILLE,
Topographicnl Assistant,
G.T.8.

Licut. A. PuLLAN,
Topogrunhi- ' Assistunt,

Civil.

E. C. BrarLz, Esq.,
Civil 2nd Assistant.
Mr. W. Topop,
Senior Sub- Assistant.
Mr. J. Low,
1st Closs Sub- Assistant.
Mr. C. Woob,
1st Class Sub-Assistant.
Mr. C. BRAITITWAITE,
2nd Cluss Sub-Assistant.
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11. Captain Montgomerie reports very favorably of Lieutcnant Carter and
the assistants and sub-assistants attached to his party.*

shape of dung, and a few roots and twigs) was got with great difliculty, nnd provisions liad to be carried fcom Leh to points
distant from twelve to twenly marches,  Sweet water could not always be got, most of the Inkes lnnd some of !IIL‘ streams
being salt, or, at lenst, brackish. The commissarint arrangements were, in fact, almoat more diffienlt to pr?wlm- for than
anything else, though the physical diflicultics were in themselves very (rying.  Captain Montgomerie thinks that the exertions
of ‘the nssistanls and sub-nssistants employed, under his orders, on these arduous operntions are deserving of the |l|"_rh('5t
praise. He trusts that their energy and zeal, exerted eo successfully under such grent diflicultics, will meet with approval.

“Since the end of the field scnson, Captains Austen and Melville, and Mr. Beverley, l’ff : heen transfurred to other
Survey parlics, and Captain Montgomerie eannot close (he Inst Annual Report of the Kashmir Series in which their names
are likely Lo appenr without recording how well and zealonsly he thinks they have luh_nrl‘d in t_hl-n‘ respective branches, m!d
how mueh he thinks the Survey owes to their exertions.  They huve been employed in purveying (he most. olm—:m.wl and, n
every respeet, the most difficuit mountains in the world. Trained in such n rongl! school, he feels sure that ?hclr_ work in
any other quarler will give satisfaction wherever (hey may be employed.  They will absaya carry witl: them Captain Mont-
gomeric’s best wishes for their success.”

& « Licutenant Carter was employed during the whole of the field season on the triangulntion of Khagan. Though
the wenther was very wnfavorsble [or obsersing from high peaks, owing to frequent fulls of snow, and constnully cloudy
weather, Licutenant Carter was able to make good progress. Besides (he exposure due to the bad weather, he had (o contend
against the hostile feelings of the tribes to the north, who were from the first in a state of excitement ahout Mulkah-Sittana.
By hard work and tact both the physical and political difficultics were overcome, and the lriungu]nhm_\ ol }\hn\g::l] way brought
to n successful termination on two peaks north-cast of the Loloosur Lake, and just to the south ol Chilas. ~ The work was
only just finished when the Civil authorities sent notice to say that the hill trites could no longer be trusted, and great eredit
is due to Licutenant Carter for compleling the work so carly, without any of the party coming into uctual collision with the
northern tribes.

“Mr. Beverley assisted in the eommutations, projecting the charts, &e., during the recess, and showed his nsunl
aptness in disposing of 'work well and quickly. During the ficld acason lie extended the 1riungu|nt_inn in Astor, _f.ixr_d the
fort of Boongee, on the Indus, and completed the triangulation in thal direclion ; progress very sutislictory.  Wishing to
wee how work was carried on in the plains, Mr. Beverley volunteered for continued employment in the field, and was posted
to the Caleutta Longitudinal Series.

“ Mr. Clarke took up the Zasknr triangulation just to the south-cast of its capital Padam. e effected a junction
with the Rukshn trinngulation near the Baralacha Poss, by means of several very high stations, some over 19,000 fect uhove
the sen.  Subsequently he examined some of the ground near the Parnng-ln, and made o topegraphical sketel of the valley
on the north-east of the Tagling-la, which pass he visited. Altogether Mr. Clarke did a very satisfactory scason’s work.

“ M. Neuville assisted Captnin Monlgomeric with the computations, observatory work, and ecurrent dutics of the
Series.  The way in which he disposed of the large amount of miscellacous work necessarily arising in so lurge a party,
when its detachments work so very far apart, was much to Mr. Neuville's eredit.

“TIn the Topographical branch, Captain Godwin Austen nssisted in the computations during the recess.  In the
field season he took up the sketehing of the very elevated nnd rugged tract of country that lies along the north of the Pang-
kong Lnke district ; though much hindered by cloudy weather, he completed the sketeh of that very difficult picce of country
up and heyond the boundaries of the Maharajah's territorics on the enst; he sketched the most ¢asterly portion of what is
usually enlled the Pangkong Lake, and found it to be of quite n different shape from that given in all maps that have been
published of that part of the world. Tho total aren sketched by Captain A. amounted to 3,300 squarc miles,—a highly
satisfuctory ont-twrm, and, considering the difficulty of the country, both from its great clevation and burrenness, very much
to Cuptain A.'s eredit.

“ Coptain Melrille nssisted in the computations during the recess, and continued his practice of photogrnphing
maps. e suceeeded in taking ndmirable negatives of the maps of Jummoo territorics and Little Tibet, reproducing them
on the seale of the originals. During the field scason, Captain Melrille marched into Ladak, with a view to taking up the
sketching of country south-cast of the Karnkoram Pass. He wng, mmfortunately, fivst of all affected by the great heat of
Ladak, having to march in the lowest velleys, whero the licat of the sun rises to abore 140° of Fahrenheit ; the great and
sudden change from that great heat to the estreme cold on the puss between Ladak and the Pangkong Lake, where there
was henvy snow, completely prostrated him, and he only got back to Leh with great dificulty.  The great clevution (nenrly
1,900 feel) nflecting him injuriously in his then weakened state. Recovering his health slowly, Captain M. was unable to
take the fickl ngain before the passcs were closed, ond he wos consequently obliged to return to Kashmir.

*“ Lieutenant Pullan joined the Kashmir Serics at the end of the recess, nnd took the field with Captain Mont-
gomerie. e lenrnt the use of the plance table, and went with Captain Austen into Ladak, and worked under his orders,
He sketehied n picee of very clevated ground fo east and north-east of the Pangkong lake; in nll, completing 1,100 square
miles,—n well shnded sketch, and, considering that it was his first senson, o creditable result, ns the ground was not well
adapted to n beginner.

“Mr. Ryall accompnnied Captain Melrille, and was able to give him medical advice, othicrwise Captain M. would
have found it very difficult to get out of the conntry. When Captain M.s henlth was partinlly restored, Mr. Ryall passed
on, and took up his work to the north of the Chiangehenmo, but his health unfortunately suffered in much the snme way as
Captain Melvillo’s, owing to the very great clevation at which he was working, and he was finally forced to retire, though,
before doing o, he was able to complete the sketch of 1,040 square miles, and tho reconnaissance of 900 square wmiles more
of that very difficult and desolate tract of country, whieh, under the circumstances, was very creditablo to Mr. Ryall.

“Mr. Todd nssisted in tho computntions during the recess, During the ficld scason ho was employed in sketching
the Upper Indua Valley.  IIe completed (he materinls for tho map of nll the extreme south-enst portion of the Maharajuli’s
territorics, up to the Chinese {ronticr, and sketehed the course of the Indus in detail, ns fur ns the Tartars would allow him.
Though hindered by bad wenther, and working at such o very high altitude,—no point of the river being under 13,000 feet
abore tho sen,—Myr. Todd was able to complete tho sketch of the whole of Ihe counlry remaining unfinished on tliat side ;

n mlt_::;l of 1,430 square miles, with 650 mules of reconnoissance, o vory sutisfuctory scuson’s work, and much to Mr. Todd's
crodit,

 *“Mr. Low was at first directed to take up {he sketching of somo ground towards Astor, but Cnptain Mclville having
ﬁlll'r‘n ill, it wns neccesary to despnich My, Low to relieve him. o arrived in time to lielp Captain M. and Mr. Ryall, but,
owing to bad weather, was too lnte to do more than to nssist the latler Luck to Leh.  Captain Montgomeric has no doubt but
that, if Mr. Low had hind the opportunity, he would have turned out n good seazon’s work. .

“* Mr. Wond was nt firet dirceted to necompany Mr. Todd, but his liealth was not good, nnd the medical officer re-
commcnﬂ_(‘(] that he should not be employed in very high ground ; he wus, consequently, first of all trained to nse his plane
table efficiently, ind made good progress.  When Caplain Monlgomerie lelt Kashmir, Mr. Wood was employed there in
order to see that the dawk and numerous wants of the party were nitended to ns quickly as possible, and this necessary duty
he performed well, and brought up a number of compulations. ' )

‘“ Mr. Braithwaite accompanied Br. Todd, and made o sketeh of & portion of the eouniry south of the Pangkong

Lake.  To compleied 660 square miles, the amount nseigned to him, and, considering the difficulty of the ground, his pro-
press was satisfuctory.” N
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12. Colonel J. T. Walker, in his Report for 1862-63, has already informed
the Government of the accident which occurred to the two-feet theodolite in use
with the Mangalore Series towards the conclusion of the field season.

18. This accident was of so serious a nature that the instrument has had to
be sent to England for repair, and the Series has been suspended during the past

season. The instrument is now on its way out, and the Series will be resumed im-
mediately.

14. This suspension, however, though prejudicial to the progress of the
Mangalore Series, far from being a loss, has proved most opportune ; for Captain
Haig and his party being thus set free, became available to organize and train the
the new party sanctioned for the topographical survey of Northern Bombay, now
under Captain D. Nasmyth, of the Royal (Bombay) Engineers, an able and expe-
rienced officer, who took charge of it on his return from furlough in March last.

15. Captain Nasmyth, whilst on furlough in Europe, devoted much time
and attention to the study of the modern improvements and inventions in use at the
Lnglish Ordnance Survey Office at Southampton.  We may, therefore, fairly expect
to reap considerable advantage from the introduction of much that he saw in Eng-
land into the Indian Survey, and from his reappointment to this Department.

16. At the request of the Bombay Government, and for other weighty pro-
fessional reasons, Katiawar is the province selected to commence on.  Being a pen-
insula, a very large proportion of its area had been previously triangulated, so that
to procure ample data for his detail surveyors, little was required beyond breaking
down this triangulation ; but, though this labor was light, Captain Haig had a heavy
task in training the many raw hands entertained for the new party, none of whom
had any knowledge of the subject whatever.

17. This being the first season of a new party in a new country, a limited
out-turn of work was to be expected. Captain Haig had quite fulfilled my expecta-
tions, and would have done still better, but for the obstruction offered by the people
of the country.®

18. Captain Haig reports as below} of the work performed by Messrs.
M'Gill and Anding, the assistants of the old party.

19. After finishing the observations at Bhownuggur, Captain Haig sailed
with his party for Poonah, which he reached on the 17th of May, but they did not
reach their recess quarters without encountering further trouble and peril from
shipwreck.p It is evident that, but for Captain Haig’s energy, decision and pluck,
the whole of the Government instruments, property, and many valuable lives would
have been lost.

# 4 The building partice met with all sorts of cbatruction from the heads (grassiag, or land owners) of the different

villages.  In almost every case where Jabor or malerisl was required, even of the most simple description, such ns old cotton
etnlks for signul fires, there was difliculty and delay in procuring it. Mr. M'Gill also complained of the pelty annoyanco
and hindrance to his progress that be met with from the grossins, otherwise he might have completed another untriangulated
spoce, which I bad intended him to do.”
. 4+ «Mr. M'Gill commenced by breaking up the large triangles of (he quadrilaterals Blmwnugger Ifn]ifnn.n, and
Palitann Itrin, into a network, and then covering the epace between the Series on 71° 30’ and 72°.  While his slations on
this epace werg being built, he scleched the stations on the next space belween Scrics 71° 30" ond 71°  Ie then returned,
and took up the final observations between 71° 30° and 72° and while on this e also (()?k some simultancous verfical obser-
vations with me on rays Annjsli Nall Baoli Anniali, Siani-Sinni, Rallo! and Siuni Jumri. - After completing the final obser-
vations of this epace, he returned to that between 71° and 71° 30', ond completed the final obscrvations there.

« Mr. Anding, after completing the final obgervationa of the spaco between 71° and 71° 30" gouth of the Longitu-
(inal Series, took up the triangles of the spnee between 70° and 70° 30 north of the Longitudinal Scries, the fiual obscrva.
tions of which he completed before cloring for the seagon.”

1 * When I wos at Barbir, on the 28th April, an earthquoke occurred, the ghock of which Insted nbout fifteen or
twenty seconds ; on exomining the centering of the instroment, 1 found it had been displaced about nn eighth of an inch.
Mr. M'dill 1ells me that at Wodwan (o lnrge town) severnl houses were thrown down, and the walls of the travellers bunga-
low at Burwalls was crucked in eeversl places. I understand the shock was felt all over Guzerat.

BOMBAY SURVEYS.

DOMBAY PARTY.
Erecutive Qfficer.

Capt. C. I'. Hata, R.E,,
. st Assistant.

Assistant.
J. M‘G1Ly, Tsq.,
Ciril 2nd Assistant.

Sub-Assistants.

Mpr. G. A. Axpive,
2nd Cluss Sub-Assistant,

Mr. J. E. Dononok,
3rd Class ditlo.
Mr. A. D. CirnisTIE,
3rd Clnss ditto.

NORTHERN DOMBAY.
Capt. D. J. Nasuvrn, R.E,

Assistanis.
None.

Sub-Assistants.
Mr. A. DESorza,
Scnior Sub-Assistant. .
Mr. N. GwINNE,
8rd Class ditto.
Mr. W. \Warrg,
3rd Class ditlo.
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20. Captain Haig, in his report, with great modesty makes no mention of
the great severity of the storm, nor of the difficulty he had in keeping the men
together, and at work at the pumps, or how much was due to the personal exertions
of himself and subordinates.

-

21. T hope Government may see fit to allow compensation for loss of their
camp equipage, much of which had to be thrown overboard.

29. The Calcutta East Longitudinal Series, for recasons given below by
Lieut. H. R. Thuillier, R.E., in charge, could not take the field carlier than the 20th
of November, and even at that late period the swampy naturc of the country greatly
impeded the progress of the work. It was originally intended that this very im-
portant Series should be double throughout; but, near Calcutta, cocoa-nut groves,
valuable trees, buildings, and villages are go numerous, that the amount of compen-
sation that would have had to be paid for clearing the rays between stations ren-
dered it impossible, without enormous expense, to have more than a single chain of
triangles.

93. TFrom the 26th November to the 4th of March the whole party was:
engaged on the preliminary operations of clearing rays, selecting stations, and
building towers.  On the 5th of March Lieutenant Thuillier commenced his final
observations, which he completed on the 15th of May.* The amount of work exe-
cuted is shewn in table in Appendix. '

24. No sccondary work was effected, owing to the paucity of establishment
attaclied to the East Longitudinal Series party, and to the jungle and orchards of
high trees which surrounded all the villages.

25. Hitherto, the country traversed has been denscly populated, and com-
paratively dry, but next season the Series will have to cross to the cast of Mudhoo-
Mutti River, where, though comparatively freed from the obstruction of trees, vil-
lages, &c., their progress will be retarded by the network of tidal nullahs, large
rivers, and immense swamps, and where the ordinary kinds of carriage being
uscless, they will have to resort to boats to move themselves and baggage from
station to station.}

“ On comploting observations at Bhownuggur, T lelt that port with Messers. Donohoe and Christic, nnd five of
the nolive establishment, by steamer for Surnt, en rowfe to Bombay and Poonnh; but, before reaching Surat, we experienced
considerable danger from the steamer leaking, so much so that, ot the most eritical time, the master (who wus only o Parsee)
wanted me and My, Christic to cscape steelthily with him, and five or six others, in the boat ; and on my relusing, and
taking sleps to prevent snybody from loosing the boat, he gave himsell up in tears to despair, telling me that I was eaptain,
and whatever T ordered should be done. A porlion of our kit was thrown overboard, nnd also a few nrticles of Government
property, viz.,—two sets of llashing apparatus, mace up in the Department by Captain Nosmyth, at Bhocj, u few years ago,
and some masons’, and other, tools, The stenmer ultimately stranded at the mouth of the Taptee, from whence oll pas-
sengers camo by land (o Surat, and (hree days afterwards the stemmer was brought up the river.

_“ Mr. Donohoo, who had general charge of the office, died on board the steumer on the 4th May, and the native
duftry died on the shore, when the stenmer stranded.  ‘Ihis, and the civeumstances abovo reluted, occasioned some confusion
in the office, and delay in sending in the dillerent monthily statements for April.”

* ““The state of the couniry in which our operalions commenced not permilting of any field work beforo the ond
of November, owing to the wmhenlthiness of the Jow swampy Innds after the breaking up of the rnins, the party did not
leave recess quarters till the 20th of that month, marching, vid Dum Dum and Barusot, on the 25th November.

t “Mr. W. G. Beverley was employed during the enrlier part of the senson,—viz., December and Junuary,—in
elearing trinl rays ; during Februnry and Mareh hie way occupied in elenring pome of the final rays.  When these were com-
pleted, about the end of March, he contitued the Approximate Series, and on closing work on 15th May, had sclected eight
stations, extending over n length of forty miles, and clenred about 130 miles ol trinl rays botween them. One station on
ench ik remming (o be fixed on the left bunk of the Megna.  Thia portion of the country is much worse than (he part
neross which observations had been (aken, consisling of very extensive jheels, intevsected by 8 network of tivers und khalls.
These grent swmnps in- Burreedpoor and Backergunge coveér n very large portion of (he districts which during nearly balf
the yenr, are completely wndor water,—the only really dry land Leing on the banks of the rivers and strenms,  The village
witea are raised on mounds, the entire communication being boated.  During the months of April and May, the {ime when
Mr, Beverley was employed there, the jheels had in some measure dried, rendering the difficully of moving about still greater,
(hol'(!_nnl being sullicient waler even for small lonts, und too wet lo go by any other means.  The dilliculty, thereforo, of
enrrying raxs ol nine to cleven miles in length acvoss such a country can be rendily imagined.  Some of tho ruys Mr. Beverley

hadd o nivndon, on necomnt of the swamps being impassable, nnd the impossibility of pitching the log-staves. Mr, Bevorley's
progress, under these vircumatances, was very creditable,
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26. The Madras Coast Series Party, on the completion of the Base Line
computations (5th November), mavched from their recess quarters at Vizagapatam,
and re-commenced operations near Guntoor on 1st December.  Consequent on Cap-
tain Busevi, R.E., lst Assistant, being absent on furlough, the command of the
party devolved oun Captain B. R. Braulill, who had been attached to it for some
months previous.

27. Captain Branfill has extended the principal triangulation 138 miles,
from north to south, and brought it down to lat. 14° 2(y. He also visited Mudras,
and made arrangements for connecting the Madras Obscrvatory, the origin of the
Indian longitudes, with the great triangulation.
effected next year.

=2
7

This important connection will be

28. In addition to the principal, a considerable quantity of secondary trian-
gulation was executed, for the purpose of fixing the geographical position of Masuli-
patam, the lighthouses, and other important points upon the coast.

29. Captain Branfill reports favorably of his assistants and sub-assistants—
Messrs. Clarkson, F. Ryall, Mitchell and O'Neill.*

MADRAS COAST SERIEY.

Executive Qfficer,
Copt. B. R. Buaxerr,
2nd Assistunt,
Senior Grade.

Assistant,

R. Cranksoy, Teq.,
Civil .

Sub-Assistants,
Mr. T. Ryarr,
2nd (lass,

Mr. J, W. Mircner,
3rd Cluss.

Mr. J. R. L. O'NuLt,
3rd Class.

30. The Eastern Frontier Party, under the command Mr. C. Lane, Chief eastean rrontier eanty.

Civil Assistant, took the field on the 17th November, 1863, arrived at Comillah on
the 23rd, and Agartolla on the 29th, and after making the necessary arrangements
for mark-stones, supplies, &c., started on the 10th December for the G. T. Survey
station Bajatua. They returned into quarters at Chittagong on the 25th May, 1864.

31. The work completed during the season is shewn in table in Appendix.

*“Mr. G. W. Atkinson was employed from the ime of his joining my party (in the beginning of March) till the
end of the ficld senson ne ohservatory recorder, ond in current office work. "The duplicate angle books were brought up
uniformly by him in the ficld, and he gave entire satisfuclion.

“Mr. G. A, ITarris was employed during the whole senson in erecting towers, in which he showed his usual energy
and good management.

“Me. J.T. Mendes was appointed {o the G. T. Survey, and joined his party on the 3rd December last. T kept
him with me for n ghort. time, until some stations had been selected in advance of those Mr. Harris was engnged on, nnd on
Btl Januory hie was deputed to urdertake the building of zeven towers. I have before mentioned the delay I experienced
by these towers nol being ready, as they should have been, when required for the observations.  Mr. Mendes had been pre-
viously employed in the Department Public Works, in the Jessore distriet, in superintending buildings, snd it was thought
that his experience wonld have been useful for building our towers, but he did not show the experienee expected from him,
and had his arrangements been better, I think the works would have progressed far quicker; but, T believe he did his hest,
and had maeny dilliculties (o encounter, and I have every reason to hope that, from the experience hie has gained this year,
he will be more successful in the ensuing scoson.”

@ «“Mr. R. Clarkson sclected and observed the six triangles, a8 the origin of the Masulipatam and TPoint Diry
Minor Seriey, starting {rom the sides Bézividn, Anantawdram-Gorantlur, having to (race nand clear most of the rnys, and
build platforms mt the atations.  This work oceupied him nearly three months; he then superintended the erection of the
plattorm at Puripdd 8.; aller which he procecded with the Approximate Series in advanee, and wns occupied for five months
in carrying forward the work (o the viemily of Madrns. e haa selected seventeen slations,—forming n double polygon, n
heptagon, nnd part of a gingle polygon,—extending the Series 118 miles.  Mr. Clarkson has done a hard senson’s work, and
I hove abwaya found him “diligent and poinstsking, and 1 trust he will reccive your favorable consideration in submitting his
case to Government, for the award of a liberal pension.

“ Mr. F. Ryall performed the dutiee of recorder and observatory nssistant for one month quite lo Ty satisfuction,
after which he hna been for six months engaged on the minor series in the delta of the Kistnn, a very diffieult country indeed,
boing overgrown with jungle, and interseeted by watercourses and swamps, in o deep alluvial soil.  1le has selected tho
whole of the stations forming 25 triungles, extending 45 miles, clearing 260 miles of rnys, and connecting with Masulipatam
and Point Divy Lighthouse.  Whilsl tuking final observations at his tenth atation the ruing act in, and obliged him to return
into quarters.

“Mr. J.W. Mitchell, afler asisting Mr. Clarkson for o month, acted very cficiently ag recorder and observatory
assisiani, till relieved by Mr. O'Neill's return frém leave. e only reached the origin of the sccondary gevies, the exeention
of which I entrusted (o himn in April. - During the four months he has been engnged independently he has selecled 15
stations, or 17 (risngles, extending over 49 miles, built 1 platform (18 feet), and cleared 133 miles of rny.  Mr. Mitehell
has now completed three years in the grade of 3red Class Bub-Assistant. 103 training nt the head-quarters compuling oflice,
though it delnyed his initiation into the practice of our field dulics, has rendered him a good computer. T am glad to report
that Mr. Mitchell’s conduct has been uniformly goud, and T beg 1o recommend hini to your favorable consideration for pro-
wotion.

“ Mr. O’'Neill only rejoined from eick leave about the middle of the ficld season, and after taking part in the build-
ing of Darrutippa station platform, performed cfliciently the duties of recorder sud ollice mesistant till the close of the
scoson.”

Ezxecutive Officer.
C. Laxr, Esq.,
Chiel Civil Assistant.

Assistants,
W. C. Rossexnone, Es,,
Civil Assistant.
II. Beveniry, Fsq.,
Civil 2nd Assistnnt.

Sub-Assistant.
Mr. W. (. Pricg,
3rd Cluss.
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Mr. E.T. KEELAX,
1st Class.
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3rd Class.

M-=. J. TnoTTER,
3rd Class.
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32. The physical difficultics this party have to surmount continue very
great. The appended extract from Mr. Rossenrode’s report gives some idea of what
they are in such a country, though he says nothing of the sickness, heat, and other
trials the surveyors are exposed to, nor of the difficulty of maintaining amicable
relations with the scmi-barbarous tribes of the district. These relations have
throughont been conducted with unusual tact, and reflect great eredit on Messrs.
Lane and Rossenrode.

33. The copious extracts from Mr. C. Lane’s report which I have appended
contain much valuable information concerning the natural products of the country ;
and there is one curious circumstance mentioned by him to which 1 would call espe-
cial attention, viz.,—that those who sleep in unhealthy tracts, under forest trees,
invariably get jungle fever, while those who are encamped in bamboo jungle escape.

34. The field triangulation has now passed the latitude of Comillah, will
pass Chittagong next ficld season, and then turn south, parallel to the Arracan coast.

35. Mr. Lane reports on lis assistants as below.®

36. This Series was commenced last season by the party which, under Mr.
Ist Assistant H. Keelan, completed the Rahoon Series in 1863, and thus became
available for the purpose.

37. They marched from head-quarters on 14th October, reached Benares
17th November, and commenced work on 1st December, 1863, at Gora hill station,
(in the Sirgoojah district),—the ovigin of the Meridional Series,—which connects the
Calcutta West Longitudinal Series with the North-East Himalayan Series, on me-
ridian 83° 30" Last longitude.

38.  The upper mark-stone had, as usual, been destroyed, but the lower one,
engraved on the rock 7n situ, had not been tampered with.

39. Mr. Keelan's instructions are, first to revise a portion of the West
Longitudinal Series, which, having been executed upwards of thirty years ago, with
a very defective instrument, and in the days when accurate geodesy was compara-
tively little understood, is ntterly unfit to remain the basis of the many Meridional
Series which emanate from it.  He is then to work south, on the meridian of 84° east
longitude, until he runs into the Coast Series, ncar Madras. This obliges him to
pass through Sirgoojah, Sumbhulpore, and other wild tracts, covered with almost
Impenetrable forests, and in which roads, habitations, and other signs of man, are
few and far between.

40.  As was to be expected from the nature of the country, the means of com-
munication were found to be bad and very limited, the population scanty, provisions
scarce, and fever at the commencement and at the end of the cold season very pre-
valent; twice the camp suffered scverely from its attacks.  On the first occasion—
19th and 20th Deccn_lber—the Enropeans suffered little, but every native, without

* v Civil Avsistant. W, C. Rossenrode (‘nrriv‘(l on the Approximate Series throughout the season, and assisted

in fixing the position of Comillah,  The aclection of somo of the principnl stations wus, us alrendy observed, most difficult,
which he ol over in his usunl masterly stvle

_ “Mr Civil 2nd Assistant 11 Beverley wos employed at the beginning of the season in repairing wooden platforms,
clearing obstructions in vays, mnd making rays” ITe nssisteil in the observatory and current duties at Dawa hill station, where
r-!r(-un.pn_lnr star ohservations were taken for azimuth.  After this My, Doeverley was engoged in making roads between prin-
cipnl stations, and townrds the eud of the season in Inying down some s('c_omlm-. points.

“Mr. 3rd Class Sub-Assistant W, €. Price joined, ns alrendy observed, at Agartalla, and has been in training

trovghoul the senson in (he dutics of observatory assistand und in curvent office work, in which he hes evinced much zesl
and ussiduily, and is likely, in time, lo turn out a uscful member of the Department.”
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exception, was prostrated. On the second, the Europeans suffered most, and had
not Mr. Keelan closed work, and left the country at once, it is probable that we
should have to mourn heavier casualties. As it is, two of his sub-assistants are too

much shaken to enter these tracts again this season, and have, consequently, been
transferred to other parties.

42. Tlis party will be employed during the ensuing field season in com-
pleting the revision of the Longitudinal, and pushing forward the Meridional Series.
The difficulties at present are very great, but so soon as they reach the high level
of Chota Nagpore, they will progress better. Mr. Keelan is not only a skilful ob-
server, but he is prudent and careful, and having had thirty-two years experience of
camp life, will, T feel assured, carry out this difficult operation as successfully as
he has all other work hitherto entrusted to him.  Mr. Keelan reports very favorably
of his sub-assistants—Messrs. Keelan, Peychers and Trotter,—who, notwithstand-
ing the depressing nature of the difficulties they had to coutend with, have been
most zealous in the performance of their duties.*

43. This, also, is a new Series, and is under charge of Mr. Civil Assistant
George Shelverton, who, on the completion of the Gurhagurh Serics, was directed,
with his party, to revise, for reasons ‘ﬂlmd_y stated, the Calcutta East Longitudinal
Series from Seronj to Amua H. 8.,—the origin of the Amua Meridional Scues,—
and thence to carry a Scries south, on the mcudmn of 82° East.

44. Mr. Shelverton took the field carly in October, and reached Scronj base
on 16th December. Arrangements were at once made for strengthening the old
Longitudinal Series by the addition of two new stations, thus transforming that
portion of it into a chain of four simple polygons, and making it as good as can be
desired. These preliminary operations afforded oceupation to the above party until

the 30th January, 1864, when the final observations were commenced, and concluded
on the 10th May.

45. Mr. Shelverton has cxecuted this portion of his work with his usual
abllity and cnergy, and has given great satisfaction.

46. Mr. Shelverton reports favorably of Mr. Senior Sub-Assistant Hickie,
on whom devolved the building of platforms, cutting of rays, making of roads, and
seleéion of some of the stations, and of Mr. Civil Assistant A. W. Donnelly, who

® “On the completion of the selection of the {wo polygons of Merchori and Siwari, the main paviy left Tairai
1. &, and murched for 1Taori H. 8. in Rewaly, 1o begin the final obscrvations.  On arvival at Merehari, several of the men
of llu' establishinent, with the native doctor, were suddenly taken ill with fever, and deving the l“nll(n\mg two days, the 191h
and 20th December, nll in enmp were prostrated, lmlu(llnr_' mysell. The work was thes, unfortunately, bmu;,hl to a stond-
~ill. My firsl care wns o get the uative doctor well, and (o lenve the locality for an open and henlthicr tract. T was ghd to
find that, afler o few days illness, the doctor wna able, nlithongh very wenk |||nmll' to administer medicinea to (he estublish-
menl. s soun s il was possible 1o do so, T left the ne |;_|||ml|rhoml of Merchari, and procecded by short marclies to the
Rewnh border, and arrived nt the foot of the hill station of Haori on the morning of 1he 25th Decembier, where T established
nn hospitul, I\I\(l reportel The sicknesa of the estublishment in my letter, dated the 26th December, 1863, Fhere were three
ensualtics, and, sulsequently, four or five desertions, 1 would tnke the present opporiunity to add that (he skil and perseves
ranee of 1he native doctor thronghout was most praiseworthy.  Early in Jununry (he men of the establishiment began to re-
cover from the fever, nud on the 11th the main pnrl» nsumn ol upcrn(lum nnd commenced lho prunnnl ungles nf the rul-
sion at the hill station of Inori, or Aouri. *

Tt is in the jungles in which the (hree Inst gations of the Gnourdhusa polygon are situaled that the Approximate
Nerica parly waos o second time allncked with jm»glo fever. When the vative decter joined them, he deservibes having found
Loth Messrs. Keelan and Troffer in a vers precavions sute. They were both Iying outside on straw, under (he shade of
trees.  Their tents were not pitehed, and they were witheut food, na nil in camp, botly publie and preivate servants, with one
or two exeeptions, were prostrle A The native doctor’s timely aevival, no doubt, saved the lives of (hese 1wo nssistenls, who
were found in n most helpless condition ; in fuct, the fever Js Didd sueh hold of (heir congtitutions, that both of them nre at
the presenl time more or less sick, and still under medical treatment,

“T beg to bring lo your favorable notier the services of Messvs. Keelnn, Peschers and Trotier, who hare through-
out the senson, under the peculior circumsiances slready brought (o your unotice, been maost zenlous in the perforinnmee of
their duties.”

JUBBULPORE N.ZRICIONAL
SERIES.

Exeentive Qfficer.

G. H. W, S1txLvERTON, Unq,,
Civil Assistant.

Assistant.

A. Doxxery, Teq.,
Civil 2ud Assistunt,

Sub-Assistants.
Mr. M. C. ilickie,
Senior Sub-Assistant.
Mr. F. Berr,
1st Class.

Mr. L. Pocoek,
2nd Class.
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laid out the Approximate Series, on the meridian of Jubbulpore; also of Mesars.
Sub-Assistants Bell and Pocock.*

47. Mr. Shelverton also reports that many of the upper mark-stones of the
former stations had been removed, and some replaced «bnormal to those in situ.

48. The preliminary reconnoissance gives every prospect of the ground to
be triangulated next season being easily traversed, and tolerably free from malaria,
though there is a good deal of forest and jungle.

49. The two Astronomical Parties were organised during the past season,
under sanction marginally cited,”” for the purpose of fixing the absolute or astrono-
mical latitudes of various trigonometrical stations at moderate distances all over

the peninsula of India.

50. No. 1 Party was to have been placed under 2nd Assistant M. H. Taylor,
a practical astronomer, trained in the Greenwich Observatory, of considerable ex-
perience and ability.

51. No. 2 Party was placed under Licut. W. M. Campbell, R.E., an ener-
getic and talented young officer, who joined the Department in January, 1863, and
tool a share in the measurement of the Vizagapatam Base Line.

52. No 1 Party was directed to commence work at Calcutta, and to observe
at certain stations on the West Calcutta Longitudinal Series, the origins of Meri-
dional Scries named after them.

53. No. 2 Party was to work from north to south, observing from certain
stations of the Great Meridional Arc of India, about one degree apart, excepting at
the novthern extremity, where the vicinity of the Himalayas rendered it desirable
to have them closer, in order to obtain a tolerably complete scries, whence to deduce
an approximation to the amount of the deviation of the plumb-line from the normal
at cach of those stations, and thereby some insight into the law of local attraction
and of that of the Himalayan mass.

54. The latitudes were to be obtained by observations of meridional zenith
distances to 36 stars, taken on the five wires.

55.  Unfortunately, before the commencement of the field season, Mr. Taylor
was compelled by the state of his health to take leave to Europe. No covenanted
officer being available for the jmrpose, No. 1 party was placed under the charge of
Mr. Armstrong, one of the most experienced of the Civil Assistants, and one who,
from his practical knowledge and well-known powers as a computer, it was hoped,
would do the work justice. Unfortunately, here too, we met with disappointinent.
After spending two months in Calcutta in vain attempts to master the subject, Mr.
Armstrong reported that he was physically incapable of making the observations,

. % “Br. C. Mickie was entrusted with the building of platforms, cutting of hill roads, aud clearing of forest on
{his portion of the work. T am glad 1o report (hat. his nrrangements were good throughout, and his progress rapid cnough
to enable me la I‘u‘gm my ohservations on the 30th Janury, 1864, To Mr. ITickic is also due the eredit of Tnving selected,
\m(!(‘r really (ll"l(.‘llll‘l:ll'L'Illlls(nh(‘(‘S, the principal station of Bhoorgara, which gruve us o hexagon round Himilio . 8., and
delivered the Series from the compliented figures that had originally heen adopted. .

L UM AW Dmllnull.y was_direcled by me fo Iny out a double series, consisting chielly of lexagons, along the
meridion of Jubbulpore, basing it on the side Kalumar 11, 8., to Lora 1L §. of the West Caleultn Longitudinal Series.
“Mr, T Bell wis detnehed with Mr. Donnelly to help the Intter generally, and Lo observe, with o 12-inch’ theodolite,
the angles of the Approximale Serics.
« \h:. L. J. Pocoek was my observalory assistant ; he was always uscful to me ; he is quite conversant with obser-
\-nhu-.\'.uml'oﬂl(-c forms; can nse n Vernier (heodolite ; is inlelligent, active, aud exceedingly willing, and gives fuir promise of
becoming, in due course, an excellent eurveyor.”



[ 10 ] QW

and solicited permission to resign his appointment, and retire on his pension. No
other competent person being available, I had no option, and have suspended the
party until the return from furlongh of Mr. Taylor.

56. With reference to this failure, it is but justice to Mr. Armstrong to
state that he was very loth to attempt the observations, and only undertook them at
the garnest solicitation of Licut.-Colonel J. T. Walker.

57. Licut. W. M. Campbell was more successful. On his joining the head-
quarters of the G. T. Survey at Mussoorie, on 15th September, he commenced clean-
ing, putting in order, and making himself thoroughly acquainted with the astrono-
mical circle, also designing and constructing a portable roof, to be placed on the
walls of the observatories to be built at each station of observation.

58. On the 3rd of November he commenced observing at the station of
Nojhili, nearly midway between Roorkee and Scharunpore, and on the 8th of M ay
had completed the observations at the stations of Amsét, Nojhili, Dateri, and Nol.
Considering that this was lis first season, the amount of work finished is very
creditable to Lieutenant Campbell. Next scason he will commence work a little
earlier, and will very probably work down as far as latitude 21° north, if the weather
be favorable.

59. Lieutenant Campbell speaks in terms of high praise of his two sub-
assistants, Messrs. Wood and Belecham. Mr. Wood had to prepare the stations,
build the walls (of unburnt brick) of the observatory, and lay out the meridian; he
also took his share in recording and computing. Mr. Belcham was employed in
recording the observations as made. His attention, intelligence, zeal, and ncatness
afforded Lieutenant Campbell much satisfaction.

60. Lieutenant Henry Trotter was posted to the Survey Department by
G. 0. G. G, No. 1334 of 5th September, 1863, and took over charge of the
party from Lieutenant H. R. Thuillier on the 1st October. On the 14th of the
same month they left the head-quarters of the G. T. Survey at Delwa, marched to
Allyghur, thence proceeded by rail to Allahabad, and thence by steamer to Bhagul-
pore. arriving on the 21st November at Tilliagunge, in the neighbourhood of which
thevtook up (at the point where Mr. Donnelly had been compelled by severe illness to
leave it in the preceding season) the line of levels which is to connect the mean sca
level at Karachi with that at Calcutta, and at the same time to provide a series of
accurately determined bench-marks across the northern portion of the peninsula
of India.

61. The malaria of the valley of Tilliagunge is notorious, and the party did
not escape its influence.  Very shortly after commencing work, Lieutenant Trotter
and several of Lis natives were prostrated with fever, and had to proceed to Bhagul-
pore for change and medical advice.- As soon as the Licutenant was convalescent,
he resumed his leveling along the line of railway, as far as Burriapore, at which
place, to avoid working through the Monghyr tunnel. he made a detour by the or-
dinary road, and proceeded, vid Monghyr, to Burhiee, 53 miles west of Bhagulpore.
At Burbee he was again attacked by fever, and after attempting to combat it for
gome days, was finally compelled to proceed to Patna, to place himself wnder proper
medical advice. There Lie remained until Febrnary, when he again took the ficld,
and continued leveling nntil the beginming of April, by which time he had worked
up to Phutka Gerowha, the sccond encamnping ground, near Benares. Thenee he
proceeded to Allahabad, and availed himsclf of the low state of the river. to level
from the encamping ground of Joosce, on the west bank of the river to the Allu-
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habad Fort on the east bank. This closed the secason’s work. The total amount
leveled was 346 miles of main line and 14 miles of branch line. About this amount
of work (350 miles) remains to complete the connexion with the Bombay line at
Agra, and will, doubtless, be finished early mext scason. We shall then have
a connected series of levels unsurpassed, if equalled, in accuracy by any in the
world, connecting the mean level of the sea at the head of the Bay of Bengal with
that at Karachi, on the west coast, and affording points of departure of unquestion-
able accuracy—to which all other lines of ]evcls can be referred—Detween Karachi
and Attock, Attock and Agra, Agra and Calcutta, Agra and Seronj, in Central India.

62. The line of the East India Railway was selected for our leveling opera-
tions, because it was {ully expected that the levels taken by the railway engineers
would be some check on those executed by our leveling party, and also that the
railway company, appreciating the value of the work we are doing for them, would
afford us every assistance in their power. Unfortunately, we have been disappointed
in both respects. Their levels, as appears from the appended synopsis of results,
are very inaccurate, and they declined giving any assistance, or affording any facili-
ties, beyond what is given to ordinary travellers. So far from being of assistance,
they have been the reverse; for they have destroyed the G. T. Survey station near
Sultangunje, which stood on a mound 60 feet high, quite clear of the line of railway,
simply that the resident engineer might place his bungalow on so pleasant and
commanding an elevation.

63. Duing the past year Lieutenant John Herschel, whose scientific ac-
quirements and business habits prove him a worthy inheritor of the honored name
e bears, has continued his investigations, and matured the mechanical 'Lpplicution of
formulie required for the reduction of all geodetical fignres on the principle of minimum
squares—(referred to in para. 47 of l'lSt Repmt) blmple far beyond all expecta-
tions, with their aid, the rigorous simultaneous reduction of any kind of fignre
is cffected by purely mechanical processes in a far shorter period, and with less
labor, than was formerly the case.

64.  As proof of the value and simplicity of the mechanism, I may here
state that the arithmetical computations for the reduction of the Sivonj base figure,
which, though very complicated (covering eleven pages of foolscap, and giving the
angular crrors true to four places of decimals), occupied two native computers only
nine days on the new system, would have occupied the same computers about six
months on the old system.

65. These results reflect very great credit on Lieut. Herschel, and justify
us in expeeting that soon our mathematical processes, like our triangulation, will
bear comparison with the best surveys in the world.

66.  Great progress has also been made in the initial steps for bringing up
the final computations of the enormous mass of work that has accumulated in this
office, viz., the gencral reports of the finished series which complete the north-west
section of the gridiron. They cannot be finally closed wntil the whole triangulation
is complete, because the residual errors due to cach Scries cannot be fairly dispersed
until the weight duc to each can be fairly ascertained, and applied in the dispersion.
This, in fact, involves a simultaneous solution of all the cquations of errors of series
of the whole triangulation,—a question of enormous magnitude, and the main cause
of the Superintendent’s visit to Tinrope, where lie lias discussed the subject with, and
obtained from, the Astronomer Royal, Mr. Airy, tolerably simple formulwe, which
can be adapted to the purpose.  The following extract from Licutenant Herschel’s
Report will afford a fair idea of the nature and magnitude of this task :—
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“ The various stages through which the actual field observations pass, before any geodetic results
are obtained, are so numerous that it becomes advisable, from time to time, to review the progress made,
and to consider what remuins to be done, and how best to do it.

“The ficld work itsell is of two kinds, viz,—linear and angular. These are entirely distinct, and,
up to a certnin point, so arc the computations which they involve. Each is absolutely necessary to render
the other ¢f any ultimate use, and thercfore, in one sense, they may be said to be of cqual importance ;
but, beyond this, there is no comparison between them, for the latter nre far more numerous and bulky,
aud require o much larger share of attention in the Computing Office.

“The measurement and reduction of bases results in perhaps half a dozen linear data, while those
of angles produce thousands of angular ones. It is therefore cvident that the mass of work, up to the
point where the two kinds of data first begin to influence one another, is confined to the *reduction of
horizontal angles” The point here indicated is one which may be taken as a convenient resting place,
whenee to look back on what has been done, before starting afresh. By the end of the present month it
will have been reached, as regards the greater portion of the Great North-West Quadrilateral, and the
opportunity is therefore a good onc for the purpose of arranging our idens.

« A short desription of what is meant by the N, W. Quadrilateral will not be entirely out of place
here. It consists of four principal series of triangles, forming an irregulay quadrilateral figure, at each
of the four corners of which a base line has been measured, viz. :—The Siron/ Base in Central India,
some eighty miles W.N.W of Saugor ; the Dekra Base in the Doon, or valley of that name, at the foot of
the Himalnyns, about one hundred miles N. of Meerut ; the Chuch Base on the banks of the Indus, near
Attock ; and the ANaracki Base n few miles from the sea coast, near the harbour of that name. These
bases are connected together by continuous scries of triangles known, respectively, as the ¢ G'reat Are,
Northern Section, the ¢ North-West Limalaya Series, the ¢ Indus Series) and the ¢ Karuchi, or Western
Longitudinal Series)

“The above Serics form the boundary lines of the quadrilateral under description, which is further

crossed by the following Serics, viz. :—The ¢ Rahoon Meridional Series) the ‘Gurkagurh Meridional
Series, the ‘ Jogi T'ila Series,' the ¢ Sutlej Series”

“ It will be scen from the above that this huge quadrilateral involves four measurcd basc lines,
connccted together by some 760 triangles, extending over a continuous length of 3,500 miles.

“ The reduction of the horizontal angles of this portion of the Indian Trigonumetrienl Survey has
becn the object which has been steadily aimed at in this office during the lust two years, and which is now
on the point of being satisfactorily obtained. This reduction has been cfiected throughout, in aceordance
with recent changes in the system of obtaining the relative probable errors of the triangles, and in that
of dispersing actual errors according to the Theory of I'robabilities. In other words, (with the exception
of those on the Great Arc and Sutle] Series), the whole of the observations have been reduccd de novo.
In the course of these reductions, some 2,800 angles have been abstracted, and their weights computed,
and with these newly abstracted angles and their weights, angular errors have been computed for twenty-
six quadrilateral, filty-sis polygonal, and twenty-one compound figures, according tg the method of ‘lenst
squares.’

« The whole of these, with one or two unavoidable exceptions, have been computed with the utmost
rigour, all available data being taken into account, and it is to be devoutly hoped that, so far, the work is
Jinal. )

« 8o far tho lincar and angular data have been independent of each other, but from this point the
case alters.  Base will now be made to check base by means of the connecting triangulation, and there
will thus be shown up a new kind of error, depending partly on the linear values assigned to the bases,
partly on the assumed figure of the earth, but more largely on the angular values of the connecting trian-
gulation. The sources of error in the Jatter are so much more numerous and cffective that it has alwnys
been considered advisable to consider the others as practically non-existent.

«The error here nlluded to is generally known as ‘linear discrepancy between bases” Starting
from one base and computing, with the reduced angles, the scrics of triangles which connect it with
anather, a lincar value of that other base is obtained which accords more or less with the measured value.
The discordance is the error spoken of.

« In the present instance we have four such connecting series between bnses, which, for the sake
of distinction, we will call Firat Class Principal, to distinguish them from other principal, serics, (which
we will eall Second Clazs) which traverse the included arcn of the quadrilateral without procceding direct
from base to banse. In classing them thus there is no intention to inply énskriority in cither. 8o fur from
wuch being the case, it is the very superivrity of some of the Intter over some of the former that necessi-
tutes a departure from the practice, hitherto adopted rather for expedience’ sake than for iny more logical

Dated 181h August, 1854,
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reason, of temporarily ignoring the influence of each intersecting scries. Such departure, however, from
the system of piccemeal reduction being once conceded as required by the circumstances of the case, we
find ourselves committed to the only ulternative—that of stmultancous reduction of the whole. It is not
my intention at present to enter upon any discussion of the means by which this simultancous reduction
is to be effected, but rather, taking it for granted ns a thing that will have been done, to prepare for it by
a timely consideration of the necessary preliminary steps.”

67. The progress made in the Drawing Office between May, 1863, and May,
1864, is shewn in Table C. The maps twned out consist mainly of a sketch map
of Jeypore and Bustar, the country alluded to in para. 11 of Report for 1862-63
as o little known to Europeans, and continuation of the maps of the Kashmir
territory, besides the usual charts of the triangulation.

68. In the Photographic Department but little has been done. Those maps
which had been specially prepared for the purpose, were photographed, part by
Captain Melville, who kindly devoted his leisure hours to the object, at my Dechra
office, and the remainder in the Surveyor General’s Office at Calcutta; but the re-
sults, though good of their kind, and exccedingly useful, are but photographs, and
fall far short of what is produced by plioto-zincography or photo-lithography.
Next year, t.e., after the return of the Superintendent and Mr. 1st Assistant Hen-
nessey, both of whom have studied the subject at Southampton, and collected a
good stock of materials to bring out with them, we shall probably be able to produce
anything of the latter kinds equal to what is exccuted at the Ordnance Survey
Office at Southampton.

69. Another important result of the Superintendent’s visit to England will
be the introduction of pendulum observations, sanctioned by the Secretary of State
on the requisition of the Royal Socicty of England, the addition of a good set of
magnetic instruments and of some valuable astronomical instruments to our hitherto,
in this respect, defective equipment. With such instruments, and with a staff
fully competent to observe with them, we may fairly hope to render our full share
towards the investigation and development of the laws of meteorology, terrestial
magnetism, and other branches of physical science, the practical value of which
is daily becoming more apparent, and for the advancement of which no other sec-
tion of the community possesses cqual opportunities, though they may have morce
leisure o devote to the study of them.

I have the honor to be,
Sir,
Your most obedient Servant,
D. G. ROBINSON, Licut.-Colonel, R.E.,

: Ofg. Superintendent G. T. Survey of India.
( Posteript.)

Whilst this Report was in the Press, Mr. Civil Assistant Johnson rejoined

Mr. W. Scott hns, na usuul, conducted the dutics of his office with al ility and ussiduily, and has been well seconded
by Mr. Peylon nnd the other draltsmen.
o T hnve nlso 1o neknowledge the grent nssistanee T have reccived from Mr. Personal Assistant 1arey Duhan, whose
intimate knowledge of the correspondence nnd general intelligence grently facilitates all work connected with his branch of
the Depurtment. )

Mr. R, Seott mnintaing the character he has long enjoyed of being eareful and zenlous in the dischargo of all duties
entrusted to him, cither s in ehinrge of the stores, or in (he Correspondence Oflice. °
_ . The Lrinting Press hns alo proved a most saluable nddition to the office establishment, The Printer, M. T.
Keightiey, is a highly intclligent, puinstaking man, and has given me greot satisfaclion,
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my hoal-gquarters, from Kashmir, after completing, in a most satisfactory manner,
the only remainiitg wnsurveyed portion of the territories of the Mabarajah of
Kashmir.

The following letter to my address, from the officor in eharge of the Kashmir
Reries, gives a brief account of what has been effected by Mr. Johuson’s small
party during the past field season. It speaks for itsclf, but it is inpossible to with-
hold one’s admiration of the pluck of the men who, trying first one impracticable route,
and then another, m inhospitable regions, tinally eftfected their purpose by climbing
over mountains upwards of 23,000 feet above the level of the sca.

The satisfactory completion of the field work of the survey of the territories
of Maharajah Rumbheer Sing of Kashmir, without a single casualty or serious
failure of any kind, affords a most titting opportunity for soliviting a further marked
expression of the approbation of Government for Captain 1. G. Montgomeric and
his assistants.

The progress of this Survey from its commencement lias been watched with
unusual interest both in India and in Burope. The learned socictics of England
from time to time have applanded its progress, attracted rather by the extraordi-
nary natwre and magnitude of the physical features examined and mapped, than by
the mere name, fascinating though it be.

If we pause to consider the difficultics of such an enterprise, the actual dan-
ger that must have been inenrred in aseending precipitous mountains of such stupen-
dous height, or of traversing glaciers of such enormous length, where the traveller
had literally to poke his way over the drift snow with the utmost care to avoid the
hidden erevasses, or the difficulty of breathing in an atmosphere whose pressure was
diminished to less than half of that whicl men thrive best in, and the serious cffect of
this rarity on the animal functions of all men, or if we only bear in mind the physical
exertion, the fatigue, the mtense cold, the privations, the absence of fuel, and the
necessity of carrying it, as well as supplies, for many marches, we must admit
that this has been an undertaking of no mean order, and we must appland the deter-
mination of the men,"and the completeness of the arrangements that have characte-
rized their operations throughout.

To Captain T. G. Mohtgomeric. Royal Engincers, who from the first has
commanded the party, and conducted its difficult political relations with the jealous
native chicfs with so much tact and ability, the main credit of course 1s due; but his
talents would have availed little had he not been supported by so splendid a staff of
talented mountaincers, prominent amongst whom are Captains Godwin Austen and
Melville and Messrs. Civil Assistants W. Johnson, W. Beverley, E. Ryall and
W. Todd, who have been attached to the party for many consecutive seasons.

“Sip— ‘

“In my letter, No. 566, dated 7th November, 1864, I had the honor to report that the field work
of the Kashmir Serics had been completed.  The following genceral account of the lnst season’s operations
will, T think, prove interesting.  The camp of the detached party which has been working in Ladak hns
not yet reached head-quarters, but as soon as it doce a more detailed account of the operations will be
drawn up for your information,

“«Mr, Johnson, with Messrs. Clarke and Low, left Kashmir early in June. Owing to a scvere and
late winter they had considerable difficulty in crossing the Himalayns. When crossing the range by the
Zoji-la (pasg) no less than nincteen miles of snow had to be traversed.  Notwithstanding the severity of
the season, Mr. Johnson pushed on to the Changchenmo Valley.  On arrival there he found that a great
part of the pliing towards Tartary were still covered with snow, even at the end of July.

“ The country to be surveyed proving even more difficult than had been nnticipated, Mr. Johnson
took with him nothing beyond the actual necessaries of life, and reduced his party to the lowest number
possible.
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* Starting from Changehenmo, he advanced first in a northerly direction, then returning in & south-
westerly direction for some distance, he approached nearly to the Shayok River; but finding that there
was no path of any kind along that river, he marched right over the mountuius, till he struck upon the
Yarkund road.

“ During the latter portion of his march he visited several places of very much greater clevation
than have cver been reached by any man.  One of the points is upwards of 23,000 feet above the sea.

“ Having reached the Yarkund road, Mr. Johnson marched on to the Karakoram Pass, and de-
scended three marches into Xastern Turkistan, and having more than completed the work allotted to him,
he returned to Leh, and thence to Kashmir.

“The above will give you but n very faint idea of the hardships encountered. The country tra-
versed was utterly desolate, fucl and food had to be carried, and for a whole month Mr. Johnson was at
elevations over 15,000 feet.

*“Mr. Clarke advanced towards the Karmkoram by the Nubm, with supplies, which proved very
useful to Mr. Johnson, but his services were not required for sketching, as the whole of the ground had
been surveyed before he joined Mr. Johnson,

“ Mr. Low had great difficulty in procceding up the Shayok River, and deserves great credit for
sketching o large amount of difficult ground in the Changchenmo and Shayok Vallies.

“All things considered, I think Mr. Johuson deserves very great credit for completing the work
near the Karakoram, and I hope his services will meet with favorable recognition.

“T have, &e.,

“T, G, MontooMERIE, Capt., R.E.,
“In charge Kashmir Series.
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APPENDIX.

Table A.

ABSTRACT OF THE OUT-TURN OF WOREK EXECUTED BY EACIH TRIANGULATING PARTY OF THE
G. T. SURVEY OF INDIA DURING THE OFFICIAL YEAR 1863-64.
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EXTRACTS FROM A REPORT ON THE REMAINING PORTION OF HILL TIPPERAH, BETWEEN LAM-
BUSARA AND SAISUM IILL STATIONS AND THE RIVER FENNY, TRIANGULATED DURING
1863-64 BY MR. CIVIL ASSISTANT C. LANE.

(1.) The Report of 1862-63 embraced the portion of Hill Tippernh comprised between lat. 23° 50
and 24° 26’ and long. 917 20" and 92° &. It now remains to speak of the contiguous country to the

south, which has just been crossed by the operations of the Eostern Fronticr Scries G. T. Survey during
the late ticld scason.
.

(2.) There are no districts or divisions in this thinly inhabited country, which, as was before ob-
served, iy, for the most part, an utter wilderness. The following are said to be the thanas :—XKoileshar,
Sarwa-Dharamnagar, Kamalpur, part of Asampara, part of Bamattia, Choraibari, Bisalgar, Udcpur, (the
former eapital of Hill Tipperal, but now only a ruin), Billenia, Chaopar—(but, in reality, the people of
this thana reside near Chamcham, close to south Deotamura hill station),—Khandal and Amligatta.

(3.) The nspect of the canntry in the tract under consideration is much the same ns the preceding,
or northern, portion, heing the continuntion of the block of hills deseribed in last Report, intersccted by
innumerable watercourses and a few streams and rivers, and covered similarly with the densest possible
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recd or makla bamboo, occasivnally with patches of tall trec jungle, or forest, and here and there with

plots of high grass jungle. The Lills, which are also almost entirely of earth, are low, the high ranges
being situated further cast.

(4.) The climate of Hill Tipperah has not before been spoken of. The cold weather is scarcely
below the temperature of summer heat on the summits of the hills, whilst in the valleys, and vieinity of
watercourses, intense cold and escessive damp and chill are felt. The latter is the sort of cold weather
which is experienced during the months of November, December and Janunry at new Agartalla, the present
capital of Hill Tipperah, situated in the plains, within o short distance of the foot of the hills, owing to
the bogs and marshes, tanks, and numerous little ponds about the place. These peenliarities would lead
to the inference that this town cannot be healthy, and that fevers and-bowel complaints must be more or
less prevalent at all sensons of the year, especially during the warm weather; indeed, cholera is said to
occur annually and to cause, as elsewhere, much loss of life. The warm weather in Hill Tipperah is ex-
cessively trying to march in except in low and damp localities contiguous to streams, or under large
forest groves where it is deliciously cool although far from healthy to halt at or bivouac, even for a single
night.  Of the regular rainy season in this country there has been no experience, but, judging from the phy-
sical features, the amount of annual rainfall must be pretty considerable, and owing to the numerous bogs
and fens the country must be scarcely fit to live in, except on the summits of hills, and then communica-
tion with the contiguous low lands of British Tipperah would occasionally be absolutely cut off. At best,
to move about at all during the rains, when the streamlets are swollen, and the marshes in their worst
condition, could not but be extremely disagreeable, as well as involve some risk. As regards salubrity, it
was discovered early in season 1862-63, shortly after entering the country, that, throughout these hills,
the tracts of bamboo jungle, destitute of all undergrowth, or brushwood vegetation—a feature worthy of
note—are extremely healthy during both the cold and the warm weather. It was found so even through-
out an entire month of rain experienced in all April, 1862, when it pourcd heavily every day, and often
two and three times within the twenty-four hours, with the exception only of onc or two days. It is,
however, the reverse of healthy in the forests. To encamp a single night under, or even within a short
distance of jungle trees, is to lay in, unmistakeably, the germs of jungle fever. These opinions are not
fanciful, but the result of careful observation and actual experience during the last two seasons in Hill
Tipperah. In proof of the salubrity of plain bamboo jungle, it may be mentioned that whilst cholera,
fever, and even small pox, prevailed at Comillah, New Agartalla, Chittagong, Sylhet, and even on the Cos-
syah Hills, in 1862, my head camp enjoyed perfect immunity from these and all other maladies, except colds
and coughs, tho latter of which were, in many instances, extremely obstinate ;—there can be little doubt
but that it arose from the muddy and deleterious water which the poor men were obliged to drink. The
different kinds of water met with were described in the former Report, but during this last season even
worse was used by some of the men. Later in scason 1862-G3 o few casualtics did occur, but these were
chicfly among the men on detached duty, owing, perhaps, as well to bad water, as to nonavoidance in the
trying heat of the warm weather of the no slight temptation of shade nnd shelter under tree jungle.

(5.) The woods in Hill Tipperah are as follows, viz. :—Jaril, gimbar, of two kinds, “sil” and
“ful,” the former used for posts, and the latter for boxes; réngi, of two sorts, of which boxes, trunlks,
and palankeens are made ; garjan, of which an oil is extracted from the upper roots overlying the ground
surface ; ridrik, or udras, of the fruit* of which necklaces are worn by the Hindoos ; anwarkali, of which
handles of spears arc made, and it is also used for rafters of huts and dwellings ; nfigésri, sometimes
called iron wood, owing to its excessive hardness; sisd, used for planks and posts; béndéarlti, which
attains a height of about fifteen feet, and a girth of about three fect, is said to form posts impervious to
the attacks of white ants, and to be very durable, but little used, owing to ite crookedness; dhip, which
is burnt at tho worship of idols in Hindoo temples; agar, the corc of which is Highly prized for its scent
in burning ; chamal, of which there are two varieties, is valued for the width of its planks, which are up
to two and two and a-half cubits, an expensive kind of woor, used for native furniture ; pitraj, also used
for native furniture, and considercd durable, oil is extracted from the nut (fruit) of the pitraj, and is used
for burning ; bajna, or bidréng, rafters made of which, owing to immunity from rot and decay, are said
to endure for eighty or ninety years, an oil is likewise estracted from its fruit, which, when fresh, is caten
like ghee ; hargajja, used for beams and rafters, and, if seasoned, is said not to be subject to rot, being a
heavy, close-grined wood, and also durable ; awnl, a very hard description of wood, mentioned in last
Report in speaking of petrifactions ; singari, of which the natives of the adjoining plains make ploughs ;
lohnjori, said to be extremely hard and heavy, is used for making large pestles for pounding off the husk
of rice ; panituri, the wood of which is used for rafters and scontlings.

(6.) The following native medicinal plants are also obtainable in Mill Tipperah, viz :—Amaloki
vel aila, harro, and babera, the three together called “ trifala” ; sil-nda, harina-gokhar, sial-shuis, zabar-

* This fruit, found with s single nntural line or strenk on it, termed ** ckmiikh,” being n greal rarity, is valued
st 50 Rupees. It is used by Llindoo priests for dccoruting the idols in their temples.
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partah, masa-gando, lar-banga, nagesar, or nagesri (“'iron wood” tree), kutchil, chawal-mugra, ghila,
gand-bhada, zer-mul, tal-muli, indra-jao, isaph gele, topchini, bagdar, sukchini, and nirbis.

(7.) There are also wild vegetables, and some kinds of fruit in Hill Tipperah, viz. :—Thorui.
(Bengali katchu), tha (Bengali mukhi), thaddk (Bengali gatch-ulu), thaktoi (Bengali mo-aln), tha-bolong
(Bengali jungly aln), raisuk (Bengali galla-bent). Fruit—Bamboo kernel, jaaun (Bengali), bibi (Ben-
gali), anjir (Hindustani) figs. The tea trec was found in Hill Tipperah by Mr. Civil Assistant W. C.
Rossenrode, whilst carrying on the approximate triangulation in advance last season, at a hill called Sa-
brong, in latitude 23° 3’ and longitude 91° 48. There is another trec in this country, called in Bengoli
the “mariteha,” growing up to twenty-five or thirty feet in height, the venation of the leaves of which
is the same as that of the tea. The leaves are also alternate, and, indecd, in appearance aud size, the
two leaves bear the greatest possible resemblance, and, by itsell only, that of the *maritcha” could not
be distinguished from the genuine tea leaf, the color and freedom from down being also the same in both.
The only visible difference is that the tea twig has o very small stipule at the base of the petiole, which
the “maritchn” has not ; in all other respects they are preciscly identical.* It has been said that the
tea tree will grow and thrive wherever the “ maritcha” is found ; this appears to be the case. It is not
impossible the *maritcha” may be a specics of tea. It is to be seen about the hill of Sabrong, where
tea, was found, as above stated, as well as on the extensive table-land between Gojalia H. S, in latitude
23° 9" and longitude 91° 36’, and Tulamura H. S., in latitude 23° 11’ and longitude 91° 48’, and on the
right bank of the River Fenny ; indeed, there can be little doubt it is to be met with throughout the
portion of Hill Tipperah Letween latitude 23 18" and the Fenny, and, consequently, it may be inferred
that the trce considered to be the germine tea would also thrive here.  The clove plant has likewise been
found indigenous on the table-land ULetween Gojalia H. S. and Tulamura H. 8. Other spices would, no
doubt, thrive here also.  Specimen twigs of the ‘ maritcha,” of the tea, and of the clove were kindly
taken charge of Ly a gentleman pruceeding to Caleutte, but, unfortunately, when there, he did not find
time sufficient to take the samples to the Sccretary of the Horticultural Society, Mr. Bleychenden, for
his opinion. .

(8.) Mr. Civil Assistant W. C. Rossenrode has mentioned three kinds of dyes in use in this
country, viz, indigo, asd, or ason, and rankari. ’ L

(9.) In last Report it was stated that there are fourtcen castes among the Tipperahs, of whom
two were originally Kookics, Such was the information obtained at the time from tho Maharajah’s
people in attendance on my main camp. It scems, however, that each sub-division of a tribe is ruled by
4 head man, or petty chicfltnin, consequently the term clan will be more appropriate than caste. From
recent enquiries, it appears that, besides the clans of Kookies before specified,+ the chicf tribes consist of
Tipperahs, Halams, and Nawatias. The Tipperahs, who sometimes use the prefix of * Puran,” signifying
old, or aboriginal, are divided into nine clans, viz.,—Guttpai, Jamatia, Rookum, Morasing, Dongaro, Mo-
sobany, Totaram, Ramuk, and Amuk. The Guttpais affirm they are of the same clan as the ruling family,
and, it is said that, when applying for situations under the ruling raj, preference is always given to candi-
dates of this clan.  Of the Halams there are twelve clans,—Knifeng, Mdrsing, Kaloi, Rangkhal, Rasti,
Rupni, Julai-Rupni, Nitchamte, Karbong, Béngser, Suiang, Ribang, or Riang. These Halams are also
called Sani-Kookics. In former days these people were the slaves or laborers of the Tipperahs, aud are
so still, in some measure, to the present day. The Nawatias are divided into twelve clans also, viz.,—
Amikia, Phitong, Gabeng, Ashling, Tongbai, Khali, Laitong, Khaklo, Moiching, Kéma, Koran, and
Kewa. All the Halams and Nawatias have as many modifications of dialect as there are clans.

(10.)  Awmong the inhabitants of Hill Tipperah the warriors consist of all the Kookies, the Jama-
tias, all the Nawatias, aud the clan of Riangs among the Halams. The weapons in general use are mus-
kets and fowling-pieces, the former mostly with flint locks, and the latter of Monghyr origin, spears, dows,
ond bows and arrows.  Many are tolerably good shots, and sowe very good, with the gun, but the majo-
rity are believed to excel with the primitive bow and arrow. They have no manufactorics of metals, nor

gunsmiths, and all the fircarms they possess, as well as the powder and musket balls which they use, are
evidently conveyed from British territory.

(11.) The movement of large bodies of Kochaks (alluded to in last Report) who have, it is said,
hitherto made periodical incursions into Hill Tipperah and villages on the frontier for plunder, without
apprehensions of running short of provisions, and of consequent starvation,—travelling, as they have to
do, many stages across a wilderness country, and notwithstanding that they set out with a large supply
of rice, and notwithstanding the hope of taking back by plunder a sufficiency for their return trip,—is now
intelligible, owing to the discovery of the wild vegetables specified in o, previous part of this Report, on which

. * When nhout taking the ficld last November, the Commissionor of Chittagong desired me to look out for tea in
the jungles of 111 Tipperah,

; ! \ To remove all doubls on the subject it was deemed advisuble to offer high remuneration to
t;vo ol .l“lwllnll men, il they would gather seed at the proper season, und bring them to Chittagong. It remnins to be scen if
they will do so.

t There are more clans of Kookies as well ns other savnge Lribes out of il

o . Tipperah, and further south along
the caslern [rontier, of whom particulars moy be ascertained hercalter, as the G. T. Survey operations progress.
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the savages, and even natives of the plains and native troops may subsist for many days without suffering
the slightest inconvenience. It is well known that all Bengalis, and natives who live chiefly on rice, re-
quire to take scveral meals in the course of the day. On predatory excursions, it is said, the Kochaks do
not, the same as other natives, halt on the march to cook their victuals, but manage it thus: A bamboo
pole is placed on the shoulders of a couple of men, to which is suspended o vessel with fire and ashes,
over this five arc placed stout green bamboo tubes, filled with rice and water, and vegcetables aud water,
and the mouths closed with green leaves. The men then procecd on the march ; in a short time the meal
is ready, and it is then shared and eaten by the people, as they are going along.

(12.) No cattle were found in Hill Tipperah, except in the plains of Bisalgar, Billenia, and Ude-
pur Thanas, situated in valleys in the block of hills. The only village in the hills where a few goats
were scen was Waisabari, and they appeared healthy.  Of wild animals, tigers were frequently heard and
seen Jast season, also wild elephants, and the bison, or wild goboi ; lairs of the bear were met with occa-
sionally, and signs of deer and wild pigs frequently.

(13.) Of the different kinds of crops, particulars were given for 1862-63 in last Report. They
are the same in the country traversed during the last scason.

C, LaxE, Chicf Civil Assistant, G. T. Survey,
Chittagong, 15th August, 18G4, In charge Eastern Frontier Party.

Table B.

STATEMENT, SHOWING THE DIFFERENCE BETWEEN RAILWAY AND G. T. SURVEY LEVELED
HEIGHTS, WHEN REDUCED TO THE COMMON DATUM OF HOWRAH DOCK SILL.

IIcight of Ruils Height of Rails
ubove Howiah Dock Sill. | above Llowrah Dock Sill.
L. I. RarLway STaTIONS. DIFFERENCES.
Railway Values. G. T. Survey Values.
Miles from
Calcutta.

Serampore, . . . 13 36-40 32:552 + 3848
Pundooah, . . . 38 558-40 54-031 + 1369
Mymarce, . . . 513 82-97 78:330 + 4610
Burdwan, . . . 67 116-40 111:958 + 4412
Kanoo Junction, . . 137-47 133172 + 4203
Ghooshkarah, . . 871 12747 122:137 . + 5333
Biddiah, . . . 94] 119-17 143-903 + 5567
Bulpore, . . . 99 17647 171-268 + 5202
Ahmudpore, . ., | 1111 14847 145-846 + 2624
Synthea, . . .| 19 18547 179963 + 5507
Mullaepore, . . .| 1291 15977 155:312 I 4428
Rampore Haut, . .| 137 13545 128443 H 7:007
Pakowr, . . .| 16931 121-47 116-025 5-445
Teenpahar, . . .| 1967 12139 115412 i 5978
Colgong, . . . 2»16-} 13539 130-050 + 5:340
Ghoga, . . . .1 252% 138:39 127-003 + 11-387
Bhagulpore, . . .| 265% 163-39 155-336 + 8054
Sultangunje, . . . 230% 141-39 135-387 4 6003
Burriarpore, . . . ]o2913 139-51 138:094 + 1-416
Monghyr, . . .| 303 148-39 139-407 + 8983
Burrheea, . . . 3361 165-39 159917 + 5473
Mokamely, . . | 34Tk 168-19 154700 4 13490
Bar, . . . .| 3631 172:99 161375 4+ 11616
Bukturpore, . . .| 374 177:09 168792 + 8298
Puttooha, . . .| 280k 18465 174500 + lor150
Patna, . . . .| 3964 188-99 183:372 + 65618
Bankipore, . . .| 4024 186-57 177872 + 8698
Dinapore, . . .| 408 194-51 184-407 + 10-103
Bihta, . . . .| 4193 20777 199-019 + 8751

. E. end. 239-37 231:798 + 7572
Soune River, . {w. end, | ... 23937 231-828 + 7542
Armbh, . . . .1 4331 208-37 200-294 + 8076
Beehen, . . B 21113 22437 214528 4+ 9842
Deedulnugger, . .| 498 241-82 233-922 4 7898

The Railway Values given in this Talle are the latest supplicd by the Railway Department.
October 11th, 1864. R (Signed) i Hexny TrotTER, Lieut., R.E.
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fo3™

ANNUAL RETURN OF WORK EXECUTED IN THE DRAWING BRANCH OF THE OFFICE OF

SUPERINTENDENT G. T. SURVEY FROM lsT MaY, 1863, To lst May, 1864.

No. Description of Work, Remarks,

Sheel No. 2 “ Baltislan, or Litlle Tibet, with the adjncent districts of
Ladak,” on the basis of the Great Irigonometrien]l Survey, by Capt.
T. G. \hm'm)nunu and Assistants (ongmnl), seale 4 miles =1 inch, | For Home (Gtovernment.

Sheet No. 3, purllan of Zuskar, on the busis of the G. T. Survey, ditto, Do.

Dingrain showing the order and arrangement of the sections for the
new ICashmir Map, scale 32 miles = 1 inch, .

2 Copies. | Preliminary Chart of the Cherrapoonjee, Nylhet, and Cachar Soncﬂ For Srvr. Genl’s. Office & Home Govt.

Original &
Copy.

2 Copies,
Do.

2 Copies.
Do.
Do.
Do.

2 Copies,
Do.

Trace of Rahoon b- rws Chart, scason 1861-62, scale 4 miles = 1 inch,

Trace of 18G0-61, ditto,

Section No. 7, new I\ushmu‘ Map, (for photngmph)),

Do. No.8, do., do.,

Chart of the Northern Trans-Indus Frontier Survcy, scason 1849- 53
scale 4 miles =1 inch,

Preliminary Chart of the Jogi Tila Meridional Serics, senson 1856- 57, do.

Section No. 9, new Kushmir Muap, (for photography), .

Extract from Calcutta and Grent Longitudinnl Series Chnrf comprm-rl
Letween the Rahoon and Budhon Series (on vellum cloth), scale 4
miles =1 inch,

Chart of a portion of the trmngnlnhon 'of the Northern Trans-Indus
Fronlier Survey, senson 1849-53, seale 4 miles =1 inch,

Sheet No. 3, (Jamoo territorics), seale 2 miles==1 inch, (Iorlltho"rﬂp]l\ ),

Sheet No. 2 do., do.,

Sheet No. 1, do., do.,

Section No. 4, new Kashmir map (for photography),

Tywo Tixtrncts from Major Walkor's Trinngulation Chart of the Northern
Trans-Indus Frontier Survey,

Preliminary Chart. of Minor Trmng\dnhon nlong the River C]\cnnl)
Sutlej bcrus, senson 1861-62, senle 4 miles = 1 inch, .

Do. ol the Rul)oun Meridionnl Sevies, season 186" GS
geale 4 miles = 1 inch,

Two Extracls from Caleutta Lﬂngll udinal Series Chart (on vellum cloth),
seale 4 miles = 1 ineh,

Sheet No. 4, (Jumoo h.rrltones), seale 2 miles = 1 m(‘h, (for litho-
graphy),

Made a reduetion n(‘Jonl Tili Chnrt on the eenle of 16 miles = 1 mch,

Preliminary Chart of the Sutlej Series, season 1862-63, scale 4 miles =

1 inch, ...

Do. of the Guzerat Const Minor Scrics, seuson 1862'63
scale 4 miles = 1 inch,

Do. of the Sullej bcncs, scasons 1860-61 and 1861- GZ
scale 4 miles = 1 inch,

Do. of the llllml hhn"un, ‘and Astor Trmng\llnhou sca-

son 186G1-62, scale 4 miles =1 inch, ...

Extract from llu Skeleton Chart of the G. T. Sur\'c\ of Indm, bch\cen
the parnllels of 16 and 22° and meridinns of 78 and 80° (on vellum
cloth), seale 32 miles = 1 ench, .

Preliminary Chart of the Eastern l"rm\hor Sorlcs, senle 4- mllcs_l ingl h,

Do. of the Kashmir Meridional Senes, aeason 1861-6G2,
scale 4 miles = 1 inch,

Two Copics of Synopsis of Hclglns §uﬂe] %rlcs .

Reduction of Rough Mup of parts of the Buslar "and ch'poor territo-
ries on the scale of 8 miles = 1 inch,

Section No. 3, new Kashmir Map, (for pho(ogmplly),

Preliminary Chart of the Jogi Tila Meridional Series, scason "1856- 57
scale 4 miles = 1 inch,

Seetion No. 6, new Knshmir ]\l'np (for plmtog‘mpllv), .

Sheet No. 4, or Section No. 12, new Kashmir Map, for tranemission to
Englnnd . .

(lo (l‘nr hotography),

Section No 5 new Koshmir an, (forpphutgvnll)pl)l')))-

Section No. 2, do.

Txtr nc{ frol]'n Budhaen Meridional Series Clmrt on the scale of 8 miles
=1inch

Examinations of elghtcnn I’rchmmnry Clmrts,

For the use of Gwalior Topl. Survey.
0.

Copy for Survcyor General.
For Home Government,

For the use of Gwalior Topl, Survey.
For Colonel Thuillior.

Printing of nnmes in progress.

For Captain Montgomerie and Colonel
Robinson.
For Home Government and Surveyor
General.
o., do.
For Mr. Eeelan and Mr. Shelverton.

Names to be printéd.
For the use of Computing Office.

Tor Surveyor General and Home Go-
vernment.

Do., do.

Do, do.

Do., do.
For Mr. Shelverton.

For Srvr. Genl. und Home Govermt.
”I‘or Survr. Genl. und Ofice use, 8rd

(_copy for Home Govt. (hulf!u.\uhe(l).
For Surveyor General.

Namcs to be printed.

For Office use.

Names to be printed.
Half of outline & hill shading finished.
Half of the printing finished.

Do.

For My, Shelverton,

W. H. Scorr, Civil Assistant, G. T. Survey,

In charge Drawing Office.
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