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Delra Doon, 1st November, 1864.

From .
Lirvr.-Corover D. G. Ropinson, R.E.,

Ofg. Superintendent Q. T. Survey,

To
Tue SECRETARY TOo (GOVERNMENT OF INDIA,
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(in Captain J. P. Basevi's Report on the Jeypore Territory.)

Page 4 Line 3, for “Barli,” read “Barhi” . ;e Oft]zls]t?g_the
. 4, 4, for “Subalur,” read *Subaldr.” mathema lCl.ﬂnS
,, 0 Line 8 from bottom, for “Rampali,” read “Rampak.” 1 the great trian-
., 6 Darngraph 25, for “Tuipéram,” read “Inipiram,” in two places.

.7 Paragraph 26, for “DBaudardé Durgam,” »cad “ Bandardé Durgam.”
w1 Last sentence of Para. 26, after “Saveri” <nsert “here.” .‘eport of what he
., T Paragraph 27, for “ Kookonda,” read * Korkonda.”

>s8 of the regular

(Signed) J. P. BASEVL, Captain, R.E.
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Bombay, which,
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e A vaty sy s vapouvew v s s wouas was cowul 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 »id Delhi, Ulwar and Keraoli, to the neighbour-
hood of Seprec, at-which place I had directed Captain Nasmyth 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 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 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 ogpecially 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 parties, and the Mangalore Scries had also to be
temporarily suspended, owing to the injury done to the theodolite in use when the
Palwan station tower subsided, as mentioned in para. 29 of last Report.
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From
Lizvr.-CoroNer D. G. Rosinson, R.F.,
0fy. Superintendent G. T. Survey,
To
Tue SECRETARY T0 (FOVERNMENT OF INDIa,
Military Department,
Fort William.
Sir,

By G. 0. G. G., No. 1,470 of 1863, dated 2nd October, 1863, I was
directed to officiate as Superintendent of the G. T. Survey of India, and on 9th
November, 1863, I received charge from Licut.-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 arrange for a new party required for the survey of Northern Bombay, which,
for reasons given hereafter, was placed under the command of Captain Haig, pend-
ing Captain Nasmyth’s return 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 Swrveyor 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 Seprec, at which place I had directed Captain Nasmyth 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 operands 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 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 egpecially trained for the purpose.

4. The progress of the field work has been satisfactory. Sickmess and
paucity of officers to replace those sick, unfortunately compelled me to temporarily
suspend one of the astronomical parties, and the Mangalore Series had also to be
temporarily suspended, owing to the injury done to the theodolite in use when the
Palwan 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 Series now progressing south have done better than could be ex-

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
casualtics.  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.

pected.

7. The important survey of Kashmir 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 physieal formation. The Nanga Parbat, or Dayormur, the peaks marked
K' and K? and several others, are very nearly the highest mountains in the world,
exceeding in altitude 25,000 feet.  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 ferra incognita of Central Asia, both Captain 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 Chinese 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 terri-

. 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 the ficld scnson of 1863 the Kashmir Series Party completed the trinngulations of Khagan, Astor and
Zaskar. By the Khagan triangulation a number of peaks have been fixed in Ynghistan and Swat, between Swat and Chitral,
and also in the ranges beyond Gilgit. The position of Chilas has been determined by fixing a peak close to, and abore, it.
By the Astor triongulation the fort of Bunjee has been fixed, and also & number of peaks in the Haramosh range, and in
the renges beyond unza and Nugnir. The triangulation of Zaskar hns been joined on to that of Rukshu.
made by the triangulation was good, and in cach direction the work remaining undone was finished.

“The triangulstion of the Kashmir Scries has, by addition of the above, been brought to a conclusion. The
pointa cover tho whole of the Jummoo territorics, Koshmir, Khagan, Ladak and Little Tibet, besides portions of Chinese
Tartary, Hunzo, Nuggnir, Gilgit, Dheer, Swat, &c., in which many penks, and o few atations, have been fixed.

“ Great progress was alao made with the Topographical work, 7,530 squarce miles having been sketehed during the
season. Unfurtunately, Captain Melville and Mr. Ryall both lost their health, and were unaeble to contribute their usunl
quota of work. IInd they been well, there is no doubt but that the whole of the topagraphical materials for the maps of
the Jummoo Maharnjnl's terrilories would have been completed ; for, even with the diminished strength available, only
about 4,000 square miles bave been left unfinished, allin the north-enst corner of Ladnk.  With this exception, the whole of
the materiols for the maps are now available.  The ground aketched during the season embraces the whole of the Pangkong
Lake districts, including the eastern portion of it in Chinese Tartary, which had not been previously explored.  The main
Inke ends in a trinngular sheet of water. The course of the River Indus, with the hills on either aide of it, Las been
sketched up to, and slightly beyond, the Chinese bonndary.

“ The Tartars unfortunatels prevented all further progrees up the river, and the monntaing near the houndary
heing all about the same height, no satisfuctory reconnoissance could be made of the wutershed from points in the Mahn-
rajoh's territories.

The progress

* The ground sketched during the senson was very elevated, and hardly in any cnse helow 14,000 feet. Tt was, with
the exception of a few Tartar encaompments, and two or three very small rillages, totally devoid of iuhabitants ; fuel (in the

KASHMIR SERIES,

Ex. Qfficer in Charge.

Capt. T. G. MoNTGOMENIE,

Royal Engincers,
Astronomical Assistant,
.

TRIGONOMETRICAL.
Military.

Lieut. T. T. CartEr, R.IL,,

2nd Assistunt.

Civil.

W. G. BEVERLEY, Esq,,
Civil 2nd Assistant.
Mvr. L. H. CLARKE,

Scnior Sub-Assistant.

My, C. J. NEUVILLE,
Senior Sub- Assistant.

TOPOGRAPHICAL,
Militery.

Cpt. TI. H. GopwIN AUSTEY,

Topographicnl Assistant,
G. T.

Capt. A. B, MrLVILLE,
Topographical Assistant,
G.T.

Licut. A. PULLAN,
Topogranhi- ' Assistant,
G T.8.

Civil,

E. C. RyaLL, Esq.,
Civil 2nd Assistont,
Mr. W. Topp,
Scnior Sub-Assistant.
Mr. J. Low,
1st Class Sub-Assistant.
Mr. C. Woop,
1st Class Sub-Assistnnt.'
Mr. C. BRAITIWAITE,
2nd Class Sub-Assistant.



15 [ 3]

11. Captain Montgomerie reports very favorably of Lieutcnant Carter and
the assistants and sub-assistants attached to his I?ax't)'.’“

shape of dung, and a few roots and twigs) was got with great difficulty, and provisions had to be earried from po:\ to points
distant. from twelve to twenty marches.  Sweet water could not always be got, most of the lnkes 'nnd some of the Eih.-m;ms
being sult, or, at least, brackish. The commissarint nrrangements were, in fact, ahnost more d'|ll'|r:u.ll .lo provide for than
anything clse, though the physical difficultics were in themselves very trying. Captain Monl'gmn(-rw tlnnlxs.thu! Sln- Mln-_rllums
of the assistants and sub-nssistants employed, under his orders, on these arduous operalions nro_dl-svr\'mg—'ul the Vi 1bst
praise.  He trusts that their energy and zeal, exerted so successfully under such great difliculties, will meet with approval.

“ Since the end of the field season, Captains Austen and Melville, and Mr. Bo'vorlvy', ]lﬂ\'o'lmt_‘n tr;n'_)sfvrrv(! to other
Survey partics, and Captain Montgomerie cannot close the last Annual Report of the Kashmir Series in \\"]nch their names
are likely 1o appear without recording how well and zealously hic thinks they have lnh_m'cd in t_hclr respective branches, m}d
how mueh lie thinks the Survey owes to their exertions. They have been employed in surveying the most (‘l(“':lt("d and, in
every vespeet, the most diffienlt mountains in the world. Trained in such n rough school, he feels sure that thelr_ work in
any other quarter will give satisfaction wherever they may be employed. They will always carry with them Captain Mont-
gomeric’s best wishes for their success.”

# « Licutenant Carter was employed during {he whole of the field season on the triangulation of Khagan. Though
the weather was very unfavorable for observing from high peaks, owing to {requent falls of snow, and constanfly cloudy
weather, Ticutenant Cavter was able to make good progress. Besides the exposure duc to the bad weather, he had to ("r_)nlvn(l
against the hostile feelings of the tribes to the north, who were from the first in a state of excitement about Mulkah-Sittann.
By hard work and tact both the physical and political diMculties were overcome, n_nd the triangulation of _Ixhugatlt was brought
to n successful {ermination on two peaks north-enst of the Loloosur Lake, {I!l(l just to the south of Chilas. The work was
only just finished when the Civil authorities sent notice to sny that the hill tribes could no ll)l'lg(’.l‘. be trusted, nn'd"_:rmlt_(‘rcdlt
is due to Licutenant Carter for completing the work so early, without any of the party coming into actual collision with the
northern tribes.

“Mr. Beverley nssisted in the comnutetions, projecting the charts, &e., during tho recess, nn(_l showed l‘nis usual
aptmess in disposing of work well and quickly. During the field season he extended the triungulm!un in Astor, 7t_nu-_tl the
fort of Boongee, on the Indus, and completed the triangulation in that direction ; progress very satisfactory. Wishing to
see how work was carried on in the plains, Mr. Beverley volunicered for continued employment i the field, and was posted
to the Caleutta Longitudinal Series.

¢ Mr. Clarke took up the Zaskar triangulation just to the south-cast of its capital Padam. He effected a junction
with the Rukshu triangulation near the Baralacha Puss, by means of scveral very high stations, some over 19,000 feet ahove
the sea.  Snbsequently he examined some of the ground near the Parang-ln, and mnde a topographical sketch of the valley
on the north-cast of the Tagling-la, which pass he visited. Altogether Mr. Clarke did a very satisfactory scason’s work.

“3Mr. Neoville assisted Captnin Montgomerie with the computations, observatory work, and current duties of the
Serics. The way in which he disposed of the large amount of misccllancous work necessarily avising in so lurge a porty,
when its detachments work so very far apart, was much to Mr. Neuville's credit.

“TIn the Topographical branch, Captain Godwin Austen assisted in the computations during the recess, In the
field senson he took up the sketching of the very clevated and rugged tract of country that lies along the novth of the Pang-
kong Take district ; though much hindered by cloudy weather, he completed the sketeh of that very dilfienlt picee of country
up and heyond the boundaries of the Mnharajah’s territories on the east; he sketched the most easterly portion of what is
usually called the Pangkong Lnke, and found it to be of quite a different. shape from that given in all maps that have been
published of that part of the world. The total area sketched by Coptain A. amounted to 3,300 squnre miles,—un highly
satiefactory out-turn, and, considering the dificulty of the country, both from its great clevation nnd burrenness, very much
to Captain A.'s credit,

‘ Captain Melville assisted in the computations during the recess, and continued his practice of photographing
maps. e succeeded in toking admirable negatives of the maps of Jummoo lerritorics and Little Tibet, reproducing them
on the senle of the originals. During the ficld season, Captain Melrille marched into Ladak, with a view to taking up the
sketching of country south-cast of the Knarnkoram Pass. He wns, unfortunately, first of all affected by the great heat of
Ladnk, having to march in the lowest valleys, where the heat of the sun rises to above 140° of Fahrenheit ; the great and
sudden change from that great hent to the cxtreme cold on the pnss between Ladnk and the Pangkong Lake, where there
was heavy snow, completely prostrated him, and he only got back to Leh with great difficulty. The great elevation (nearly
1,900 fecl) affecting him injuriously in his then weakened state. Recovering his health slowly, Captain M. was unable to
take the field ngnin before the passes were closed, and he was consequently obliged to return to Kashmir.

“ Ticutenant Pullan joined the Kashmir Scries at the end of the recess, and took the ficld with Captain Mont-
gomerie. e lemrnt the use of the planc table, and went with Captain Awsten into Ladak, and worked under his orders.
He sketehied n picce of very clevated ground to enst and north-cast of the Pangkong fake ; in all, completing 1,100 Bquare

miles,—n well shaded sketch, end, considering that it wos his first scason, o creditable result, as the ground was not well
ndapted to a beginner.

“Mr. Rynll accompanied Captain Melville, and was able to give him medical advice, otlicrwise Captain M. would
have found it very difficult to get out of the conntry.  When Captain M.’s liealth was partially reatoved, Mr. Ryall passed
on, and took up his work to the north of the Changchenmo, but his health mnfortunately suffered in much the same way as
Captain Melville’s, owing to the very great elevation at which he was working, and he was finally forced to retive, though,
before doing o, he was able to complete tho sketch of 1,040 square miles, and the reconnaissnnce of 900 square miles more
of that very difficult and desolate tract of country, which, under the circumstances, was very creditgble to Mr. Ryall.

“Mr. Todd nssisted in the computations dwring the recess. During the ficld season he was employed in sketching
the Upper Tndus Valley. e completed the materinls for the map of all the extreme south-cnst portion of ‘the Maharajuh’s
territories, up to the Chinese frontier, and skeiched the course of the Indus in detail, as fur as the Tartars would allow him.
Though hindered by had weather, and working at such a very high altitude,—no point of the river being under 13,000 feet
above the scn,—Mr. Todd was able to complete the sketeh of tho whole of the country remaining unfinished on that side ;
a tolt.:;l of 1,430 square miles, wilh 650 miles of rceonnoissance, a very satisfuctory scnson’s work, and much to Mr. Todd's
credit. .

. '*Mr. Low was at first dirceted to take up the sketching of some ground towards Astor, but Captain Meclville having
ﬁl]l_nn ill, it was necessary to despateh Mr. Low to relieve him. e arrived in time to help Captain M. and Mr. Ryall, but,
owing {o bud weather, was too lato to do more than to assist the latter Tack to Leh. Captain Montgomeric has no doulit but
that, if Mr. Low had had (he opportunity, he would have turned out a good scason’s work. :

“ Mr. Wood wns at first. directed to accompany Mr. Todd, but his health was not good, and the medical officer re-
(-nmlncnd.cd that he should not be employed in very high ground ; he wus, consequently, first of all trnined to use his plane
table efficiently, and made good progress.  When Captain Montgomeric left Knshmir, Mr. Wood was cmployed there in
order to see (hat the dawk and numerous wants of the parly were attended to as quickly as possible, and this necessary duty
he performed well, nnd brought up a number of (‘mnpulnli(.)ns. : ' )

“ Mr. Braithwaite nccompanied Mr. Todd, and made a sketeh of o portion of the country south of the Pangkong

Take.  Tlo completed 660 square miles, the amount. assigned to him, and, considering the dificulty of the ground, his pro-
press was sutisfaetory.” ’



[ 4] 7

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.

13. 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
English 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.] 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.

# “The building parties met with all sorts of obstruction from the heads (grassing, or land owners) of the different

villages. In almost every case where labor or material was required, even of the most simple deseription, such as old cotton
stalks for ignal fires, there was difliculty and delay in procuring it. Mr. BI‘Gill ulso complained of the petty nnnoyance
and hindrance to his progress that he met with {rom the grassins, otherwise he might have completed another untrinngulated
spuce, which T bad intended him to do.”
. + *“Mr. M‘Gill commenced by bresking up the large triangles of the quadrilaternls Bhownugger Palitann, and
Pulitana Itria, into o network, and then covering the space between the Series on 71° 30’ and 72°.  'While his stalions on
this spnce werg being built, he sclecked the stations on the next space between Scries 71° 30 and 71°. Ile t.hen_rolurnorl,
and took up the final observations hetween 71° 30° and 72°% and while on this he aleo took some simultancous vertienl obser-
vntiona with me on rays Annisli Nall Baooli Anniali, Siani-Siani, Rallol and Siani Jamri.  After completing the final obscr-
vations of this space, he returned to that between 71° and 71° 30', and completed the final observations there.

“Mr. Anding, after compleling the fina] observations of the epnce between 71° and 71° 30" south of the Tongitu-
dinal Serics, took up the triangles of the spnace between 70° and 70° 30’ north of the Longitudinal Scrics, the fiunal obecrva-
tions of which he completed before cloging for the season.”

1 * When I wnas at Barbir, on the 28th April, an carthquake occurred, the shock of which Inated nbont fifteen or
twenty scconde ; on examining the centering of the instrument, 1 found it had been displaced about no eighth of an inch.
Mr. M:@ill tells me that at Wodwan (a large town) severnl houses were thrown down, and the walls of the travellers bunga-
low at Barwalls was crucked in severul places. I understand the shock was felt all over Gtuzerat.
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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 excertions
of himself and subordinates.

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

22. The Calcutta East Longitudinal Series, for reasons given below by
Licut. H. R. Thuillier, R.E., in charge, could not take the field earlier than the 20th
of November, and even at that late period the swampy nature of the country greatly
impeded the progress of the work. It was originally intended that this very im-
portant Series shonld be double throughout; but, near Calcutta, cocoa-nut groves,
valuable trees, buildings, and villages are so 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 secondary work was effected, owing to the paucity of establishment
attached to the Bast Longitudinal Series party, and to the jungle and orchards of
high trecs which surrounded all the villages.

25. Hitherto, the country traversed has been densely populated, and com-
paratively dry, but next scason 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, 1 left that port with Messrs. Donolhoe nnd Christie, and five of
the nalive establishment, by steamer for Sural, en roufe 1o Bombay and Poonah; but, before reaching Surat, we experienced
considernble danger [rom the steamer leaking, so much go (hat, at the most eritical time, the master (who was only a Parsee)
wanted e and My, Christic to escape stealthily with him, and five or six others, in the boat ; and on my relusing, and
taking steps to prevenl anybody from loosing the boat, e gave himselt up in tenrs to despair, telling me that T was captain,
and whalever T ordered should be done. A portion of our kil was thrown overboard, and also a few nrticles of Government
property, viz.,—two sots ol (lashing apparatus, made up in the Department by Captain Nasmyth, at Bhocj, a few years ago,
and some mnsons’, and ofher, tools.  The steamer ultimately stranded ot the mouth of the Toplee, {from whence all pas-
sengers enmo by land to Surat, and three duys afterwards the steamer was brought up the river.

“ Mr. Donohoe, who hnd gencral charge of the office, died on board the steamer on the 4th May, and the native
duftry died on the shore, when (he stenmer stranded,  This, and the circumstances sbove reluted, occasioned some confusion
in the office, and delay in sending in the dilfierent monthly stalements for April.”

* “‘The slate of the country in which our operations commenced not permitting of any field work before the end
of November, owing to (he unhenlthiness of the low swumpy lands after the brenking up of the rains, the purty did not
leave roceas quarters 1ill the 20th of that month, marching, vid Dum Dum and Barasct, on the 25th November.

t “Mr. W. G. Beverley was employed during the carlier part of the season,—viz., December and January,—in
elearing trial rays; during February and March he was oceupied in elenring some of (he finnl rays.  When these were com-
pleted, abowt the end of March, lie continued the Approximale Series, und on closing-work on 15th May, had sclecled eight
stations, extending over a length of forly miles, nnd cleared about 130 miles of trinl rays between them. One station on
cach flank remnins 1o be fixed on the left bunk of the Megma,  This portion of the country is much worsc than the part
aeross whicl observations had been tnken, consisling of very extensive jhecls, inlersected by a network of rivers and khalls.
These grent swamps in Burreedpoor and Backergunge cover a very Jarge porlion of the districts which during nearly half
tho vear, are completely under water,—-the only really dry Innd being on Lhe banks of the rivers ang streams. The vfllnge
sites are raised on mounds, the entire communicalion being boaled.  During the months of April and May, the time when
Mr. Beverley was employed there, the jheels hud in some measure dried, rendering the difficulty of moving about still greater,
lhcrc_not being enflicient waler even for smnll bonts, and too wet to go by any other menns. The difficulty, therefore, of
cureying rays of nine to eleven miles in length neross such n country ean be readily imagined.  Somic of the rays Mr. Beverley

had to nbandon, on necount of the swamps being impnssuble, and the impossibility of pilching the (ug-staves, ~Mr. Beverley’s
progress, under these civcumslances, wns very creditable.
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26. The Madras Coast Series Party, on the completion of the Base Line
computations (5th November), marched from their recess quarters at Vizagapatam, — g.cusins Officer
and re-commenced operations near Guntoor on 1st December. Consequent on Cap-  Copt. B. R. Braxemi,

. . . . . 2nd Assistant,
tain Basevi, R.E., 1st Assistant, being absent on furlough, the command of the tonior Grade,

Senior Grade.
party devolved on Captain B. R. Branfill, who had been attached to it for some
months previous.

MADRAS COAST SERIES.

Assistant.
R. Cranksox, Lsq.,
Civil Assistant.

27. Captain Branfill has extended the principal triangulation 138 miles, Sub-Assistants,

from north to south, and brought it down to lat. 14° 20", He also visited Madras, Mg Ti-(T)‘"“LL-
. . . ¢ HERN
and made arrangements for connecting the Madras Observatory, the origin of the My 7. W. Mirenpus,

Indian longitudes, with the great triangulation. This important connection will be . Js;d E’"(";'\'
r.J. R. L. O'New,
effected next year. 3rd Class.

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 *

30. The Eastern Frontier Pm‘ty, under the command Mr. C. Lane, Chief eastern rronTiER PARTY.
Civil Assistant, took the ficld on the 17th November, 1863, arrived at Comillah on  grecutive Offcer.
the 23rd, and Agartolla on the 29th, and after making the necessary arrangements (‘higf IC:‘I:IPAJ“gm ”
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. Assistants.

W. C. Rossexnopk, Fa.,
. . . . . Civil Assistant,
31. The work completed during the season is shewn in table in Appendix. I, Brvencey, Fsq.,

Civil 2nd Assisiunt.

Sub-Assi E
“Mr. G. W. Atkinson was employed from the time of his joining my party (in the beginning of March) till the M u“{.(.s'(s"l.s]t:m‘[.
end of the ficld senson as observatory recorder, and in current office work. The duplicate angle books were brought wp B r.3 l'Cl' Hmuz,
uniformly by him in the licld, and he gave entire satisfaction. ra Llnss.
“ Mr, G. A. Harris was employed during the whole scason in erecting towers, in which he showed his usual energy
and good munnagenmient.
“Mr. J. T. Mendes wns appointed to the G. T. Survey, and joined his porty on the 3rd December last. T kept
him with me for a short time, until some stations hnd been selected in ndvance of those Mr. Harris wans engaged on, and on
Bth Jonuary he was deputed to undertake the building of seven towers. I have belore mentioned the delay I experienced
by these lowers not being ready, as they should have been, when required for the observations.  Mr. Mendes had heen pre-
viourly employed in the Department Public Works, in the Jessore district, in superintending buildings, and it wns thought
that his experience would have been useful for building our towers, but he did not show the experience expected from him,
and had his arrangementa been better, I think the works would have progressed far quicker; but, I believe he did his hest,

and hiad many dilficulties to encounter, and I have every reason to hope that, from the expericnce e has gained this year,
he will be more successful in the ensuing scoson.”

¢ «Mr. R. Clarkson sclected and obgerved the six trinngles, a8 the origin of the Masulipatam and Point Divy
Minor Series, starting from the sides BézicAdn, Anantawdram-Gorantlar, having to trace and clear most of the rays, and
build platforms ot the stations. This work occupied him nenrly three months: he then superintended the erection of the
platform at Puripdd 8.; after which he proceeded with the Approximate Series in advunce, and was ocenpied for five months
in carrying forward the work to the vicinity of Madras. e haa selected seventeen stations,—forming a double polygon, n
heptagen, and part of a single polygon,—extending the Series 118 miles.  Mr. Clarkson has done o hard season’s work, and
I have always found him diligent and painstaking, and [ trust he will receive your favorable consideration in submilting his
case to Government, for the awnrd of a liberal pension,

«Mr. F. Ryall performed the duties of recorder and observatory nssistant. for onc month quite to iny entisfaction,
after which he hns been for aix montha engaged on the minor series in the delta of the Kistna, n very diflicult country indeed,
boing overgrown with jungle, and intersected hy watercourses and swamps, in n deep alluvinl soil.  ITe hins selected tho
whole of the stations forming 25 triangles, extending 45 miles, clearing 260 miles of rays, and connecting with Masulipatan
and Point Diry Lighthouse. Whilst taking final observations ot his tenth station the raifie sct in, and obliged him 1o return
into quarters,

“Me. J.W. Mitchell, afier nssisting Mr. Clarkson for a month, ncted very efficiently as recorder nnd observatory
nsgistant, till relicved by Mr. O'Neill's return from leave.  He only reached the origin of the secondary series, the execution
of which I entrusted to him in April.  During the four months he has been engnged independently he has scleeled 15
stations, or 17 triangles, cxtending over 49 miles, built 1 platform (18 feet), and cleaved 133 miles of vy,  Mr. Milchell
has now corapleted three years in the grode of 3rd Class Sub-Assistant.  His training at the head-quariers computing office,
though it delayed his initintion into the practice of our field. duties, has rendered him a good compuler. T min glad to report
that Mr. Mitchell's conduct has been uniforily good, snd I beg to recommend him to your favorable consideration for pro-
motion.

¢ Mr. O'Neill only rejoined from sick lenve about the middle of the ficld season, and after taking part in the build-

ing of Darrutippa etation platform, performed cfficiently the dutics of recorder and office ussistant till the close of the
seuson.”’
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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 semi-barbarous tribes of the district. These relations have
throughout been conducted with unusual tact, and reflect great credit on Messrs.
Lane and Rossenrode.

33. The copious extracts from Mr. C. Lane's report which T have appended
contain much valuable information concerning the natural products of the country ;
and there is one curious circumstance mentioned by him to which I 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 field season, and then turn south, parallel to the Arracan coast.

35.  Mr. Lane reports on his assistants as below.*

36. This Scries 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),—tle ovigin of the Meridional Series,—which connects the
Calcutta West Longitudinal Series with the North-East Himalayan Series, on me-
ridian 83° 30" Tiast longitude.

38. The upper mark-stone had, as usual, been destroyed, but the lower one,
engraved on the rock in 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 cxecuted upwards of thirty years ago, with
a very defective instrument, and in the days when accurate geodesy was compara-
tively little understood, is utterly 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
searce, and fever at the commencement and at the end of the cold season very pre-
valent; twice the ecamp suffered scverely from its atlacks. On the first occasion—
19th and 20th Dcccn_lbcr—thc Europcans suffered little, but every native, without

* “Qv. Civil Assistant W. €. Rossenrode enrried on the Approximate Series throughout the season, and assisted

in ﬁ-‘"'ﬁl the position of Comillah.  The selection of some of the principal slations was, as already observed, most dificult,
which he got over in his usual masterly style.

_ OMe Civil 2nd Assistant H. Beverley was employed at the heginning of the season in repairing woodon platforma,
r\_t‘nrmg obstructions in rays, nnd moking rays.  ITe nssisted in the observatory nnd current duties ot Dawa hill station, where
ciretanpolar stae ohservations were faken for azimuth.  After this Mr. Beverley wns engaged in making roads between prin-
cipal atutions, and townrds the end of the season in Inying down some s(-qon(lm-:\' points.

“Me. 3ed Class: Sub-Assistant. W, (1 Price joined, as already olserved, at Agartalln, and has been in training

(ln-m-.gl!nntl the season _in ﬂ\o_ (lu_livs of observatory navistont and in current office work, in which he hos evinced much zeal
i wssiduily, and is likely, in lime, {o Lurn out o useful member of the Department.”
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exception, was prostrated. On the second, the Europeans suffered most, and had
not Mr. Kecelan 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. This 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, I 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 contend 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 Gurhagmh Series, was directed,
with his party, to revise, for reasons already stated, the Calcutta East Longitudinal
Series from Seronj to Amua H. S.,—the origin of the Amua Meridional Series,—
and thence to carry a Series south, on the meridian of 82° East.

44. Mr. Shelverton took the ficld carly in October, and reached Seronj base
on 16th December. Arrangements were at once made for strengthening the old
Longitudinal Series by the addition of two new stations, thus transforining that
portion of it into a chain of four simple polygons, and making it as good as can be
desired. These preliminary operations afforded occupation 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 executed this portion of his work with his usual
ablity 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 somc of the stations, and of Mr. Civil Assistant A. W. Donnelly, who

® <« On the completion of the selection of the two polygona of Merchari and Siwari, the main party left airai
11. 8., and marched for IToori . 8. in Rewnl, to begin the final observations,  On arvival at Merchari, several of the men
of lho eslablisliment, with the native doctor, were suddenly taken ill with fever, and during the following two days, the 19th
and 20th December, all in camp were prostraled, mtlu(lmg mysell. The work wae this, unlortunately, hrmmht to n stend-
still. My first care wns to get the native doctor we 1, and to lenve the loc ality for an open and he althier tract. | was glad to
find thal, aflter n few days illness, the doctor was nhl(‘ althongh very weak himsell, to administer medicines to the establish-
mnent.  As soon ns it was possible to do so, T lelt the neighhourhood of Merchari, and proceeded by short marches to the
Rewnh border, and nrrived at the foot of the hill station of Jaori on the morming oi' the 25th December, where T eatablished
nn hospitul, und reported the sickness of (he establishment in g letter, dated the 26th December, 1863, Thiere were three
casunlties, and, subsequently, four or five desertions. I would take the present opportunity to add that the skil und perseve-
rmnee of the native doctor thronghout was moest praiseworthy.,  Farly in January the men of the establishment began to re-
corer from the fever, and em the 111h the muin pnrly rcsmm 2 uporulmnn, and commenced the pnnrnnl imgles nl' the revi-
aion at the hill station of MHaori, or Aonri. - L

“TIt s in the jungles in which the three last stations of the Gaonrdhnsa polygon are aitvated thai 1he Approximale
Serica parly was n second time aftacked with jungle fever,  When the vative decter joined them, he deseribes having found
Loth Messrs. Kecelan and Trotter in a very preeavious state. They were bothe lying outside on steaw, under the shade off
trees.  Their tents were not pitehed, and they were without lood, as all in camp, both publie and privafe servanls, with one
or {wo exceptions, were prostrated.  The native doetor’s timely arvival, no doubt, =aved the lives of these 1wo assisients, who
were found in n most helpless condition ; in facl. the fever has laid such hold of their constitutions, that both of them are at
the present time more or less sick, and still under medical treatment.

T beg to bring to your favorable nolice the services of Messrs. Keelan, Peyehers and Trotter, who have through-
out the scasen, under the peculiar circumstances ulrendy brought to your wotice, Leen most zcalous in the performanee of
their duties."

JUBBULPORE N.IRICICNAL
SERIES,

Exceutive Qfficer.

G.H. W.SHELVERTON, Fa.,
Clivil Assistant.

Assistant.
A. DoxxEeLry, Feq.,
Civil 2ad Asaistant.

Sub-Assistants.
Mr. M. C. Hickig,
Senior Sub- Assistant.
Mr. F. Brnr,
1st Class.

Mr. L. Pocock,
2nd Class.
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2nd Class.
Mr. G. BELCIANM,
3rd Class.
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laid out the Approximate Series, on the meridian of Jubbulpore; also of Messrs.
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 whnormal fo 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 Mr. H. Taylor,
a practical astronomer, trained in the Greenwich Observatory, of considerable ex-
perience and ability.

51. No. 2 Party was placed under Lieut. V. M. Campbell, R.E., an ener-
getic and talented young officer, who joined the Department in January, 1863, and
took 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 Series named after them.

53.  No. 2 Party was to work from north to south, observing from certain
stations of the Great Meridional Are of India, about one degree apart, excepting at
the northern extremity, where the vicinity of the Himalayas rendered it desirable
to have them closer, in order to obtain a tolerably complete series, 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 bis health to take leave to Europe. No covenanted
officer being available for the jurpose, 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 disappointment.
After spending two months in Caleutta in vain attempts to master the subject, Mr.
Armstrong reported that he was physically incapable of making the observations,

) * «“Mr. C. Hickie wns entrnated with (he building of platforms, cutting of hill roads, and clearing of forest on
thia portion of the work. T am glad to report that his arvangementa were good throughout, and his progress rapid enough
to cnahle me to begin my obacrvations on the 30th January, 18G4. To Mr. 1fickic is nlso due the eredit of having sclected,
under really difficult cirenmstances, the principal station of Bhnorgara, which gnve us o hexagon round Himilia H. 8., and
delivered the Series from the complicated figures that had originally been ndopted. .

- _:\Tr. AW, I)on_nclly wns dirceled by me to lay out a double series, consisting chiefly of hexngons, along the
meridian of Jubbulpore, basing it on the side Kalwmar IT. 8, to Lora 1L . of the West Caleulta Longitudinol Series.

* Mr. F. Bell wns defnched with Mr. Donnelly to help the Intter generally, and (o observe, with a 12-inch theodolite,

the nugles of the Approximate Series. ’

“Alre. L. J. Pocork was my abservalory assistan ;

vatory und office forms; ’

beconming, in due course,

he was always uscful to me; he is quite conversnnt with obser-
can use n Vernier theodolite ; is intelligent, active, and exceedingly willing, and gives {air promise of
un excellent swrveyor.”
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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 furlough 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 earncst solicitation of Lieut.-Colonel J. T. Walker.

57. Lieut. 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 May
had completed the observations at the stations of Amsét, Nojhili, Dateri, and Nob.
Considering that this was his first season, the amount of work finished is very
creditable to Licutenant 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 hLis two sub-
assistants, Messrs. Wood and Belcham. 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 neatness
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. Thwllicr on the 1st October. On the 14th of the
same month they left the head-quarters of the G. T. Survey at Dehra, 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
theytook 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 mecan sca
level at Karachi with that at Calcutta, and at the same time to provide a scrics 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, Licutenant Trotter
and several of his 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 Ly the or-
dinary road, and proceeded, #id Monghyr, to Burliee, 53 miles west of Bhagnlpore.

At Burhee he was again attacked by fever, and after attempting to combat it for -

gome days, was finally compelled to proceed to Patna, to place Limsclf under proper
medical advice. There he remained until February, when he again took the ficld,
and continued leveling until the beginning of April, by which time he had worked
up to Phutka Gerowha, the sccond encamping ground, near Benares. Thence he
proceeded to Allahabad, and availed himsclf of the low state of the river.to level
from the encamping ground of Joosee, on the west bank of the river, to the Alla-

(z y
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habad Fort on the east bank. This closed the scason’s work. The total amount
leveled was 346 miles of main line and 14 miles of branch line. About thix amount
of work (350 miles) remains to complete the connexion with the Bombay linc at
Agra, and will, doubtless, be finished early next season. 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 levels can be referred—between Karachi
and Attock, Attock and Agra, Agra and Calcutta, Agra and Scronj, in Central India.

62. The line of the East India Railway was selected for our leveling opera-
tions, because it was fully 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
Sultangnnje, which stood on a mound 60 feet higlh, quite clear of the line of railway,
simply that the resident engineer might place his bungalow on so pleasant and
commanding an elevation.

63. During the past year Lieutenant John Herschel, whose scientific ac-
quirements and business habits prove him a worthy inheritor of the honored name
lie Lears, has continued his investigations, and matured the mechanical application of
formulie required for the reduction of all geodetical figures on the principle of minimum
squarcs—(referred to in para. 47 of last Report). Simple far beyond all expecta-
tions, with their aid, the rigorous simultaneous reduction of any kind of figure
is effccted 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 Sironj 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 Lient. Herschel, and justify
us in expecting that soon our mathematical processes, like our triangulation, will
bear comparison with the best surveys in the world.

6G. 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 gridivon. They cannot be finally closed until the whole triangulation
is complcte, because the residual errors due to each Series cannot be fairly dispersed
until the weight due to each can be fairly ascertained, and applied in the dispersion.
This, in fact, involves a stiinultaneous solution of all the equations of errors of series
of the whole triangulation,—a question of enormous magnitude, and the main cause
of the Superintendent’s visit to Europe, where he has discussed the subject with, and
obtained from, the Astronomer Royal, Mr. Airy, tolerably simple formule, 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 remains to be done, and how best to do it.

“The field work itself is of two kinds, viz.,—linear and angular. These are entirely distinct, and,
up to a certain point, so are the computations which they involve. Each ia absolutely necessary to render
the other of any ultimate use, and thercfore, in one sense, they may be said to be of equal importance ;
but, beyond this, there is no comparison between thewm, for the latter are far more numerous and bulky,
and require a 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 nnglcs produce thousands of angular ones. It is therefore evident 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 cnd of the present month it
will have bLeen reached, as regards the greater portion of the Great North-West Quadrilateral, and the
opportunity is therefore a good one for the purpose of arranging our ideas.

“ 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 serics of triangles, forming an irregular quadrilateral figure, at each
of the four corners of which a base line has been measured, viz. :—The Sironj 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 Himalayas, about one hundred miles N. of Mcerut ; the Chuch Base on the banks of the Indus, near
Attock ; and the Karachi Base o few miles from the sca coast, near the harbour of that name. These
bases are connceted together by continuous series of triangles known, respectively, as the ¢ Great dre,
Northern Section, the * North-West Himalaya Series, the ¢ Indus Series) and the ‘ Karachi, or Western
Longitudinal Series!

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

crossed by the following Scrics, viz. :—The ¢ Rahoon Meridional Series, the *Gurhagurh Meridional
Series; the ‘Jogi Tila Series, the ¢ Sutley) Series)

“Tt will be seen from the above that this huge quadrilateral involves four measured base lines,
connected 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 Trigonumectrical Survey has
been 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 effected throughout, in accordance
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 Probabilities. In other words, (with the cxception
of those on the Great Are and Sutlej Serics), the whole of the observations have been reduced 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, fifty-six polygonal, and twenty-one compound figures, according tq the method of *lenst
Bquares.’

« 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

final.

« So far the linear and angular date have been independent of each other, but from this point the
case alters. DBase 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 ou the assumed figure of the earth, but more largely on the angular values of the connecting trian-
gulation. The sources of error in the latter are so much more numerous and effective that it has always
been considered advisable to consider the others as practically non-existent.

«The error here alluded to is genernlly known as ‘linear discrepancy between bases.’ Starting
from one base and computing, with the reduced angles, the serics of triangles which conneet it with
another, a lincar value of that other base is obtained which accords more or less with the measured value.
The discordance is the crror spoken of.

“In the present instance we have four such connecting series between hases, which, for the sake
of distinction, we will call Firat (Yass Principal, to distinguish them from other principal, series, (which
we will call Second Class) which traverse the included area of the quadrilateral without procceding direct
from base to base. In classing them thus there is no intention to imply inferiority in either. So far from
such being the case, it is the very superiority of some of the latter over some of the former that necessi-
tates a departure from the practice, hitherto adopted rather for expedience’ sako than for any more logical

™o
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Dated 18th August, 1864,
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reason, of temporarily ignoring the influence of each intersceting series. Such departure, however, from
the system of piecemeal reduction being once conceded as required by the circumstances of the cose, we
find ourselves committed to the only alternative—that of semultaneous 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 as 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 turned out consist mainly of a sketch map
of Jeypore and Bustar, the country alluded to in para. 11 of Report for 1862-63
as so 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 Dehra
office, and the remainder in the Surveyor Geuneral’s Office at Calcutta; but the re-
sults, though good of their kind, and exceedingly useful, are but photographs, and
fall far short of what is produced by photo-zincography or photo-lithography.
Next year, i.c., 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 executed at the Ordnunce 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 eqnipment. 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 equal opportunities, though they may have morc
leisure to devote to the study of them.

I have the honor to be,
Sir,
Y our most obedient Servant,
D. G. ROBINSON, Lieut.-Colonel, R.E.,
: Ofy. Superintendent G. T. Survey of India.

( Posteript.)
Whilst this Report was in the Press, Mr. Civil Assistant Johnson rejoined
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my hoad-quarters, from Kashmir, after completing, in a most satisfactory manner,
the only remainiig unsurveyed portion of the territories of the Mabarajali of
Kashmir.

The following letter to my addrese, from the officer in charge of the Kashmir
Neries, gives a brief account of what has been effected by Mr. Jolnson's small
party during the past ficld seasen. It speaks for itsclf, but it is impossible to with-
hold one’s admiration of the pluck of the men who, trying first one impracticable route,
and then another, in inhospitable regions, finally eftected 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 fitting opportunity for soliciting a further marked
expression of the approbation of Government for Captain 1. G. Montgomerie and
his assistants.

The progress of this Survey from its commencement has been watched with
unusual interest both in India and in Burope. The learned societies 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 bé.

If we pause to consider the difficultics of such an enterprise, the actual dan-
ger that must have been incurred in ascending 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 crevasses, or the difticulty of breathing in an atmosphere whose pressure was
diminished to less than half of that which men thrive best in, and the serious effect of
this rarity on the animal functions of all men, or if we only bear in mind the physical
exertion, the fatigue, the intense 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 applaud the deter-
mination of the men,%and the completeness of the arrangements that have characte-
rized their operations throughout.

To Captain T. G. Mohtgomerie, Royal Engineers, who from the first has
commanded the party, and conducted its difficult political relations with the jealous
native chicfs with so mnch tact and ability, the main credit of course is duc; but his
talents would have availed little had he not been supported by so splendid a staff of
talented mountaineers, 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.

SR, —

“In my letter, No. 566, dated Tth November, 1864, T had the honor to report that the ficld work
of the Kashmir Scries had been completed.  The following genernl account of the last season’s operations
will, I think, prove intercsting. The camp of the detached party which has been working in Ladak has
pot yet reached head-quarters, but as soon as it does 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 severe and
late winter they had considerable diffieulty in crossing the Himalayas. When crossing the range by the
Zoji-In (pass) no less than nincteen miles of snow had to he traversed. Notwithstanding the severity of
the scason, Mr. Johnson pushed on to the Changchenmo Valley.  On arrival there he found that a great
part of the plains towards Tartary were still covered with snow, even at the end of July.

“ The country to be sarveyed proving even more difficult than had been anticipated, Mr. Johnson
took with him nothing Leyond the actual mecessaries of life, and reduced his party to the lowest number
possible.
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« Starting from Changchenmo, he advanced first in a northerly direction, then returning in a south-
westerly direction for smmne 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 mountains, 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 ever been reached by any man.  One of the points is upwards of 23,000 feet above the sea.

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

“The above will give you but a very faint idea of the hardships encountcred. The country tra-
versed was utterly desolate, fuel 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 Karakoram by the Nubra, 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 proceeding up the Shayok River, and deserves great credit for
sketching a large amount of difficult ground in the Changchenmo and Shayok Vallies,

“All things considered, I think Mr. Johnson 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, MontaoMERtE, Capt., R.E.,
“In charge Kashmir Series.”







APPENDIX.

Table A.

ABSTRACT OF THE OUT-TURN OF WORK EXECUTED BY EACH TRIANGUTATING PARTY OF THE
G. T. SURVEY OF INDIA DURING THE OFFICIAL YEAR 1863-04.

< LSl oa 3 ) ]
B olg |23|F |is|2s|=Es]| B
D 2 tog | B SS |28 | EL s e
i 5 e |lm  |=BT|ET | 8,C -
s |hg| SIS || EE|EE | T o ]
RE |22 | B |22 [ g2 |28 | 2282 o i
el 2ol 2N | vt | &F =
E2 | 88 | & ~| E5 ] o | e |AMem E 3
2|95 | 22 k(l-'E E®™ | g™ ;.m"‘ < a
wE | BR |8 | za | BT |28 |2E2 5 &
g |2 |e=|E (25|35 |82 S
SrATISTICS, E 3 2% .5 L% | g4 |@AEA 4
g 31| |5 |4 2 8
Number Principal Stations, . . . 25 13 13 16 11 20 98
' . Triangles completed, . 29 13 18 17 11 22 1‘:0
Area of . Triangulation, . . 3954 606G 764 | 4328 | 4300 901 14853
Length of , » . N 138 68 52 | 128 | 118 798 5838
Mean Error of Principal Triangulation, . | ... 069 | 041 | 061 038 | 07 176
Mean Reciproeal Weight of Angles, . . 010 021} 012 142
Azimuths Observed, . . . . . 1 1 1 3
Area of Secondary Triangulation, .- .| 5500 | 280 359 5312 11481
Number of Secondary Triangulation, three } 54 14| . 6 1 113 188
angles obsevved, K . - B}
Length of Sccondary Series, . . . 144 105 219
Number of Intersected Points, . . . 175 17 1 28 285 606
» Sccondary ) Stations, whose} 109 4| 9 2| 58 182
heights have been fixed, . . )
3 Principal Stations of Approxi- } 17 10 12 13 52
mate Serles, . . . . . j) 10 35
' Towers built, . . 14 1 20 12 3 42
" Platforms, . . I 7 .. -
Direct distance of Approximate Series, .| ... 118 52 78 | ... 104, 58 410
Number of miles of Rays cleaved, . . 500 | 400 50 3 180 1134
» Roads made, . 220 20 210
N‘jlll’“'hpr' _"f l',,‘_(.m_lpntntio.n of Elements, &e., ) 21| . 26 6| 30 106
rincipal ©Criangulation, .
Do, do,, Secondary Triangulation, i 412 17 62 | 2114 | ... 695
" Preliminary Churts prepared, . 2 1) .. 1 1 1. 1 7
Ar{‘ninlci)lpogrnphlcull_\' Surveyed, 1 mile to} ] 333 333
Do., do., + mile to 1 inch, . . | %530 7530

EXTRACTS FROM A REPORT ON THE REMAINING PORTION OF HILL TIPPERAH, BETWEEN LAM-
BUSARA AND SAISUM HILL STATIONS AND THE RIVER FENNY, TRIANGULATED DURING
1863-64 BY MR. CIVIL ASSISTANT C. LANE.

(1) The Report of 186263 embraced the portion of Hill Tipperah comprised between lat. 23° 50*
and 24° 26' and Jong. 91° 20" and 92° ¥, It now remaing to speak of the contiguous country to tha

south, which has just been crossed by the operations of the Eastern Frontier Scries G. T. Survey during
the late ficld season.

(2.) There are no districts or divisions in this thinly inhabited country, which, as was before ob-
served, is, for the most. part, an utter wilderness.  The following are said to be the thanas :—Koilcshar,
Sarwa-Dharamnagar, Kamalpur, part of Asampara, part of Bamattia, Chornibari, Bisalgar, Udepur, (the
former eapital of Hill Tipperah, but now only o 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 aspect. of the country in the tract under consideration is much thé same as the preceding,
or northern, portion, heing the continuation of the Llock of hills described in last Report, intersected by
innumerable watercourses and o few strenms and rivers, and covered similarly with the densest possible
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reed or makla bamboo, occasivnally with patches of tall tree jungle, or forest, and here and there with

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

(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 vicinity of
watercourses, intense cold and excessive damp and chill are felt. The latter is the sort of cold weather
which is experienced during the months of November, December and January at new Agartalla, the present
ceapital of Hill Tipperah, situated in the plains, within a short distance of the foot of the hills, owing to
the bogs and marshes, tanks, and numerous little ponds about the place. These peculiarities 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 comamunica-
tion with the contiguouns 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 poured heavily every day, and often
two and three times within the twenty-four hours, with the exception only of one 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 gerras of jungle. fever. These opinions are not
fanciful, but the result of careful observation and actual cxperience 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, the latter of which were, in many instances, cxtremely 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 season 1862-63 a few casualties 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 and shelter under tree jungle.

(5.) The woods in Hil Tipperah are as follows, viz. :—Jaril, gfimbar, of two kinds, “sil” and
“ful,” the former uscd for posts, and the latter for boxes; ringi, of two sorts, of which boxes, trunks,
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 are made, and it is also uscd for rafters of huts and dwellings; négdsri, sometimes
called iron wood, owing to its excessive hardncss; sisd, used for planks and posts; béindirlati, which
attains a height of about fifteen feet, and o 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 its crookedness ; dhip, which
is burnt at the worship of idols in Hindoo temples; agar, the core 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 considered durable, oil is extracted from the nut (fruit) of the pitraj, and is used
for burning ; bajna, or bdring, rafters made of which, owing to immunity from rot and dccay, are said
to endure for eighty or ninety years, an oil is likewise extracted from its fruit, which, when fresh, is caten
like ghee ; hargnjja, used for beams and rafters, and, if seasoned, is said not to be subject to rot, being a
heavy, close-grmined wood, and also durable; awal, 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 ;
lohajori, said to be extremcly 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 scantlings.

(6.) The following native medicinal plants are also obtainable in Hill Tipperah, viz. :—Amaloki
vel aila, horra, and bahera, the three together called “ trifala” ; sil-ada, harina-gokhur, sial-shuis, zahar-

® This fruit, found with a single natural line or strenk on it, termed “* ckmikh,” being a greot rarity, is valued
at 80 Rupces. It is used by Ilindoo priests (or decoruting the idols in their temples.
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partab, masa-gando, har-banga, nagesar, or nagesri (*iron wood" tree), kutchila, chawal-mugra, ghila,
gand-bhada, zer-mul, tal-muli, indra-jao, isaph gele, topehini, bagdar, sukchini, and nirbis.

(7.) There are also wild vegctables, and some kinds of fruit in Iill Tipperal, viz. :—Thorai.
(Bengali katehu), tha (Bengali mukhi), thaddk (Bengali gatch-alu), thaktoi (Bengali mo-alu), tha-bolong
(Bengali jungly alu), raisuk (Bengali galla-bent).  Fruit—Bamboo kernel, jamun (Bengali), bibi (Den-
goli), 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 scason, at a hill ealled Sa-
brong, in latitude 23° 3’ and longitude 91° 48" There is another tree in this country, called in Bengali
the maritcha,” 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, indeed, in appearance and size, the
two leaves bear the greatest possible resemblance, and, by itsclf only, that of the * maritecha” could not
be distinguished from the genuinc tea leaf, the color and freedom from down being also the same in both.
The only visible difference is that the tea twig has a very small stipule at the base of the petiole, which
the “ maritcha” 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 species 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 Fenuy ; indeed, there can be little doubt it is to be met with throughout the
portion of Hill Tipperah between latitude 23 18" and the Fenny, and, conscquently, it may be inferrcd
that the trce considered to be the genuine tea would also thrive here. The clove plant has likewisc been
found indigenous on the table-land between 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 by a gentleman proceeding to Calcutta, but, unfortunately, when there, he did not find
time sufficient to take the samples to the Sccretary of the Horticultural Socicty, Mr. Bleychenden, for
his opinion. .

(8.) Mr. Civil Assistant W. C. Russenrode has mentioncd three kinds of dyes in use in this
country, viz, indigo, asg, or ason, and rankari. i '

(9) Inlast Report it was stated that there are fourtcen castes among the Tipperahs, of whom
two were originally Kookies. Such was the information obtained at the time from the Maharajah’s
people in attendance on my main camp. It scems, however, that each sub-division of a tribe is ruled by
4 hiead man, or petty chicftain, consequently the term clan will be more appropriate than caste. From
recent cnquiries, it appears that, besides the clans of Kookics before specified,+ the chief tribes consist of
Tipperahs, Halums, and Nawatias. The Tipperahs, who sometimes use the prefix of * Puran,” signifying
old, or aboriginal, arc divided into nine clans, viz.,—Guttpai, Jamatia, Rookum, Mbrﬁsing, Dongaro, Mo-
sobang, 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 ave twelve clans,—Kaifeng, Mirsing, Kaloi, Rangkhal, Rasti,
Rupni, Julai-Rupni, Nitchamte, Karbong, Bingser, Suiang, Ribang, or Riang. These Halams are also
called Sani-Kookies. In former days these people were the slaves or laborers of the Tipperahs, and are
su still, in some measure, to the preseut 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.) Among the inhabitants of Hill Tipperah the warriors consist of all the Kookies, the Jama-
tias, all the Nawatias, and 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,
and bows and arrows. Many are tolerably good shots, and some very good, with the gun, but the majo-
rity arc believed to excel with the primitive bow and arrow. They have no manufactories of metals, nor

gunsuiiths, and all the firearms they possess, ns well as the powder and musket balls which they use, are
evidently conveyed from Dritish 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 a previous part of this Report, on which

*  When nbout taking the field lnst November,

the jungles of Hill Tipperah.
two of the hill men, if the
they will do so.

£ the Commissionor of Chittngong desired me to look out for tea in
To remove all doubts on the subject it was deemed advisable to offer high remuueration to
y would gather seed at the proper season, and bring (hem to Chittagong. It remoins to be scen if

" .
1t There are more clans of Kookies ns well ns other savage tribes out o

i f Iill Tipperaly, and furt
the castern [rontier, of whom purticulars may be ascertained hercufter, as the o and farther south ulong

G. 'I. 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 inconvenicnce. It is well known that all Bengalis, and natives who live chiefly on rice, re-
quire to take scveral meuls 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 a vessel with fire and ashes,
over this fire are placed stout green bamboo tubes, filled with rice and water, and vegetables and water,
and the mouths closed with green leaves. The men then proceed on the march ; in a short time the meal
is ready, and it is then shared and eaten Ly 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, sitnated in valleys in the block of hills. The only village in the hills where o few goats
were scen was Waisabari, and they appeared healthy. Of wild animals, tigers were frequently heard and
scen 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
arc the same in the country traversed during the last scason,

C, LaxE, Chief Civil Assistant, G. T. Survey,
Chittagong, 15th August, 1864. In charge Eastern Frontier Party.

Table B.

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

Height of Rails Height of Rails
above Howrah Dock 8ill. | above Howrah Dock Sill.
E. 1. RAILWAY STATIONS. DirrERENCES.
Railway Values. G. T. Survey Values.
Miles from
Calcatta.

Serampore, 13 36-40 32:552 + 3:848
Pundoonh, . . 381 58-40 54:031 + 4369
Mymarce, . . . 514 82:97 78:330 + 4G40
Burdwan, . . 67L 116-40 111-958 + 4412
Kanoo Junction, . ] 137-47 133172 + 4208
Ghooshkarah, 87} 127-47 122-137 . + 5333
Biddiah, . . 94} 14947 143-903 + 5567
Bulpore, . . 99} 176-47 171-2G8 + 5202
Abmudpore, . . .| 111} 14847 145-846 + 2621
Synthea, L 1 18547 179963 + 5507
Mullarpore, . . .| 1291 159-77 155-342 + 4428
Rampore Haut, . .| 137 13545 128443 I 7-007
Pakowr, . . .| 1691 121-47 116025 M 5445
Teenpahar, . . .| 196 121-39 115412 + 5978
Colgong, . . .| 246} 13539 130-050 + 5:340
Ghoga, . . . .lo2523 138-39 127-003 + 11-387
Bhagulpore, . . .| 2651 163-39 155-336 + 8:054
Sultangunje, . . .| 280% 141-30 135-387 + 6-003
Burriarpore, . . . 2913 139-51 138:094 4+ 1416
Monghyr, . . . 303 148-39 139-407 + 8:983
Burtheea, . . .| 3361 165-39 159917 4 5473
Mokamch, . .| 347} 168-19 154-700 + 13490
Barr, . . . .| 363} 172:99 161-375 4 11615
Bukturpore, . . . 3T 177-09 168792 + 8208
Puttooha, . . .| 38) 184-65 174-500 + 10°150
Patna, . . . . 3961 188-99 183-372 + 5618
Bankipore, . . .| 402 186:57 177-872 4+ 8698
Dinapore, . . .| 408; 19451 184407 + 10103
Bihta, . . . .| 419 20777 199-019 + 8751

. E. end. 239-37 231-798 + 7572
Soane River, . { W. end, 239-37 231-828 4+ 7512
Armbh, . . . S 4’3‘3i 208-37 200-294 + 8076
Beehea, . . L4464 224-37 214528 + 9842
Deedulnugger, . . ] 498 241°82 933022 4+ 7808

The Railway Valucs given in this Table are the latest supplied by the Railway Department.
October 11th, 1864, . (Signed) 4 HeNRY TROTTER, Lieut., R.K.
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ANNUAL RETURN OF WORK EXECUTED IN THE DRAWING BRANCH OF THE OFFICE OF

SUPERINTENDENT G. T. SURVEY FROM lst may, 1863, 1o lst may, 1864.

No. Deecription of Work. Remarks.
Sheet No. 2 ¢« Baltistan, or Litile Tibet, with Lhe adjncent districts of
Laduk,” ou the basis of the Great ‘Lrigonometrical Survey, by Capt.
T. G. Montgome) ie and Assistants (mlgnm]) scale 4 miles = 1inch, | For Home Government.
Sheet No. 3, portion of Zaskar, on the basis of the G. T. Survey, ditlo, Do.
Diagram ilm\\mn the order und arrangement of the sections for the
] new Kashmir an scale 32 miles = 1 inch,
2 Copies. -| Preliminary Chart of the Cherrapoonjee, Sylhet, and Cnc]lar SL‘rles, ... | For Srvr. Genl’s. Oflice & Home Govt.
Trace of Rnhoon Series Chart, scason 1861-62, scn,le 4 miles == 1 inch, | For the use of Gwalior Topl. Survey.
I'race of ditto, 1860-61, ditto, Do.
Scction No. 7, new Kashmir Map, (for photography), ...
Do. No. 8, do. do.
Original & | Chart of the Northern Trans-Indus Frontier Survcy, season 1849 53
Copy. seale 4 miles = 1 inch, Copy for Surveyor General.
Preliminary Chart of the Jogi Tll'l Mondlonnl Scr)cs, season 1856 57, do TFor Home Government,
Section No. 9, new Kashmir Map, (for photography), ... .
Extraet from C.llcuttu and Great Longitudinal Series Chart, comprned
between the Rahoon and Budhon Series (on vellum cloth), scale 4
miles = 1 inch, For the use of Gwalior Topl. Survey.
Chart of a portion of the trmngu]uhon ‘of the Northern Trans-Indus
Trontier Survey, scason 18:49-53, seale 4 miles = 1 inch, For Colonel Thuillier.
Sheet No. 3, (Jumoo territories), scale 2 miles=1 inch, (for hthogmph)),
Sheet No. 2 do., do. . E Printing of nnmes in progress.
Sheet No. 1, do. do.,
Section No. 4, new Kashmir map (for plotography), ...
Two Extracts from Major Walker’s Triangulation Chart of the Northcrn
Trans-Indus Irontier Survey, For Captain Montgomerie and Colonel
2 Copies. | Preliminary Chart of Minor ’l‘lmngulnhon ulong the River Chenub Robinson,
Sutlej Series, scason 1861-62, scale 4 miles = 1 inch, For Home Government and Surveyor
Do. Do. of the Rahoon Meridional Series, season 1862 63 General.
seale 4 miles = 1 inch, Do., do.
Two Extracts from Cleuita Longltudmnl Series Chart (on vellum cloth),
scale 4 miles = 1 inch, For Mr. Keelan and Mr. Shelverton.
Sheet No. 4, (Jamoo h.lutoucc), “scalo 2 miles = 1 mch (I'or litho-
gmp)nv), Names to be printed. -
Made a reduction ol Jonl I‘1h C]mnt, on ﬂu- scnlv nf 16 nll]L‘§ = 1 mch, For the use of Computing Office.
2 Copies. | Preliminary Chart of the Sutlej Series, seuson 1862-63, seale 4 miles =
1 iuch, ... | For Surreyor General and Home Go-
Do. Do. of the Guzerat Const Minor Serics, season 18G2-63, vernment,
scale 4 miles = 1 inch, Do., do.
Deo. Do. of the Sutlej Seri ies, seasons 1860-61 and 1861- 62
scale 4 miles = 1 inch, Do., do.
Do. Do. of the I‘nl]ml Iﬂmﬂ‘m ‘and Astor Trmugulntlon, sen-
son 16861-G2, scnle 4 niles =1 ll](‘ll Do., do.
Extroct from thc Skeletou Chart of the G. T. Suwev of Indm, bch\'cm\
the pnrnllels of 16 and 22° and meridians of 78 and 80° (on vellum
cloth), scale 32 miles = 1 ench, . For Mr. Shelverton,
2 Copies. | Preliminary Chart of the Eastern Fronticr Series, senle 4 miles =1 1mh, For Srvr. Genl, and Home Govermt.
Do. Do. of the Kashmir Meridional bcnes, scason 1861-62,

senle 4 miles = 1 inch,
Two Copics of Synopsis of nghts, Suﬂe] Serles, .
Reduction of Rough Map of parts of the Bustar nnd chpoor territo-
ries on the seale of 8 miles = 1 inch,
Section No. 3, new Kashmir Map, (for photogmplw),
Preliminary Chart, of the Jogi Tila Meridional Series, scason '1856- 57
scnle 4 miles = 1 inch,
Section No. 6, new Kashmir an, (for photogmphy),
Sheet No. 4, or Section No. 12, new Kashmir Map, for transmission to
Englnnd . .
Do., " do. " (for photorrruphv),
Section No. 5 new Kashmir Map, (for plnolonmph)),
Section No. 2, do., do.,
Ex(rnc{ ﬁoT Budhaon Meridional Series Chort on the scale of 8 miles
=1 inch,
Examinations of elghtcen I’rellmmury (Hmrts,

{ For Survr. Genl. and Office use, 3rd
{_copy for Home Govt. (half finished).
For Surveyor General.

Names to be printed.
For Office use.

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

Do.

For Mr. Shelverton.

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

In charge Drawing Office.
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