








ASTATI(SX RESEARCHES:

OR

TRANSACTIONS

OF THE

S O CIE T Y,

INSTITUTED IN BENGAL,

FOR ENQUIRING INTO THE

[IISTORY AND ANTIQUITIES, THE ARTS, SCIENCES, AND
LITERATURE,

OF

A S I A.

\ oLuME Tii Fourteesri. 3§ Y

—— et e o e e = > ——

CALCUTTA A:
PRINTED BY PHILIP PEREIRA, A% THE HINDCOSTANFEE PRESS.

——i——

1822,






)

II

111

Iv.

VIL

CONTENTS

-OF THE

FOURTEENTH VOLUME

Hccmmt"o\f a Discovery of a modern wmitation of the Védas,

with Remarks on the Genuine Works. By Francis ELvs,

Esqb 2 e n s s e & LAl LN LI B LI B ] s s o
Journal of a Survey to the Hzads of th¢ Rivers, Ganges and
Jumna. By Captain J. A. HopGson. ceee ceee

Latitudes of Places (n Hindustan, and th.e Northern Moun-
tains; with Observations of Longitude in the Mountains,
according to Immmersions and Emersions of Jupiter's Satel-
lites. DBy Captain J. A. XlopgsoN. .... .... ceee

Description of a Zoophyte, commonly found ahout the Coasts
of Singapore Island. " By DMajor General 'Tiosas
HarpwickEe, F. R. S. and V. P. ofthe A. S. .... .,..

Description of a Substance called Gez or Manna, and the In-
sect producing it. By Major General Tuoxas IIARDWICKE,
F.R. S.and V. P. of the 4. S. N

An account of Trigonometrical and Astronvmical Operations
Jor determining the Heights and Positions of the princi-
pal Peaks of the 1limdlaya DMountains. By Captain

*J. A. Hovasson and Licut. J. D). Herprrr. ... ceee
On the ancient Geography of Iudia. By Lieutenant Colonel

F~\VILFORD' seoae e s e ®so e LRI o® oo

60

180

182

187

373



VIIL QOn the Screx Glis. By Messrs. Diarn and DuvAUcFL, com-
municated by Major General IlArRDWIC 15.17 F. R S. and

;7 1’ ‘;’/‘ll“eA S o9 06 e 2 » e 0 L I e o 471
IX. On an Indian method of comstructing Arches, - By Captain
Magp1yTosH. ceen cees veas R eee. 476

X. An account of the Cootub Minar, and the Inscriptions im ils
vicinity. DBy WaLTER EwER, Esq. sase .ees 480

Appendix and Errata.

DIRECTIONS TG THE BINDER.

——
Plate 1 to face page 180
- 2 == 132
— 3 187
— 4 225
— 5 230
— 6 235
_— 7 280
—— 8 _— 339
— 9 —_ 471
— 10 476
— 11 480



4\4& RE#4,

- .
S ,.,,Zf
D= S s

|
ﬁ

—— VG ORY

a4

TRANSACTIONS

"OF THE

ASIATICK SOCIETY.

L

et .

Aecount of a Discovery of a modern imitation of the

Vepas, with Remarks on the Genuine J¥Vorks..

By FRANCIS ELLIS; Esc..

IN proceeding to give an aceount of"an instance of iiterary forgery,
or ra.ther, as the object of the-aather or authors, was certainly not literary
distinction, of religious imposition willront parallel;- I shall in the first
instance, eonfine myself to the description of the writings in-which it is
ciontained, a.dding, as specimens, a few passages selected from them,
imﬂ'such remarks as are necessary for the distinct clucidation of the
subjeet.. .r.p‘r, as my sole.object is to shew what these wrilings really are,
A
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a statement of their contents, as simple as prespicuity will aflow, will
effect this more readily than a lengthened dissertation§ though the subject,
calculated as il is to excite serious reflection, is well worthy of a more

detailed considerf,lion. <

1

I~ the year 1778, a book was printed &t Paris, eititled  L’Ezour
« Veédam, ou Ancien Commentaire du Védam, contenant Pexposition des
‘¢ opinions religieuses et philosophiqnes des Indiens. Traduit du Sam-
¢ scretam par un Brame.”” The origin of this work is stated in the fol-

lowing extract from the preface: “Cet cuvrage vient originairement

¢

-

des papiers de M. BarrueLemy, second membre du conscil de Pondi-
¢ cheri; M. DE Mobpave, .connu par son esprib et par ses scrvices, en

¢ apporta des Indes ure cepie, dort il fit présent @ M. Be YorraIrg, qui
1

-

Penvoya on 1761 2 le Bibliotheque de Roi de France. Cet illustre
ecrivain (Vide 8Siecle de Lovie XV. Chap. XXIX. Nol) nous

¢ apprend que ¢z Fvre e é1€ traduit du Samscretam par le graud prétre

€

-

¢ ou archi-brame de la pagode de Chercngham, vicillard respecte par sa

“ vertu incorruptible.”® The note in Vorraire’s work here referred to,
is as follows: “ Le grand prétre de Lile Cherengham, dauns la pro-
s vince d’Arcate, qui justifia le Chevalier Liass, contre los accusations
% du Gouverneur DupLeix, -efait un vieillard de cent ann€es, respecté
¢ par sa vertu incorruptible, Iicavait le Frangais et rendit de grands ser-
“ vices a la compagnie des Indes. Cest lui qui traduisil. L’ Eeour
¢ Védam, dont j°ai remis le manuscript ala Bibliotheque du hoi.”-—'l‘he._
copy of this work thus traced through the hands of Vevramre to.the

dbrary of the king of France, not being.complete, the ém'tor adds:
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¢¢ Nous avons suppli€ ce qui manque a cette copie par celle qu’en avoit

¢ faite M. ANgUETIL PU PERRON, egalement distingué par son savoir et
]

¢ _ctlébre par ges voyages,” &c. Itis clear, therefore, that VoLTaire

“

considered this an authenlic work, and actually, as statgd to be, a Com=
mentary on the Vedam, and ANQUETIL DU PERRON, wh; had passed many
yearsof his life in’India and professed a profound knowledge of its religion,
antiquities and literature, assisted in bringing it forward, as such, to the
world.  Now, observe what M. SonNNERAT says ¢n this subject: Il faut
‘ bien se garder de mettre au nombre des livres canoniques indiens L’ Ezour
¢ I'édam, dont rous avons la pretendue traductidn a la Bibliotheque du
“ Roi, et qui a été imprimée en 1778, —Ce n’ést bien certainement pas
“ Pun des quatres Védams, quoigu’il porte le noms mais plutdt un bivre
“ de controvereic ecrit @ Masulipatam par un Missionnaire, Clest une
¢ refutation de guelques Pouranons a la louange de Vicaenon, qui sont
4 de bien des siecles posterteurs aux Védams. On voit que UAuteur
* a voulu tout ramener & la religion Chritienne, en y laissant cepen=
“ dant quelques erreure, a fin qu'on me reconnit pas le Missionnaire
“ gour be manteau Brame. C’est denc a tort que M. pe VoLTaIRE el
¢ quelques aulres donnent 4 ce livre une importance qu’il ne merite pas
¢ et le regardent comme canonique.”’—M. SoNNERAT’s Tepresentation of
.
the work is perfectly correct, except that he must be mistaken in saying
it was writlcn at Masulipatam; all the Sanscrit lermns used in it, being
altered dccording to the Benga'li pronunciation, as will be more particu-
Jarly shewn hereafter. An inspection of the printed book, which was a
short time in my possession, led me, therefore, to conclude, that this work

was Wml?n in the Bengdli language by one of the missionaries and re«
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composed by tle author in French: for, as the object of it is undoubtedly
that, stated by M. SoxnNEraT, namecly to refule the doctrines of the
Purdnas and to lead indirectly to the introductionsof Christianity; it was

evidenl, that to attgin this object, it must have been originally composed,

in one of the Indian dialects. ;

o
.

AT the time this inference was drawn, I was not aware that-there existed:
any means of verifying it, and it was chance that enabled me to ascer=
tain that the original of this work still exists among the manuscripts ir:
the possession of the Catholic missionaries at Pondicherry, which are
understood to have originally belonge. to the society of Jesuits, Desides
the Ezour Védam, t\here are, also, among these manuscripts, :mitations
of the other three Védas; each of these are in Sanscrity in the Roman
character, and in French, these languages being written on the opposite-
pages ef tlie manuscripts, to give them the appearaace of originals with:
translations annexed:  As the best way of preving tc.those competent to
form an opiniorr on the subject, what these werks really are, 1 shall, pre-
viously to noticing the others, make an extract frem the commencement:
of the ¢ Chamo Bedo,” in both languages, giving the Sanscrit ae it
appears in the work, and in its proper crthograply,. and 1 shall then state
the substance of each chapter of the five books into which the work is.
divided, from the abstracts in the margin.of the mwanuscript. I must
premise, however, that the corrupt pronunciation of the Sanscrit and
the peculiar mode of orthography, adopted by the author to‘.express it,. _,

has made the reduction of the Sanscrit to its natural state, difficult and.

Kable to error.
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Tue supposed translation of the ¢ Chamo Bedo,”* (Sama Veda.)

thus commences:

(19

(19

[14

(11

(19

(13

[ 19

(13

(19

(39

(19

(21

(19

e .

¢ Zommm touchét+ de compassion et pressé du dsir de sauver les
hommes qui dans ce siécle de peché s’estoient fait des fausses idées de
la divinité entreprend de les rappeller, a ’idée du vray dieu en retragant
a leurs ieux ce que fait son essence et son caracthere, et d’abord il come

mence par lui offrir les hommages de la maniere qui suit. Adoration

au dieu quia mille tetess il est le vengeur du crime le soutien de tout ce
qui existe et le gourou du monde, il est eternel de'sa nature; il n’ajamais
eu de principes; il n’aura jamais de fin et ne fut jamais sujet au prestige
une syllabe compose son nom il est le createur de toutes choses 3 il est
Petreau dessus de tous les clres, et le dieu de toute verité; il est Petre par
lui mesmes il est le voy de voys el le maitre des mailres et le hieuouil fait
qaa demeure est le licu du vray bonheurs il est esprit desa nature toujours
le mesme et toujours venerable; il ne prouve dans lui ni chang(:menlui
vicissitude il est beurcux et heureux par lui mesine; il est en fin le com=
ble de toutes perfec’ions et au dessus de toutes nos connoissances, c’est
au dieu qui a pour ceux ui 'envoquent la tendresse d’un vray pere
qui j°offre mes adorations et mes hommages et c’est par la que je com-
mence le livre que je vay mettre au jour; puissent tous les hommes

imiler cet example et commencer tous leurs ouvrages par offrir leurs

#® This title is, a'so, written * Chdmo Védan.”
°

. -
+ Theo ofraphy and wording of the original have been carefully retained in this extract.
' B
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¢ hommages au vray dieu—1Jans ce moment narajon qui avait eatendu

C

113

(19

wt

(11

(19

19

<6

parler des differentes metamorphoses de la divinité et qui -avait ‘donné
- - v .' -
dans toutes ces reveries se present les mains joiates devaut Zomming k

maitre du ffcigh, le pria de ia lui enseigner et lui.dit.””

’

N. < Je suts seignenr un hommeé tout livre a Derreur je n’adresse o
vous comme au plus eclaire de tous les “hommes pour wous vrier de

m'enseigner la route que je deis desorrare suivr< pour me.seuver.>

Z.. < Il n’est point de vraye connotssance que cette que nMOUS COMMU=
niquer Le Vedon, Le Vedon est ce quil v a de pius grand. de plws
sublime, de plus caché et les hommes levrés a Derreur nc furent jamais

en etit ne de ie gouter nt de le comprendr e.”

THE Sanscrit of the preceding is as follows: the first Ime is written

exactly as in the original; in the secomd the orthegraphy is-corrected, a

few syllables conjacturally supplied, and a )iterat transiation, acccrding <

this reading, subjoined.

‘PROSL

Poromo karoniks zaimem koli kolmocho,

Parama carinico jaimenih cali calmasha.

'The most merciful Jaiment knowing the impurity of Gaxi.
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Bibrante sedocho b::o-mmono ozatartoto,

Vibhrinta chétasah brahimanah ajnyatarthatak,

The zn;hds of men were much confounded, and that from the want
vf a knowledge of the deity.

Ognaro kolon ouddaron monochi bibedio,

Ajnydana udd hdram manasi vivedya.

The power of ignorance had sprung in their minds,

Adohu brommno sorgion boktur arebe,
Adau brahmacharyam vactum archhe’.
Began to declare the duties of Brahmachari,
.
~r. P « ~
Lotrddohu poromanando siteno poromechoron naramo,
Tatrddaw paremdnanda chitena paraméswaram nandma.
Then in thebeginning, with a most delighted mind, he worsh:pped

the most Ingh Gon.

VERSE
i.

Qum choostero churickan &ebcn duxto nigzioho karoxoen,
Om Sahasre svrsiam devam dush’la nigraka caracam.
. Op! the god with a thousand heads, who causeh the destruction
of the wicked,
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2.
Stapokon zontow edinam pronctochi :ogaot.guruni, .
Sthdpacam jentu udindin pranalssmijegat gurumn,
The establisher of all creatures, Hiym, 1 reverence the chief of the

world.

3.
Adaram chorbo lokanam anadi nidonon probun,
Adhdram serva lGedndm anad’ nidhanam prab hum.

"The supporler of all worlds, the Lorp without beginning or end.

4.
Obedion chorbo majanam pronofochi mohotprobun,
Ab i dyam serva mdyanam pranatésmi mahatprablum,

Hin, not subjected to all the Mayas, 1 reverence the great Lorn,

.

5.
Olkioram poromon nition bichuakion bichuockon bohun,
Acsharam paramam nityam viswdchyam viswdsam b huvam.
The indestructible, the highest, the eternal, Hin, who is called the

universe, the station of th2 happiness of the universe,

6.
Chorbo totuamojon debon pronotoch: poratporon,
Serva tatwa mayam d¢vam pranatismi pardtparam,
The Gop, who energizes all elements, Him, I reverence, the high<

est of the high.
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. 7.

Prodono pourouchon chiddon chorbo gnanotko koronomn,

Pradkdna purugha;n siddham serva junyan’aica caranam.

The chief male, ihe fixed, the sole cause of all knowledge.
8.

Porat porotoron debon pronotochimola prebun,

Parot parataram dévam pranats smi mahaprab lam,

The most high Gep, Iim I reverence, the great I.ono.

9.

Porongioti porom damopobitron poromon podon,
Paramjyoti para:n. diimah pavitrain paramon ‘padam.

The highest light, the highest throne, the pure, the highest place.

10.
Chodnilco babon poromon pronotochi mahachsjon,
Saddica bhavam paramam pranatosmi mahua sayam.

v, whose nature never changes, the most high, 1 reverence sy,

whose ideas are sublime.

P ]l.

Tonchodanondo sit matron serextanam sorbo serexion,

Tum sadananda chin mdtram sreshtangu sarva sre shiatam.
L

" “Fhat pure spirit which is ever happy, of excellent things the most

- -
——

excellent,
[ ]

C
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12,

Nirgonuon w:otai naton pronotechi kritanzoli,

Nireunam niyatan nat ham pranatosini critawralih,

IThiy, who is without quahties. who never varles, the Liorp, hita I

worship with joined hands,

13.

Purecho poremanaods.chorenagato hossolo,

Laré’sa peramaineda sarana gata vatsala.
v thot

O thou, the bigh Lonp, O thou the pre-eminently hap

w ho shewest mercy to those who take refuge with the .

11.
Trakiman koring ciindo mootito namostutc,

q' el - \ o S N . . P
ralv mam caruna sind ho® muclida ya namastuie,

Deliver niy O sea of merey! for the sake of ¢ternal beatitude, I

worliip thee,

PROSE.
Iii o i tiaeise lniecon bromeno toutocho,

“eshTar tham bralona stulasya,

Ie o

ro-,
L. o

declared as an admonition ‘o the disciples
wiho s faude ! the Supreme.
.

Piucii-n Cromoje nanahotare serdbome beto varc; wo ccak tuwalioe

Ftasmde camaye nan’acatura “srarvaps - 0 70 g gane ol aacdiag,
v
Athat tie Nanayaxa,who bad a0 e v el
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~“Obapotochat kretanzoli boutua bedo gourun,

\- cay - g . . - -
Avtipatasmat ¢ritanjelih bluitwd Veéda gurum.

11

Appn}u-hed theogreat one and, revercully joining his lands,
L]

hie drew nelr to the teacher of the Véda.
L] [
Zomend Lichi boron prertiyo,
Jatmend rishi varam prapayea.

To Jaimvexi, the select of the sages,

VERSE
S LR

N. Chondino hirowrdatmua wo L wchit brdavaon Loula,

Aham dine cimud atma na cinclhit cridavan b,huci:.

1 am a wretch whose mind is void of understaudipg, who

dane no good in the world,

1G.
LK cnoine toronane noto® koipoja bedo historon,

Cena wie tarana.n natha cripaya vada vistaram.

r ol -
Whiiefore, O Lorn! have pity on e, and ‘elf me, at fength

Shliat 1ucars salvation may be Jhtaned,
17.
Ton bava gy oo loke nohidionte kodassona,
L J

[4 Al - - o
. %:n Clia yan faye loce na ridyante caduclioga.

Gt e ST

Bemags Froor, there s none in the world, wlo waons wen

[ 4
- spectiag il

AVE

-
P-’
-

:E\E":
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18.
Z.. Bina hedat notognanam bedohi dourguomon poron,
Vind véddt natajnyanam védahi durgamam parar..
The knowledge of tiat, can be obtained only by the Veéda, but

a kuowledge of the I’¢da is fost difficult to acquire.

19.
Pochondonadicarissn, hedo chastro chemussojon,
Pdshandandsticarch, han Véda Sastra samuchchayam.
Heretics and atheisis have coulused the whole of the Feda

Sd stra.

Tms specimen of the original wiil suffiec to convince those acquain ted
with the Sans¢rit and with the changes it undergoes in the Prdcrits and
spoken dialects, that this work, whether the author were a Native or a
European, mu-t ¢ither have originates in the provinces of Bengal 2nd
Orissa, cv have been composed by some one, who lnﬁtl there learned the
rudiments of the Sanscrit. As the establishment of this fact will tend
materially to facilitate the tracing of these forgeries to their origin, I
shall, also, endeavor to prove it to the satisfaction of those notacquainted
with the Sanserit and its derivative dialects. The Bengdlr, with which
the U(_lt_luya corresponds in most points. to which the following ohser«
vations extend, is writlen in a character derived in form and system
from the Ndgari, but rejecting many of the letters of t‘he'latteﬁrg_

permuting othets in a very corrupt but uniform mode: the wore pro-
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mineaTaf these changes are the rejection® of the hissing and harsh
aibila&?, ;}mg the thirty~firgt and thirty-second consonants of the Ndgar:
system, and the substitytion for them of the soft sibilant, expressed
throughout these works by the French ch; the utter rejection of va as a
letter and the substitution of ba in all cases where it ought to occur; the
conversion of the first vowel, a short, into o, of the diphthong at into oz;
of ya into ja, (written in the preceding extract gea) of cha into sa, ja
into. za, and of csha into cye (kia). A comparison of the original
exiract with: the interlined correction will furnish repeated examples of
each of these changes—thus the soft sibilant ch is written for the hissing
sibilant in the word ckorbo, properly sarva, and for the harsh sibilant in
richi, rishi; in the first syllable of chirichon (sirsham) it is used for the
corresponding Sanscrit letter, but in the last it 1s subslitut%d for the harsh
sibilant. In words bedo (Véda), debo (déva), and many others va is
converted to ba; majanam (mdydnram) is an instauce of the‘a)h,version
of »& inlo ja; somussojon (samuchchayam) of cha into sa and (Zoimeni), b
(Jamment), of ja into za and of at into oi; okioram for acsharam; affords
an instance of the lapse of the csha—All the Pseudo-Védas conform, in
the Sanscrit part to these changes as uniformly as they will be found to
take place in the preceding extract; and in addition, however, to these
dialegtic va;ialions the author has still further disfigured the language by
dropping all the aspirated letters, as c hn, gha, chha, &c. and by retaining
only one of many compound consonants, as in the word written tochin for
;};in, &c.. . ‘ -

* SpeDr. Can w's Bengali Grammar for the several changeshere ndkiced in tie latter part of Sect, 1.
¥ Ou the 1.>ron)£ﬁon of the letters,” from page 4 to 10, i

N D
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'Tue following abstracts of the several chapters are inserted in the
margin of the French part and are evidently intended for the informution
of the European rcader only, as the views of the author are more
explicitly declared in them, than can possibly be gatheréd from the text

either of the original or translation,

¢ LIVRE 1*—CHAPITRE 1-.”

*¢ ConTIENT Pexorde de tout Pouvrage, le motif qui a engagé ZorMens

4 le composer—Dedicace de son Livre a L’Etre Supreme-caractere
¢ du vrai gourou et ses fonotions.>’

(39

% CLAPITRE 2.”

¢ Qui contient une grande Idée de Dieu et de ses attributs et refute la

fausse id€e.4fue les faux Veédes donnent de la Divinitlé, abregé de la
i creation du monde.”

(13

. ¢« CHAPITRE 3=.»
¢ Trarre de la creation fabuleuse des faux Véds, fait la refutation; il

¢ traite ensuite, de la vertu et de ceux qui sont habiles et inhabiles a lire

¢ Je Védam.”?

« CHAPITRE 4=
¢ PairreE du vrai Dieu et du culte qu®on doit Iui rendre-en etablissant

¢ le cutte du vrai Dieu, il condamne le culte que Naralox veut guﬂ'.‘ :

¢ rende a Vichact &% Gbib>?
ke
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¢ LIVRE 2“—CHAPITRE 1*.»
o Am}z des 5 opinions fabuleuses de la Creation: la 1¢ llee P:

f. g g p ‘ ; : la appellée Pad-
¢ mokolpo, ah{ibue’e a YicuNous la 274 a la Tortué; la 3" an Cochon; la
¢ 4me a Gonecn la 5™ a'la Deesse Biroza s ensuite il parle de la 2"4¢ Crea-

bd .
“ tion, attribu€e a la Torlug, du Deluge, de la Metamorphose, de L°Etre
% Supreme en Tortué, de la Creation d’une fille avec laquelle la Tortug
“ se marie, des 3 mondes qui naisseitt chacun d’un Oeuf que la fille
 produit au bout d’un million d’ans—du 1°* sortit le Chouargam un
% million d’années apres sortit la Terre, du 2™ Ocuf, &c. elle crea dans
% le Chouargam, Kachiopo et Odite qui eurent poyr enfuns Bamon, Indro,
« Coubero, les Geants, de Bamon est la caste des Brames, d’Indro celle

« des Roys, de Coubero celle des Marchants, and des Geants celle des

¢ Choudras.” {

TN
¢ CHAPITRE 2*.»

& Renreame la refutation du precedent—Delle Id¢e de Dieu tirfe du

“ vrai Védam. -0
« CHAPITRE 3=

« ConTIENT la continuation de la Metamorphose de L’Etre Supreme en
, ¢ "Fortug, il renferme le systeme des Metamorphoses totales et partiales, c’est
¢ a dire qui renferment toute la divinite; systeme qu’on trouvera bien
« developpé dans L’Odorbo Bedo ou 4™ Véd, Liv. qui en parle ex pro-
‘.‘“ fesso, refutation de ce systeme—beau caractere du vrai dieus ZoIMENI
?ﬁvw chapitre Naraion auteu: du faya Thuma Véd, remarque

. md
“ &ssentigfie.”
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« LIVRB 3™—CHAPITRE 1" .
¢¢ ConmenT la Creation attribuée au Cochon, ¢’esf Bramua ou 14'yitre
¢ Supreme, sous le nom de Cxis qui se metamarphosg Gl}/éﬂﬁhon; et,
¢ Parvati sa famme en Truye pour relirer,-ét soutenir la Terre,

¢ description du Lieu qu’ habitait Cuaig.””

¢« CHAPITRE 2~

¢¢ ConTiENT la refutalion du precedent.”

« CHAPTRE 3™.»
*¢ ConTienT la description de la creation que fit le Dieu Cachon, le

¢ fond du sysleme de cette creation se trouve dans le corps du vrai

¢ Kzour Véd.” 1

. ¢“ LIVRE 3~—CHAPITRE 4™.”
¢ Esr la refutation du precedent.”

« LIVRE 4~—CHAPITRE 1-.”
¢¢ ContienT le mariage de Cuie L’Etre Supreme la naissance de son

“ fils Gonrcu, la perte de sa téte, a la quelle Cuis substitua celle d>un

¢ elephant et le commencement de la creation attribuce a Goneci.”

CHAPITRE 2>

¢ Kar la refutation des fables du precedent.”

C HAPIIng 8™

¢ I'anpLe de la manic'e dont Goxzecn fil les 3 mondes avac 5ot 3 yeuss
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- 2,
£ dy N\ fit le Chouargamg de celui du Milieu, la Terre; du 5™ le
¢ Patalam N crea les 3 Gounalous,* il placa la Chotagunam dsns. le

(13

(13

(19

(13

(13

(49

(19

(13

[13

£

&e

¢

L al

(19

(13

-

(99

Chouargam,Me erzok\}ounam sur la Terre ct le Tomo Gounam dans
le Patalam ensuite il fait¥a description du Patalam qu’il partage en 7
parties eemme il a parlagé ce devant dans les livres precedents; la
Terre en 7 isles, il assigne le 1.em, la figure, et les moeurs des
habilans de chacune de ces parties—ce chapitre finit par deux opinions
sur la nature de PPame les uns weulent qu’elle soit immorteile, sans
principe et sujeité aux Gounalous ot qu’elle se reunisse et sidentifie
avec Dien en tems du Deluge, ¢’est a dire a 14 fin de chaque ages
le autres gullle sc¢it mortelle et qu’elle ne soit par rapport a Dieu
que ce gqu’est au soleil son image quand il se peint danj Peau,”
\

“ CHAPITRE 4™~ L

¢ Esr la refutation du precedenl. Zoimmeni aeteur dn vrai Ch}mm

Védam combat comme faux ie systeme qui fuit 'ame une emanation
de Dicu gui va ge reunir a Bieu a la fin de chaque age; Lysteme
qu’ Onguira, auteur <de vrai Odorbo Bédo, paroit adopler comme on

le pent voir au lien,*

s« N, PrEUVE evidente que le vrai Chame Védam et le vrai Odorbana
[
Védam ne sont pas sorlis de la meme main et que le Brame qui les a

communigqués w’en est pas Pauteur.”

. [ ]
(.S
" mw K3 4 .

. "Pais won‘lﬂi& the plural termination of the Telugu language.

E

-
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-
« LIVRE 5™, CHATITRE 1+~ '

« Trarte de la Creation par la Deesse anIzA' et der o Gouralous,
¢ ensuite vient la refutation, et ce que c’-wt“.f Gounalous selon les
« vrais ¥édams, ce qu’ils en disent a donné vccasion aux fables des faux
¢ ¥¢ds sur les Gounalousj le chapitre finit par enseigner ce qw’il faut

$¢ faire pour se sauver.”

4 CHAPITRE 2*»
¢ DeverLorre le systeme de Dieu autant quame universelle, il parle
¢ gussi des 5 Elements et des 5 Ceiux, ou des 5 Especes des Bouhuns
& aprés 1a mort, dont le plus parfait est Videntilc avec Dieu, ce systeme
¢ est hien deveioppé.”

o’

- “ CUAPTTRE g~
— s Rkrure le precedent.”

~ .

“_CHAPITRE 4~.»

¢ ParLe de la maniere dont Binrozo credf tout—refutation—nourelle
¢ jdée de Dien, de la Loi qu’il. donoa. au 1°* homme, de 1’ameour
¢ parfait, du ciel ou de Deternit¢ bien heureuse, ce qu’il faut faire
¢ pour ’oblenir; de la nature de Dieu.et de i’ame, le tout tire du
s¢ vrai ¥edam.”

Tue following is a list of the mamncnp!s and-a sketch of their
eontents. 1have, for the sake of [ easy reference numbered 1he§,.m.~ apee”
brought them to nohc«; dux ing the examination,. but the orw:mals are not

l

so distinguished,.
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No. 1.
P .

A’corv o\\ihe Esour Védam in French only, probably the original
whence the lrz}ﬁscript se,zu‘t to France was made, as the original title of
the work, ¢S Jozour Béd,”which appears at the head of the first pace has
been orossed with a pen and the words ¢ Ezour Védam,” as it stands in
the printed book;, written above it.  'The former is the mode in which the
Sanecrit name would be writien and pronounced in the dialect of Bengal,
and is in. conformity with the orthography of the rest of the work; the
substituted title approaches the pronunciation of the inhabitants of the
Seuth of I'ndia, but is still incorrect, as it ought. to be written Yejur®
Védam. The contents of this ranuscript appear to be exactly the same as
the printed work: as I had not, however, an opportunity of perusing the
whole of the latter, T can ouly speak decidedly of the fovmer part which
is the same as the manuscript: It consists wholly of a. colloqey, between
Cisoumonto (Sumants) and Biacm (Vvasa) and is divided Snt.g,sr
books, of which the lst contains six chapters, the. 2d,. 3d, /Gth and
T3h six, and the 4th and 5th five each.. J

No. 8.
Tis manuscript is a ‘unﬁo volume bound -in black leather. It
" contains that part of the ¢ Zozoehs Karmo Bedo,” which treats on the
Sandhya, &c. the whole of the Eaour Védam, as contained in the

preceding manuscript, and the supplement of the Esour Védam. Alin.

@ o2 — — ]
ne ] » N

. z

. ® Prreemdo noun & Fojurh, the fined comsonaat of which 4 wnder certain mles, convertible
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e

French only without the Sanscrit,—It is a fair copy of the F' ,2’:;}. part

of some of the manuscripts hereafter mentioned.

No. 8. . .

A sINGLE section quarto, enlitled in French: ¢ La Chaka du Rik.et de
“ Ezour Védam,” in Sanscrit and French. Many passages are - un-
translated, a corresponding blank being left in the French page.
¢ Rik Béder Chaka” is the Sanscrit title. 1t consisic'of dialogues between
¢¢ PoiroLapo,” as the teacher, and * Naropo,” .2s the disciple. The
subject of the first is the origin of evil. XAropo at the.commencement says:
¢ Vous avez dilL en parlant de la creatien que Dieu crea d’aberd un
¢ homme qui d'evait donner naissauce au reste du genrc humain, ce
¢ premier hommg n’estant quun, il n’zvait par conseguence qu’une fizure
¢-d’ou vw“.t donc que ceux qui sont nés de lei ont de differentes figures
“1".0’\.1 vlcnt que les uns sont vertueux les autres pecheurs, voila que je ne
¢ puis ;lzlnprendre cette difliculté ne se trouve point dans le sisteme qui

“ jay suivi et que j’ay enscigné jusqu’ici,”

Tins work is divided into four diadogues, each consisling of two chapters:
in the former Naropo, who may be consilered cither as the Indian
Sishya, or the Christian Neophyte, stales the point of doctrine or the
religious rite to be described, which in thé latter, Poirorapo, the Indian
Guru, or Christian priest, confutes. The abstracts at the end of each
second chapter wxll shew the qub;ect of each dialogue:—l .ﬁ-rn,,_ is

tv
“ 1l risi dokino chami Lormo prodonmo baronon, proton ‘."oullacho,”_
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1

Cshing §40¢ cayma pradanya virapam prathaina ullisa*) ren-
dered'm Fre aoh ¢ du rik chaka refutation du sentiment qui fait des ogavres
¢ Je principe, de tout lg bien et detoyt le mal que nous eprouverons.’ 2 ll
Dialogue; “%ili risi poitimo vhake ad_la_tmko zogue kuondonon 2 oullacho,”
(ili ¥ichi pagchima sicé adyatmicayogp ¢’handanam ullisa), « du risi
¢ chaka. refutation de la magwere propasé dans le chapitre precedent
“ pour parvenir par le moyen de la meditation a Petre puqeg;}exxt spirituel.”?
3d Dialogue: ° it Tisi autare chake, boichichiko, serexte baronem 3
¢ oullacho,” (iti richi uttara §acé vaiséshaca srishti varanam 3 ullasa)
¢¢ du risi chaka refutation de la ,ptukrnc-et de a creation qu’on lai
¢ attribug,” 4th Dialogae: ¢ iti rizi. parbo chake kalponiko diano baro-
“ nem 4 oullacho,” (iti richi parva sa¢é calpanica-dhyana varanam 4 ule
1dsa). The substance of this chapter is not stated in the French part, the
Sanscrit means the rofutation of the practice of meditation, proceeding
frown human invention, not diving guthority.

Tue ¢ Zozur Béder Chalka,”? like the Ilzour Védagm, c:'msisbé of cole
loquies between Cnoumonro as teucher and Bracn as disciple, (See No. 1),
the work counsists of four parts, called bistaro, (vistqra), which literally
means a eollection of wordy and may be rendered a division, chapler, or

“as.in the French, a dialogues the figst relates to the Such’apia Saudhana,

the means of ohtaining happiness by the worship of various objecls con

s T L. ' L. . oL s,
* UrL®84, mouns literally that which is pleasant, au ~ntertair e,y but were a division, chapter,
or dialogue. L.
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sidered sacred, such ds the SK{rLacrAMAM, &c.' the second to tl}e,"!wf;;ship
of GANESA, considered as the Supreme Being; the third 1’;ela(xtes o the
notion that brutes possess knowledge (¢ connoisspace”) and are capable
of virtue and vice like human ' beings, and fo other points, which the-
author supposes to be connected with ‘the Hindu doctrine of the trans-
migration of souls ; and the fourth the rhythologicul account of the several
Manus and Manwantaras. Like the former, each dialogue is divided into

two parts, containing the statement of the dogma and the refutation,

THis manuscript con.tains, also, the title ¢ Chamo Béder Chalka,”® but
it is followed by one verse only, six blank leaves being left for this Chaka,

which seems nevér to have been written,

{

" TuE hg.itl writing of this manuscript differs from that in which the
-Ezowr ‘I{V"e'dam is written, but agrees with that of the Séma Véda:n and
of all the}others in which the Sanscrit and French are found together.
The Sanscrit part of all these manuscripts contains many alterations and
varialions of reading in the same hand, either inserted in the margin or
interlined; these sometimes correct, sametimes alter the sense and-are
such as an author only would make to an o’[}iginal work. A single ex=
ample of this will perhaps be sufficient:—a line in the ¢ Chamo Bé¢do,”
is thus writlen in the text—*¢ pizoucho kolochon tioktua bicho bandon.
% zotipsoli” (piyasha calasha tyectwa visha bhawidam yedi’psati) and an
asterisk over ¢ pizguclpy”’ _refers/ ta. the word ¢ omrito,”* y:l}m‘i“ﬁ't hg
same meaning, in the myrgin, indicaling that the author ig'ended the

line to be read ¢ omrito(koloshon,” &c. and thissubstitation agrc«}s' withthe
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Freﬁb};l-, phich is—*¢ qui rejetterait un vase plain d’amrouton pour allep
© qurre P

“ g'énnivre de venain.”

* « No. 4.

. A siNoLe settionr quarto, rather less than the preeeding, -entitled
« Qdorba Béder Chaka® in Sanscritand French :—it consists of four dia
logues between ¢ OTri* (ATRi) and ¢ QOvgina”™ (ANairas): on theseveral
subjects staled in. the. ahstracls, appended to each and copied below.
The transtation-of this. work ,thus commences. Arri: Jay entendu de
“ votre bouche- 12Odorho. Fédon je voudrais bien encore apprende de
¢ vous quelque-expedient facile pouxridetruire et efficer les peches. J’en

 appris-un.dans ce gout dans le temps que je dereurai dans le bonguo

¢ dechan je vous en-ferai part si yous me promsttez de né vous mettre en

¢ colere,”® 'The words here underlinedy occur again at the cowelusion of
the next speech.of Arri, when the following marginal note is refeyred-to,
“ilesta est du Benguclesy™ this seems to corroborate the not¥)n that
these works were composed in Bengal.—The titles of the ~several
dialogues. in the French part are * de Podorbo chaka refutation du
“ genre de peuitence proposée dams le chapitre precedent.”—The

penance here alluded Lo, sholld rather be called an expiation, as it is the

i,préy;iechittam, prescribed in Ue Dherma-Sastram, for the slaughter of a

cow, manslaughter, &c. ¢ De Pordarbo chaka refutation de la meditation.
“ qui a spour objet et qui se termine au pronobo:®— de ’odorbo
“ chaclo refutation du geore de penitence appellée oto:—¢ de 1odorbo
..“m"féfﬁgdfion du rentiment qui soutient que c’est la volenté qui est

« purifi¢ e¥ du genre de penilence proposée pour cela,”—At the end of
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the manuscript, this remark is found: * ce lwm et entre Jas: ml;w tovie

¢ les Pouroitudu* c’est leur rituel.”

No.5. . -

Trr ¢ Chama Viédan,” noticed at the commencement of - this ‘paper,
is-on two sections foolseap and is endorsed % Chama Vé’m, 1" cajer”
(Calrier). . Besides this, there are other-portions of this ‘Véda, indorsed
severally, ¢ Du Chama Védon, 3% cajer” im.one section :—s premier
cayer de la sopplement du Chama ¥édam® i (in Sanserit, “.Chamo Béder
“Oupo Béd™) in onesections * 3 d™ et 57 cajer de supplement. da
Chamo Védam® in four sections, ¥The first .of these is in Frenoh only,
the others in Fuench and Sanscrit. The fist consists of dinlogues he-
tween Zéoiment and Nararoy, respecting the Panchangor and the
aslrolnpi@“l notions of the Hindus, -which it professes’ to refute. 'The’
sevdal¢sections of the second, 'also, chnsist of* dialogues between _the
_ same pt%vens, but with a change of character, for here Naratoy is made
the teacher and Zorwext the disciple.’ Taé translation of that indored
¢ premier éajer,” commences thus: * Zorment enclianté de la beauté du
¢ Vedam q’n"il venait d"enten Ire et charmé' ot a la fois de verités qui y
“ sont contitiées y prit gout et dans l’éJ ‘pressement  d’en apprendre
« davantage ‘adresse de nouveau A, \TARAmN et hii dit continuez

¢ seigneur a m'instraire de la nature du prezmer ctre et a-me develuper

¢

AR

R B '-/
P

* ‘Pugy word hai-the Mnm(ﬂe maseuling terminatjon of the flglp‘u lasguage s “ ;nem & domemc
prest, ) .

|
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S ger gk'qn\dem's.” '.i‘he general subject is explained by this extract,
The third section is the same in form as the preceding:—the Sanscrit
abstract of the first chapter of that indorsed ¢ 3™ Cajer,” is ¢ iy
“ Chomo Gupa E<de a‘lia, prokrite Durc4 abetaro kotono pollabon ® (it
Sdimma Upa Vede adya Pracriti Durcs avatara cathana pallavam), which
may be rendered, the section of the Sama Upa Védam, containing the ac-
count of the Aratarams of the goddess DurGA, considered as primaval
nature; the whole relates to theseveral Pracritis and Avatarams, detailed
by ¢ Zoimeny,” and refuted by ¢ Naralon;” the abstract of the last
chapter ends with a speech of Naraton’s, in answer to an accounl given
by Zomeni, of the four-faced Brauma, of whick the following is the
comiencement : ¢ J’ay entendu tout ce que tu viens de dire au sujet de
“ Bramwa aquatre visages, tout cela est une pure fiction, un pure mensonge
¢ ccoute moi je vay U’en covaincres”—and it concludes by denying* the
divinily of Branws, and asserling him to have been a man in all respects

resembling other human beings.

ConnecPep with the last menticned manuscripts is a single seclion,
containing dolached passages in French and Sanscrit, with many
allerations and correclious‘ it appears i¢ consist of criginal notes to

e > oy .. hd
facilitate the compasitier of the several parts of these works.

——

—_—_———sSsNeeeeeee————

|

[
X AN~axtract is bereafter given from this parl of this manuscript, as a specimen of the 1iench
I -
translation.

G
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No. 6.

Tue next manuscript to be noticed is one a[;parently older than any yet
mentioned, though written in the same hand: it is on foolscap, bound in
parchment and is much stained and worm-eafen: there is no yeneral title,
but the first leaf of the Freneh is headed, ¢ Du Sandia,”. and the abstract
after one of the books mentioned is ¢ De Zozocht Kormo Beédu, des actions
‘¢ propres des Brames, relutation du sandia de midi.”>—It professes, there-
fore, to be the Carmacdiidam of the Yejur Véda, containing a refuta-
tion of the ceremonies observed in performing the Sandiya at noon.
This work contains aﬁ account of all the Brahminical ceremonies, as
prescribed in the Smritis and what the author cails, the ¢ Refutation,’ of
each; the interlocutors are, a3 in the other Hzour Fedam, ¢ Biacn,”
who gives the detail of the several ceremonies, aad ¢ CiioumonTo,” who
refutes them,—Each book or chapter, as in most of the other manuscripts, .
is regufarly divided into two parts, as here indicated 5 the account of*the

. ceremonies and the refutation of them. The foilowing is an extract fromn
the 38t book: ¢33 Livre, du Zozochi Kormo Bédo de la manicre de
¢ donner la vie aux idoles et deles animer 3’ being the commencement of
the second part or refutatton, ¢ 8. Pu viens de me faire part des
¢ grandes ceremonies qui sert-a animer -un JIatue et alui donner la vie,
 tua dit d’abord que les Chuwixes.ne peuy:ent point faire celte ceremonie“:
¢ et qu’ils doivent appeller un Breme. pour la faire en leurs noms, Dien
“ a crée les quatres castes pour pratiquer la vertn gi cest .do;nc un act
% du vertu.de faire pareiile chose poar quoi en- sont ils exclus ?,’?'.:.»'.C‘;e

last bouk, 42 livre, of this wark ends thus: ¢ Du Zoezochi Kermo .
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¢ Bédo refutation de ce qui a esté dit au sujet des epreuves”—* itj
« Zoz. Kor. Béd. noro krite porikia barono bibeko—42 livre.”
‘¢ Fin de L’Ezour V¢dam.”

¢ Jysus, * <« Mar1Ia.. Joseriz,”?

No. 7.

Tiie manuscript next to be noticed is in large quarto cor small folio;
bound in parchmcnt.:—it is written in the same hand as the rest, but
faiver and has fewer correchions:—it is less damaged and apparently not
g0 old as the one last- noticed —On the back of the first leaf, the title is
thus written: * 1o Liv: Rk Védam,”* and the tramslation is headed
¢ Rit Beéder-Cupo Béd.” 'This manuscript which is probably the
largest of the whole, though it does not greatly exceed some of the
othersy contains cight sections-of nine sheets -each, or, 288 pages:
eagh - page contains -about 56 lines of sixteen syllables eacl:, being
the hali stzuza of thg Anushtep or Skica Vrittam, and,_ consequently,
the who.e work consists of 16,133 lines or 8,064 stanzas. At the end of
this manuscript are two dates cn a slip of paper, on which the counclud-
ing lines of the translation \are written, one is ¢¢ Année 1732, the other
¢ A.nnée 17531.”° Thiswork ‘ar-ofesses lo be an Upa Veda of the Rig Veda,

.. . . - .
it commences as follows: “'NarADe n’etant entierement point satisfait
[

¢ .de ce qu’il venait d’entendre au sujet de la creation chercha a proposer

s«-de;nouveau ses doutes 2 Porrorapo et luidit: Ni Jay entendu seig-

—
e ~

¥ Tius title, which isio tbe Tamil language and character, is correctly spelt, according to the
orthography of that language Iruccu ¥édam.
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¢ peur ce que vous venez de me dire au sujet de la creation mais je ne
& suis point pleincment salisfait; ayez la bont¢ d’entendre a votre tour
¢ ce que )’en say moi mesme el ce que j'en ay.entendu dire—je viens
¢ soumellre le lout a votrc examen—ije brouvray dans ves vespouses de
% quoy achever de dissiper mes erreurs,”—"The abstract of the first
chapier is: “ Du Rik Opo Bédo du sisteme qui dorne &u monde la
¢ figure d’une fleur et des grandeurs de la deesse T'AR4 i babite sur la
“ 1 fueille a Pest,” This chapler commences by staling, lhat
¢ Durca Petre Supreme, Petre elercal, 2 pris sous le ncm de T&Ar4 une
 figure humain et paroit soubs la figure de wne femme pourque les
¢ hommes puissent plus aisement fixer sur elle leurs imagisations et leurs
¢ ceeurs, elle qui crée qui conserve et qui detruit lout c’est elle aussi
“ qui soubs differents noms exerce la mesme puissance dans tous les
¢« autres differentes pais. Le ministre qu’elle Pest choiseé pour commu-
¢ niguer aux hommes ses ordres et pour conserver tout ce qu'elle 2 cyeé
“ est une oye (* Oncho,”” Hamsa), blanche d’un¢ grandeur extraordi-
¢ naire qui la transporte d’un lieu a un autre avec la meme rapidité
¢ que le vent. Le principale sceupation de celte oye est de celebrer
¢ les grandeurs de la deesse et de dire incessament—IDeepe qui avez
¢ Jonné etre a Boamma, a Rounre, & lm*mo, et qui avez creé loutes
¢ choses pour quelle fin m’avez vous ereé moy mesme dignez me done
¢ ner vos ordes el m’apprendre ma destinée.”” Ther the work proceeds

in a dialogue between the goddess and ¢ L’Oye,”* iz whichk the princis

* Tue word thus tranlated in the onginal, ¢ Oncho,” Hamsa, is either the swan or the phu':nicoplc-
ros ; in Southern Indiz the former is usually represcnted as the yehicle of Saniswari, and of the
godduss Ta'ka"here mentioned (called, also the black SarAswam’), and at Casi the latter : —There are
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paf ;arl is borne by the former. She instructs her pupil in every thing
relaling to the arrangemen.t of the umverse which she thas describes:
““ La fleur qui compose le monde repondit la deesse est ellc mesme com-
¢« posé de dix feuilles je d5i¥ me metamorphoser sur chacune des ces
¢ feuilles ct y payoitre soubs differents figures tu auras’ la mesme sort ct
% {u instruiras les hommes des different vertus qu’ils doivent pratiguer et
¢ quels sont les sacrifices qu’ils doivent w’offrir.”*~~Then follows an
account of the first leaf of the flower, which conslitutes the first part of the
chapter, which is succeeded by a refutation as .in the former manuse-
cripts: the abstract of the last part of the second chapter is, ¢ Rik
¢ Opo Bédo refutation de seconde feuille et des grandeurs de Brma;”
each of the ten leaves of the flower of the universe and the ten Avatdrams:
of the goddess being described and refuted in a separate chapter.—The
title of the second division of this work is the ¢ Rik Cormo Bédo:» it is
nearly the same in form and substance as the ¢ Zosoche Kormo Bédo;”
each chapter is cﬁvid&i, as in this work into a’ stat2ment of the cere-
monies and'a refutation of themy it treats, first, on the several modes of
performing penances or expiations (*° des penitences pour les peches”),
of daily ceremonies: (*¢ desfactions jounalieres®) ;-the morning, noon cud

o i
’b::L ———— — 2

]

three distinetions of Hamsu, the Riji- Hamsa, with a milk. white body wd deep red mak aud legs,
this is the Phanicopteros or lamingo: the Mallicicsha-Iiamsa, with brownish beak and legs, and
the D hdrtaraskfra-1iamsa, with alack ‘beak and less, the litte is the Elropean swan, the former 2
variety. —'The rait of an clegant woman is comparsd by the [lindu poets to the proud Bearing N the
swan in the water; SONNLR.T, making 2 mistake similar to that in the text, translales a pascage in
whigh this aliusion eccuss in words to the followiug. purport: her gait resembled that of the Go:‘-:.
Othes wiiters hdve fullen into the same error.

. It
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evening, sandhya: the festivals observed in the several months of the

year, &c. &c.

No. 8. -

I~ five sections placed under the same cover as the foregoing, but not
belonging to i, being written less closely and on older paper, is found
another part of the ¢ Zozochi Kormo Bé&do :—it is defective at the
commencement and ends with the fifth book, ¢ 5 Livre.® Tiie abstract
at the end of the first chapter it contains is—¢ Du Zozocho Kormo
¢« Rédo, refutation de ce que se pratique dans le mois achino et cn particu-
¢ lier du sacrifice de Durcua.” It treats of the various sacrifices and

offerings to Durex, CKLi, &o. &c.

Having afforded a general view of the contents /f these manuscripts,
I shall add a few conjegtures, very imperfect certainly, as to their origin,
and some vemarks on the mode in which the forgery has been executed. —
There prevails among the more respectable nd’ ,tive Christians of Pondi~
cherry an opinion, on what autherity foundtd I know not, that these
books were written'hy RoserTus pE Nogwisus:* this personage, of the
Society of Jesus, and the founder of the Madura mission, long the most

flourishing of any that ever existed in India, is well known both to

Sy
.
=3 — — —
' . ’
. o v N .«
h R serres ox Noginisus or RoperT ot Neriugy, a ncar relat.on of hiv noliness Mancrrres the T1L

aud the nephow of Cardinal Brruarsix, founded the Mudura wicsien about the vear 1620, Sec note A.
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Iikgus and Christians, under the Sanscrit title of TaTwA-B0 DHA Swani,
.

as fiie author of,many. excellent works in Tamil, on polemical theology.
“In one of these, the Atma-nirnaya-vivecam, he combats the opinious of
she various Indian sects on Uichature of the soul, and exposcs the fabies
with which the Purdras abound, relative to the slate of future existen-:,

and in an other, Punerjenma A'cshépa, he confutes the doctrine eof the
wetempsychosis.  Both these works, in style and substance greatly rescine-
ble the controversial part of the Pseudo-Fedas; but these are open
attacks on what the author considered false doctri'ne.s and superstitions
and o altempt is made to veil their manifest tendency, or to insinuate the
tenets they maintain, under a borrowed name or in an ambiguous form.
The style adopled by Roperti's pr Nosiwisus is remarkable for

profuse mtermixture of Sanscrit leriis; these to express doctrinal notions,*
'md\db-,lract ule}sx. he compounds and recompounds with a facility of
mvohhon, that indicdjes an intimate knowledge of the language whence
they are derived, and &erc can be no doubt, therefore, that e was fully
cualified to be the author of those writings. If this should be the fact,
considering the high charagler ie bears among all acquainted with his
name and the nature of his kyown works, I am inclined to attribute to
It

hijm Wi compesition only, no!, the forgery, of the Pscudo-Vedas.t

[
e —— ——
—

e e

* Tie first tganslated in Twmil the prayers of tive Catholic chwch as used by the Christians in the

couth of India, and all terms employed by them to convey deas peenliar to the Ghrestian faith are derived
from him: they are found in Brscun’s Twnil- Latin thctionary, under reference to hus authority .

1 See note A. The passage guoted from Mosicon was poiited cui to me after this paper was wattey.
Which & juster, the chavacter Roneirus i Nostisuus bears i India for probiiy o that ke appeand
ie have obtained in Kurope 101 fraud, is not furme w determine, T enall enly renars, that i was lecy

the faghion for {'see stemi voriters o calumbiate judi:uominately the Joaels,
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is not improbable that the substance of them as they now exist is from
his pen, and that they consisted originally, like his works in T'ami!) of
detached treatises on various controversial points, and that some other
hand has since arranged them in their present form, imposed on themr
a false title, transcribed them into the Roman character and translated:
them into French. To effect this would have been easy and would have:
required comparatively but little knowledge of the Sanscrit : the dissertations
were probably divided by their author, as they now stand, into a state-
ment of the points in controversy and a refutation of thems; &li that was-
necessary, therefore, was to prefix the prosaic intreductions and to add
the final abstracts containing the title given them, and thev received at-
once the form they now hear. ‘This supposition appears sufficient to
account, for every appearance which they exhibit 3 it explains why the:
Sunscrit does not appear in its appraprinte character and orthograply,
in which it is difficuit to suppose it was not origirally wrilten by‘the
. anthor, and it-also, explains (what I shall proceed ffo demonstrate), why

the translation is not always a failhfuol. version. of the original.

The Sanscrit scholar will readily perceive, fhat the whole of the French
translation of the extract frow the *¢ Chaino V ¢do,”’ is loose and defeq;ive‘,
and this will, also, appear by a comparison of it with the Euglz’sl;
translation. In the 5th line of the invocation one of the epilheshs applied
to the deily b Oliorum (Aesharam),” s rendered ir the French. ¢ Une
“;syllable compose son nam,’’ a Versiou for which there is no foundation
whatever; Acshard itis true, as & noun substantive in the feminine geyder,
s}/{niﬁm a letter, bul deshara~d-am, 23 a noun of quality, and an epi?het

dvnlied to the dcity means, the indestructible, the infinite.  The rest of the
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verspn of this extract to the end of the invocation, bears but little resem-
blajnce to the original, as a comparison of the two last lines with the
“Translation will suflicienitly demonstrate,
. e
Parese paramdnande sarandgata vatsala.
. Obkigh Lord! O pre-eminently happy, O merciful to these taking
refuge with tl.wc!
¢ 11 est heureux el heurcux parlui mesme, il est enfin le comble de

¢ toules perfections el au dessus de loutes nos connoissances.”

Trdlii mam carund gsindho muctidd ya namastule.

Deliver me, O sea of merey ! for the sake of bealitude reverence to thee!
8 (CCest an dien (qui a pour ceux (ui I'envoquent la tendresse d’un
\\ “ovray 707‘&‘ rue jroffie mes adoral:ons ¢t mes hommages.””

.

@&
»

Though the torn given o the last may be conformable to French
taste, itis scarcely possible that the translalion of these verses could have
proceedeld from the pen ofzhe author of the original.—The concluding
sentence of this part of lhe\3ans}ali(m « Lt Cest par la que je conrir et
& 18 licre,™ &eo 1s entirely wanting in the Sanserit.

This (‘omparison, howrever, though the selection of the pasesage nn

[ )
which it is foanded was entively fortuitous, certaialy affords a less faNer-

able idea of 12 manner in which the tramslation is executed, than
[ ] .

[ ]
gencral it deserves: T subjoiu, therefore, an extract from the ¢ Clas
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“ Oupa Bcdo,” correcting the ovthography of the Sanscrit and adﬂi'hg

an interlizcd literal translaticn in English. !

Bralmana iswara nityam n’avatarascha nischayah.

Jramia is not the eternal Gopo and certainly not-an incarnation

of him,

Na srishti tasya jagatah cévalam nararipacai.

Nor is he the crcator of the world, he is merely a human being.

Yathd twam cha tathd sali visésha ndstii cinchana.

And as thou art, so is he, there is no difference whatsoever

Srishtin ndsampdlanantu criyatr* sa swayam-prabhiii.\ !

Crealion, destructiou and preservation, these caused e, the seli-ruling
Lord. :

Sivatdar - : >h . iy
Tasy cvatira ndsty € va gunddisparsyanaw. lat .

N . . . . |
To him there is no incaruation, nor the corflact of quality and the rest.

-
-

7 v * . . . . -
Na vivaham striyeh swargam caddchit eps vidyanls,
Nor are marriage, women or a peculiar heaven in any way kmown

to him, .

et e ——————

—

et e ey

: . . - . R - . ‘
¢ Twrs ought, to prese:ve the sense axactlv. te be Ca oli, in the active, or Cdrayrd;‘, the causal, or,

'''''' > ' . 4 13 N * N7 N
tpreserve the metre, Curutéy the mediat form af Crity Do Cryati1s the passive form and incorrect)v
"'}” lotr. musde to govern the accusatives in the sentence.
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smit hhrdntim paretyajya Brahma dradhanam curu.

herefore, quitting delusion, do reverence o the Supreme.

Anyct sevam swapna tulyam cat ham tesmin ratincherct,

All the rest isa dream, why place affection on it?

“ Lr Bramvia a «quartres visages n’esl certainement pas le premier
“ etre, il n’en c=l poinl une incarnation, ce n’est point Ini qui a cre
* Llout ve que nous voyonss il w’est quun homme, an homme comme toy
‘et entre fui et toy il ne a nulle difference. (Pest le premicr etre qui
¢ seul a cree toutes choses ¢’eat lai gui les conserve ct les detruit a «on
¢ wre mais cel estre ne s"est peinl encarné connue tu le disy il ne sest

& point uni aux commalons il na jamnais cu de commerce avec les femmes,
¢

“o Tt ¢ de dire et de le penser guittez donc toul ce qui

w

une 17-,;):.‘
et fque prestige ¥t mensonge: pour ne tattacher que lui’+
' .
Ix the former part of this version the sensc of the orginal is preserved
with suficient exactitude, Nat that of the three last lines is greatly ob-
scured.  Comparing this with the former extracl, a generally correst

weti®n mav be formed of the mode in which the whole translation s

cxeruted, and, notwith<landing the identity 1 have noticed between the

.____‘:=__.-——:_—_——=——‘_ =
—e——
—

L L
¥ Not in the eriginal.
t 'Tne whole scope of these writings may be nicrred fiom (his extiacts o Jaeation s evidently

destroy the exirting b liel, withoat regaramg sonscguences or caring whether a biack be substituted i
it ornot. T thesdoctrine here taughts as prepuiatory 1o asysfem of decm, notiies can b objected
but, atter toe tercher has saccecded wocomvindin, W, pupil that the deity woes was maarnaerd, boy
is h®1o instruct hun in the m, ~tezien of the Cardistian faith 2
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hand writing, both of the Sanscrit and French, throughout the mavji-
scripls, for those may Le copies enly, 1hink the judgement which will be
formed will lead to the conclusion agaiust the probability of the author
and translator of these works having Leen ehe same person, aud thovgh
the establishment of this point, will not prove the trath of the conjectere
1 have venlured to offer on their orizin, it will corroborate any circums

ctances which may be Lereafter discovered tending to establih it

T couclusion wou]d be naturaly that a person, who had® acguired
such an extensive commaud of the Srncerd languagze as o be qualified
lo compose these works, and sech a konowlelye of W cereannial
observances and religious lenels of the Fladas, a- to cuable hiuw to
compile the materials of which thev are forined, would have made
himself acquainted, also, with the form aad substance };&a'l:c writings Ve
was about to imitate; as essentizlly necessary to the sufcegs CE b lorget v
on the same princple, imdeed; however differenf the molive, tial a
cousnon swindler Jmitates, even Lo the minutest stroke, the sizuature of
the perss. he intends to defravd. And, thus coucluding, it might cer-
ainiy e expeoted that these Jeswitical forggiies were nearly he same
as theacal Pldag; that they were the sanie 11 geveral arrangemgenty
sivle of composiion, as verse or prose, and in matlery as far as compatible
withh the futentions of the author: in none of these, hnwu\'or,( do they
boar to the weiling-. the e of waich they assame, the most histant

i rs_/-mbhx:;cc.
/
.

T contents of the several Fedas and their general characler are

<
V/c'u expiained by Moo Coreproonn, in his Disserlation ** on tie i'edas
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“\c‘r' acred Writings of the I{indus,” in the eighth velume of te 4,4
tif fiesearches, and the veil in which ignorance had shrouded tivse
w:’liings has, therefore, becn removed. More recently, transiatious of
-

‘parts of them have et made .* but much remaius still to be knowi.,
and the [i»ll.owing observabions on their arranrement, substanc:, anc
style of composision, if not possessing the recommendation of complete

' novelty, mav pertians be fouwd to afford some addition to the krnowledge
we possess on a subject, which, until lalely, was involved in impenctrabie
obscurity: they are neie inlroritced to prove the asserlion made in the
precmmg paragraph an? to shew that in these particulars, the Psewde-

Vedas differ, toto cwl'v, from the genuine ¥e'das,

Trr four Vedas, ineltuhing the Aharvana under that titie, are each
commwen'y divided into two parts: the Purvo-candam, \he antc-ioy
‘ )
d..lsjpp. a)s?l' cz."{u'l Carma-candam, the division on workss and tie
ll’t!am-cu:i(,hmt., e po-terior division, alsn, called the Jryuna or
Brahma-candam, tw: division ou kuowledge or on Goh. The forme:
relates to religrons wiorks, appoints sacrifices and other cercmonic<, aud
prescribes the mode in N\yluch they are te be performed. The luites
relales to spirdwal Inoeled ge, teaches the being and nature of the god-

~head, of the souly &e. The substance of each of these greal divisiaus is
technically arrauoed under thce heads: First, VidAdi; Precepts, teaching
in e Yurva-caniian the frait to be expecled from every rite, as

= - B - t

* PThe b omavshaty with a Caniation, is apperded to Do Carey's Sorsodt Grammar, aud {f tes

angd of the Clnopan rat, o« casion, afteor N oNCARA CHe hYAS Commentary, Liv been made by \lam
L ] L
Meoaes Raz, amd palls

Sat Cwdeadla.
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(v

{
Swargascdmel agyshtomen corpas Do desires to oblain the f.via
ven of the vajvrar s oes, let hisn » ef o the saerijice, called ;lg'.'l,,.""f"lf
toma, and in U Ultara-caid o, thow wie oltainaile threugh medita-
tion, hy which the devor e anprox et -« o @ trae knowledee of Gon,
the pature of the souly Geoas Moo haerainl atmename janiyaty He
who desires clernal beeldude ndt wndersiand the vature of spirds
Secondly, Muntram s in e Parea-ceadan, thi- term includes Prayers
and Hymus, addressed to varicus deiies and appointed to be used at
cacrifices and other religions rites, as that foaud bhoth i the Ri- and
Yejur Véda, and used m the performance of tie FXmean, or duig oblation
of fire, begivning Amni wviswibhwe, & Tire who desowrest the
world, &c. Inthe Ullara-candam iti<epnticd hotito Flyoas and Solonn
Addresses to the Supieme Bein

o and Fridactic T pliations of s nature

fed

~ 13 uhow

‘
bl

and attributes, as that part of the Tawiriy opeyviiei, beginnin
vijnydnam anantam salyam, &c.  The Supreme i=c¢ .s.sﬂl( v mlel I-’Lb“‘"
wfinity, truthy, &c. "Thivdivy L. chwacenem; * this (‘ezm, as” appln-(l to

iven to Pi¢e

o
o

the Purva-cawtdam, embraces v o distinct thmfr:-r‘.—-ll 15
cepts declaring the moc» in which icligious riles are to be performed,
thus: Yedyanud hrti cgn®acastamiyat yeinys joasyety If the re he tak-
en up when the sun has set, the sacrifice peltishes; oriti y s
with the Itihasa or narratives found in this portion of the Feownxig
the Cuara-euridan, it is also synonymdus with the Itihasa and 15 op-
plied to precepls leacliing how o kuowledge of the Supreme Bying, the

natuyre of the soul, &e. may be obtained, of which the following sentences

— e — =T — —

'

, nientven and By odieegean. us cotledttve teres, have o meaning different from these here wssigaed
\ mur enplaumed iy the follos g uote,
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fromy the Tartiriy’opanishat are in<tances, Yvad bhclas tavan’naréd.,
Invsmuch as he adgrits @ difjerence (between universal and individuad
sglrit) isoniuch is be tgnorant  N'dchdryam anupasadva Bralungs

[ 4

vede,  The Suprene cunnod be known without obtcining a teacker,
L]

It follows frout what has been said, that the whole Vedea treats on twa
subjecls ovly, religion and devotion: by religion T intend ail that
rointes to exlernal warships by devoti. 11 that relates to niternal cote
reantes to exlernal waorships by devotean all that relates to mteruat coun
viction.  The ideas conveyed by the words T have thus rendered, Cur-
s and Jnydnamn, correspond neerly with cur thaolegical termns: works
and v the fiest itecally means work, act, and deed; the second L ivv-
ledz=: but without huowledge tree faith caunol exist, and from faiti

devetnm immediately preceeds. The substance of the Teda, as divided

fotetwe pacitnet tre e veowetively o these enhie s, mny thus be
‘| )
rec nitolated i Gieow cocioen o redfeion, wre conteined pres
1N . .
' ' ﬂ ‘ - .
cepls teacrug the il ebaaine frow atreligions rites, Lag prayers o

be addressed to the vagions denesf presihi= roover ten,®and precepts
seaching the mode in which they are Lo be performed:—in the posterior
poition, on devotiva, are%.»(ntained precep:s tenching the werit obtain=
able by devotion, addresses dircet to the deity and explavations of lus

nglwe and atlributes, and precepts, teaching how a knowledge of him

- ———
—— — —

& The Pl"rvu-ubz dm, consisting chicfly of hyvmns, is often termed Muni. am generally, and so
consiger 1 is componed of the Mantrams of the four Fédus: to ean Féda s attached a number of
trewtlics, teracd €panrchat and distinguished by a varicty of tithoy thew ol body of these, called,
collectively, B.chmanam, constitute the Uttara-candom, R

»,

\

{ Bhese as Mr, Cowtaroore itas clearly shewn, resofve themsetves it thece tiee. an and the Slﬂ'\
andd witimately inte one, the Suprenie Spirit,



/
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is to be obtained:—throughout both portions are scatlered narratwes of
grealer or less length, in the former generally, describing the origint of
the rile, and in the latter often illustrating the power* of devetion by

the examnple of some renowned devotee,

Tais slight indication of the contents of the real Védas must mawfest,
that ¢n substance the Pseudo-Védas bear in general no resemblance to’
them. The address ascribed to Jaruxi by which -the ¢ Chamo-Fedo”
opens is indeed mnearly similar to a Mantram of the Uttara-cindem
and many if not all the epithets therein applied to the Supreme Being
are to be found both in the Féeas and Puranas, from the latter of which
they were borrowed. With the commencement, however, all 1esem-
blance ends 3 the contents of this Pscudo-Véda, as detailed in the abe
stracts of the scveral chapters, cannot be referred to any portion of e
real Véda; they are neither Fidhi, Mantram, n0$@3%h);zarﬂirzﬂf fand

i

“

belong not either to the Purva or Ultara-cé n’dam/
' ¢

The distinctions chicfly to be noticed in the arrargemcnt of the

Veédas are those called Samhitd and Sdchd. These terms, as usually

applied, are near'y synonymous, hoth meaning an edition of the whale

o1 a cerlain pertion of one of the Tédas: thus that edition dof wlie

Crishna Yejush, called Taitiriyd way be denominated Tastiriya-Sam-

F-~ ———— =—_—_——=‘——_——=‘~_————“—_—_—.

* Tie story of IIARIs-cnAnDA, in every respect, eacept iCs Indian character, #ae same as that
un, which is toid at Iength in the Pu:dnas, and has been dramatized in Sarserit and most of the
Zpoken fanguages, is foonded on an Mtaha sa of the Feda. No is the fable of the Niska o a, so well
Ynown to the Twnil scholar, by the beautiful paraphrase of it by the prince Avavi ga 1 sa Panviya,

. eatiled Avjushdum.

i
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hitdor Taitiriya-Sdchd. B in facty those terms are in e ooy
u-:iy Cufferent and )mpcrly *Gesciibe very dilierent tngs,
* 4

Tz term Siclc:z’, literally means a branch, and is applied to the
sevelal branchies of the same orivinal, wherein, as i our editions of
book-, any new atler is mtroduced s for exwieple the Aldhd.-r(::n, or
rites observed in placing the sacrificial fires previcusiy to the periormance
of any sacrifice, ave dtated in the Paracya-Sacha of the Crishia Yejush,
end not ke Tatiriya-Sde ha'y the former conlainming besides many
particutars in which the datter is delicient, Or a °Sa’c.lm', is a scparate
tiact tclating lo ome particular rites thas in the Sdchds of this b cida,
Ui Aswamédia-S8a ¢ i contains the ceremonies W be used at & sacrifice
of i horses the Catlw-Sacfid, those ealled Chayanam, pe:forimel, when
tire pearths sie prepared for the sacriieial fives by paving Grem wih
Jie 2t ones s Lad die Aranya-Saclud,y those preseribed for the 4raa -
celucam, whereits sthall cartaca pols ave used mstead of hime~slinesy
it coniane, alsa, the riiiss for e ane the Péda and to i.t i< appended
all the Upan/shats, ;np;)«Nining to the Crisuda-Y jush, which coilectively
constiiute the Uttara-cdduamn of tiis I'eda.
Sangiri (the past paviiciple donved from Sand hd the &7 hemy here
clmng‘(l:& by special rule for A before the formatve aflix Clapraiyeyam, )
signilies l.nlerael{y co:foincdy and i anpited techneally to the arrangement
of the text c:l' the Vells, tate short senlences, regalated, when the shyle
is verse, by the species of verse, cad when prosey by the subject —Noy

L]

whether the same portions of the Féda has been differently arranged by

L 4



42 AccounT oF A DISCOVERY OF A

different persens, or whether it is subject to one unvarying mede- of
division alone, those who eriginally arranged’it have’ each given their
names to the result of their labors: thus, as -the first Sdcha of tire
Crishiia=Y ejush was arranged by the Taiiir{yah or disciples «f .4 aisam-
pdayanah, it is called the Taitiriyd-Samhite, and of the five editions
.
or tracts, composing the Véda, it is the only one usually .s6 called, the
others being more appropriately denomnnaled -Sacha ouly, not being
distinguished from each other by auy peculiar arrangement of the text,
From what has been said, it appears, that the term Sdc e, regards the
substance of the wrilin‘g to which it is applied, and.Samkitd, the arrange.

ment of the text,

Yiesioes the term Sambhitd, as applied to the arrangement of e text

into distincl senlences, there are other minor ﬁlvisinn@b the most usual
s ' .

of which are Padam, the simple division of the tcxl/ini:{_\cm-'d-r i, the

order in which they stand, and Craman:, the divi-i m and re-combmation

/
of them according to the sense.—Again, the text is distrilbuted into

divisione larger than the Samhita, as 'C‘huud'l, Siucta and Anurdea,

seclions, of preater or less length, consishug orf many Samhitds;

Ad hyiya, Prasna, Prapatica, conlaining many scctions: Maridala,
. s * e s M “)

Asht aca, or Caida, divisions or broks composed of a certain mn/.-hor of

chapters, T'hese divisions are not eommon to all the Vedas; some are
N rd 3 r o, ,

confined to one only, as the  Charda to the Sucla-Ycjush, and some are

[ ]
common Lo 1o or morey as Suctam to the Rich, and Atharvane ard.

/
%d]ayu’ ya to all,
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Witn the arrangement of the real Pedaas here indicated, the Pscuda-
Vedas have little Xorvespohilence.  The manuscript No. 6, ds entitled
«w.Zozochi Kormo B:1..° the Carma-Véda of the Yejush; this is the only
allusion to the grand division of the Veda into two parts, and this is not
correct, for-the ficst part, is never called the Carma-Veda, bul the Caria
Cdiida of the V(.?da. The titles of ‘the MSS. No. 5 and No. 7, are
equally erroneouss one is cailed the ¢ Chamo Onpa Bedo® and the ¢ Rik
Oupa Bedo,” cnnfmu'uling the Veda proper, with the Argas or depend int
seiences necessary for the study of the Veéda, called also, though impro-
perly, Upavc.las,* as grammar, astronyny, &c. "The term Samhitd i<
no where used; Sidchd is found in MSS. No. )3 and No. 1, which
are called the Scela of the Rick, Sc. and this word is also used
16 designate the several dialegues they centain, the foer first in the
former, for instance, Moing called the Fasty Wost, North, and South
Su’.r"'/'m'.ul' !h:‘.‘.‘fﬁ{"_’ft.;'(‘(l(‘llli. T'o this use of the wor 1, the anthors of the
forgresy benve hooa ded by s literal meaning s that il is never so aphiied

in the reel Veda, has

uen already shewn by the explanation given of its

N 1

roper sionincation.—-"\he ovher divisions fonud in this writinge, sach os
I T \ =

Uibeste zrd Fietara in No. 3, Pallarem in No. 5, and Fiz7er in

Mo 6 and 7, are utterly ankpown to the F'éda.
L

Tuk form of these Pseudo-Vedas is constanlly trat of a dinlegue
]

between a leacher and his pupil: now though instances of this occur,
L ]

P e e e —— .

= ]

* Ty Upe Védes praperly so called are now lost, imperfect imitation, of them only remaining : they
wer® Ayur-Fedig, the science of physic; Danur-¥Féda, the scienze of arms, and the Géandherou l':’-d,._‘
the science of music : these with the Niti S dsira, are, also, called Chutur Fidyi, the four sciences.
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both in the Mantrams,* and Upanishats, they are far from frequent and
altogether constilute a very small portion of éither off the Védas; this
form is however, of much more frequent occurrence in the Purdnams
the Dhd gacat Gitd, it is well known is, a dialogue between Crisux'a and
Arsunag the whole of the Bhdrata indeed is similarly arrangeds so,
also, is the Bt zavatam. In this, therefore, as in other circimstances,
as will be shown, the Jesuits, unacquainted with the real arrangement
of the Védas, have followed the Puranams lo which they had casier
access.—T'lie intetlocutors in these dialogues, are for the Yejur Féda,
SumanTA as teacher, Vydsa as dirciples for the Rig Véda,t Pore
PALADO as icacher, NaraDA as disciple 3 for the Atharvana Véda, Arry
as teacher, ANcinas as disciple, and for the Sdma Véda, Jarvnt and
Nxiravana, with a change of character, first one and then the other
being teacher and disciple. I selecting these characlc;m little know-
ledge is strangely interzixed with abundanee of en'ur',/ to Nake Nvfs»\,
who compiled and arranged the whole Fdda, the (Ii"s.cip!c of SuMANTA,
of whom he was in fact the preceplor is absurd g 1l :s awkward introduce
tion of the chief of Inlian sares, arises prnfuess;}’{y from the composition
of the Purdnns being, also, attributed to him, the Psendo-Yajur Véda
being principaily devol.d to the refutation of the fables contained in
those works.  'The Y. jur Féda, us is well known is of two deszris 'iir);{;':'.":m
the Crishuia or black wejush, originally taught by VAISAMPA’VA'NA, and

m

L]
* Tur {former and latter divislons of tie F'ldu, undor theso general titles, us explained ia & formee
aoto,

% ‘Tuu: usval arrangement of the titles of the f¢dus, are Riz, ¥ejur, Simay Atharvaga; I lere mene
tida thom ws casually numbered in the preecding a. count of, the MSS. .
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the Sucla or white Yejdsh revealed to YAINVAVALCYA by SuRYA: thesy
distinclions are oYerlooked by the Jesuits.

N1rap, the disciple in the Pseudo-Rig Veda, is actually introduced
in this character in the Upcanishats of the real Véda, but there is zreat
difliculty in identifvinzy the other personage, PoiLapano; the original
teacher of this Véda was ParLa, and the Jeswits may have added by
mistake the two last’syllables to his namc; it is worthy of notice, how-
ever, that one of the Sac s of the sitharvana Véda is called Parrps-
rap i, from the name of its author, which they may have supposed o
be Patrrarapa, though in truth, it is PippaLapa: no parl of the Big-

Veda is, however, altributed to this sage.

Varrous parts of the Hindu scriptures are attributed to various sages;
among otl\er;; ANGiRAs is an interlocutor in some of the dialogues of the
Ubpanishats, and, thbugh I cannot advert to any particular iustance, ATn:
may, also, be found i\ this character; neither of thcse., however, are
stated as the teacher ofhe Atharvana Véda; the person who is said te

o N : :
have received it directly from Vvasa is SumaxTa, as already noticed,

"-\\Xu respect to the Sama-Veda, the forgers are more correcty Jani-
N1 is cOnsidered the primitive teacher of this P ¢du, but who is intended
°
by Nar«g YANA, is not <o clear; they cannot mean Visiuxu under that title,
and I know of no sage of this name mentioned in the Fedus, or as heing
connected x.vil'u them. 'The change ol character these lwo personages
M
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undergo, is remarkable, but I think it may be eaplaineds in fact Jarmenr
is considered by the Hindus as the founder of what is called the Purva
Mimdmsicd school, who teach, that the Carman, 1works or rites, are the
" essential part of religion, and that the power of the divinijy is innately
embodied in the words of the uncreated and eternal Véda;* those to
whom these writings owe their present form, seem to have discovered this,
probably from the information of some of their nalive assistants, while in
the act of arranging their materials, and, struck 'with the absurdity of
attributing to this personage doctrines so opposite to those he was known
to have maintained, té have deposed him from his dignity of teacher and

raised to it his quondam disciple.

Ir the Pseudo-Védas differ entirely from the real in substance and
arrangement, \he difference they exhibit in siyle, also, is not less remarke
able. The Sdma-Védq is called the Metric, and the I"qju;;c, the Présaice
Véda, but in thelatter, Iverse is gccasionally interfoixed with the p:'ose.
The Mantrams of the Sdma- Véda, when used iy. sacred rites, are sungs
those of the other three are chaunted, and in th¢ written copiés, therefore,
the accenls are marked as in modern editions of Greek works, or as.in
the service books of choirs, The Ryg-Véda is wholly in verse and the
Atharvana parlly in verse and partly in prose. Three species(pf verse

are generally used in the Véda, with which others are occ&sio:‘ally, but

L]
* Some sects of the Jews held with respect to the bible, and some sects of Makommedans now hold
. Wwith respect to the Koran, nearly the same opiuion : this particular folly does not appear to have ever
infeeted any denomination of Chrisiiuxs. . .
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rot frequenlly, intermiked. 'The first the Anushtubh Vrrttam,r consisling
cf a stanza. of four lides, gach containing eight syllables, but generally
written iirtwo lonklmes of sixteen, resembles in this respect, the com-
mon S'tu’ca.Vri‘uam, v;'hioh, also, belongs to the Anush’tup Chhandas ;
but, though according in outward form, they are very different in cone
struction and metre. This I shall proceed particularly to demonstrate,
for in the latter species of verse, scldom, if ever used in the V¢ das, all
the Furdnas, the Bharata, Rimdyana, and other long poems, are
chiefly written, and in this metre, alio, as will be presently shown, the
whole of the Pseudo-Vedas, a few introductory passages and abstracts

of chapters, which are in prose, excepted, are composed.

Tue possible varialion of lhe species of verse included under the
term Anush’tup Chhandas, or of the combination of lung and short, in a
line of eight syllables, iy two hundred and fifty-six ; but, as every species
used, must end in a long syllable, and the last of every verse is, accord-
ing to tle rules of prysody, common, this number is virtually reduced
to one bhundred and \yenty-eight. The Slica Prittam,* as from the
frequency of its use it is e\specially denominated, is restrioted in the respec-
live verses'to cerlain species of the Auushtup Chhandas. The first,
Mic\is the same in each stanz. as the third verse, may lake thiriy-two
differel species, but many of*these are of very unfrequent occurrences

\J
the second, the same as the fourth verse, can take only ten. The species,
®

® Thu first term, S loca, significs a quatrain in any measurc, and Fr¥tlam, versc, but thus com.
pouﬁﬁ, the psr.licuhr stanza, the rules for which are here stated.
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\

however, which most frequently occur in the figst verse are those num-
bered, in the general scheme of the Chjiandasy froi: séventeen to twenty-
two, and from twenty-five to thirty, inclusive, each sr't{which end in three
long preceded by one short syllable  those belonging to the second verse,
are those numbered from eighty-one to eighty-four and from eighty-nine
to ninety-four, inclusive, ending in a short between two long syllables, pre<
ceded by a short syllable, The rule, therefore, for the composition of the
Slica Vrittam, liable to such exceptions as may be caused by the occasional
appecarance of the other species admisible into the first line, may thus
"be stated: the three fitst syllables of every verse are common, excepting,
that a long syllable must be found either in the second or third place;
the fifth syllable in each line must be shorts the three last syllables of
the first and third verse must be long; and the second and fourth must
conclude with a short between two long syllables.

Tue Anushfubh Vrittam, of the Veda, is not restricted to any spe'cies
of the Clz,hand'as, but provided the iambic measurg, allowing nevertheless
of a very free intermixture of trochees, pyrrics aAd spondees, is preserved,
may be used. Itis necessary, however, that the iamnbic structure should
be ‘more carefully maintained in the second and fourth, than in the first
and third lines, and in this respect the rythm of this stanza igisth-
guished in a very marked manner from that of the Slgca Vri‘t/:nf : the
whole number of species which ends in two iambics are sixteen, ranking
in the general scheme of the Chhandas from eighty-one 'to'ninety-six

inclusive, of which four are rejected from the second line, nf,,_the Sloca
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Vr¥tam on account of short syllables, occuring in the second and third

'
placag, and two, pfmberéd eight-five and eighty, the first consisting of a

spondee followed by, three iambics, and the second wholly of the latter
feet, on account of the entire prevalence in them of the iambic rhythm,
for which reason, they are preferred in the Anushtub Vrittam of the Veda,

and. occur in every line more frequently than any other species.*

OF the other two species of verse, ihe Trishtup V'rittam is almost pecu-
liar to the Védam being seldom found in other works, and the Gayu-
friyam is entirely so: The Trishtup stanza consists of four verses, the
mcasure of which is dactylic, being formed by adding a long and two
short syllables to any of the six species of Anushtup C‘h,h:andas, numbered
in the original scheme from one bundred’ and’ thirteen to one hundred
and eighteen: otlier varialions occasionally occur, but the rliythm of this
stanza is much more limited than that of the Anushtup or the Gaya-
triyam. 'The Gdyatriyam, so called” from. the most holy of texts, the
Gayatr!, being writtqn'in this n)easure," is a stanza of three lines, each
conlaining eight syllatles, but it is usually divided into a long line of
sixteen and a short one of eight,. and should contain, therefore, twenty-
four syllables, though frequently, as in the Gayatry itself, it falls short

of this number.. The rhythm of the Gayatriya does not differ
from that of the dhushtub Vrittam,

* Ir fo .ws.from what is here said; that the prevalent measure of the Fédus is nearly the samec as
English biffak verse, o} regarding, also, the length of the line,

. » exactly that, formerly confined to
ical corfposition, Wit consid.red by modern poets as not unworthy of the epic muse. As the com-
position of the F¢da must unquestionably be referred to a very carly period of antiquity, the.iambic
metre ought, probably, to be considered as the first step in the iavention of measured language,

: N
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Tae Pseudo Vedas are enlirely written in the stanza called jﬂu’ca
fol-

. Frittam, cach being divided into two lines of* sixtecq syllables, by
lowing ekactly the yule I have given for the compogirfon of th’ié-épecies of

.veise; the following extract from the commencement of the first ¢¢ Bibeko
of the ¥ Ril: Bedo Oupa Bedo,” the French translation of which has been
already given, in which the commencement of each verse is marked by

a capital letter and the mcasure indicaled Dy the usnal prosedial arks,*

’

will exewplify thiss. 1
S o . Tard waps.miha Dargd—Nilyi bralmi swinathini,
Locanam dhyardyog ariaam—DMarti rapun wriptishlali,
- 7 LZS%Qzlg‘&s‘ﬁa';'&;rzi]b‘gég791:2_.s]¢'t;2m-—1’&1gé m nasiancha nis chiyanm,
Igvdm da,w. siz'prdlyécalzﬁln-—Dr‘z’§ @ ricpam vibhartisa,
./I/nyaya curz“du mt_y&m—-S/zsIuadz palinidicam,

Taua hamsa su p scha—Siicla veriia b hiret bihi, ~

[
PRV T

I 2t pacslm cshépanéd vayaii —~Gimin' agindnam chiirzt,
Sa luuns:ze sliz Jatéf devim—Catr alya si nyd samdiyéet,

Bhawlt bralrmarudrandm—-Indradmam cfa sereisah,

Caranam twim miha devi~Mamimartitin sésaryitha.

RCTH P .
e
. Db
* Tur rales for the quantity of syliables in Sunscrit arc minutely the same as in Latin; when ‘M
fore, in the followibg extracts the long mark is placed over s pure vowel, it is long by n;[,?{, and

when over one preceding a douhie or cempound consouant, it iy leng by position.

— ]

'

+ Tars is a mistake similar to the one already noticed, as Stiyaté is the passive form of s# 4, praise;
it ought to be Stauti or Stute. In the first verse of the la-t stunza of this quotation Faxi i1’s head is
again broken; Brakmarudrdnim in the plural ¥ used instead of the dval Brahmae-rudReu. These
errors are probably intentional, as the genuine Véda is often ungrammatical ; nev.g, howeveryin such 3
degrec as to use the passive for the active voice, though the plural is often aul:‘s‘ﬁm e gwual
naumber.
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Frou this specimen it Aill be seen that according to the rule laid down,

the fiNp place in dach verse is shorl, and that in the three last places of

‘the alternaie re three long and a short between two long sylla-
hles. That this is the appropriate measure of the Purdnams, Bhdratan,
Bldgavatam, &c. the following extract will prove :

T first stanzas of the Scanda Purdna in the Sloca Vrittam, inne-
diately following the invocation.
. ' ' e

Ciidachin Narada srimin—Snalw? sr. Narmidambhisl
Srimid oncaram abhyarcha—Senidam scrovidchina;

Vrdjan vilociyamchacre—pPiro Vindhyam dhiradhi ran,
Samsarad-tapi samhari—Reva vari parisheriam,

Dwairapin api cirwantém— Stavirénd charénicha,

Swabhichyena yed k' arthh achyam—Uchehair pasimatim imam, ,. .
Rasilayam risalais Iais—.4‘sl'5.(::2i.s- séc&‘h[z’rindm,

Talais timalais hintalais—Salais servatrd salitam.

The first stanzas in A‘Jo’ca Prittam of the B liuratam.
Sdmasinam* ab hyagachchit—Brahmarshin sam’sila oratan,
Vindya vanito b,hatwa— Cadachit siuti nandinah,
Tam asrdmam dnapraplam—Naimis'aranyd vasinam,

Chitra *srotiom cithas taira— P arivivrus saméntilah.

v ir—————|
L.

ot 0"" B3 . .
% Tit1s i§ an instance of the introduction of an universal species into the first verse,
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Tuk first stanzas in Sloca Vrittam of the B&avatam.

AR
'OM. ' A

‘.

." Y e
Naimishe *ntmYsha cshetré—Rishiyah ‘saan#® adiyah,
Sattram swargayd locaya—Sihasram simam &sita,
Taecida* ta mindya—Pratar hiké hiil'agniyah,

Satcri,tam siitim &'sinam—Piprackch,hor Ydam kdirat.

FiNaLLY to demonstrate that the works which I've designated by the
term Pseudo-Védas, deserve that name, all that is now necessary is to
make a few extracts from the genuine Védas, sufficient to shew their
gencral style, and in what it differs from that of the Purdnas and of
these manuscripts. In doing this I shall, to prove that the remarks I
have made on this subject are correct, state minutely the arrangement,.
subdivision, and style of a portion of the Védas, and that which has
been selected for the purpose, and which is now before me, is the collec—

«

tion of hymns belonging to the Rig Védam called Pavamdnam.

'Tue Mantras of the Pavamdna Sictam,+ ;a/ collection of hymns tor
the god of the winds, are recited at the commencement of the Agnish~
toma, or primary sacrifice, which must be performed before any other
rite of this description can be undertaker.—This collection copest8of
w ——————J

* Tuis is another instance of the occurrence of am unusual species in the first linef ‘)

+ Sv'cram, which may be translated hymn, like Mantram, Brimanam, b\uries in g's use: itis -
applied to the whole of the Pavamdnam, to cach of the chapters, and to one or a’nym gtisecus

tive Chhandas relating te one subject.
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four \Adhydya -er, chap’ters, the first containing twebty-four, the second
thirty-three, the tiird forty-nne, the fourth twenty-two Chaiidas or
sections. Nearly thte‘w}m!e of the Siwctam, is written in the Gd'yalriya
.metre, Anu$htup stanzas being sparingly intermixed; part of the 18th,
and the whole of the three concluding Chaidas of the fourth Adhydya
have Anushtup and Trishtup stanzas intermixed. Each Charda consists
more frequently of four, five or six stanzas, less frequently of seven
and eight, which number is seldom exceeded. ~'When the measure
changes from the dnushtup to the Gdyatriya metre, a short verse of eight
syllables, like that which with the latter closes, is interposed. The three
verses of the Gdyatriya anght to be Anushtup of eight syllables, but it
is a licence nat unfrequently assumed to drop one, or even two syllables
when compound consonants such as drae, bhya, or csha occur in the
line, thus reducing the number te seven, or six syllables. These
renmrks are exemplified by the following extracts:—in the original the
verses are only separgted by two short perpendicular limes thus (J}),
I have arranged them &fter the manner of Ewropean verse that the metre

may be more distinctly shewn,

JHE first Charida of the first Adhydya of the Pavamdnam, consisting
wholly of .Gdyatriya stanzas: ,
Sri Garésdya namah W Harih 'Om, b,
- Spoadishtiya madishidy i—Pgvasyd samidhariya,
o Indrayi pative siitah,
- :uws8nzhé viswd chacshinir—Abhiyonimiyo hitam,
Drﬁnasc‘id&st,h&m asddat,
0
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¥irivs d hatdmo.b h&’v&—-M&M&h'w-vﬁMMntamM,
Parshirad ho mighanam, ‘ ' ) |

lb.hy&rsha mihanam— Devanam vitimam W,
Abhivajam iitarsrivah,

Twam dchhan chiramisi—Tadid artham d;véd)"ol,
Indotwena asdsah.

ST -

THE sixteenth Charida of the fourth chapter of the Pavamdnam, con-
sisting of Anushtup and Gdyatriya stanzas intermixed :
Pavasyi somém andiyann— Indraysé mid hiimattémak,
Asrigram devi vildy'e—W’agjdyantd ratha tva,
Tescita soma dintimas —Cated vayiim ésricshita,
Gravnatim nd 4b hish’titah— Pivittram somd gackchasi,
Diid hah stotizsii viryam,
Bshétam nd ab hish'titch— Pavittram agahits,
Racshok’avaram anydyam. '

A comparison. of ‘these extraots- with. these ﬁ‘)mv the: Purdnas- and
Pseudo-Védas, will shew, that in the former, the proper measure,
according tothe rule laid down for the Anushtub Vrittam. of the Véda, is

every where.presérved.and- that thig differs essentially from the measure of
the Puranas, with which that of the Pseudo-Feédas-exactly. corresponds 3

the only difference Being, that the general rule for the compositiok; of the
Slgca-Vrittam is more uniformly followed in the latter,. than in thg former.

e L

IN these observations on the style of ‘the genuine Vedas compared with .
that of the Puranas and Pseudo-¥¢das, ¥ have confined myself.to the-
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outward form, the variation in which is apparent on inspection only, even
to those unacquainted with the language, A disquisition on the peculi-
arities of the style, which distinguish the language of the Véda from
that of the Smritis and of the Purdname and heroic poems, and from the:
classieal Sanscrit, as finally polished by the authors of the C&vyams and
Ndtacams, woul;l not have added to the evidence- adduced to prove the
mature of the writings, of which I have treated in this paper, whilst it
would be intelligible.only to the Sanserit scholar.. It is sufficient to say, .
without producing further proof: than the authority of Sir W. Jo~es and
Mr. CoreBROBKE, (sce preface to:the Imstitutes .of Me~xu and Disser-
tations on the Religious Ceremonies and Sacred Wrilings of the Hindus,
Vols. Fthand 8th of the Asiatic Researches,) thatthe Sunserit of the Véda
is materially. different from that of. all - other. Hindu -compositions; that, as
having a peculiar grammar, taught as one of- the dngams,.or subordi-
nate bodies of the sacred wrilings,.it must be considered a distinct dialect;
and as such can never l:e confounded with the language of the Pardnams,

the style of which the authoers of these forgeries have imitated, it must be

oconfessed,. with wonderful ingenuity-and success,

|

*Nors A:

Tur marfseripte described in the preceding essay, which as I have already stated, are in possession *
of the Catholy MNsionaries at Pondicherry were discovered, as it may justly be said, for the knowledge
of their existghce was previously confined to a few individuals belonging to the mission, by Sir Aurxan.

ER JonnsdN, the chic}ﬁstice on the island of Ceylon, and Captain Frasrr, the British resident at

¥ TBihig Fvisit of the former gentloman to the coast. It was from Sir ArrxANDER Jounson,

also, that I received the printed copy of the Exour Veé'dam, and the information which induced me
to make the inquiries respecting these manuscripts, the result of which I have here stated.
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Norx B.

Rorerrus De NoriLieus, or Rorerr D2 Nosiri, was the founder of the Madura mission, somes
fime about the year 1620 ; this appears from the following cxtract from the letter of P. Pizrre MarTIN,
being the first of Collection V. of the Letires Edifiantes. Speaking of ¥ Eupanuer Lorez, who had
charge of a congregation of Christians®* in Travancore he says: ¢ Tl v aplusde cinquante ans gue ce
¢ missionaire travaille avec un zéle indefatigable au salut ‘des Malabarcs. 11 cst le dernier Jesuite, qui
¢ ait paru dans le Maduré avec I’habit que nous portons en.Europe. Car guoiqx'il y ait plps de quatre-
“ vingts ans, (this letter is dated the 1st J une, 1700), que le pere Roscrr DrNomuisus fonda cette
“ fameuse mission sur le pied quelle est aujourd’hui, C'est a dire, en s'accommodaut.arx codtawes da
€ pays, soit pour I’habit, la nourriture et la demeure, soit pour les autres usages, qui nc sout point con-
€ traires 4 la &'oi et aux bonnes meurs ; cependant, ics: Porfugais ne parent sc resormire a ne pius paroitrs
“ en ces {crres en habit Europécn, qu* apres avoir été conyaincus par une longue experience que fatte cone
¢ duite etoit tres préjudiciable & la religion, et 4 la propagation de la o, par aversion ct le mépris que
€ ces peuples ont copgl contre les Européens.”t , His birth 2vd family are stated jn,this letter in these
words. ¢ Le Perc Ropent Dr NosiLisus illustre par sa naissance, étant proche parent da Pope Marcer
¢ 11, et neveu propre-de. Cardinal BerLarmiy, (the/Cavdinal'samother, Cvreizs Cxnwin: was sister to
® Pope MarceLLus IL  See the article BerArman in BavLE), mais_plus illustre encore nar son esprit,
¢ parson courage, et par le zéle des ames dont il bruloit, fut le premier qui, an commencement du siecle passé,
 mitenusagele moyen dontje viens de parler,” &c. The writings of Rosrrrvs B Nomasusin the Tamil
language were it scems studied by all who entered the Madura mission ; P. PicRre MARTIN, speaking
of certan French missionarics being eent- to this misson, thue.mentions them. - Pour} reussir dans
¢ unc enterprise si gloricuse a dieu et si avantageuse a Peglise, il etoit nécessaire d’envoyer quelques uns
¢ de nos Peres F'razcors dans-ceite ancienne mission, on ils se presseut apprendre Je iangue, s'instruire des
¢ coutumes et des usages de ces peuples, former des catechistes, lire et transcrire Je livres que le vencrable
¢ Pere Rosenr D NowmiLisus ct nos autres Peres out composés,” &c. ‘The nature of these works I' have
stated in the text and, as there asserted, in none of them is any attempt made to conceal their origin or
intention ; no false title is assumed, but the attack is open and avowsdly directed by the Christian
teacher against 4he crrovs of Heathenism.—1¥t. is certain, however, thut the mission of Madura was
founded on the principle of concealing from the natives, the conntry of the missionarigs, and imposing
them ou the people as belonging to the sucred tribe of the Brikmans, (Rbmuca Brdhmana was the title
assumed) and this -leception, probably, led to many more; at least Rogertos De Nosirnus is accused
by Mosurim in hic Ecclesiastical Wistory both of fraud and perjury in his endeavours to support his

assomed character.  The passage in which he is wentioned and the note in which the cbarge is made, I
quote at length. P sonnd

¢ Tygse missionaries of the court of Rome,q spread_the fame of the Christian religion through the
To begin with India ; it is observable, that the ministerial

¢ greatest part of Asie during this century.
¢ lahours of the Jespits, Theatine, and Augustiniuns contributed to intreduce some trace of & vine truth,

€ mixed, indeed, with much darkness and superstition, into those parts of that vast regigo, that had
 heen possessed by the Portuguesc before their ex.nlsion from thence by the Dutch.  Hat of all the

* Page 14 vol. 5, + Page 19, yol.5. | Page3,vol. 5. € See Moshesm Ecc. Hist. vol, 4, page 211,

~
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“ un}fersully applauded than that of Madura, and none is said to hive produced more abundant and
« permancat fruit. It wps widertaken and executed by Rosert D Nosie,* an Haliun Jesut, who
¢ took a véry singular method of remdering his ministry successful. Considering, on the one hand, that
6 the- Indians beheld with an eye of prejudice and aversion all the Europcans, and on the other, thut
“ they held in the highest venssation the order of Bracimans 28 descended from the gods ; and that,
¢- jmpaticnt of other rulers, they gaid an implicit and unlimited obedience to them alone, he assumed
& the appearance and title of a Brachman, that had come from a far comntry, and by hesmearing his
€ countenance and imitating that most austere and painful method of living that the Sancunest or
¢ penitents observe, he ,at length persuaded “he credulous people that he was in realily a member of
% that venerable order.y By this stratagem, he gained over to Christianity twelve eminent Drachmans,
¢ whose example and influence engaged a pr()digious‘ number of the people to hear the inslruc'tit?ns, and
& to receive the doctrine of the famous Missionary. O the death of Ronerr, this singular mission was
¢ for some time at a stand, an¥l seemed even to be neglecteds But it was afterwards rencwed, by the
% yeal and industry of the Portugucse Jesuits, and is still carricd on by several Missionaries of that
« order from France and Portugal, who have inurca themselves to the terrible austeritics that were
“ practised by Ronerr, and ‘that are thus become, as it were the appendages of that mission. These
fictitious Brachmans, who boldly deny their being Furopeass or Franks, and only give themselves
¢ out for inhabitants of the northern regions, are said to have converted 2 prodigious number of Jndians
¢ to Christinnity ; and, if common report may be trusted to, the congregations they have already
founded in those countries grow large and more numerous from ycar to year. Nor indeed, do these
accounts appear, in the main, unworthy of credit, though we must not be too ready to receive, as
authentic and well attested, the relations that have been given of the intolerable hardships and sufferings

that have been sustained by these Jesuit- Brachmans in the cause of Carist.  Many imagine, and not
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* CMuers call this famous anssionary RoBeRT Di: NomiLiaus,
+ Suouss be Sanydsis,
1 Umrsan Cerri, Etat pre-ent de I'Eglise Romaine Page, 173.

(7 Nomist, who was looked upon by the Jesuits.as the chief apostle of the Indians after Franed1s Xavien took wcre-
gible puius to aequire & knowledge of the religion, customs, and language of Madura, sufficient for the purposes of his
ministry.  8nt this was not all: for to stop the mouths of his opposers and particularly of those who treated his character
of Brachman ss an imposture, he produced an old, dirty parchment in which he had forged, in the ancient Indian cherae-
ters a deed, shewing that the Brachmans of Rome were of much older date thau those of fndiz and that the Jesuits of Rore
descef¥i.., in & direct line from the god Bra'wa, Nay, Father Jouvence a learned Jesuit, tells us, in the history of his
order, scmething yot more remarkable; even that Ronxrr pe NosiLt, when the autheaticity of his smoky parchment way
called iu quent'on by some Indian unbeiievers, dec\an-a. upon oath, before the assembly of the Brackmans of Madura, that
he (Nop1Lt)- dfhived really and truly his origin from the god. Bra'sa, I it not astomshing thut this Revercnd Father
should ncknoviledge, is it not monstrous that he should spplaud as a piece of pieus ingenuity tlus detestable instance of
perjury and fn"?d) . .

Sxx Jouvengd Histoive dex Jeswils,
i

Normen? idcmoiro‘ lﬂnoriquea sur les Missions de Malob. tom, 1L Page; 14,

l)
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& without good foundation, that thoir austeritics are,, generally: speaking, wore dregdful i!‘“PPW;"m"‘
¢ than in reality ; and that, while they outwardly aflcet an extraordinary degree of seli-denial, they
¢ indulge themselves privately, in 3 free and even luxutioys use of the crgul.urea, have their tables
% delicately servody and their cellurs exguisitaly fusnjshed, in orﬁe: to refresh themselves n.f;cr
% their labors.” ‘
L 4

Tas following is an extract fiom a history of the Jesuits procured. ét,Pondicherry- T have not seen
the work whence it was taken ; but as the idea it conveys of the dress and appearance of the members
of that socicty, when attached to the Madura mission, coincides with the procediug accounts and
with all other testimony respecting them, no doubt can be entertained of it accuracy. The work,
whence it is taken, coutains 8 representation of a missionary in his Indian habit ; probably the same as
is stated in the following trayslation to have been taken of Rosrur Noniri himself: l

5 Nomex & origiocm truxit hec missio ab wrbe Maduré, Regni ;pud Indos sic dicti, primaria,
¢ Lnitiom illi dedit P. Roseytus ok Nomivisus societatis Jesu et Mamcriur 1I nepos, zelo
& Apostolico nobilissimus. 1lle, ut Brachmanes ad Christianam fidem adduceret, Europeum homi-
“ nem exuit, Indigenarum aSsumpto vestitu, et vivendi consuctudine, ac primo Rajas, qui apud
& Indos sunt in prelio, cultu exteriore imitatur, sed frustrd. Brachmaves saculares deinde imitatus
€ gorum more so vestit, funiculum ex Gossipio triplicatum ab humeris honoris tesseram detulit, & in
¢ amnibus integrum Brachmanem scse effinxit 3 at conversionem nunquam, sed solam corum familiari-
¢ tatem obtinuit: spem tamen mon abjecit RoBerTus, novam metamorphosim adinvenit & a swculari.
¢ Brachmanorum habitu, ad Religiosum transiens, more Saniassi panitentis induitur, Est cnim Saniassi
¢ magna apud Brachmanes astimatio, utpote legis magistri, vitam profitentes a voluptatibus alienam,
¢ per diem unicl orize comestione contentam. Hanc professus vitam Roerrtus multos Brachmaues
¢ Christo adjunxit. Hw pie Roserrr industriz multas sensére impugnatienes, videbantur enim aliquid
¢ involverc superstitiosum, sed eas evicit Ronuu'us, etillis adhuc utonter in co regno Socn.tatns Jesu
¢ operarii. Habitum imago representat & Gossipina tela confectum colore in rubrum incfinanti,
" Jllum sine ulli subuculd gerunt. Nudis pedibus ut plurimum omniné incedunt, aliquando soccos
¢ duobus digitis apprehicnsos adhibent, capillos in podum suprd verticem capitis colligunt, quos fascia
& gossipina plures circumdant & contegunt.”

1 suasi. dope this note‘by the translation of a papsage from 2 work entitled, ¢ Tiru-sabeiyin Charitra
Po:tagam,” or ¢ Hlstona Ecclesiastica,” written in Tamul and published by the Protestant Missionaries,
at Franguebar iu 1799, -This passage is from the section relative to the transactions of the Missionarics
in India, from the apival of the Dortygyese, at page 238 of the work, and under the year 1607. The
work -therein alluded, as baving heon wiitten iu 1728, is by the famous Jeguit Missionary Couswstio
Joserno Bescm, known throughout the South of India, for mauy valuable cempositious in the high
dialect of the Tamrd, under the itle of the Vira-Mamuni sud Diairya-Nat ha Swdmi, ‘Fhis extract is
from the preface fo the Véda Viluccam the Blucidation of the Scriptures, written profc&dly against
the heretics of Franguebur.

TrANSELATION.
[1607.] Ar that time Rosert Nonixi, called Tarwa-Bonuace, clothMmsclf inl.e hM'
Saugiisi, endeavoured to promulgate Chnslzamly in'this country. The ‘sccretary o the congfegation
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de opagands Fid:, wrote in 1676 to Pope INnocenT, that Roarrt Nosiri, although he called
himself a Brékman, was gnot guilty of falschood.* He is represented with this habit and appearan:c in a
‘picture in the convent of the paulisgs at Rome, under which is the following inscription,’—% Father
¢ Roment Nomiwi, a paulist of the city of Roms, and of an illustrious family ; a godly aad lcaracd
¢ personage, who laboured to convert the heathens 45 years, eating nothing but rice and vegctables,
5 and died happily at Mayilapir (St. Thomé near Madras) on the 1Gth Jaouary, 1656.”—¢ That
which was written at Ygldcirchi, (the principal residence of Brscur’) in 1729 in his praise is as
follows :—¢¢ As the resplendent sun runneth his course in the firmament, but alloweth not Lis radiant face
¢ to he seen, 5o althpugh St. Tuonas, oue of the twelve disciples of our Loz JEsus, and St. Xavier,
far renowned for innumerable miracles, entered and preached the gospel throughout this country yet
for a long time the darkness thereof was not dissipated. At last, as if the obscurity of the night,
that elscwhere lowercth over all, had been dispelled by the rising of the sun, it pleased our Lord to
turn his gracious eycs towards this country covered by paganism as hy a cloud, and enc hundred and
twelve years past, to send hither orthodox priests to enlighten all souls. Tarwa-Béo,nacy Swast who
then appeared stcadfast in austerc devotion, confirmed in the true faith, and perfect in virtue, was
first sent by the Lord, and long resided herc, bright as the moruning star. Are not his Cui dumn,”
(the Jydna-bodhacae Can'dam), ¢ which, from soundness of religious *doctrine, secems as if written in
¢ rays of light, and his other works, well known and received as a sun of everlasting brightness that
$¢ hath never sef.  From that time to this, innumecrable priests, devoted to their duty, have succceded
€ each other in succession, like an undivided garland.”

[

¢(Part of the original is here omitted in
the printed work). ¢ But the prayers and sentences frop the holy soriptures, commonly ‘P"dl on
é the sea coasts, as corrected by him (RomxerT Nogir1) according to the information he received from
¢¢ the Brdahmans, either from his not comprekemding the true: meaping of some words, or from ,ifs
§¢ having bheen wilfully concealed from him, cannot be highly praised.”—¢ For his sake charitable
€ collections fer the Bréhmans converted to the Christian faith, were at this tiine cstablighed in the
¢ oo:gregation de Propagandé Fide at Rome by the Cardinal Oxprery’ (2)-

—_— e

® Tug fact is that RoBERT NomiLt uses the word  Brdhmana ulways in the semse of pril's:. as indeed it is rendered
though not with precigion by Sir W. JoNESs in the institutes of Mxnu; thus he ealls the bagh priest of the Jews and hie
ussocietes ¥ida-Brdhmana, aud the father of the church Brdima- Vidigal,
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Journal of a Survey to the Heads of the Rivirs, GANGES

“and JUMNA.

|

By (_JAP'ﬂm J. A. HODGSON, 10Ts Recr. N. L.

.A.S I have had it in my power to explore and survey the course of the
Ganges within the Himd laya mountains, to a considerable distance beyond
Gangautri, and to the place where its head is concealed by masses of
snow which never melt, I hope, that an account of my Journey may be
.acceptable tothe Asiatic Society. I must premise that, as Captain RAPER’s
account of Captain WEBB’s survey in 1808, has already appeared in
the XIth Volume of the Researches, I have nothing to add to that
officer’s able and faithful description of the mountainous country, passed
through in the route of the survey from the Din Valley to Cajani, near
Reital, where the survey towards Gangautri was discontinued in c:)sze-
quence of the serious obstacles which impeded it. I shall therefére only
give an account of the course of the river above the village of)Rez’tal,
where I halted to make arrangements for my progress through th4 rugged
regions before me, in which I found I had no chance of .get:i;g any
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supplies of grain for my followers: I was consequently obliged to buy.
grain and to send it off before*me, so as to form litlle magazines, at the
places I intended to halt at; and as I learnt that several of the Sangas
or spg bridges over the river had been destroyed by avalanches of
snow, I sent a large party of labourers to re-establish them.

ConsipEriNG Reital, as a point of departure, it will be satisfactory to
know its geographical p°osition. By a series of observations with the re-
flecting circle of T'rRouGgHTON, and also by his astronomical circular instru-
ment, I found the latitude to be 3(; 48 28 N. and Raving been so for-
tunate as to get two observations of immersions of the first satellite of
Jupiler and one of the second, I am able to give a good idea of the
longitude of the place; and the more satlisfactorily, as two of the immer-
sions are compared with those taken at the Madras observatory on the
same night, and with which I have been favoredlby Mr. GOLDINGHAN,
the astronomer there. . '

THE telescope used by me in observing the satellites was a DoLroND’s
forty-two inches achromatic refractor, with an aperture of two and three~
quarter inches and power of about seventy-five applied, having a tall
stand and rack work for slow motion. The watch was a marine chrono=
meter, made by MoLINEUX of Lo'nd.on, and went with the greatest steadi-
ness on its rate,as n'ightly determined by the passage over the meridian

of fixed stars observed with a transit instrument, The time of mean noon

when required was always found by equal altitudes.

Q
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O N
12th Mhy, 1817.—Observed immersion of Y 1t satellita at
memﬂme, e0sesessre e ‘ sscevtecscsanone .‘o 10 4’ 50 o
" The same obsorved nt the Mudﬂu observatoryy.eee..o..eeee. 10 49 59 9

Diﬂ‘c}encesofmeridia.nsintime,.......................... o 7 3 9

Established longitude of Madras observatory,........ cereeaes 5 21 14 0 m W 8
Longitude of Reital deducedy..........cv... Cerrieereenes 5 14 10 12
By the calculation in the nautical almanack, it was auticipated

that this immersion should happen at Greenwich, at ....... 5 29 83 O
1t took place as above at Madras, at..........c..ovuuann. 10 49 59 9
‘Which would make the longitude, «........cvvvnennns ve.. 5 20 26 9
But it is Known t0 beyeeesvesecercrcsrnsrnnnes N . b5 21 14 0

Difference, 0 0 47 1
Therefore the error of the tubles at this time is to be applied
to the foll(;wing immersion :
10th May, 1817.—I observed an immersion of the st satetlite, at 16 14 21 1
There is no correspondent observation at Madras, but the
nautical almanack, gives for Greenwich,  11h. 1m. 5s.
The above esror of the tables .......... 47 1

1t 0179 11 017 9

hn“tud‘ofxaldded“ced’ s 8 000 o080 pvcscresnee LR X 5 l‘ 3 2

‘Menn,........ 5 141 6 6

Born the observations were made under favorable circumstances, the
air being_ still and clear.  On the 10th, the satellite began to lose lustre
about 443 and on the 12th, 50 seconds before its disappearance.

H. M. S
11th May, 1817.—1 observed the immersion of 9 2d satellite, at Reifal, ........ 14 13 35 7
Same was observed at Madras,. ... .. vvuuvevrriiacndiserasannaanes vecursens 14 19 41 1
Difference of meridians,..............cc0.... Cereeen ceeene ceeatsenernanas 0 6 5 4

Established longitude of Madras observatoryy.. .. .. ..sveeessseesnreseissasesd 5 21 14 0

Longitude of Rcitaldeduoad............................. ivesesssesscecss B 156 8 6

l
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Tams was a very distinct observation, and I followed the satellite deep
into the shadow, it gradually losing light for 76 seconds before its total
disappearance—yet it gives a longitude almost a minute East of the
first satellite, dhe preceeding night, which leads me to suspect, that though
I know the seconds were rightly counted and noted, that the minute may
have been inadvertenily moted 13™ instead of 1%™. As there is this
uncertainty, I will reject the observation : nevertheless it may be interesting

to know, supposing tliat.the case, what the longitade could come out:

H. M. 8

Suppose at Reital the immersion took place at...... tevseereteartontens eensee 14 12 35 7

MUdraey «ooeneeeoeeroseeesanssessstsssesosenannnnns Ceveesarereaieaess 14 19 41 1

7 5 4

,’adra\f, ------------------------------------- acevrny eevtetestesssres 5 21 14 0

5 14 8 6

Mean of 2 nights—1st and 2d satelliteye seevvere cueninn Sestrasssarateane . 6 6
R M. s

By .the\tauﬁcal almanack the immersion was ewpected at Greemwich,at.......... 8 57 42 0

It happened at Madras,. ... o .ovueveenencseeecnannes vesrersssanensisaaane 14 19 41 1

o D ——

Givingalongivade of ....ovoviveiiiineiinnanaes veeresesemas veeectanraen 5 21 59 1

Blltthclong'ltudeis ----------------------- veessevecrsascsssrv e Gssccse 5 21 14 0

Correction of the tables, .. .....ocoveuerenas, cotsaarens Ceeaecenes veeseese 45 1

By a mean of several ohservations taken at Madras about the time of
4 Emersions of the first satellite,s which I observed at Mr. GRINDALL’S
house near Seharanpir ; Mr. GovrpiNngHAM finds 5" 10™ 24* for the
longitude of® Seharanpiir.—A snowy peal called Sri Cdanta is visible
both from Reital and Seharanpur, its position is delermiued by means

of a Series of triangles instituted by me for the purpose of taking the dis«
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tances and heights of the snowy peaks. I find the angle at the pole or
difference of longitude between Scharanpmf slation anc\l Sri Cdnta, to be
1 14 47—the peak being East, and at Reital the difference of
- Longitude of that village, and the peak, is found to be 12 G —the peak
being East, consequently the difference of longitude of Seharanpur and

Reitaly is......cccvvvivreiiiiiinirs ieiieieeeene, 1°, 2, 417 it Time=0Oh. 4m. 10s. 7
l.ongitade of Scharampidr by the emersions of the first utelhte, ................. 5 10 2%

. 5 14 34 71
But the mean of the second imvmersion of first sat.lite glves .. .......00ccveennnn 5 14 6 6
Mean of emersions and immersions, ee.veeseresersoresrsrsorcnaiertioencans 5 14 20 ¢

Four sets of distances of the sun and moon with the reflecting circle, on the 8th May, gave 5h.
14m. 25.

Ox the whole I think 5* 14™ 206 or 7§ 35 60 7 may be safely taken
for the longitude of Reital East of Greenwich.

RErTAL, contains about thirty-five houses and is estecmed a eonsjdar-
ble village; as usual in the upper mountains where timber is plen-
tiful, the houses are large and two and three stories high. When a
house has three stories, the lowest serves to shelter the cattle by night ;
the second is a sort of granary and in the upper the family dwells;
round it there is generally a strong wooden gallery or balcony, which
is sui)ported by beams that project from the walls. The roofs of the
houses are made of boards or slates: t.hey are shelving, and pro-
ject much beyond the top of the walls, and ‘cover the balcany, which
is closed in bad weather by strong wooden shutters or pannels, These

houses are very substantial and have a handsome appearance at-a
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distance, but they are exceedingly filthy within, and full of vermin. The

walls are composed of lopge cedar beams and stone in alternate courses,
the ends of the beans meet at the corners, where they are holted together

by wooden pins. . Houses of this construction are said to last for several
ages, for the Deodar or Cailon Ping, :which I suppose to be the cedar of
Lehanon™* 15. the largest, most noble and durable of all trees.

¢ 5‘!1‘

Tme, situation of thls vxllage on the east srde of a mountain, the summit
of which is covered w;th snow, and the foot washed by the Bhd girathi is
very pleasant. It commands a noble view of thesSri Cdnta and other
adjoining peaks of the HHimdla: ya on wlnch the snow for ever rests.
Snow also remains until the rains on all the mountains of the :eccmd order,
which are visible hence, both up and down the river. Many cascades
are formed by the melting o of the snows on the fout of the s,urroundmg
mm‘l.rltﬂe; One in particular descends in repeated falls of several hun-
dred feet each, from the summit of a m‘m'mtam across the river and joins
it near Bathert, .

Tue azimuth of the Sry’ Cunta peak (determined from the elongation
of the pole star) is 5(_; 49 29 N. E. and its altitude 9 143 5. Itis nced-
less here to insert the ohservations of azimuth and arlliludes of the other
peaks seen .hence and at, otherffp}aces' on the roulé. In the following
account of ny progress up the, niver,. X have put down such remarks as

occurred at the 1ime, and they were wrillen on the spot, and are here in-

——————— ————a ——————————————— L’ — ]
— " 1 ) N .

. - . . . - .
* 1t is the pinds Deodéra of Roxsureu; the Dévaddru of Sanscrit writers. . I W,

R
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serted with very little alteration. Though, Fam aware, that such mihute
descriptions of localities must appear ledious, and that many repetitions
occur, I hope, they will be excused by those, who feeling interested in the
subject, may have the patience to read the detail. To give general
descriptions of such rude regions i difficult, if not impossible, and'I trust
that particular ones, though often tedious, will be fOur;d' mcre faithfuly
and to give more precise ideas, of those remote recesses of the Himdlaya,
which I visited. For this end, and that those who ;re so inclined, may
be able to know. the positions of the places, in my journey, I have put
down the bearings, an.d distances in paces, of eachi portion of the Route,
with the remarks.noted at the time andalso- tlie latitudes of the halting-
'pla.ces,‘and these simple data will enable any one to trace the distance
and direction fromn Reital to.the end of my journey. F have only put
down the bearings in single degrees; they are reckRoned from Norlhy
which I call 360: thus, 180 is South, 270 West, and' so on-—excep); in
very steep ascents and descents,, thie paces. may be taken at 30- inches.

O~ the 19th May, I was joined at Reital by Lieutenant HerperT, of
the 8th Regt. Ni L. who had heen. appointed my assistant, and from his

skill and zeal the survey has received' much benefit —Mr. HerBERT came
direct from Calcutta and-brought for me-a pair of Mountain Barometers,

but the ‘tubes filled in England’ lisd beewr broken ere they arived in
€Calcutta:- there were some spare empty tubes which.we filled and used
as hereafter mentioned, but we could not-succeed in.boiling the mercury
in the tubes, to free it entirely of air.—The height of Reital above, the
sea as indicated by our barometers is 7108 feet.. |
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Havina received reports, that the Sanghas. were repaired an'd that the
grain I sent forward was lodged in the places I directed, I left every
article of hggage 1. could possibly do without, and having given very
light loads to the Coolies that they might proceed with less difficulty,
we marched from Reital on the 21st May, as follows: -

-
21st May, Reital te Tawarra, Thermometer at Sun rise, 53, . &ix
1 Slight oblique descents through fields, Cross a ~
torrent, 10 feet wide, ......... torenee comess 1310 328

2 Along hill side, slight ascent and begin descent.
Flag staff at Reital 8. Wuddr 138. The

great water fall across the river joins it, at 143 1052 66
3 First 200 paces 315 along side of hill. Top of
Sdlang mountain covered with snow 95..... 592 69

\‘4ercky and rough. Observed some Mica~
ceous iron ore. Pollang 13: river below to .

right, 1 mile distant, ..., ....... e eeenaes 632 45
5 Leave Pollang 1 furlong to right. Sdlang 353

mountin 112, Sqlang a large village across 1040 &

the river 90....... .. weeses feteiieeniaes ‘ 45

6 Descent and cross the Soar river on a Sangha 5
.paces in length. It falls in a fine cascade
fromea great rock. 'The scenery very pictue
resque ; course of the Soar down 100 where

' i-lj()llls theGanges’ooo.;oo!octoonntouno.»- 1020 3‘6
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71 Vdry noughy-along steep side of the rocky moun-
tain of Nurandah ; last'd0Q paces, steep’ asceni

by short Big-zags. Pollang 160 ; Sdlang. ..
.8.:(Ohligue snd vocky escent, open to right, high
» Precipices abave!'ta left, Biileng 12500er..

9 Crest of the ascent to it a very bad and rocky
» brolgeh path, difficalt and some what danger-

 oms i some places, where a false step wou\'d!
be fatal Salang 137 Sdlang mountain 121

Reilal 2035 Pollang 208 ; course from the
Sanghe generally 573 Mouth of the Soar

159%. Ganges 1} mile right and about 2,000

feet below,....... Wetesesesscercsssessnans

10 Descend and eross €ajant Nadi rivulet 4 paces,
oblique descent and better path,..... RPN

11 Cajani or Kujnak Hamlet, ascent, ....... veaee

12 Rocky ohhque ascent; Reital 206 Salang 172

13 More heavy ascent of the same kind, over frag-
ments of granite mixed with large proportions

of quartz and feld spar, ...,...........

N e
11 More ascent but mot quite so rough,—Here
slight descent, “
Reital (my Flag Staff there) 209. Depression
of top of the wmast tf, 25; Bottom 4: 3(;;
Pollung 214 423 Depression 8 145 Sdiang

187 44’ Depression 12 44's Buie or Sdlang

1329

1880

883
l320

"5 )5 b
2090

805

67

311,

72

67
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peak 14103} Elevation 1T 09 .55 Huri 46
20 Dapres'sion 43 k3 Dircetion of Dangal 36%3
Highest point of 'S}‘icu’nm‘55" 4' 73 Elevation
10 32; T.iti Gawana 334 315 Elevalion 17-°
55. ‘Setond point 335 19'8; Elevation 17
56. _Third point 355 06} Blevation 17 55.

Tawarrda, a ruinous vilage of 10 howses, .... 600 12
Marched the distance in 5> hours and 38 minutes,

15,052

From the Soar river to immediately above Tawarra, the path is
exceedingly rugged, over broken masses of rock 3 the whole is an ascents
and in some places very steep open precipices to the right and high rocks
above to the lefty precaution is required in the footing, and some places
are !\‘r':!ry un%l?aJsant to turn, where it is adviseable to go bare footed.

Tue meuntains are of granite, with various proportion of quartz and
feldspar, of which I have specimens. Heavy rain both on going and
returning, could not get a latitude, 'Water boiled at 198‘; the tempera-
ture of the air being 67

Ar the village of Tawarra, ditection of the small lake called Cailac
Tl, whence the Dinni Gdrh river issues 71. It is said to be 50 yards
in diameter, but deep, and is formed by the melting snow ; there is a small

piece of level ground near it, to which the villagers drive their sheep to-
pa ]re in August.

wm
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22d May, Tuwarra to Dangal, Thermometer sun rise 18 52
. Pacar, m
1 Descent through the fields and down the Dell . —
steep and slippery. Rhoh (or Rhgi) pines and o
the Mohora a species of oak grow here, ...... * 1310 3

2 Descent to the Eigie Gdrh torrenf.—Chross it by
a Sengha 15 feet long, Geranite. rock i large T
blocks, with quartz nodules. and hands in the :
bed of the stream,, ..., csss0escsessssrsess, 1320 70
8 Descent by the tarrent side, leaye it and cross 2
crest or ridge, Buei 360, .. sssrsrrrnersens 1630 71
4 The path is along the steep and broken sides of
a mountain, &c. very bad, last 500 yards diffi-
cult 3 turn some what dangerous corners, mouth
of the Dinni Gdrh 100, The stream about
20 feet Widq and is a sheet of foam falls
| ing at an angle of about 3‘0° to the Ganges, ;
Du'ect;on of the small lake ,at its head 130 H
Reital 210; Ouri 40, Buct 179, sppe sesanas islo 42
5 Oblique descent to rivulet apd waterfall of 20 feet, 1010 - B850
6‘Obliquerockyascent,....,.., ceesspseressens 1320 35
7 Along the side of ,mountam rocky; .one difficult
place; here begm descent towards the nvcr-—-
Re;mt 208; Buci 198 - Salung 206, Our:
45 3 anglg __of depression of our path to the
~ siver 17, Itis 4 furlbngs direct to right and
deep DElOW) ¢ ssoerearccasesvscsssnsronsss . 1600 &
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8 Cross Camaria Gadh. (rivnlet) 8 paces. wide,.T
9 Down the narrow glen of the rivulet to its

junction with the Ganges; the wholea descent,

and ip many places bad and difficult, ever large
blocks of rock which have fallen from above,

and gver arned and shattered all the trees, in

their course, . The granite precipices, which
confine the river at this place, nave split and
fallen in large masses into the bed of the stream,

10 Path along the side of the Ganges, but above it
A cascade opposito falls 800 feet, but not in

one sheet, river up to 6 3 path rocky, ...ce00d

11 Across the river and on its steep bank is a range
of hot springss they throw up clouds of steam,

-\, 8n and de}'))snt a eediment of a ferrugmous colour

2 these are the first hot spnnga I have observed

on the Ganges; the river not being fordable,

we cannot go to them,:. R

12 Huge blocks of rock fallen to left,.....eev ...
13 Climb over and under the ruins of a most tre-

mendous fall of the precipices; blocks of granite

from 100 to 150 feet in diameter are thrown on -

each'other, in the wildest and most terrific
confusion: the peak whence they fell is perpen-
dieular znd of solid rock. 'This fall took place

3yeal‘;8gQ, aoooootooooooooooooo.io.ooooo;_‘

"} 10

1860

1000
560

2120

. 50

50

42

350
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.. Path DAY, vveeenverrresseitssenscncssssaass , 330 352
Cross the Ganges by a Sangha made of twb stout

pine spars, laid from'reck torock. It-is a good -

bridge of the kind and about 3% feét wide;

the space between the pine spars is overluid

with small dedl shibgdes which are tied together

so as to form a platfortn.—Like all the rest, -

this Sangha §s:open -on ‘both sides, and un
i pleasamt] to pass;, being from the length and

elasticity of the. pines, sospringy as to re-bound

to every step tlie' passeniger takes.—The river

below:the Sanghe.was déep, and very rapidy. .

being confined |b,y‘, wcks. Iis breadth under

the Sangha as_measured by a chain was 50

feet, height of.the Sangha above the stream 30

feet.—The river is more expanded above and

below — Sanghas -are always placed i the

NArTQWest parts, ... ..o.veens 400 20
Tent at-Dangal, a small ﬂat 80 -called an the

left bank of the, ..Gaug‘es,_,_and at the confluence

of the Limea, a:large-torrent—No village here.

The halting ngce xs surraypded by high and

steep rocky mountains and mural precipices:

observed some_bears climbing among the rocks, 23:0 31

19,369
. \)
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Time of marchmg 5 hours -and 48 minutes, a-very laborious journey,
The path'is ¥ery rough énd merely a succession of steps from one broken
crag to another, some: placés were very ‘difficult. T the Ganges, was
descent, then we passed along its bank, and at no great height above the
stream, which though not wide is deep, and hibpetaousy falling from rock.
In the Tesl.-rap#,i parts pools are formed where the breadth may be 200
feet, but generally it ‘appears from 100 to 120 feet wides several rills be-
sides those noted above, fall into the river; it is needless to say, that they
fall in cataracts, the sides of ihe river, being every where bounded by
high cliffs. The rocks are granite, of much the same composition, as on
yesterday’s march. 'The dip of the Strata is about 45 towards'N. E. as .
usual, and the whole line of inclination is visiblé frem the river to a great
height above. Water boils at 202—The temperature of the air being
54. On our return, thie Baromeler was deranged at this place. It is to
he rema &&ed 'Jthat on going up we did not fill the Bafometers, fearing
they might be broken, and the Mercury spilt, of ‘which we had very
little; our store of it h@vmg ‘been diminished, by‘those various accidents

to which every thing that can be lost, or broken, in these rough regions
is subject.  Of these Barometers more hereafter.

. Latitude Observed.
M. A. Spica. Reflecting Circle, Hopcson's 30 54 32" 8
Lieutenant HerBeRT’S. ... % 98 8

«

Mean...... 30 54 30 8

)
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+'28d May, Dangal to St Sz

Lofty ¢liffs on'both sides of the river; path gq;ne-

rally a-slight ascent but rocky and difficult,... . 1005 14
2 Along the bank of the river. On Racks. Narai
.- peak crowned with snow, 43. Kanouli Gddh,
" ,. Yorrent falls in cataracts from right bank l5°;‘

Biis peak 180,..0uvunsoeeesensenececensess 800 3

3 ®dath rocky and rough above the river, ........ 1005 10
4 Path ditto, granie rocks, sleep and high on all

.
e

-

T T 1010 18
5 Cross the river on a Sangha at Deordnt Ghdti,
it is a.pew and good bridge of the kind, but
leng and very elastic ; height above the stream,
40 feet, breadth of stream under the Sangha 30
paces or abont 60 feet ‘The high flood mark
of the .s,tream when swollen appears to he
Aabout 14 feet, above the present level. A wild
and savage looking place. Precipice around,
granite and some ‘black and grey rock of a
Jaminar texture.—Rocky path from last sta-
lion.—Pinesaf various kindy and4be true deal
fir grow here: immedjately on passing the San-
Zha, the path leads over an Avalanche of snpw
which reaehes to the ziver’s marging it is many
feet thick, and has fallen this year, and
brought.down all the trees in its path, This
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~ is the first ‘snowbed we passed over:on the

Ganges.

6 Path along right bank., The river a bed of

foam falling from rock to rock. ' Five hundred
yarso fmf}.her on, are the fails of Lokari Naig,
where the ver is more obstructed than in.any
part of its COI;I'SC and tears its way, over enor-
mous masses of rock, which have fallen into it
from the mural precipice which bounds its left
shore. This frightful granite cliff of solid rock,
of above 800 feet high, appears to have been un.
dermined at its foot by the stream, and the Jower
and middle part have fallen into it, while the

summit':burhangs the base. and . the: river—

T R ey

‘The vast ruins of this fall extend for about a
.quarter of a mile; - the river has now forced its
way through, ard partly. aver the rooks, with a
noise and impetuosity, we thought could not

Jbe surpassed, but on our return in June, when,

the Gangee was doubled .in .depth, the "scene .

was still grander, . ‘It thex just cavered the tops
of thg rocks, and one of thé falls of the whole
stream, we estiniated at 25 fcet perpendicular,
. fnd bglow.it'were more, close to each other of
little less height, 'The scene is full of sublimie

5
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ty and wiltidess," and the roar of the water.is, .

[}

astounding,

On the right Bank ‘ale, there has been a recent
large slip of the mountain, but:tire above
mentioned on'the left bank, is-for its height;the
most formidable fall: I ever saw. :It.fsnot
recent. . S ' '

7 Cross the Gang;s by the Sargha of Lokari Naig
16 paces long and 25 feet above the streams
which is lrere narrow, deep, and- has a great
fall; the ends of the Samghu (which is very
narrow) are supported on each side on 2 great
tabular granite rocks. - ‘That on 'the- right-
bank és cireular,and 150 feet in eircumference.
It is of a-coarse' brown granite, with: quartz
.ntermixed, and is decomposing in some places,
The mountains on both side of the river are
very steep, - On the left bank of the river ob-
served a rill, impregnated with calcareous
matter, whith is so'abundant as te incrust every
thing it touchés very strongly, and.we eollected
large pieces of this lime, which is pure, like
that at Samedr Dhdra—This is a singular thing
in & region 'of granite..cvuvscirsnserraneraa

1410

b

26
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8 'The Lot Gdrh river joins the Ganges, cross it by

10

11

" agood little Sangha. This river-is 20 feet

widee 'This last station has been almost level,

and a good sand.pleasant path, along a flat of .
150 yards wide by the river side, shaded by
Cd!cﬁi, Mirei, Omil, and other trees. From -,
the edge o( .the flat, the rockrises in a gigantic .
mural precipiee of about 1500 feet perpendi- .

cular, and the same,acrass the theriver. Strata
from the snow Lo the ‘nght, and is very rapid.
Ganges here expanded and the scenery beauti-
ful. Lot Gdrh up 120.,. ciresecissirieen

On ou‘fetum baeakfasted _here,

Baromﬂe.r 23 144
& hemmmemttached 53
Detached.... ... N .. 56

Pleasant path and good by the river side, which
is more expfmd_éd a'tx;l‘ t'he c':ha.muél- not so rocky.
Breadth 1j0 to 200 feet, a. snow Avalanche
here, leave the ]ov:v' bed and begin ascent,....

Strong ascent, first 500 pap;és, Eaét, then 5; here
begins very steep ascentyogecsesisienenn. ees

Very fteep and difficult, désce s Opel to the left

)ﬁ’d the river deep below, a mural precipice,

U

1500

1008

1392%

¥

20

90
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across the river with well defined alrata, at
an angle of about 45. 'The slrala ae s

arranged in. these regions, which ace the feet .

of the Himdiya, but I have chserved, that
near the tops.of the highest peaks, the layers.

of rock are mearly horizontal.” Name of
above mountain Raldera Luru;’ steep as it,

is and nearly devoid of soil, the pines nevetf-
theless contrive to ‘fix their rodts in ‘many
parts of ity.e.liieieeiivecesveesanecnasiend
12 Bad and narrow path overhanging the river.
The Soan Gddh (river) joins'thie Ganges be—
low, to Wests' course from snOWy peiks 286,
appears to be 30 feet wide and not fordable,

very rapld,ll lD'I....“.'.l..'.l'lllii-‘l‘. l" \

13 Oblique descent, not steep, but difficult over
lumps of broken rock, the ruins of a sfxp of
the mountain,.... Cerrenna .J
14 100 feet of ascent, 4t an angle of 70, rest, ‘descent -
of the very ateepest kindj ia the worst part the
path is narfow, and ‘over hangs the river, 2
or 3 places are unp’leasant to pass, veedeasned

15 Last 1000 padés “an’ agreeabls’ b);h'nge, being a -
good path whera one may wifk at ease, Ava-

lanche of snow 4o right, axd a large sbp of the'
mountain, the ruins of which obstruct the path,

510 300
818, - 360
P’
792 5
- 592 5
“
t.
5500 8
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16 Bad and dgh, here cross the Ganges on a
© Sanghe, a.bout A4d feet ahove the stream,
Lreadih pi,tb&mm.uream below 17 paces,
or 4§'feal/ The bridge abaut 2] feet wide, ill
secured and unsteady, it extends from one. -
large rock 1o amother, 'The current extremely
v'golent,'m{rihe fall of the river great,..... : 1270 5
Y. A Torrent froth the Suei mountain falls in here,
7~ at this Sengha, on return, barometer 3%in,
90. thermometer, 32 ..cccteierccrasrncites
38 Long ascent to Suc, a decaying village of ]
9 houses, of which 3 only are inhabited. It
is on the West side of a mountain, and sur-
rpun@igd on all sides, by the Himdlyarocky » 3000 5
i crowned with srow. The river |

" ot 1,000 feet below, foaming in a con-

fined channel, . dveesosan.

....C..-..‘....I.J

19,304

As to the'march, it was very long and laborious, we performed it in
7 hours, propably % of it was hand and foot road. The rest except

the two places of flat mentioned above as usual, a succession of long

strides or liftle careful steps from oNg brohen crag to another. The three
Sanghagpver theriver, having'been Iely repaired a8 not dahgerous, but
log high, navow, and elaétic, to be ple

s3 the people from the
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plains passed them very well (three persons excepted’) bt Mony ofthe mouns
tain coolies, were obliged to be led ‘over, -with¢their eyes shut, as well as
some of the Goorkha sepoys. To:get well over thep, it is ﬁmper to take
careful steps (but not to go too slow) and ‘to ‘keep t;‘;ws_'t{vésr steadily
fixed on the platform, and by -ne means to leok over the gide,: at the
foaming gulph below, or to stop.or hesilate when en the Saztghﬂ. The
scenery to day was in nature’s grandest and rudest-stile, rall like precipi-
ces of compact gramite bounding the river on both sfdes, to the immedis

ate height of 2 or 3,000 feet: above those cliffs.is snow.
Latitude Observed. M. A. Spica. ‘Honcson; Circle,..30 59 40" 5
HERBERT Sextant, 30 59 40

aro))59 .40 25

' St ’ ' ’ "i'! '§lk..- v’:""
24th May, Suci to Derdli, Thermometg® Q. R. 45. S

Paces, Degrees
AN AN

Roaud along side. of mountam, moderate ascent........ 742 46

| .

Crest of rise—Ganges up 1. inenireeernessnceeneess 510 46
3 Descent and, cross the .Ganges, by .a_Sapgha, length ..
of the Brxdge ll5 feet, breadlh 3 feet—breadth of the
_ river: below, 82 feet-—depth tothe surface of the
“water, from the Sangha 19 fiet (measured by
chaip ) - -~"This is the besi Smgha, on the river and \,
" thie water b;‘n"w is not !é rapid as usual—Jhala

vxnage of 5 }J-s:&és‘ 105 s above Jhala, the country is
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htillhabited, .D.IlO..l..ll'i.l..ll..l‘l.! 1300 18

up the riyer which for several miles above
ows, in_a ifore expandcd bed in a narrow valley 3
ﬁ mountains bounding it, are less steep,
and are’ clethed with cedars, Good path along
sand anc pebbles - in the river’s bed, the current of
whi.c;{ re gentle though very swift. The bed
isabout 600 Yards wide, and will be overflowed when
~the river is at its height. Lower line of snow,
generally, 2000 feet, above the river, though several
Avalanches reach down to its margin, Jhala 226;

Soan Gddh river (moutlr of) 6. The air is very
COld,..«......—...... ----------------- EEEEEEEREEEX) 2000 l].

scent of a rocky point above the river.
e ow turned the snowy range, seen from the

- . . .
pla¥fis;and Dypught it to our right, as will be seen

by the change 1P the courses the march from Dangal
to Suci, and on to this place, may be considered, as
in that gorge of the Himdlaya, through which the
river forces its way, to the foot of those mountains of
the second order, which are the beginning of the spurs
of the grand range. We have now the great snowy

iver, and it is henceforward

peaks on both sides.of th
boyhded by thems those tohe right, are visible from
ndustan; those across the iver, or to ourpdtft, ar
not viible from the plains, bein
X
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ridges. The line of the outlet of the river ia"(ery
perceptible from the plains, and the Sricinta pea@k,
the western foot of which it washes hege, is con\
spicuous from Scharanpur, and the Duab. \‘igone
hence onward, the course of the Ganges is to be
considered, as being within the Himdlaya, differing
from the Jumna, in as much as that the source optn; "
latter river, is at the seuth west feet of lhe snowy
peaks, seen from Seharanpur, and not within Lhe

Himdlaya. -«

6 Pleasant and level; a snowy peak towards Barrasah

shews itself up the Soan Gddh : itis called Dumdana,

and is.very.white . with .snow; mouth of the Soanr
Gddh 322. Down its bed the plunderers,

Barrasah, and the western districts of Rm{
penetrate in the latter end of the rains. s far as“"
Barrasah, the country is uninhabited for &fx days jour

ney except at Leuh panch Gong, which is three Coss

on this sideof Barrasah. Those districts are on the
Tonse river, and are the seat of numerous gangs of
plunderers aud murderers, who much infest this part of

the COURLEY, vvveivinenvnvennregeeescrocsonnnnss 395 50

7 Prelty stnong ascent, but geod patly, in the cedar forest,
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30, from snowy peaks. Here forest of
cedar aind the true deal pine which is a tall aud

graceful'ree,. .oooioiviiiiiiiiiiiiiiitiiiininaaa

Pﬂ ‘ . . . .
- Ascenf Wnt to precipice over the river. Acress
the river is avemali plain of 7 mile wide, where there

... wasonce a village, called Suory....c.ooviiiiini,

Cross a torrent from the snow, .ecvvviviierigennenns,
Bughti Gddh (lorrent) falls in opposite at right an-
gles. Here oblique descent, cedar forest, ..........
Descent to the bed of the Ganges, and cross the Tl
Ghdr g™

ge torrent, which falls in a most beautiful

‘rS)RO.l.'.”lOOooﬁlooncunoooooooo:o.

and spreading c&¥
Flat, over sand and pebbles of the river bed, here

expanded,....

On our return we halted at this place to take the altitude
oftwo very sharp snowy peaks, which now appeared to
the south, or to our right. 'We measured carefully

with the chain, 8 base of 165 fect, which was 'the

grealpst extent of level grourN to be found; with this
bag€ we found a longer line ol

*“its extremities, dctermined the

83
600 100
415 80
265 80
335 ditto
495 90
500 75
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“16 Last 700 paces 82, and ascent first part flat,.. .. fo} 4 1700 %

A SURVEY OF THE

p.eaks, and their hcights above the east end h(the
base as follows: .
Furst peak called Sewmarcha Chauntal, dis\\i‘n’qa 164&&,
feet, bearing due south. Its angle of elevati
43 42" and height above the river 8278 feet. - -
Second peak no name, but it is a lower part of " the
Sricdnta mountain, B
Distance 15374 feet.
Magnetic bearing 170 43.

‘Angle of elevaliop. 25 55 30'. .

Height 7473 feet above the river.
Barometer 23 jnches, 249: thermometers attached 79.

Detached 78°.
75
* 82

17 N. B. On our return we; fourid gooseberries _-._;'t;'; [ ,

18

place: they were of the large hairy kind:fdthgub's.

63

not ripé, made good dumplins,........ € eeecenn.. 1090 § -
Gradual descent, and cross the Kheir Gddh large rivu-
let, by a Sangha, at Derali, a village of 6 houses but
now deserted, on account of the failure of the crops

and incursions of bandittly....ecseesveneeseencaens 810 83

Miles by the wheel 7= 6¢ being J6200 ydrds for paces, 14345

a mountain path, was exgell‘en;, {wo or



RivENs, Ganées b Juuna, ‘8

afong, are motjfrately steep, and ave Slothbd withi nobie dedbrs, ahd various
sor'ts of large yines, of whlch the Cshir and Rhai or Rher are the largest;

Cshirisan inately given"ts several of thé large fehved pines,
but the t “valled hbre, is the trus Bealy it §io%s to a gredt heiglt,

. and bears a reienthlance. to .the .common . Cehir- or Hifpéntine fif; which
aboupds in, ke lower hills; bat whieh is never séési jo-€8iipany with the
cedar; (Deodﬁwok- some specimetis bf this Deal, it is Hpht 4dd has a
fine grainz the RAai is a.lofty. pine, .it-has.a graceful ‘appearavice, the

deaves are peadent, - The weod of i 34 net estebmed fur building, being
heavy and - knotty:_the cedar is alwaya'preferred for that purpose.’ From
the Sangha to Dergli, tie Gangésflows in' dn expanded béd" with a
swift current ever stomes, Vesterday it was & ducedssion ‘of falls from
rock te rock, m*q bounded by. frightful. precipiees.- - To~day 'tlié scenery

, the tvei bedngs bounded iniediately to the north

AR above which; towered th¥ shirp snowy péaks, and
anany torrents and cascierfell fonk thefh. 1 hevétiitade' s mm'e ddlightful
march; the climate s plenwnt and the weathier bright to.day. The village
of Derdli is situsteid in & rooky rebess sid commarnds'a fine view of the
river, and of the northsides of the snowy peaks behind Jaihautri: There
are three small temples of stohe by the rivet side, they are of g&od work=
manship. Derali wad plundered last yetr By ‘banditti ﬁ‘o}n'l'he westward,

Lamude Observed M. A. Spigs. Reﬁecﬁng circle; 31 2 25
senr, M, A. Ds Se m,.... veseneey

Mean ............. “\Qkﬁ 5

Pol¢star hidby the mountains as usuaft™
4 co Y

was very §nls
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Paccs,
~AA

L}

2th May, Derdli, to Bhairo Ghd'ti. Thermometer, a;}ﬂ'ce i{ ,

\

|

ste
and almost perpendicular ascent, from the villag

1 Much rain here this mosning, and snow

a mass-of TOCK, sevveacasncecieciceiverarsadmoces 31O
2 Cross a torrent 7 paces wide on.a Sangha; path in 'ée .’
ral level on the banks of the- river but occ;v'nxg;y
slippery and bad,. ., o0 desiiieiiiniieiiiinaienenas. 1400
3 Road generally level along:bank in the cedar forest.
* Cross a large snow avahnelre, ..... 0 0cu.oleus.as 1300
4 DRoad as above, croas a large avalanche of snow. Cedar
forest; rocky monntaingacross the river almost perpen-
dicular, ...0.cevmecicapenciscsccsicsreniargarss 1800
5 Crest of nearly perpendicular/and difficult short
cragp overhangingrand (hsenlening. to fall
wver bed the whole way brogd and’ atr
Denali ?.5;‘;;; lofty- peaks.an every, side,. rising imme-
diately fhom the rivere (This place is-3000-feet above
5 it, Cedayg of great-size beey coevuvvveverdiiere.e 1910
6 .,Boad geneyally Jgvel, on.bank of the river:. cross an
. avalanghe of great magnitude, being; a, fall of lumps

. of sno'“'lilf.e large rocks, it hpg brought dowa, and
o broke to pieces, all the ce@a,r‘ inita paths perpens-
. 'diﬁgular
: .fmma;t (he heiglit 0f/1500 and 2000 fest; bigh N\
’ M, large '(Eedars at theif feet, . ... 1600

Y
current:

G & seet rsar s ey
: be immediately from th
\‘

gt

Degress.

lat el

85

78

89

73

68

J03.
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7 Path as'ﬁowe in cedar forest, - ‘Waill'like’Precipices of

great fieight risejfrom- the river bed, above them 'is

SNOW, . « .« -
8 Cross’ nga'a small river'on & Suiipha; alittle above its

mouth, Ws' from- the show to right #nd joins the

Goyp a,... Cereesaeenes recrettiedb it eneveensnse 887 138
8 An exceedrﬂg{xstee’pascent-‘ river ot visible But close be~

low mountains with bare peaks, not'a blade of herbage“

‘on their rocky sides: In front Decani showy- peak 105

to our left a ‘mountain called T*hu#, the’S. side of -

Decant is washed by the Baghiret’hi,and the N. sidd

by the Juhni Ganga'ér Jdhievi,. their confluence ' .

beingz-%Bhahroghd‘Zi. "This -place is called Ratenta, 780 140
10 Aﬂmép and toilsome ascenty.s.i.an.aenie. 1065 110

~Dandett o oken fragments of peak. A-rocky precie-’

pice nearly m: . of. 1000 feet, .overhangs-the right

bank of the: Ganges, which here as usual rushes dver: < ;

rocks with an impetuons and foaming current. " Ta:

front is the gigantic ' peak” Decani risingTirﬁrffediatély .

from the betd'of the'tiver, -on' theleft thealmost'equally = - '

high one of :T°hui, below, immense: masses of granite !°:
‘he: ‘s6enery isvery - granids *

Veny large cedars-here,s \o.osviiviivadeeaiton.... 880 130
12 Jahofert Tver 1. coeeveineNyvrvrerererens sy, °548 103

¥3 sweeg-l‘rom.s. to B, brings ¥g-lo’ that P?Jt ternﬁc* \{; '
.- - e . .
*  ( and really aweful looking place caitede 2] iroghdalt..

RS

overhang the river.
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The descent to the Sanghe is of the. sleepest klﬂdhd
partly byadadder. The Samgha is dnclined far from
the level, and as seen from the height abovwsygpanol/
fail to juspire the beholder with anisty 45 1o his Wk
jpassage over it. It is.indeed by far the most foreida—

<ble Sangha T have seen; the height of the pl;frop
ng

.above the river, we' measuigd by dropping the

it was 60 feets one i apt at sirstaight to eshimate it atl

amuch mare, bqwem this beight, added to the circum~
stances of the narrowness of the Sangha (about 25 feet
wide):jits elasticity, and ite-incliaed positien, is suffici-
.ent to'render its passage disagreeable, it being. (like.
all the rest) quile open at the sides. ..t is daid fr
one &ide of the precipice.ta the ether, the end
left bankis the highest, the precipioes in sai
are quite perpendioular, in most, nearly is,
the height of 3000 feet above the atream, they are
of compacy granite; on some lgdges these is a ditlle
soil, whers .the cedars, fix their roots. The miver
_below the Sangha is closely confined by-the wall like
rocks,;, shieh. are.. perfoctly: .perpeadicular, and its
courseyig; ul“‘( Medy: ~DeaEly. :
readih of the stream, is-abpnt. 4/feet, and it is. deep

Md:%idge,;q...“.q... ARSI 0 9P essna oo
14 le 0%1&&&& l'ucky»p MW tent’o'tnio (WX R NE
: 1

Gaongautrs, The

3,769




Rivens, GaNGES AND JuMNA. 89

Whicn is i 'a'.very strange place for-a tent to be in, and . one of the

most curious fights among many here, is to see a little tent pitched under

vast overhgngin s of rock, at the confluence of these two rivers,

the Bhd gi. and its foaming rival the Jdhni Gangd or as more properly
called the Jalyevi, the strange and terrific appearance of this place
(Bhairog’h iti) exceeds the idea I had formed of it: no where in my
travels, in these w,;le mountains, have I seen any thing to be compared
with this, in horror and extravagance. Precipices composed of the most
solid granite, confine both rivers in narrow channels, and these seem to
have been scooped out by the force of the waters,  Nedr the Sdngd, the
Bhdgirat®hi has in some places scolloped out the rock which overhangs
it. 'The base of these peaks i3 of the most compact sort of granite, it is
of alight hu%thh small pices of black sparry substance intermixed.
From i x‘\(\’ tutess of the rocks which confine the stream and which
- apcape r’,’\eﬁ;} worn so by water, I think the stream must have
formerly flowed on a‘yigher level, and that it is gradually scooping its
channel deeper, for it does not appear that the walls which confine the
rivers, are masses fallen from above, but that they are the bases of the peaks
themselves. Enormous blocks have indeed fallen, and hang over our
beads in threatning confusion, some appear 200 feet in diameter, and here
are wesitting among these ruins, by the fire side at noon,—Thermometer 53.
What are these pinnacles of regk, 2 or 3000 feet high which are above
us like! Ijmow not. To comf,\gre small with great, I think the aptest
idea I cay/ form of any thing thatsm ight be like them, would be the
app‘e);«.nce that the ruins of a Goth&atludral mé’ht have, to’q\specta-

tor within them, supposing that lhunder bom,..ugggrlhquakes bad' rifted
- Z
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its lofty and imassy towers, spires and buttresses; the pa;ts eft stanling,
wight then in minature give an idea of the rockapf Bhairogihdi.

- Tux great cedai pines those gigantic sons of the snMringe these
bare racks and fix their roots where there appears to be véry little soil, a
few also of the larger deal pine, are seen, but inferior trees go KOt aspire
to grow. hera: - The day is dull and rainy, and I cast iy eyes up at the
precipice overhead, not without awe, a single fragment might dash us
to pieces. Avalanches of snow and rock such as we have passed to-day,
and, iqdéd for. these three last days, shew by their effects, their vast
powers of destruction, for they bring down forests, in their overwhelming
eousise, dnd dash the ocedars into. splinters, These avalanches have all
faWlen. thia season, they have in places filled up the dells and water courses
%0 a grea} depth. with snaw, and extead from the peaksd th mpirgin of
the siver.. |

- A PAINTER wishing to represent a scene of the harshest features of
. Rature, shovld take hia station. under the Sdngd of Bhairog’hdté or at
the. confluence. of the Bhd girat’hi and Jdhnevf rivers, here it is proper
to, take spme uotice of this latier. river. bitherto litte known. Though the
Rhdginat’hs. is csteemed the holy. and celebrated Ganges, yet the Jdh-
nevé is acoounted, to be.and I think js, the larger stream. From a
Brdhman whe offigiates.al. Gangeiri, agd who has been up it, k collected
X

some; particulags.-which though ps far from correct, May serye
.t g'u(e{ pn‘/ndu. of - 1t\By the co
Thibet, by which tm

of the river is a pass to Blivat or

om Rettal and the upper villages of Rowaien
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go to get salt, blanket cloth and wool, in exchange for grain. The trade
is triﬂing,_and/not more {han 100 people go yearly, in the latter end of
the rains the road is op(t;. They carry their goods on sheep and goats,
The Brahmah Has been at the frontier village called Neilang, it is four
long, and very difficult days journey. The first three days are up the
course of The ré,(e;, high above its bed, for the most part, but occasionally
descending to it. iR C Js exceeding steep and difficult,

157 Day.—They go along the high precipice on the right bank of the
river—a Sdngd at the end of a long march. Very bad path—mno village.

20 Day.—Having crossed, very bad path to Cartchd a halting place—
no village. Cedar pines here.
N
8o Dty.-;gixg":éme bank of the river to Handouly, a halting placey
but no village. Not a very long march. .

4rm Day.—The frontier ar (Do-bhdshids) village called Neilang in
the district of Tungsah, at this village, the river seems’ (they say) but
little diminished in size, and there is a Sadngd over it. This man can
give no account of its origin, except that he believes it comes from some
hills in. Bhoat. The first part of Yhe course of the river upwards, so far
as can be see} from Bhairog’hd'ti is 2’20 N. E. and from what I can une
derstand, it dppears that this river has"igs source to the north of that ridge
of the Jimdlaya, which bounds the Bhdgirathi, to the N. E. or on its
right bank, and that, between Bhairog®hdii, and pernaps the third day’s
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ms;rch abovementioned, it forces itself through the rang‘e. - The Brdhman
says that at the village, and for the last day’s march to it\the mountains
are bare of irees, and that they are not the C;.i)ids mountains (i. e. not
what we call snowy mountains, but that the Cyld’s pesms Yowards Gan-
golrs are seen to the right, and so they would be, if we suppose the
course of the Jahnevi up, to be about N. 70 East; élrﬂ.th(course of
the Ganges, is, we know from hence considerably to )hé’S. of East, By
the way I may mention here, that Cyld's is a general appellation for high
ranges always covered with snow (in the same way as we say Hi-
mdlaya or Himd chul, (which last indeed literally means snowy peaksh
At Neilang the houses are built very low, on account of the high winds,
Travellers suffer much from difficulty in breathing caused as they say by
the bic’h or bish i. e. exhalations from poisonous herbs which grow on
the high bare knolls. This frontier district of Tungsah appears to be
considered to belong, to. what they call Lere B/wat.or,&bﬂ, and they
. pay their land tribute to a collector who comes.from €haprang, of the
distance or size or direction of Chaprang I could not get any satisfactory
account, but it appears to-be a Chinese dependency. "The district also
gives to the Rajd at Bassdhir a blanket per man every third year, and a
sthall complimentary tribute of Ddc’h (raisins) to the Gharwd! Rdjd.
The inhabitants are called Do-bhd'shids from their speaking the languages
of both G’harwdl and Bhoat and they gct as interpreters and brokers.

Tue exports from Rawaien a?e,' rice, mandwd and pS‘era’ (coarse

grains) Tobacco and Tamashas¢ Imports, salt, and thick woolgn cloth
and wool,
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Tue Rawaien people go in the month of Cdrtic, because the wool is
then ready, but in the mgnth of Sdwan the road may be passed, and that

-

would be the best time to g0,

IIap theseason,been more advanced and if I had had grain I 'should have
been tem;ted' %0, go up this river, it is an inleresting object of future
research, but ther; ‘are many others and one does not know which to
attend to first, but it is my intention to explore this river next season.

LaTirupe observed. Confluence of the rivers at Bhairog’hd'ti.

vV M. A, Spica. 4 sets 30: oI, 38,7 cloudy weather and no other star

_visible,

Waren beiled at 198. The air being AL,

Ox return June 3d.—We encamped in a much better place, a small
piece of flat at the summit of the cliff which bounds the Ganges on its
left side. It was a pleasant and secure situation and under the shade
of the cedars. At this place, about 700 feet above the river, lllf

barometer (unboiled mercury) stood at 21°* 524 tem perature of air 70.

LATiTUDE 'of this camp 30°, Ol', 22';-5 good observations, junction of

Bhdgirarht and Jahnevi rivers 72 distant 1 furlong.

Aa
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AN,

26th May—Bhairoghdti to' Gangétri—Thérmemeter 40
%

)
“Paces.  Degrees.
AN N

1 A verysteep and difficult ascent, we '..-'pass"nhug the . ;
perpendicular face of the precipice by means of a
scaffolding of two narrow planks, ‘whi¢h appear very
rotten and-ill supportediat the ends, under the scaffold

r is a chasm of 300 feet deep. lmmedi'ately'af{'e;'waﬂls
ascend by ladders, the precipices bounding the river
being here like walls and these scaffolds and ladders
are laid from projecting prints-to enablc one -to pass, 330 ¥70

2 Three other passages along the precipices, and over
chasms by means of rotten planks, then an exceedingly
steep ascent by short zigzags to a flat, at the foot of
Decani peak, here is a small temple of Bhaz’-ru_Ld’l
who is esteemed the janitor of Gangotri, al this pl&@, .
pious Hindu's leave their shoes, .......c0vuennn... . 475 21

.3 Road telerably level, ‘winds rounds the South West
siue of Deeani peak, the river is about ‘800 feet be-
low to the right and rising from ils bed.is @ wall of
mountains of a height I find it difficult to . estimate,

below to the river steep precipices—Sewri peak 206

| Midnri peak 150,............ e e, .. 700 110
4 Path very difficult, a few paces further on cross anothel
frightful chasm by a platform of a foot or 18 inches.
wide—Road over masses of granite piled in confusion,

they are fragments of a fallen peak, Looking up we
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) Paces.  Degrees,
see thte' towerllky gomsnits -of ' Deednr ‘alinddt iovera = 1
hangitiz us; "Fhe -whéle ‘way strewed  with ifalis 1of .~ -
‘rock from-them. - Many traces of ‘bears—.iuiuev. o 630 160
5 Wind round-the brow -of the rhill,~and ‘come apen an '
‘opening Where ther eye is saluted with -a *full ‘view :of
Mg ‘peak, and: in the distanee the ‘thountnins of .
Rudr ‘Ht.'m'z;"laya,' crowned ‘hy the 'peak -of Duigdli
towering to a great-height, the pure srows:eh it sHine
) in the-suns rays-with dazzling brillfancy,. ..c.oo0o 690 140
“8 DBad and slippery: pathy-as before high rock ‘above-tp left,
the river deep below: to righit-cedars here,......c.vie”- 310 126
7 Dil0e e eeeee e il0L e ceaveaeesudittoneLe..d 230 133
8 Rather belter path, -the 'river deep below foaming in its -~
narro'w:‘and rocky ;be’d,‘most; fantastic-great snow peak
over Gangotri: 119,
9 Black rocky peak ‘acress the river—Call it Iron Sides
125 30, vvvneenneeneeens eeeneenn eerere.n. 1500 133
10 Better path but broken, and ‘a torrent falls in frem the
snow across the river 200—Iron Sides 129—€'edars—
Not much ascent or descent, path hence c¢hicfly undu-
‘Tating and lying along the steep side of the mountain, 3900 127
11 A long steepside. River deep helow in a steep confined
channel of light coloured granite. Cedars here—Iron
Sides 190, cvveeveeeeng s eereneeaaaneeees 720 127
12" Path as.before, across the river is a cascade falling through

a large snow bed, the snow reaches in'several ;{laces :
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from the river.Jied on the opposite side o the summit

~

of the mdimtaisie: which are very steep. We areals .

most in, sight of . Gangotriy «coivevaeciiereocincans
13 The river fews under beds of snow which have fallen
into if, from.the peaks, and cover it,...ceecaiieecioas

4

11 Steep ascent and c¥ess a torrentyieeececcecieiiiaonee
15 Pass above a Casgade falling pver a precipice of gtey gra-
nite with black sparry spots, Wonderfully steep
precipices.on_beth sides of the river, on this side the

rocks are’ quite, bare and shatiery,sveeceaieceeaians

iﬁ Cros$ ahave a, Cascade; falling from a rocky gorge to the
Jef—Path. extremely had., . "This river below foaming
between «walls. of rock; pertectly perpendicular. A
Sangd (yow destroyedi-frui foinnerly been laidvovLer

at this place, by the banditti who in the raias plun-

der the O¢darndih diskicts to the Eastward. 'The

rocks through which the, river flows have horizontal

strata atd the light hue of Portland stone—They are as

~ usual, granite—The cedars herearepoor and starved—
Very.high: bare rocks above to left. Rudr Himd-

.. laya a snowy peak95,............
17 Descent; Gauricund a small flat space by the river
side—On the opposite side the Céddrgangd falls into

the Ganges from 107. It has no claim to the title of a

. River, being mesely a torrent from the snow, of 10 ot

12 feel wide and shallow. It comes out of a rocky
/

Paces. Digrens.
CNAN INA

390 95
1602 96
292 32
1082 92

1510 96
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Eom(ana :q sourse oannot be longer than tbtee or
four mllu"..‘."llql.‘.ll.‘.l!l..‘!..\l.‘l.‘ll.. la’a 105
18 Gangotri. The a_man. temple of Gangd Madi. and

Bhd girat’hf, om.right bank of the Ganges, «oocavu.y 575 Do,

16,378

"Tuz path toeday was of the worst description, and is on the whole I
think the most rugged march we have hitherto had, though there are not
any long ascents, Nothing can be more unpleasant than the passage

+along the rotten ladders, and inclined scaffolds, by which the faces, and .
_ gprners of the precipices, near Bhairog’hdt7 are made. The rest of the,
way lies along the side of a very steep mountain, and is strewed with,
. The views of the snowy peaks which are on all sides, were very
grand and wilds
"Fue rocks are of granite,, but of a lighter colour than usual, and specks

of a bright black sparry substance are interspersed in them, at the
distances of from, one to. thyee inches,

"T'ue rivers bed from Bhairog®hd(t to Gaurécund, was between maural
precipices of 2 or 300. feet high; ahove them was the steeply inclined
ground, alafg whioh, eur path laid.~Though very rocky, there were
many places with seil, where the cedass grew, but not large—Above the

pe.lh’!b our left ‘were bare rocky precipioes, on the summit of which, the
. Bb
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snow lies: at Gaurfcund and Gangotrs; the rivers’ béd bedomes more
~;open.---'l‘he templeat Gangotri, isa Mundup-of stone of the ;mallest kind 3

it contains small statues of Bht girat®hf, Gangd, &c. and itis built over a’
piece of rock, called Bhdgirat’ht-Sild, and is about 30 feet higher than

the bed of the Ganges; and immediately above its right bank, there is

also a fough -wooden building at a short distance for the shelter of tra-

vellers.—By the rivers side, there is in some places seil, where small

cedars grow; but in general the margin is strewed with masges of rock,

which fall from the precipices above—tli¢ falls do not appear recent.

- Too much tired toattempt to bcid' mercury in the tubes to-day.—At
night, having prepared the instruments to take the immersion of one of
Jupiter’s Satellites, we taid down to rest, bBut between 10 and 11 oclock,
were ‘awakened by the rocking of the ground, and on running out, scon
saw the.effeots of an earthquake, and the dreadful situation in which,‘#é
were, pitched in the midst of masses of rock, some of thiem more than
100 feet in diameter, and which had fallen from the cliffs above us, and

probably brogght down by seme former earthquake,

Tae scene around us, shewn in all its danigers by the bright moon
light, was indeed very awful—On the 2d shock, rocks were hurled in
every direction, from the peaks arouad, 4o 'the bed of the river, with a
hideous noise not to be described,” and aéver to be forgottens after the
crash caused by the falls near us had ceased, we could still hear the
terrible sounds of heavy falls in the. more distast recesses of the mountains,

- Wk lopked up with dismay at Use. oliffs over head, expecting thav, the
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next s‘?ﬂékvul'd %etach some ruins from them; had they fallen, we
could not have escaped, as the fragments from the summit would have
14

flown over our lleadc,mnd we: ahould have been buried by those from the
middle. - . 0 '

ProvIDENTIALLY there were no more shocks that night. This earthe

quake was smartly felt -in all parts of the niountains, as well as in the
plains of the N. W, provinces of Hindustan.

-----------

- In the morning we removed to-the left bank of jhe river, where there

is a bed of sand ef about 150 yards wide; then is a flat of soil with trees
+.of about 20 yards wide, and immediately above it are precipices with
W)now on them; here we were much more secure; in the afternoon, indeed,
! the effects of the snow melting, often caused pieces of reck to fall from
¥ve, to near our station, but we could avoid them by running over the
sand to the river side, which could not be done on the right bank; be-
sides only comparatively small pieces fell here, and in day light, so that
this is much the best side to encamp on.—We had the 'curiosity to mea~

sure trigonometrically the height of the cliff, at the foot of which we were
during ke shock, and found it to be 2745 feet.

Tins day, the 37th, we had a slight shock of an earthquake, as well as
so on the 28th,

L ]
Barometers.

Filled a new and full length clean tube with pure mercury, immediately
- ajter filling (unboiled), it stood at 90 890
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Thermometer attached. . 78 ' |
Ditto detached. ........68 |

Having hung the Barometer up in the tent, and allowed it to acquire
the temperature of the air and adjusted zero, the following heights we

observed :
Thermometer attached 774 {upper surface of the e
o Inch -
Ditto  detached 63 (Mercury.«se«pesca..20. 8320

Second reading an hour afterwards,g © . ......90. 8065 At. Th 65;

Mercury upper convex surface
| tteeereeirennies 7333 Det. do. 67
.88 ¢ 0006608000000 7410,

i Ther. o

An hour afterwards upper convex .....vees..+...20. 8355 72

Lower line....oc0cvv.... 8080 Gl /
Afternoon, outside of the tent three hours after filling the tubes |
Meanat40’0]00k..u ss e .lllu‘lllluol.ll.20l 7842 5; 5’-"‘,

0

There were very few and but small (Air) bubbles in the column, and

Lower part of head of columng

the vacuum was evidently pretty good, as shewn by the smart cracking of

the mercury against the top of the tube,
Water boils.....coo0iaieas 196

WE now begin to boil the mercury in the tube. The tube as
usual broke. None but a professed artist can expect to succeed in this
difficult business, once in ten times.—With the unboiled mercury, theve
must be an error, but it should not, I think, affect thc heights more than
200 fect, and generally not 100 feet; and as under the present circum-

stances we cannot do more, we must be content with such .approximate
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abiades: az\ﬁ’,.’f"t(é\wn it of some consequence, to have the heights of
these places even within ,200 feet, as hitherio no idea could be formed

on the suhject.

Wien a tobe is filled with unboiled mercury, which of course con-
tains air, it stands at first higher than it ought, from the air dilating the
column; but, after a short time, much of the air escapes into the upper
part or the tube, where the vacuum ought to be, and there expanding,
presses down the mercury in the tube, thus making it lower thau it
shouldbe.  The mean height will not difior very mach, perliaps not more

than two tenths of an inch, in moderate heats, from that shewn by a

S hojied tube.

. T by otess 1 hady were 2 ot of 6 <ent from Eugland, to the

§tl1:\\'}'r»r Generals Otlices they were mide by Beraer. end are very tine

instraments, bul so little attention had been paid to their packing, that
.

the tube: of them all were found to be broken, when they airived in

Calcultay as well as inost of the thermometers belonging to them: there

were spare, but unfillcd tubes sent with them, and some of these would

l“)t ﬁf.

YWueNEVER baromelers are sent, there should be to cach at least 6 spare
tubes fiilled €n England by the maker, and hermeticaily sealed, and these
chould be cmefully packed in separate cases of copper or woud, lined
with flannel, and the scale downwards should go to i3 inches: the

14 ]
’ Cec '
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scale of these baromelers only reaches to 19 it\dﬁ\éé."_iﬁ' instruments
intended for India, solvdity should be considersd ; we want those which
will do their work effectually, and are not anxious that they should be
small and easily portable, as we can always here find means of carrying
them. The mean height of the column, by such obscrvations as I
thought most to be depended on, is 2'6. E'i37; the temperatit.es of the
air and mercury being 73. and 65, From which, the heigﬁnt of vagcgc‘trf
above the sea, calculated by M. Raymonp’s method, is........ 10319-4
By Dr. HutroN’s method +vvvviveeeiinnens vovererrennses..10306.8
Latitude observed 27th and 28tk May, 1817,
By me, reflecting circle, alternate faces, mean by A. and
B. Libra.seeenenserrenenannanannn.. Ceeireerea30 597 29

-

Large Sextant by Berce—Lieutenant Herpert, 4 sets ditto, 3B 5

-

Vo
&

-

By me, reflecting circle—8 circummeridional altitudes

of Spica, being 24 indexes, on alternate faces...... 27 1

Mean latitude of Gangautri..30 59 30 5

Turse were good observations, and refraction is allowed on the alti-
tudes, according to the barometer and thermometer ; and all other correc-

tions for precession, aberration, nutation, &c. are applied as nsual.

Tax pole star could not be seen on account of the height of the cliffs,
. k3
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nor any star to the south lower than those obscrved.—The same cause
most unfortunately preve.nted our being able to observe any eclipses of
Jupiter’s Satellites here, or the occultation of the star =~ Libra by the
Moon, and I was sorry to find that my chronometers could not be depene-
ded on to shew whe difference of longitude in time: though they are of
the best kind,N\and bung in gimbals, no method of carriage that I had
then wdopted could prevent them feeling the cffects of the short and con-
tinually repealed jerks they received from the uneven steps, which the
man who carried them on his back was obliged to make. Nothing

except a staff can be conveniently carried in the hands, as they are so

;-frequently employed in assisting the feet in difficult places.

Tri mean breadth of the Ganges al Gangotr? was (measured by the
“cuin) 43 feet, depth 18 inches, and nearly the same depth at the sides,
a~in the middle: the current very swift, and over large rounded stones.——
Thie was on the 26t May, the strcam was {hen in one c¢hannel, but the
cfiect of the sun in melting the snow was at that scason so powerful,
that it was daily much augmented 3 and on our return to Gangotri, on the
2d June, the depth of the main stream was 2 feet, and it was a few feet
wider (but T did not then measure the width) ; several shallow side chane
nels had also been filled in the interval, and on the whole, I estimate, that
the volume of waler was doubled,

L]

Tuovau the frequency of the earthquakes made us very anxious tc

geyout of our dangerous siluation iu the bed of the river, we reselved, as

e had conie so far, to leave no mcans untried to trace the stream as far
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.
as possible, and accordingly set out on the morning of the 29th of May,

hoping to arrive at the head of the river in the course of the day.—The

two Gangotri Brahmins could not give any information as to how far it

might be distant; they had uever been higher than Gangotri, and assured
us, that no persons ever went further, except the Munshi, who appears,

by the account in the Asiatic Researches, to have gone akout 2 miles.

Mn. James Frazer visitel Ganrgotri in 1815, and was the first

European who did so,

May 29th. From Gangoiri, forward up the Ganges. EL
Faces, m,

1 Pass avalanche, and fragments of rock newly
fallen, and which cover the path,........ ... 600 88
2 Ascend a snow bed, which covers the river, it is
vesesses.. 524 ditlo

. about 30 feet thick.,.c.ovuuus
3 Overthe snow bed, and descend to the open stream.

Heve a gorge of huge rocks cbstructs the
stream : they have all fallen from above...... 397 dilte
N. B. The Brahmins say, they never heard of any
rock or place called the cows-mouth or Gao
muc’h, or any thing like it, either in sound
or signification.—We did not see or hear of

. any image whatever,
4 River flows under.a snow bed; a rill of water

from the snow to right. High precipices on both

SideS, all‘ule Way...........-.,......-,.... 278 88
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Paces. Degrees,
(@ VN

5 Alternateﬁ'vé]}an.ches of snow and rock recently fallen.—
River under an avalanche of 500 feet thick, the snow
hard and frozen ..... S 900 80

6 In rocky bed of the river. Ascend a rock 35 feet high
by climbing. River much confined, and the fall great 485 80

7 A great fall of the peaks.—River bed filled with fallen

rocks, and difficult to pass,—The streain, a succession
of cataracts, Migh peaks above.......ccovvevssss 691 80
8 Over fragments. Here the river falls out of a snow

[
bed, in a cascade of foam: ascend the great snow

bed.....oov i et et reserret e .... 500 dilto
9 Strong ascent of the snow bed, which is about 100 feet

thick, over the river .....veveveeisvenssnneseseee 221 80

60

+ Caccades of the river. Pass through masses of rockgg 1000{ 60
15

" difficult to climb: precipices above .. iveiieiiiiians

11 Cross a torrent 6 feet wide and 9 inches deep; it comes

from a cleft in the peaks to the left. River here

under a snow beds from last station is a rocky path 969 82
12 River turns the foot of high snowy peaks to the right:

precipices quite perpendicular to the left.—Rudra

Himalaya peak Y AT ceeesesee. 853 82
13 Finding that the head of the river must be more distant

than®we expected, we sent back to Gangoire for a

small terloveeeeeriiieainreeneens Cesseessrsantren 50 103
14 High wugai precipices rising immediaiely from the river

Dd
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Paces.  D-prees.
to the left: snowy peaks to the right, their summits
about 6000 fect above us. (veeeeveenase esestassane .340 110

15 Cross the river at some. falls. We leaped from rock

to rock with some difficulty.—Large rill to right:

present general line of snow about 200 feet a})ove

us,—To the right, the face of the mountain Bas

slipped ..... beesasnas AP B (¢ B ) I
18 Bhagjpatra (i. e. birch) gungle to the right with some

pines,” but small and stunted,—Great mural preci-

pices to the lefl...vsueeenenennnsnn. Cveiireriese... 808 110
17 Begin to pass a great snow bed, from under which the

river falls in a cascade.—Heavy slips of the mountain

® 0o v v B0 be 924 d‘llto
18 Ascend a very steep mass of snow, whicn covers the

river} it appears to be 300 feet thick. ............. 310 360
19 Cross a rill—To the right above us, are sharp snowy
peaks 6 or 7000 feet high, at their bases is some

totheright ..... Ce 0080 00880 000 e200 0 e

soil, and loose stones, in which birch and small firs

BTOW e tieeariaiensonrotoesatossstsncensnnnnnsnes 152 110
20 Up the rocky bed of the river, and here ascend a very

large snow bed, which reaches from the top of the

peaks to the right to the river, and conceals it: the

river bed here more expanded. The feet of the'

mountains to the right not so steep as hitherto. To

the left are precipices, Saw some musk deer among
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Paces.  Dagrees.
the rocks.é-From the top of the snow bed,)a noble —
snowy peak (St. Grorge) appears, bearing 132 38 5

Altitude. .o vvviveiienees 10 30 5
A snow peak behind us, distant about 20 miles,
BOAIS. 0ot e e vereerreieneeees ceerieeen. 384 24
' Altitudessesveennnnn . 302 1478 dilto

—

Total Paces 12,220

Asove the left bank of the river, and by the side of the snow bed, are
somc birch trees and small long leaved firs, but no more cedars,—This
\oeing the only convenient or safe place we could see, we halted here.
"Fhe Tiver is perceptibly diminished in bulk already, and we hope that
to-morrow we may see its head.—The march to-day was most toilsome
and rough through the loose fragments of rock which daily fall at this
season from the peaks on either side to the river, in the aflernoon, when

the sun melts the snow.—T'ravellers should contrive to gain a safe place

by noon, or they may be dashed to pieces.

I was very cold at this place, and froze all night, but we had plenty
of firewond from the Bhajpatra trees.—The soil was spungy, and full of
rocks.—The silence of the night was several times broken by .the noise

of the falling of distant avalanches,
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By the barometer? it appeared, we were 11,160 feel:above the sea,—-

‘Water boiled at 193 of Fahrenheit,
‘ ‘

A LITTLE tent, which one man carries on his back, came {0 usj but in this
trip, we eat and slept on the ground, and were well pleased to have got
so far beyond Gangotri, hitherto the boundary of rescarch on the Ganges.

Latitude observed........30 58 55  *

THE place we passed the night on is elevated above the left margin
of the stream, being a sort of bank formed by the ruins of fallen peaks;
but as the falls arc not recent, nor the slope so steep, as in most places,
the birch trees and various sorts of small pines and mosses have had
. time to fix their roots, and afford fuel and shelter.—A very long and
deep snow avalanche reaches from the peaks above the left bank, downs"
to the river, and conceals it. On the opposite side of the river, the <'l.iﬂ's
are of great height and mural, except in one place where a tremendous £l
L:as taken place, encumbering and obstrucling the bed of the river. Bu!
these ruins are so frequent, that the traveller scrambles through them
witl little regard, cxcept where the freshness of the fracture of the fallen
rnasses vl rock warns him to mend his pace, and gct as soon as possible

vut of danger.

May 30th. Birch Tree, Halting place, forward. Ther. Sunrise, 32

Sct off from the middle of the snow bed. &
NS NS
P.ces. Degrees.

a2 al ONAD
o

‘1T A torrent 8 feet wide, 5 inches deep, joins the river. Its

edgesal’e ffozeﬂ-.-o.----.....--no-n--....o-.... 328 'Q:\:l
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2 Cross a higﬁ avalanche of snow, which conc}als the

riverjit is very hard frozen. The bed of thexjver be-

gins to be wider; large isicles hang among the “rocks 903

8 Fard a rivulet or torrent from the left 11 feet wide.

Rocky and rough.—Gradual ascent....cc0vveesee...2412

4 Gr&dually\ ascending among rocks, To the left high

N

cliff; of granite, but not so steep as before. To theright

snowy peaks, their summits about 6 or 7000 feet high,

distant about 2 miles. The river bed is here about
2 furlongs wide, and full of stones. River certainly
diminished in sizes it is very rapid, its bed being an
ascent. 'We are now above the line of vegetation of
trees, and past the last firs,.—The birches remain, but

they are only large bushess laurcls also are seen, and

asorl of, 1 believe, litchen, which growsin the rocks.—

The noble 3 peaked snowy mountain shines in .cur
1ront, and is the grandest and most splendid object the
eye of man ever beheld. As no A.person knows these
peaks or their names, we assnme the privilege of na-
vigators, and call them St. George, St. Patrick, and
St. Andrew s St. Georg«. bears 129, St. Patrick 132 30,

N. B. On going further, we saw another lower peak be-

twetn St ‘Georgc and St. Patiick, which we called St.

David, and the mountain collectively, the 4 Saints,

5 A fall of ihe river of 12 feet over rocks, and a succession

of smaller falls.--The inclination of the bed of the
Ee

Paces.

109

Degrees,
MNuAsy

ditto

ditto
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Paces.  Degiees,
A

river is considerable; it is filled with blooks of granite,
white, yellow,["ind red, and we saw some flint. Very
difficult moCing here.—Great slips of the mountain
10 the Teflu v evvuuseereserrssrnnsseneesssscnnasses 980 132
-6 Most difficult.—Over masses of rock, which have fa:llcn
from above to the stream.—This station is full ,o‘f
peril, being a very recent slip of the whole face of the-
mountain to the left.—The broken summils cannot
be less than 4000 feet high; blocks threaten te fall,
and are indeed now continually coming down: I have
not seen so dangerous a slip.—The ruin extends about
balf a mile s every peson made the greatest haste to
get past this horrid place. The fractuse of the rocks
is so fresh, that I suspect this havoc must bave been
caused by the earthquake of the 26th, for we heard a

{132

_ great crash in this direction «veevviveniiann.n. .0 1352 { to
140

7 Over snow for the most part. An enormously high and

extensive snow bed in sight, in front: it entirely con-

ceals the river, but the stream is yet 20 feet wide.... 615 180
8 Snow all round, and above and below, except where it

has melted just here, on a convenient flat, between the
river and the feet of the mountains to the left.—Al!

beyond is an inclined bed of snow, as far as the eye can
see, and there is no firewood 3 so we must halt here.—
Call it halting place, near the Deboucke of the Ganged 447 13%

Proceeded forward to reconnoitre, and returned. . <.+ 1034
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- 0 Degrees,
9 Up the river, and along snow.—~Mount Moira 1 —
mid peak 200 ..... .
Return to @, 8 to halt for the sake of fireweod. Deduct 1034
7037

. :

Tl-:lslis an excellent and safe place; no peak can fall on us; 5 com-
panies, or even a battalion, might encamp here.—;-Sublime beyond de-
scription is the appearance of the snowy peaks now so close to us. The
4 Saints are’at the head of the valley of smow, and a most magnificent
peak, cased 1n snow ‘and shmmg ice, stands like a giant to the right of
"the. valley: this we named mount Moira. The snow valley, which hides

the river, appears of great extent ; to-morrow will shew what it is,

Ws experienced considerable difficulty in breathing, and that peculizr
sensation which is always felt at great elevations, where there is any
sort of herbage, though I never experienced the like on the naked snow
"beds, even when higher.—Mountaineers, who knows nothing of the
thinness éf the air, attribute the faintaess to the exhalations from noxious
plants, and 1 believe they are right, for asickening efffuvium was given out
by them here, as well as on the heights under the snowy peaks, which I
passed over last year above the Setlej; though on the highest snow,
the faintness was not complained of, but only an inability to go far with~
eut stopping to,tuke breath.
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BAROMETER.— "h’xbe heated, and then gradually: filled with mer-
cury, half an mch a time, aml the bubbles which were perceptible
driven out by gen y Bea.lmg against the places they :ﬁ:‘.e seen at:

The mercury stood abieeseeevanaelo 18, 854

‘Detached thermometer. . . . . 55

Attached ditto..s00s...53

| | Height of the place above the level of the'sea 12,914 feet,

Water boils at 1921; which, according to Mr, Kirwan’s table, answers

to a barometer of 19 5,

W are about 150 feet above the bed of the river. ~ By day the sun is
]Sowerful, although we are so surrounded by snow; but the peaks reflect
the rays.—When the sun sunk bebind the mountains, it was very colds
at i\ight it froze. High as we are, the clouds yet rise higher.—The colour’
of the sky is a deep blue,—What soil there is, is spungy.—A few birch
bushes are yet seen; but a large and strong ground tree or greeper over
sprcads the ground, somewhat in the manner of furze or brambles; and it is
a curious fact that the WOOd of this, is, we thmk, that of wluch the cases
of black lead pencil- are made, being of a ﬁne britile, yet soft red gram 5.
and the smell is the same as of that ysed for the pencils, qnd which has
hitherto been called by us ceda.r. I have specimens of this wood; it is
called, 1 lhmk C/mmlzm. I saw it on the summit of the Chour peak, and
In the snowy remons of Kunaur, but did not then examine’ ik . —1It will be
found, probably, that,lhe Pinus Cedrus or Cedar of Lebgnon is the Deodar
€or as it is called to the Westward, the Ka:ilou), and no other.—Nor] do

our mouutain cedars (24 feet jn circumference) yield in size or durabtlity;
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to (ose of Lebangn. But this Chandan (miscalle‘d Cedar) is not even
a treej it may be called a large creeper, growing in the manner of bushes,
though it is very strong, and some of its arms are é.\ thick as a man’s
thigh:—of this, and also of the great Cedar ( Deodar), and of other
pines, 1 will send specimens.
Latjtude.

‘Tuieutenant YIERBERT.—5 observations, by Sextant,
of Meridian Altitude, Pole Star, and g minoris.... 30° 56 37.5

My observations, reflecting circle, reversed faces, M.
Alt. Polalis, coecrecnsecnscenseecsnssecssscecncases 0 0O 325

Mean...eeeeee.. 30 56 31 5

Al good observations.—The particulars of them, as well as of all
others, I haye preserved.

The strata of rock, (where exposed), near the summits of the grand
snowy peaks, was very nearly horizontal, as I observed it to be, last year,
at the summits of the peaks above the Setlej; though in lower parts of
the Himdlaya, it is generally seen deeply declined, as observed between

Dangul and Sookie, as well as at Jumnotri, &c,

Tue colour of the lngh rocks on the four Saints, appeared to be of a
light yellow “mixed with brown or black. There being a small piece of
level ground here, a primary base was measured on its longest extent; it
was 319 fee. s avith it a longer base of 667.2 feet was obtained, favorably

Ff
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situated for taking the heights and distances of tire peaks in front. 'This

observing the an and elevationss and they were repcated both with a

base, being but shzrl, and no other to-be had, great care was taken in
fine theodolite, and reflecting instruments, (my circular instrument could

not be safely brought beyond Reital). ‘Tle angle of altitude of peak
T F I/

fert

Its heiglit above the present station ... .. cecertcnaian cegeeess 9326 0

St. George was...... S oo

The station above the sea, according to 'he barometer........ 12,911

Height of the peak above the sea, feet..22,210 &

Distance of St. George 38,240 feet

Latitude, ..., ... 30 53 20 1

Bearing, corrected for varmation, is 13.'2 20 or 1~; 20 S. of K,
St. Patrick, height above the station............ 9471 0
Slation above thesea .....co00vveennnn. vesees. 12,911

Distance 42,480 feet, and height above the sea, feet 22,380

Latitude........30 5 35 8
Corrcected bearing 'S, of East 46 44
~ A sharp peak across the river ;—call it the pyramid 3 angle of elevation

tuken with reflecting circle, corrected for the distance of the eye, to the

lllercul‘y.‘.'l.l.'....lll“' ..... 280 006 8 0 20 P oo B e s RN 32 57' é
Height of the peak above the station ....... ces.see. 8,052
Station above the sca .. .......u. ceerieena.l 12,018

Height above the sea ,o.v.veovviaieae., feet 20966
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“Distance..‘l...'.................14,8'00 fect.
La'-ilude‘..l..'..llll..l..'ll..ll'.lbl.30 54‘ 46” 7
Correct bearing «..oviseearesreaccaceses 717 00 S, of E, or 167

A roek on the great snowy bed, over which we are to pass, proved to
be distant 9044 feet, and ils height above this place 984 feei, the angle
of elevalion Bciug 6 15, which is the general inclination of the snow
bed s as “our progress was conlinued far beyond this rock, it will easily
be imagined that the crest or summit of the bed, then distant 5 or more

miles by estimation, must have a very considerable.eclevation.

Wi had brought very few followers onwards from Gangotri, but
here we sent back every one we could possibly dispense with, that our
. small stock of grain might subsist the remainder, who were a few trusty
fellows ( Musulmans ), 2 Gorc’ha Sipdhis, and a few Coolies, for two days
or thee if possible, in the event of our being able to get over the snow in
front.  And I sent orders to the people at Gangotri to leave grain there,
if they had any lo spare, and if they did pot Lear of any supply coming
from Reital, 1o mwake the best of their way back till they met it, and then
to lialt for us, and send some on to ws.—Having made all the arrangements
we could, on the important head of supplies, and made observations, we
had leisure to admive the very singular scenery around us, of which it is

wnpessible Lo give an adequate description.
L ]

Tup dazzling hrilliancy of the snow was rendcred more striking by

its contiast with the dark blue colour of the sky, which is caused.by
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the thinness of the air; and at night, the stars shone with a lustre, wiich
they have notl in a denser atmosphere; it was carious too, to sec then,
when rising, appear like one sudden flash, as they emerged from behind
the bright snowy sumniits close to us, and their disappearance, when set-
ting behind the peaks, was as sudden as we generally observed it to be

in their occultations by the moon, .

Wr were surrounded by gigantic peaks, entircly cased in snow, and
almost beyond the regions of animal and vegetable life, and an awful
silence prevaifed, except when broken by the thundering peals of falling
avalanches; nothing met our eyes, resembing the scenery in the haunts
of |'nen; by moonlight, all appeared cold, wild, and stupendous, and
a Pagan might aptly imagine the place a fit abode for demons.—We did
not see even bears, or musk deer, or eagles, or any living creature, except ~
some small birds,

To form an idea of the imposing appearance of a snowy peak, as seer
here under an angle of clevation of nearly 3§, and when its distance is not
quite 3 miles, and yet its height is 8052 feet above the station, one should
reflect, that if even when viewed from the plains of Hindustan, at angles
of elevation of one, and one and a half degrees, these peaks, towering
over many intermediate ranges of mountains, inspire the mind with ideas
of their grandeur, even at g0 great a distance; how muclz more must
they do so, when their whole bulk, cased in snow from the base to the

summit, at once fills the eye.—It falis to the lot of few to contemplate

so magnificent an object, as a snow clad peak rising to the height_of
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L {
upv;ards of a:mile a'{ld. a half, at the short horizontal distance of only

23 ﬁrﬁ{gs.

May 31st. From halling place, forward. LE

Paces. Dcgrees.

' Along, and above the right bank of the river, rocks and o

BIOW ¢ vnveneerersuesrnnssnesnaneresennsees seas 1445 133
2 Descent to the b.d of the river, enclosed by rocks...... 864 193
3 A most wonderful scene.~The Bhdgirat’hi or Ganges 511 140

issues-from under a very low wreh at the foot of the

grand snow bed—The river is-here bounded to the

right and left by high snow. and rocks 3-but in front,

over the Debouchke, the mass of snow is perfectly

perpendicular, and from the bed of the stream to the

summit, we estimate the Uiickness at little less than

300 feet of solid frozen snow, probably the accumula-

tion of ages;—it is in layers of some feet thick, each

seemmngly the remains of a fill of a separate year.

From the brow of this curieus wall of snow, and ime

mediate y above the outlet of the strcam, large and

hoary icicles depends. they are formed by the freez-

ing of the meited snow water of tue top of the bed,

for in the middle of the day, the sun is pewerful, and

the water produced by its-aclion falls over this place,

10 cascade, but is frozen at night.—The Gangotri

Brahmin. who came with us, and who is only an

Gg
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illiterate mountaineer, observed, that he iht;ﬂéht
these icicles must be MaunspEva’s hair, from
whence, as he understood, it is written in the Sha'stra,
the Ganges flows.—I mention this, thinking ita good
idea, but the man had never heard of such a place,
as actuaily existing, nor bad he, or any other p;:rson
to lis knowledge, ever been here.~In modern times
they may not, but Hindus of Research may formerly
bave been here, and if so, I cannoi think of any
place to which hley might more aptly give the name
of a Cow’s Mouth, than to this extraordinary Dc-
bouche.—The height of the arch of snow is only suf-
ficient to let the stream flow under it. Blocksof snow
were falling about us, so there was litle time to do
more herey than te measure the size of the stream,—
Mca<uved by a chain, the mean breadth was 27 feet.—
‘I'he greatest depth at that place being knoe deep, or
18 inches, bul more generally a foot deep, and raiher
less just at the elges, say 9 or 10 inches.—however,
call the mean depth 15 inches.—Believing this to he,
(as I have every reason lo suppose it is), the first ap-
pearance of the famous and true Ganges in day light,
soluted her witha Bugle march, and proceeded, (hav-?-
ing to turn a litle back to gain an oblique path),
to Lhe top of the smow bed; having ascended it, te
the left

Pacer.
~AA

ng'u'r.
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4 ( Pretty stro;l.g ascent up to the inclined bed of snow. A
| This vast collection of snow is about 1} miles in
width, filling up the whole space between the feet of
the peaks to the right and left; we can see its surface
forward to the extent of 4 or 5 miles or more, to
v;hcre its it bounded, on the left, by the feet of the 4
Saints, and to the right; by snow spurs from other
mountains beyond mount Moira: these last spurs ra-
ther overtop the feet of the Saints, and te them, and to
the place where we judge there is a ridg'e, is all as«
cent over snow.—Pyramid peak 236—Mount Moira
180—St. George 129—St. Andrew 136.............. 1400 Lid
5 Ascent of the same kind——generally acclivity 7: but we
pass aver small hollows in the snow, caused by its
irregular subsiding.—A very dangerous place; the
snow stuck full of rubbishy and rocks imbedded in
it—Many rents in the snow appear to have bcen
recently made, their sides shrinking and falling in.
A man sunk into the snow, and was got out not with=
oul some declay. The bed of the Ganges is to the
right, but quite concealed by the snow ............. 509 do.
In high hope of getting on to what may be at the top
of the acclivity, we have comc on cheerily over the
hollow and treacherous compound of snow and rub-
bish, but now with bitter regret, we both agree that

to go onis impossible! 'T'he sun is mclting the snow
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on all sides, and its surface will not bear us any
longer. T have sunk up to my neck, as well as others,
The surface is more and more ragged, and broken
into chasms, rifts, and ravines of snow with steep
sides,—Ponds of water form in the bottoms of these,
and the large and deep pools at the bottoms of the
snow hollows, and which were in the earlier part of
the day frozen, are now liquid. It is evident, from

the falling in of the sides of the rents in the snow,
that there are hollows below, and that we stand on a
treacherous foundation —It is one o’clock, and the
scene full of anxiety and awe. The avalanches fall
from mount Moira with the noise of thunder, and we
fear our unsteady support may be shaken by tie
zhocks, and that we may sink with it,
St. George 130 45 altitude 17 49
Pyramid 255 33 do. 26 49
Inclination of the snow bed about 70, what appears the
highest part of snow bed, ahcad 155—Altitade 7.

Notimetotakemore .. vovvveeenveirenennnnaeasss 1427 155

6156

AN liere we were obliged to rcturn! Had it been possible to have

gol across the chasms in the snow, we would have made every exerlion,
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80 \nxious were

we to get forwards but onward, their sides were so
steep, \and lhey appeared of such great depth, that I do not think it
would be possible to pass them, (this year at least), even if the snow
was not, as at this hour, soft, and the bottoms of the chasms filling with

ater. DBe that as it may, they are now utterly impassable. At this

ason SNOW mu;t fall here, whenever it rains below, so that it does not
acquire such hardness on the top, as it does on the avalanches we have
hitherto passed, where no new snov: at present falls.—We now set out
on our return, and not too soon, as we found, for the snow was so soft,
and the increase of the water so great, that thugh we went with the
mos! possible expedition, it was only by 21 hours hard lahour of wading,
and floundering in the snow, and scrambling among rocks, where they
would give a fooling, that we reached the turfy tired and bruised with
falls, and the skin taken off from our faces and hands by the sun and

drying wind of these elevated regions.

1T now remains to give some account of this hed or valley of snow,
which gives rise to the Ganges. It appears that we passed up it, some
what more than a mile anda half.—From our last station, we could see on-
wards, as we estimated, about 5 uiiles, to where there seemed to be a crest
or ridge of considerable elevation, though low when compared with the
arcat peak which flanked it3 the general slope of the surface of the snow
va'ley was 7?, which was the angle of eievation of the crest, while that of
the peak St. George, one of those which flanked it to the left, was 17
49.—TIn the space we had passed over the snow bed, the Ganges was not
to be seen it was conccaled, probably, many hundred feet below the sure

Hh
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faces we had a fair view onward, and there was no sign of the riyer,.
and I am firmly convinced that its first appearance in day is at t'.e de-
bouche 1 have described ; perhaps indeed, some of those various chasms
and rents inthe snow bed, which intersect it in all sort of irregular direcs
tions, may occasionally let in the light on some part of the bed of the "
stream, but the general line and direction of it could onl.y be guéssed at,
as it is altogether here far below the broken snowi surface.~Tho
breadth of the snow valley or bed is about a mile and a half, aal its
length way be 61 or 7 miles from the debouche of the river, to-the sumuit
of the slope, which ternlinated our view; as to the depth of the saw, it
is impossible to form a correct judgement, bat it must be very great.—It
may casily be imagined, that a large supply of water is furni-ied at this
season, by the melling of this vast mass in the valley, as well as Ly the
melting of that of the great peaks which bound it. From their bases,,
torrents rush, which catting their way under snow, tend to the centie
of the valley, and form the young Ganges, which is further auzmeited
by the waters which filter through the rents ¢f the snow bel itself--dn
this mauner, all the Ilimdlaya rivers, whose heads I have visited, and
passed over, are formed ; they all issue in a full stream from under thick
beds of snow, and differ from the Gan_es,, inacsmuch as their streams.
are less, and so are their parent snows—~Qn our return down the snow.
valley, we passed nearer to its North side than i going up, and saw
a very, copsiderable torrent cutling uuder it from the pea%sy this was
making its way to the centres at times, we saw it througli 1enls in.the snow,,
a1 at others, only heard ils nvise:. as there must be several more such,

feeders, tyey will be fully sufficient to f .rm such a stream as we ohserve
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ed'{he Guanges to be at the. debouche, in the spaceiof 6 or 7 miles,—
1 am fully satisfied, that if we could have gone further, that we should
not bave again seen the river, and that its appearance at MauaDEVA's hair,
- .or. whatever we may choose to call it, was the real and first debouche
f the B’ha’girat{d +—All Iregret, is, that we could not go io. the ridge, to
48" What was beyond it. I suspect there must be a descent, but over
long and impa;sable wastes of snow, and not in such-a direction as
would lead direct to any plains, as the course to bring one'to such plains
would be to the N. East or North, whereas the line of the rivers course,
or rather of the ridge in front; was to the S. Last, 'panallel to. the rua of
the Himdlaye, which is generally from S. I5. to N. W. Immediately
in front of the ridge, no peaks ‘were seen, bul on its S E. flank, and
at the distance of about 18 miles, a large snowy peak appeared, so
that { think there can be no plain within a considerable distance of the
8. E. side of the ridge: if there be st:eams from its, other side, they must
flow to the S. East.—After all, I do not know how we should have exisled,
H we had been able to go to the ridge, for we could not have arrived
there before night, and to “pass e night on these extensive SHOWS,
without firewood or shelier, would have cost some of us our lives,” but of
that we did not thea consider much, (if we could Lave gone, we would)..
We had only a few Lusty men with us, and ashortallowance of grain for
them, for ihis and the following day, and had senl orders to the people left
at Gangotri, to make their way back towards Reital, leaviog s what,
grain could be spared, and to forward on what they might. meet, as

'expected sone from ‘Reital, from whence we- were supplied duripg:

our absence from it, of altogether 8 days,—1 cannot suppose -thak: by:
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this way, there eah berany practicable - of useful pc:s-t%'/the “Tartarvan
districts, or doubtlesétht people would have found it out, and ud it,
as they do that up the course of the Jdahravi.:- While I give it as my
opinion, that, under any circumstances, the crossing of the ridge must be
difficult, I would by no means wish to be understood to assert, that
I think it impossible, under more favorable circumsiances, and i a
year when less snow has fallen than in the present; but I seriously
declare, that sitwaled as we were, il was net possible for us to go further
than we did, and that it was with great difficulty we got back.

- Iris now to be c'onsidered, if the supplies of water, produced as
above described, are sufficient to form a stream of 27 feet wide, and 15
inches (mean depth) at the dedoushe.—It has been statel, that at
Gangotri, the breadth of the river on the 20th May, was 43 feet, and its
depth 18 inches.—The distance thenee to the debnuche was 22,620
paces, which I reckon aboeut 11 British miles. In that space, it received
some supplies, as mentioned in the notes, but they were not abundant,—
Thus the quantity of water is diminished nearly ore haif; butitis to be
remembered, that on our return to Gangotri, on the 2d June, the bulk
of the river was corsidered as being doubled, it being 2 feet deep, and
also much wider, so that on the 31st May, we may suppose it to have
been 21 inches déep, andperhaps 4R feet wide at Gangotri. 1t is with
this mean size, that the :comparison of the difference of its bulk at

Gangotri, and the debonchey must be mad:; the proporiion thus is,
that thebody or quantity of water woudd be at Gangotri almost treble

to that at thié debowche ; but allewing it to be only double, in this 11,
nﬁlesf, it' will dre evideniy1hat in 5 or 6 miles further, there can be litlle
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orJSo water in the bed, under the snow, and, consequently, that the most
remoté"rill, which contributes under the snow, to the first formation of
the Ganges, cannot be more distant than the ridge; so 1 think it may be
allowed, Lhat such first formation is on the hither side of the ridge, and

\

/fnbt at any lake, or more distant place beyond it

oy

INpEED, considering the large supplies which the snow valley furnishes,
I rather wonder that the stream was not larger, when I measured it at the
debouche.—Whellier there are any boiling springs under the snow, as
at Jumnotri, 1 do not kilow, but suppose there are not, as I did not see
any smokes a steam, however, there may be, and the steam may be con=-
densed ere it can appear.—I imagine, that the season of the rains would
be, in one respect, the most proper to attempt the passage of the great
snow bed ; it may at that time be reduced in thickness, but I have no
idea that it ever mells away ; yet, in the rains, it perhaps will not be possi«
ble to ford the river above Gangotri, which must frequently be done,
if the smaller avalanches, on which we very frequently crossed it, are
melted. In the rains also, there must be greater hazard from the falling
of the rocks, and slips of the mountain, for the melting snow forms
many rills, which undermine the rocks, and set them loose, and it is not
possible to avoid a large fall of the mountains side, if one should unfor-

tunately be,in the line of its direction, when it comes down,

I nave preserved specimens of the rocks of which these peaks are
composed, alsd of the different sorts of pines which grow at their bases.
Above Suc’hi, and Jhala, the country is not inhabited, nor is it habitable

Ii
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beyond those places, except at the small village of . Durdli, wii¥h
is now deserted.—Tuwarra, Suc’hiy, and Jhala, are very sm4il and
yuinous villages.—Reital is a pretty good village of about 25 houses, as
is Salung, and there are 2 or 3 more in that ncighbourhood.—I found |

thie inhabitants civil and obedient.

Tar people of Rowaen are, in general, much inferior in appearance
to those of Jubul and Sirmour, and the more western mountainsj indeed,
with few exceplions, they are an ugly race, botb men and women, and
extremely dirty i their persons. They complain much of the incursions
of the banditti from the western parts of Rowaen and Busahir, who
carry off their sheep in the rainss but, from what I car learn, they
in turn plunder their eastern neighbours of the Cédar-nd’k districts, and
they pride themselves on the long journeys they mak.: in gheir sheep
stealing expeditions.—The proper time for those forays is the latter end
of the rains, wifen thesnew in the defiles is much reduced.—The women
Lave not here, as to the westward, a plurality of husbands. I saw ne
fire arms amony the inhabitarts, nor swords or war hatchetsy their
weapons are bows and arrows.—~The climate of Retlal, is, at this season,
very pleasant, and the price of grair is not high, but it is not abundant,

—The corn is cut in {he heginning of June,

No volcanos were seen or heard of in these mountains, whose come
positien is granite of various kinds and colours.—~No shells or animal
remains were seen—The magnetic variation was small, and differing

litlle; if at all, from what il is on the plains of the upper provinces it is
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,ﬁ'dn 40'to 1 and 2oaccording to different needles, and is easteriy, hy
which I mean, that the variation must be added to the magnetic azimuth.
The diurnal small changes in the baromcler were perceptible, the
mercury always falling a little before noon, as in the plains.

L. .

H atmgecceived new thermometers from Caleutta, both long and short,
¥ found that they gave the same boiling point, but the thermometer I
had last year, in Busahir, &c. shewed the boiling point 2 or 2"} below
the new {ones.—1T always suspected the thermometer, but had not tlien
a better. It boiled in the Panwet pass in the Kwnawr and DBusalir
snowy mountains at 188 at my camp a little above th- lower line of snaw,
on the 24th June last, so that it should have been 196, or 22n lower than at
the sea side. Bears abound in the higher mountains, also the Goorul
or Boorxl, an animal belween the deer and goat, and the Pheir, a
larger animal of the same kinds T have preserved the skin, horns and
hones of the liead of one shot near Jumnotri. Near the villages, where
snow lays a great part of the year, there are abundance of the
Mongu! Pheasants and Chekors. In the lower mountaine, there are
black partridges, and tigers, leopards, and bears. 1 never saw any

snakes in the cooler regions.

It was remarked above, that the enow on the great bed was stuck
as it were with rock and rubbish in such a manner, as that the stones
and large pieces of rock are supported in the snow, and sink as it sinks;
as they are al such a distance from the peaks, as to preclude the idea

that they could have rolled down te their present places, except their
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sharp points had been covered, it appears most likely that the \;"ér)'
weighty falls of snow, which there must be here, in the winter, bring
down with them pieces of rock, in the same manner as a larger snow
ball would collect gravel, and carry it on with it in its course.—Masss
of snow, falling from the high peaks which bound the snow bed, if th:y
chanced to collect more, and to take a rounded form, would kav-. a pro-
digious impulse, and might roll to the centre of the snow valley, loaded
with the pieces of rock they had involved,

!

It is not very easy to account for the deep rents which intersect this
spow bed, without supposing it to be full of hollow places.—It struck us,
that the late earthquakes might have occasioned some of the rents.—I
never saw them before on other snow beds, except at Jumnotri, where
they are occasioned by the steam of the extensive range of boiling
springs theres perbaps, there may be such springs here alsos they are
frequent in the' Himdlaya, and one might suppose they were a provision
of nature lo insure a supply of water lo the heads of the great rivers, in
the winter, wln the sun can have little power of melting the snow

above those deep recgsses.

I wiLL now proceed to give some account of the course of the river
Jumna, within the mountains, and of its spring at Jumnotri, which I
also visited this year 3 the above remarks, respecting the Gunges, having
already swelled this paper to too greata bulk, I will make those, regard-
irz the Jumna, in as few words as possible—In the niaps published

ten years ago, the Jumna is laid down as having a very long course
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° P} - . .
}';m&the latitude of 34%; from what authority, it is difficult-to guess, for

. much as has been surmised and written respecting the hcad of the

Ganges, T cannot find any accounts of that of the Jumna.—It was not
knpwn, until the year 1814, that the Jumna, properly so called, was a

tparatwely small river above its junction with the Tonse in the
Dun, und I belleve the existence of the latter river, though fully trchle

the size of the Jumna, was unknown to Europeans.

Tue junction of the Tunse and Jumna takes place at the N. W,
end of the Dur valley, in latitude 30 30, where ll.le laree river loses its
pame in that of the small one, and the united strecam is called the Jumnna.
The course of the Jumna from Jumnotri, which is in latitude 30 59,
being generally south 50 west. Tt is fordable above the confluence,
but the Tonse is not.—Not having yet visited the sources of the Tonse, 1
am not certain whether it rises within the Himdalaya, as the B ha girathi
does, or at its S. W, or exterior base like the Jumna; but the latter I be-
licve to be the case. 1apprehend, that three considerable streams, which,
like the Jumna, originate from the south faces of the Himdlaya, in the
districts of Barasa, Leulowari, and Dcodara Kowarra, join to form the
Tonse ; and it receives a considerable accession of water from the Paber
river, which I imagine to be equal in size Lo any of the three above-men-
tioned feeders, Respecting them, I have at present only native informa-
tion to guide l.ne, but of the Paber I can speak with more confidence, for,
when in June 1816, I penctrated within the IIimdicya, by the course
of the Setlej, 1 foun i that the north bases of many of the snowy peaks,
seen from the plains of Hindustan, were washed by that river.—Its

K k \

.
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course, in the province of Kunaur, in latitude 31 31, and longitude 7&__18'
being from east 23 S. to 25 to the N. of west. In this position,
the Setlej is bounded both to the N: and S. by high and rugged
snowy mountains, from which many torrents descend, and increase,.its
bulk.—Leaving the left bank, and bed of the river, I ascended the sncwy
range, of which it washes the north base, and crossed over it on the 2lst
June 1816, at 40 minutes past 11 o’clock, in the forenoon, du;'ing a heavy
fall of snow, being he first Europeun who effeccted a passage over the
grand Himdlaya ridge in that direction,

O~ surmounting the crest of tl.2 pass, T found that the Indravatf
river, which is a principal branch of the Paber, originaled from the
enows, on which T descended, on the S, W. or hither side of the ridge;
and I followed its cliannel, to the place where it joins the Paber, which rie
ver must have its beginning, in like manner, on the same side of the ridge,
as I was informed by the people of the conuntry it had, and I am nearly
cerlain it is the cases and it is most probable, that all the streams which
form the Tonse, do, in like manner, desc:nd from the south west side
of the fronting snowy range, the north easl base of vyhigl} is washed

by the Setlej, as above mentioncd,

However, I intend to explore ihe sources of the Tonse, as well as of

the Setlej, and Jahnavi rivers.—But to return to the Jumna,

THE route from it: confluence with the Tunse, in -he Pun, is thus;—

"to' Calst four miles,—a large villoge immedialely within the mounlain of
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| !;&ncar, of which district it is esteemed the capital.—It is situated
between two high and steep mountains, and on the Omla, a small river
which joins the Jumna.—Calsi is a place of some litlle trade, as the

ople of the neighbouring mountains bring to it their productions, and

change them for cash 1o pay their rents, and a very small quantity of
tne p::?duce of the plains.—On the march, the Jumna is forded above
its confiience ‘with the Tonse. Carriage cattle may go to Calsi, but

further within the mountains, every article is carried on men’s backs.—
Latitude of Calst 30 31 24.

Calsiy to Bairat Fort.
Total distance 24,511 paces.

6000 paces of exceedingly stecp ascent of the mountain, on left bank of
the Omla ;—2500 easier, to the village of Khuny on the ridge 3 remainer,
along the mountains side, with occasional ascents and descents, to the
foot of the peuk of Birat, which rises conically above the ridge ;—1800
paces of the steep ascent up it to the fort, which is a small double

enclosure.—It was abandoned by the Gorc’ha garrison, on the approach

of a force under Colonel CARPENTER.

Tug height of Birat above Scharanpur, (which is visible from it),
is 6508 feel; it commands a noble view of the snowy mountains, and
the variots intermediale ranges, as well as of the Ddn valley, and the

p!ains on bLoth sides of the Jumna,

¢

INvaLips from the plains, requiring a change of climate, may find it at
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Birat.—In the winter, the fort is ‘dlmost buried ‘in ‘sr;ow, which Poe
mains in shady places, and on the northern side of the peak, till the
beginning of Aprily but snow seldom falls later than the last week of
March, at wlrich seasom, while I was in the fort, there was a shower
which covered the ground to the depth of 2 inches :—the peak is a bark

s

slaty rock, with seme quartz intermixed,
29th March 1817.—Birat to Murlang.
Total distance 4 6 —~2 5 narrow path along the mountain®s side, thena
steep descent of 2 l to Murlang, a small village in a glen, on the Silgad
rivulet, which falls into the Jumna three miles to the east.—No grain here.
Lat. observed 3(; 36 53.

Thermometer at noon 78. It was yesterdav, at noon, at Birat 50.

30th March.—Murlang to Cot’ha.

Total distance 9 5.—Proceed 2% miles down the bed of the Silgad to
the Jumna,—then leave it, and cross a ridge, and go up the bed of the
Jumna, to the confluence of the Cunti river, which joins it from the
Keinah peak to the west.—-That river is about 60 feet wide, and 14 and 2
feetdeep. TheJumna is 90 feet wide, 3 to 5 feet deep, rapid, and not fordable.
—The resl of the path is a long ascent of the mountain, above the right
bank of the Jumna, to Cot’ha, a village of 10 houses, about 3000 feet above

the level of the river——A fatiguing march,—hecavy rain,—no gi.in here.

31st Mm'ch —Cot’ha to Lakha Maridal.

m m

. Total distance 8. 7 —For 6. 7, the path lies genciaily along (he side
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. m ¢
of the mountain, with occusional strong ascents and descentsy 1, 5.

of very steep descent into a deli, the rest lighter descent, flat and ascent
from a rivulet to Lak’ha Maridal, on the right bank of the Jumna, and

about 300 feet above it.
}

' [ ]

Lak’ha Man‘d al is a place of same celebrity, in Hindu story, as hav-
ing been :)ne of the temporary residences of the Paridus; and tradition
says, that formerly there were a great number of statues and temples
here, but I imagine the greater part to have been buried by the slip of
the side of the mountain, at the foot of which‘ it is situated.—Several
pieces of cornices, entablatures, and other ornamental fragments .of
buildings, are seen projecting above the soil, which buries the remainder
they are of black stone, and the carving of the orpaments is very wcil
executed. 'There are also two statues of Buim and A;UUN, of the size
of life, which are half buried in the soil; and a prodigious number of
small idols are deposited in a litlle temple, which is the’ only one now
xremaining, and which does not appear to be of any remote antiquity.—
The ignorant Brahman could give no account of the builder 3 he declared,

as they all do, when consulled on such subjects, that it is not of human
.workmanship, but was built by Buiu, countless ages ago.

Ir does not appear that pilgrims now resort here ; the place is nearly

LJ
desolate it is surrounded by high rocky peaks, and may have been chosen
as a fit seat for gloomy and recluse superstition.

WitHIN the temple, there is a large slab of blue stone, inscribed with
' L1 )
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Hindu characters; I cleaned it, and took off a reversed impression, as well*,
as circumstances would allow, and sent it to Colonel MACKENZIE.
Latitude of Lak*ha Mandal 30 43 24. w

Lak’ha Maridal, to Bancault. .

Distance 3. 5£.—Gradual descent 1% miles to the Ricnar riyer, which
is the boundary between Sirmor, and the Rewaen district of Gurhwal.—
It has a course of about 10 miles from the N, W, and joins the Jumna
here.—From the river, a very strong ascent of 1} mile up the mountain,
to a crest called Génda Ghdt; th.ee obliquing to Bancauli, a village
of 20 houses, with a temple ;—it is on the mountain’s side, and about 3000

feet above the Jumna.—No grain to be had here; as at other places ;—1I

planted potatoes, Rainy weather ;—no latitude.

3d Aprzl 1817.—Bancauli, to Paunit.

Total dlstance 11, l by the wheel; in paces 23,108.—To the bed’ of
the Jumna 3. 3 mostly oblique descent, though steep in some places above
the right bank of the river, Hereare very high and 'steep precipices, from
which large blocks of granite have fallen into the bed of the river, which
forces its way through and over those obstructions with much violence
and noise. After passing over the rocks by the river side for half a mile,
we leave it, and climb the right bank, by an exceedingly steep ascent, to
the Tucnr Ghati, which overhangs the stream, and is about 1000 feet

above it.—IIence, descend a mile to the Camaulda river ; cross it on trunks

of trees laid across, a iittle above it’s junction with the Jumna.



RiveRrs, (Gances AND JuMNa, 135

Tur Camaulda is the largest river which the Jumna reccives above
the confluence of the Tonse;: its course is from N. l»(; west, down the
Rdma Serdt district, which-is a small valley, and is reported to be in some
places a mile wide, but it is mow overrun with jungles, full of wild
behsts—The Canmaulda, now swollen by the rain, is about 70 feet wide,
and 2% fee£ deep, and very rapid. Immediately on crossing it, the coun-
try up the Jumna assumes a more pleasing appearance; the mountains
which bound i', though very lofty, do not rise so abruptly, and several
small villages are seen on their lower slopes. On the right bank of the
river, there is a slip of level ground 3 to 500 'yards. wide.—The summits
of the mountains are covered by cedars and other pines, and the snow
yet lies on them, Proceed. by the river side to Paunt, a village of 20
houses, pleasantly situated about 400 feet above the Jumna.—The march
was long and fatiguing, as it rained the whole way; the loaded people
did not arrive till after dark.—At this village, I got supplies of grain.—
The country I have passed through from Calsi is nearly deserted, on ac-
count of famine, caused by the crops of last year having been destroyed
by the hail, in October.—Aware of this circumstance, I have brought
grain with me from Calsz, and subsisted my followers with it.

Latitude of Paunt 30 48 08,

5th April, 1817.—Paunti, to Gira. )

Fotal distance 7. l~£.——2;} miles parallel to the Jumna, and descend to

its bed, where the stream . fram the Banraul glev joins it.—Leave the

Jumna, and pmceed%ree miles N, W. up the Banaul river.—Then as-

cend the south face of \ne mountain to Gira, a village of 10 large

S (Y s - C e o
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houses pleasantly situated, and sheltered from the northern blasts. This

district of Banaul is about seven milesin length; the N. W, end is closed\
by a high rocky mountain, where the stream arises, which waters the

bottom of the glen.—Several villages are seen placed in advantageous
situations on the sides of the mountains, the soil of which is ferl{le;

wood, waler, and grain are abundant. ) ' ’

As 1 learnt that much snow yet remained on my route forward, I
halted here some days, to give it time to melt, and to refresh my people,
who were harrassed b;r the journey from Cailsi, for it had rained every
day, and they had been sparingly and ill fed, and also to take the ratcs

of my chronometers.—I took two immersions of Jupiter’s satellites, as

follows:

9th April,—2d Sat. Ohserved immersion at mean time l:i 41 53 5

The same was observed, at the Mad-

ras observatory, at.............. 14 49 35 B

Differences of the meridians ....... 07 40 3
Longitude of Madras.............. 5 21 14

Ditto of Gira .cve ceee ceveeeee 5 13 33 7

The observations, -at both plices, are

noted as clear and ‘good.
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S
10th April,—Ist Sat, Observed immersion, but nota good
observation, mean time ......... 14 09 27
Same at Madras observatory ...... 14 17 25 4.
07 58 4
5 21 14
Longitude by Ist Sat. .. «..o o0 vees 5 13 15 6
Dilto.. XXX} zddittooottoooo.oot ‘3 33 7
Mean by immersions.......ce0.u.. 513 21 6

Laliludeosz‘ra,............35 52 Oé

12th April, 1817.—Gtra, to Thdrno.

Total distance 8 miles.—Down the N. side of the glen, and pass

thrm:gb the villages of Bisdt and Dévalr, to Daluat a large vullage,

4. 6.—Proceed parallel to the Jumna, but above it, 1. 6 and descend to

the Badd! river, which comes from a glen similar to that of Banal, but

is longer, and contains more and larger villages,

$° Tug river joins the Jumna here; it comes from the Ceddra Canta,

a large mountain covered with snow, and its course is from N. 15 wests

breadth about 40 feet, depth 11 and 2 feet. Proceed 11 miles further

to Thdnno, a smail} village, 400 feet above the right bank of the
. !

Jumna.
Mm
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THE road to-day, chiefly ‘on a gradudl descent; path, good and plea~
sant.—The Jumnotri snowy peaks, secen up the river, have a noble
appearances the ‘eastern peak bears 36 17'N: E:—its altitude 8 16.

Thdnno appears to be 4083 feet above the level of Seharanpur.

Latitude observed 30 49 13.

13th Aprzl 1817,—Thd nno, to (‘atnaur). !

Total distance ‘4. 2 —S eep descen! to the Jumna, and cross it on a
Sangha, which consists of three small spars and some twigs bound to-
gether, and laid across #a the manuer of a hurdle.—The Sangha is in twor
jmrlions, being laid from rock to rock; one is nine paces in length, a:d
the othersceven, the breadth of the river being about 40 feet; but itis deep,
being confined between the rocks, through which it falls like a cataract.
The waler nearly touches the bridge, which is a bad one.—Sume of my
goats fell through it, and were drowned —Above this place, the bed of the

Jumna is much, inclined; the stream bounds from rock to rock, and, for

the most part, is a series of small cataracts.

A mile beyond the Sangha, cross the Si/ba, a small river from the
glen of that name, and proceed to Catnaur, a small villag: 500 feet
above the left bank of the Jumna; up the Stibe glen is a convenient

pass over the ridg», which separates the Ganges and Jumna.

Tue path to-day chiefly ascent and descent, and very rough and
steep in most places; and hence, forward, the featu' .8 of the mountains

bear a harsher appterance, there being generally raural precipices rising
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from the bed of the Jumna to the height of. 1590 to- 2000 feet, either
on one side or the other:—The summits of the mountains all round, are
deep in snew.—A: stream from a peak called Dallia Cursu, joins the

Jumna here, from the S. E,
Latitude observed 3051 35.

As no g?‘z"‘..‘,r.'és to be had here, I was obliged to march, in: the afier-
noon, to a very large village called Puli, situated up a wild glen; this
was a good dca}l out of my route~The inhabitanis of Pdli, and the
neighbouring villages, have been note:l for a rebeldious spirit against both
the Gur'hwdl, and Gorc’ha governments.—They had cut off several parties
of the Rdja’s troops, and surprized amd destroyed av complete company
of Gorchas, several years ago, for which they were punished by a force
sent against them uader the brave chief B’hact: T°hdpa. On my arrival,
they refused to sell me any supplies, and I expected to have had trouble.—
However, towards evening, we came o a better understanding, and I got
abundance of grain.—The village consists of about. fifty large houses;
the inhabitants are stout and hard featured, and the wemen generally
have light complexions, and agreeable countenances.—In the morning, I
went down the glen 1% miles, and then a'ong the right bank of the Jumna,

ut high above it, by a difficult and very unpleasant pathway over-
~hanging it in one place, I was oblized to go with great caution, and
bare footed, “for a false step would be fatal.—T'he precipices, on the oppo-
site side of the river, are quite perpendicular, and on this, exceedingly
steep. After pussing'“he worst part, descend to O)’ha Ghur, a hamlet of
three huts only, in-a diéi?qal- situation, at the feel of stery and loftv cliffy,—
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the rocks hurled from which, by the earthquake of 1803, buried a small
fort and village, which once stood here :—dreadful mementos are seen in
these mountains, of the effects of that catastrophe. Under Op’ha Ghur,
a stream falls into the Jumna, and several cataracts are seen falling
among the surrounding precipices.—There are some hot springs at the
bed of the Jumna, which is 400 feet below the hamlet.

Lalitude observed 30 54' 47,

15¢th April, 1817.—0j’ha Ghur, to Rdnd.

Total distance 4. 5‘&-—-In paces 91,815.

2655 paces along the mountain’s side, and descent to the Jumna.—
Cross it on a Sangha of 2 small spars; its length 20 feet, breadth about
2L feet.—The river rushes with great wiolence under the Sangha, and
nearly touches it.—The general breadth of the streamn is greater, but it
is here confined between two rocks,

1200 paces, by the margin of the river; the rest, for the most part,
ascent, and in some places very steep and rugged.

Rdnd is a small village of 15 houses, about ‘800 feet above the
deft bank of the river, on the slope of the mountain;—the general
lower line of snow on it, does not appear to be more than 1000 feetz
above the village. The opposite bank of the river is composed of yellow
granite precipices, rising murally from the stream to the height of about
2500 feet, ot more.—The courses of the rochpare disposed almost
hdrizontally, as Righ as 1000 feet above the Aer; buty towards the

- =
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summits, they -appear- to inc¢line in an angle of about 53, the apex being

to the south west.—Heavy storms of bail and thunder,

16th April, 1817.—Rdand, to Banndsa.
Distance 7839 paces,

AscenTs and déscents to the small’ village of Bari, 2356 paces ;—684
paces farther dgsagnt to' the Burhid Ganga river, which has a course of
about §-miles from the snows to the right; it is in 2 streams, each 8 paces
wide, and 18 inches deep; and :joins' tlie Jumna;—1480 paces of exceed-
ingly steep ascent ; the remaindet, ascents and déscents,-and difficult road.—
Cross the Juinna on’a Sanghd,’ abd also: the ‘Banndsa river, which is
about two thirds of its size; avid joins it here.—Ascent to Banndsa,
a small village, at the foot of a récky moumfitin, a fall from which, last
year, destryed half the village. * Angle of altitude of the mountain
40 55—Among the cliffs, and on the summit, T observed, with a telescope,
many of a spécies of animal, peculiar to these elevated regions; it is
called Pheir, and as a mounlaineer in'my ‘service succeed.ed after many
toilseme chaces in shooting one of them, I can give a description of its

dimensions,

feet mches

Length, from the tip of the nose to end of the tail; the length ) 5

*® of the face being 11 inches, and of the tail 3 inches only.....§

Height, from shouloer 10 t0€ vo vivvivsisnriiirienneenenees 3 2%
Girthy, at th® chest ceveveerseserrnirsessneisserieneasennes 2 1145
2 4

DOQ a-l tlle loins' l..l.ll'..'..'l..'.....‘lt....."‘ll.!l...
Length of the hair at the shoulders, 8 inches, but on the other parts

of the body, it is short,
Nn
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]
I preserved the skin and the bones of the head and horns, and pre-
sented them to the Most NoBLE THE GovERNOR GENERAL, Who, I believe,

gent them to Sir JoserH Banks,

Tue face of the animal, which was a male, resembles that of the
Nil Gdo.—The horns are large, the lower part of them stands nearly
erect from the forehead, but the upper half bends bac:kdard_. »The hoofs,
cloven.—The colour, that of a camel or lion, and the long hair about
the shoulders and neck, somewhat resembles a lion’s mane.—Th: flesh
appeared coarse, and an unpleasant musky smell exhaled from it. The
Hindustdnis would net touch ity bu. the Gore’ha sipdhis, and moun-
taineer Coolies, eat it with avidity, Itie remarkable, that those people
will not eat mutton. The Pheir is a gregarious animal, and appears
to subsist on the short herbage at the edge of the snow.—The chace
of it, in its haunts on the cliffs and precipices, is most difficult and dane
gerous; but, in the depth of winter, when the snow drives them down

to the villag-s, the people hunt and kill them more easily.

In this neighbourhood, springs of hot water are very numerous; they
are seen bubbling up among the rocks in various places near the rivers,.—
'The heat of the waler is too great to bear the hand in it for many mow
ments; but, having broken my long scaled thermometer, I could not ascer-
tain its precise temperature.—The waler has little if aoy tagte.— About
half a mile above its junction with the Jumna, the Bunndsa river falls
from a precipice of yellow and rose coloured grauite, of 80 or 90 feet

. Al
Ligh, in a noble cascade,—Th= breadth of the slfzam is about 15 feet,
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and it falls into & deep basin, which it has worn in the rock, with much
noise.

Tue stream is caused by the melting of the snows on the heights

above.

From #he ,v'y\'h:ge, two of the Jumnotri peaks appear towering above
the clouds, with sublime effect. Ang\e of altitude, (laken by reflection

n mercury), of the east peak 15 34 47, of the west 17 10 10.

o

16tk April, 1817.-—Bannd'sa.
Observed immersion of the 2d Satellite, M. T. 1'7 1.6 03
‘The same took place at Madras observatory, at 17 23 31 1

Difference 07 26 1
Lengitude of Madras... ........5 21 14

Do.of Bannds@ .coveeeeeees.d 13 47 9

. Tne begmning of twilight made the observation not so good as it
.f wotiid have otherwise been.

Latiludg observed 30 55 50.

This is not a g_o'og latitude. The weather was cloudy and stormy, with
showers of slett,
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17th April, 1817.—Banndsa, to Cursdlt.
Thermometer at sunrise '3.‘;

Descend to the Jumna, and cross it on a plank 12% feet long, and
again on a plank of 10 feet 3—depth of the water 2% feet ;—beds of frozen
snow extend to the margin of the stream. A most laborious and steep’
ascent of 675 paces, whence gradually descend, and C‘I;(NS the Jumna
on a small Sangha, where it receives the Imri rivaletfrem the snow,
whence it originales, about 1% mile to the end. Itis less than the J umna,
which is now reduced to the rank of a rivulet. Strong ascent to the
village of Cursali. '

Total djstange 4978 paces.

Storvy weather and very cold, driving showsrs of sleet and rainy

path, bad and slippery.

Tue village of Cursdli contains about 25 sdﬁstantial houses, and is
situated at the immediate feet of the Jumnotri snowy peaks; but they
are not visible, as the near and steep part of the buse obstructs the view.—
The situation of Cusrsdli is very peculiar, and one wo.ld hardly suppose
that people should choose to live in such a remote and culd place. It is
the Jatter end of April, and yet, daily slight showars of snow fall, and tlie
remains of drifts yet lic in shaded places in the village.—By the sides of
the Imnrt and Jumna, there are several spots of flat ground, oif which the
inhabitauts cultivate grain enough for their sub-istence.—To the west,
north, and east, this little secluded place is bounded: -‘.;y the lofty cliffs

of the Himdlaya ; and to the south, it is sheltered '3y a maountain, the north
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face of whicl is not so steep, and it is clothed with trees,—All those are at
present deep in snow, which reaches down to the level of the two «treains; —
yel I found the place by nomeans an uncomfortable abode, for the heights
near it, shelter il from the violence of the winds,—The sun is pleasantly
warm in the middle of the day, and the progress of vegelation is rapid,
in proporlion lo\ho length of the winter.—The rocky and snowy declile
called Ju-mm!r ',\ where the Jumna originates, is seen in the direction
of N. 42 easl,—Di-tant 3 wiles,
Latitude of Cursali 30 57 19.
17th Apdily observed numersion of Jupiter’s 1t satellile,

THCOT LIDE . e ee sene soee oo cone sose seee -o +..16 03 46

It appears, no vb-crvation was obtained at Madras, on this day.

Daring three days, T attempted to get some sets of lunar distances, and
also transits of the moon over the neridian, but was constantly prevented,

by clouds, from doing any thing satisfactorily.

21st April, 18Y7.~Cursdiy, to Jumnotri.
1 Flat, along the village fields; here chimb a steep
rocky corner, above the river’s bed. Jumnotri
nearly 1l 30—Chid mountain, over which there
is a pass to Suc’w’ on the Ganges, practicable in
the rains, (at present it is blocked up by deep

snow)y, 128 30 PP S I

2 Steep dgsce»wﬂhpugh snow 1 to 5 feet deep, theu flat 0 O 148
=~

. Oo



146 A SurvEY OF THE

m { vyarde

3  Fields—Slight acchivity, snow patches ;—abundance of-

plheasants here, chiefly of the kind called Monal 0 0 64
4 Rough and rocky :—descend to the Jumna, which in

several places flows under beds of snow 25 or 30

feet thick.—An overhanging preeipice to right.—A

torrent, called the Bandiali, L the size of the

Jumna, joins it froma cleft in the rock, and is ;&1¢

last tribute it receives.—The path to this station, en-

tirely through snow :—cross the river twice, once on

the stones, and ence on a snow arch......c...... 0 6 143
5 At Bhairo Gha'ti—'The crest of one of the steepest

ascents, (for its length), T eversawj it is entirely up

the snow, in which we cut steps with P’haoras

(spades) to facilitate cur passage.—7T'here is here a

place dedicated to Bhairo Ldl, who is esteemed to

be the Janitor of Jumnotri, and Gangotri—It is

nothing more than a low building (if it may be so

called) of 3 feet high, containing some small iron

tridents.—1 hung a new English silver coin by a

copper ring on one of them.sovsvivveviieanaaes 0 1 25
6 Exccedingly steep descent to the Jumna, by steps

cut in the snow,—A cascade of the stream culs

through the snow, and falls from a rock of the ¢

height of about 50 feet.........................0 0 130
7 Siff ascent up the snow bed, which conceflterae

river, Except hcre, where the streain, is,&sibl«” for
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_a few. ydrds through a hole in the snow, the
snow bed is about 100 yards wide, and bounded
by high precipices, from which masses of rock of
40 feet in length have recently fallen,...,e.c0.00 0 3 214
8 River as before, under the snow; here it appears

through a' deep hole, falling in a cascade from the
rock belp(( the snow.—Rocks on both sides, those

to the right cased with ice..oviveevevinenniaass 0 1T 152
9  Jumnotri.—The place so called .....ev0veveessss 0 0 61

Total miles,... 2 7 100

At Jumnolri, the snow which covers and conceals the stream is
about 60 yards wide, and is bounded to the right and left by mural
precipices of granites it is 40 feet 53 inches thick, and has fallen from
the precipices above,—In front, at the distance of about 500 yards,
part of the base of the great Jumnotri mountain rises abruptly, cased
in snow and ice, and shutting up and totally terminating the head of
this defile, in which the Jumna originates.—I was able to measure

5}_'%‘- thickness of the bed of snow over the stream very exactly, by means
of a plumb line let down through one of the holes in it, which are
caused by the steam of a great number of boiling springs which are at
the border of tﬁv\.gﬁnna.—-'[‘he snow is very solid, and hard frozenj; but
we found means ! é;:?%ﬁ}tl throfigh it to-the Juwmnna, by an exceedingly

rk

steep and narrow\Gq wole gthde by the steam, and witnessed a very
]
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extraordinary scene, for which I was indebted to the earliness of the
season, and unusual quantity of snow which has fallen this year.—
When I got footing at the stream, (here only a large pace widc);
it was some time before I could discern any thing, on account
o' the darkness of the place, mude more so by the thick steams;
but kaving some white lights with me, I fired them, 8{‘1‘(1 by their glare
was able to seec and admire the curious domes of snow) over head; these
are caused by the hot stéam im¢lling the snow over ‘it. Some of these
excavations are very spacious, resembling vaulted roofs of marbles and
“the snow, as it melts, falls in showers, like heavy rain, tothe stream which
'appears to owe its origin in a great measure to these supplies. 7' «wving
only a short scaled thermometer with me, I could not ascertain the pre-
cise heat of the =pring, but it was too hot to bear the finger in for more
than two seconds, and must be near the boiling poi..t.—Rice he. <a 1
it, but imperfectly.—The range of springs is very extensive, but I could
not visit them. all, as the rest are in dark recesses and snow caverns,.—
The waler of them rises up with great ebullition through crevices of the
granite rock, and deposits a feruginous sediment, of which T collected
some 3—it is tastcless, and I did not perceive any peculiar smell. Hot
springs are frequent in the Himdlaya, perhaps they may be a provision of
nalure, to ensure a supply of water to the lLeads of the rivers x(rv L
winter season, when the sun can have little or no power of melling the

¢

snows in those deep decfiles, ]
-

From near this place, the line of the xourse, pﬁ"m?‘:f‘;lqua is perceptilile
downward to near Lak’ha Mardal, ani ies5 }‘5 S. west, It will be
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seen l{y the notes, that from the place called Bhaire Ghat?, the bed of
the riveris overlaid with snow to the depth of from 15 to 40 feet, except

at one or two places, where it shews itself through deep holes in the snow,

Tue snow bed is bounded to the right and left by mural precipices of
light coioured grz'i rite 3—on some ledges there is a sprinkling of soil, where
the B’Acgpatra Rushes grow. 'The end of this dell or defile is closed, as
before observed, by part of the base of the great snowy mountain of
Jumnotri, and which is visible from the plains, The altitude of the part
of the mounlain, visible, is 253 49; but higher pajts are concealed by the
lower and nearer. The face of the mountain, which is visible to the heizht
of about 4000 fect, is entirely cased insnow and ice, and very steep.—'I'he
foot of the base is distant from the hot springs about 599 yards, and im«
mediately where the ascent becomes abrupt, a small rill is seen falling
from a rock, which projects from the snows it is about 3 feet wide, and
shallow, being only a shower of spray produced by the snow now thaws
ing in the sun’s rays at noon. Above that, no water whatever is seen s if
there were any, it would be visible, as the whole steep base of the mouns
tam is exposed to view, directly in front; consequently, the above rill is the
most remote source of the Jumna.—At the present season, it was not

f‘) dible to go lo it, as the snow bed was further on impassable, being
tdrsected by rents and chasms, caused by the falling in of the snow, as
it melts by.lhfi steam of the boiling springs below it.

Herze then i is An!‘»aé of the umna, on the S, west side of the grand
Himdlaya nd{,e, 1ﬂ'e’*nd‘§r: the Ganges, inasmuch as that river, has

‘' Pp
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the upper part of its course within the Himdlaya, flowing from the south
of east to the north of wests and it is only from Suc’hi, where 1t pierces

through the Himdlaya, that it assumes a course of ahout south 30 west,

Tue fall of the Jumna, from Jumnotri to the Dun, is verv consider-
able.—1I regret I had not a good barometer, to ascenfain the height of
Jumnotri; 1 had with me an empty country made bargmeter tube, with
which I endeavoured to gain an approximate idea on flie subject.—Ilava
ing warmed and well dried the tube, I filled it gradually with mercury,
driving out such air bubbles as were visible, and inverted it in a decp
cup of quicksilver, taking care not to remove my finger from the ori-
fice, till the lower end of the tube was fairly below the surface of the
quicksilver ;—the tube was kept in an erect position by means of a
plumb line.

Toch

Tne length of the column was 20 40, which, corrected for tem-

pera‘lure, gives 10,483 feet for the height of Jumnotri above ihe sea,

taking 30 04 inches for the level of the sea.

THe above is ¢nly a rude experiment, but I had not the means of
making a better; the length of the column way be depended on to’( ".1'9‘-,
20th part of an inch, I think, but the probable impurity of the mercury

may cause an error of 2 or perhaps 300 feet.

Near noon, I took a short set of circu’a-merj&ﬁiﬁ&itimdes of the sun
for the latitude, as follows: .



Rivers, (FANGES AND JUMNA. 151

- | 7 19 30 58 39 g
' Horary angle....A.—M. { 5 19 0 0 55 ¢
1 58 0 0 52 2

0 31 0 0 47 5

P.—M. 2 51 0 0 55 2

6 28 0 0 42 6

Mean latitude ol%e hot springs of Jumnotri ... ve.... 30 58 52 1

Tue latitude of the small fall or rill, which, may more properly be
called the head of the Jumna, will be 30 59 06.

Havine finished my opg_e-l.'.\(z_xntiqgi by_two o’clock, T set out to returns
the heat of the sun had then began to melt the snow on the cliffs on
both sides, and many racks and Inmps of snow were falling down § this
obliged us to run with all speed down the snow bed, to get out of the
way of thesc; missiles :—several of the people had narrow escapes from
the falling fragments, but no one was struck.

Tue inhabitants of Cursdli say, that it is 17 years since they had so
u')seviene a wmter as lhe last.—At Jumnotri, the inclination of the granite
c)k is from 43 to 45—from the horizon.—The apex being to the S, W.

or towarde the plams.

. As the seaeo ot sufﬁ iently advanced to allow of my passing
to the Gan.ges th&no’\k Jr Cilsaum mountains, both of which are
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-at present impassable from the depth of snow on them,"’I retarned to
Catnaur, and going up the Shidlba glen, crossed the ridge, which divides
the two rivers at the Jackeni Ghd¢, and descended by Bauna, to
Barahatﬁ, from whence I proceeded up the Gunges to Reita/, and conti=
;nued my route beyond Gangotri, as before mentioned,

T shortly hope to be able to present .to the Sociely the result of my
trigonometrical operations to determine the heigly8 and positions of

all the peaks of the Ilimdlaya, visible from Scharanpur, and also an
account of the sources, of the Tanse and Jahnavi rivers, and of the

upper part of the course of the Setlgs. -

ADDENDA.
licight of the Sangta at Lokari Nuig, above the Sea.. .... 7’;5'9
Below Suchi. oo veeivuvivannnn.. 76u8
Suchi village ........ .. ....... .. .88059

Ridge of the mountain om which Suchs stands. ... 12,0uQ
Jumnautri. .., ..



III.

Latitudes of Places in Hindustan, and the Northern Moun-

tains ; with observations of ILongitude in the Mountains,
’

according {to Immersions and Emersions of Jupiter's

Satellites.

]

By Caprain J. A. HODGSON, 10rm Rzar. N. L

Places. } Latituide.
o l q -1-
Lufdient .... ... .... '30] -5 16
Sambde ... oo, 20|20, 2
Jind Lo, veeo. 28 16.50
Caithal .. ....... e 29118 51
Narnaund, (C).... ....l29/18 O
]
Hlansi ... cceveveea..|29] 332
Digs. ... ... e 29| 3 66
Jatasary (C)ovenne onn. .'.‘.’9 748
‘ha;zm.ma .......... .o |‘29 3165
}7777:7/277 293()' 3
Frwd, (C)..5. c,e.... 29'37’| o
L8
Danaur.........%.....[29 3129
Danddn ... ... .5gee f)!l'lliso
. Ty o
Scrs@.eieee oo .‘..i.‘.“.‘m 53,4
N §ng

Y rk;'l;d .
-I!n.‘l ..
Ditto. ..

Cuithal

ce s eerace s

Fluriana, (Drit.) .- ..

Ditto
Ditto
Bitto

‘Ditto
‘1);‘1:0

|Pitto

cstecsevesevsenr e

Sersa «.......
Do «oeeeeennceacens

Qg

.ICenter of the British cantonment.

Remarks.

Village on the road from Narba to Jind.
Camp, 3 furlongs N. W. of the fort.
Jind is the principal town and resi-
dence of the 574’k chief Bac'w Sivin
Camp, 3 fuorlong S. of thue town, which is
the principal town and residence of
the Sik’h chief By Srvae. It was
one of the marches of ‘Tarmur, on his
route from Sanane to Delhi.
On the road from Jénd to Hansi. This
Tatitude i~ by construction.

Flag staffl in the fort.

Center of the cantonment..

.I5. E. gate of the fort.

.Willage.

louse in the fort. Futiabad is mentione
ed in Taimur’s march.
At prescnt a village, inentioned in Tal-

MUR'S route.

Col. Apam’s camp at the jhil.

In the Battei country. Col. Apam’s
camp ata jFkilL ‘

The ancient fort, taken from the Baf-

teis By Col. Anim, but restored.

‘This is also one of Taimux’s archcs.
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(rede.
Pluces. Lt td

00311 4
\

Rd)l?!/l,(C)-----.-....

Batnir voaeeviosseees 3140

1
Ticsham ooeeooeesoaenni

Tigran@ «ovecooeseees. 265136

.
Blawdnf, (great).. ... .12846 12

Biri eésiseeevsccovecs 28‘40‘5

l
98 54 66

l

'
48 40 27

.Siltin veve sasessassens

Curdr. eoee eoee ons

‘Rhotac e vev cvennn. Cees. 285315
Mahim ..o voooeos® 2856|556
Mundahale oo ooee ooe |29 O] O
Carcare vove ooos o oee [28|54}20
BisSticn coee oveeeeoas 19511943
Nigana oo voovveeas 284556
Culloivie. e voveenoo. 28]50{19
Galawli oo oeuee ooene. [28]25]15

Tilhar «oveeeeevinnoen-| 13

Shahjehanprr ... ooevoo s L7
Bareilly, (iv.egular cavalry

cantoummsint) Vovee von 68

I~

Murddabed, (cantoument)j2

' Diito

|
tDitlo .. ..

Ditto voveveeinnnanan.

30[20'3‘0;1{9 seavre e v s

Province or District. Remarks.

Serse.

[The chief town aud residence of the
Battei chief Banypur Kuay, ta-
ken by Col. Aniw, hut restored.
This was one of Tayimun's marches
from Batnis.

West face of the fort, now in the posses=
sion of the Bicani w Raja— Batnir
is well knm}n in history, from the exe-
traordinary nyarch made by ‘Taymuon.ze
cross part of) the desert to attack it.
Itis ou the "east verze of the great
sandy dess.t, which extends to the
Tndus, ard is in longitude 71° 12
b, nearly. In Arrowsming's map,
Batnir is also called Batinda, which
is a large town ncarly 100 miles from
it.

‘Camp, 400 yards N. E. of the conical

i prak of sock.

-+ oo o Noverge of the villoge,

i one.

ceeesee. NaANDA's tomb— B'hawdani was stormed

and carried by the troops under Co-

lonel Bare. It is a large walled
villaze, 3 miles in circomference.

O RN N NI R

Dutniv ..o veneennn..

Jlurianae ...

which is a large

cesvcoy e

Dittv .oovvevveenenn. S. side of Biré, a very large walled vil-
lage.

Ditto ................i8. W. side of the village, which is a
large one.

Ditto coveieviveinan.. :Large vitlage, walled S. W, side.

Ditto ... Ceuter of the town,

Ditto «...............|Large mosque, west end of the town.

Ditto «vvvvesns-ovve.. The fort— Mund ahal is a village bee
tween Mahim and Hansi.

9. side of the village between Mahim
and Rhotec.

Ditto .... . [Small village near Biré,

Ditlo eevevvnen.....|Large village N. sidc.

Ditto ... N. end of the j’hil, under the village.

Doab .. Fort in Licut. Col. SkiNNew’s 7urr..r,,m;
the Ilindun river.

Mango topeat the S. E. end of the (ow,.,
which is large.

Camp, 1 mile east of the N, end of the
city, which is very lag;e, 2ud equal or
superior to Burcef'ly.

Ditto ..v.cvrvsessnss . |Cantonmeut of Col. Ganbnwrw’s cavalry,
2 miles N. of the old fort, at the
west ¢a ol Me city.

. aooﬁv..(m--"t., rear of the center of

I e cpnton,)ncnt.

"e stss s e

seoesas s

seesses s s

Rohilk hand . ....

cav e

Dil(o................l

(4
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\ "
Places. fj‘i“md& Province or District. Remarks.
n ‘ .
Chandaaesi ..o oveesess 28[27,37 -5 Rohilk’hand . ... ......]JAt Mr. Boinrro's Bungalow, from

Rimnagar ..o ovovees

/
\

Cés ipur, (the factory)

&D

Halloa
Baihera .

Nuging «oovoevs ceeee. QUUG
i

Dhampur ..o coeevn.. 2917
]

Sheohara ... «.oovee.. 26115

Brrhttt cove covoeensaa 27

Mehawlic. eoee ooo-n | 7%
Siidpur, (cantomnent) .. 27[33]
‘ 7|25

Pirnugar .... ........‘

Barrek... ....
Mohan . ... ..

\

Lucnow, (¢ity)  <ee «...;2651

Salar gunj .. .. .

Rm'r.{m ghat, (cant) .. 27

91155

Ceee snerensess 2015

1559
O ¥

3 (Diro
19
13

19
11

H0)
18 [Dilto ....eoovvenenn.
J6°1
28 5
.......1271(5

e 27 B
Lucavio, (coutonment) . - 26 54

9-3
26 7
505

501

.. 01265223

796 5

8 Di'tto...-.-..-.......

Ditto «ooovveevneonene

Ditto «.cooevivienn..

Ditto

Ditto ..

Ditlo e.oviveveennnns
Oude e vonvs on.

Dilto oo oo vieiiinean

Ditto eeevveeiinnnnn..
Ditto ovcvveeenennen.
Dito oue. ... Ceeenees
Ditto ...

N

Di'to ...

sbesPes s o v o

Dilto .

s oemosascscene

Ditto ...

e setscsc e

f-fuh’lmmedpm' seve ----“27'13|12 Ditto ....c.vcovvvuv...
Bisk@ .ov svenene 200272516 (Dilfa ..ooo.. ... .
Nowil gunj .0 oo .. 274740 'Ditto oovevv oo,
Bangermoiw .......,.... 53 5Ditto .o ..coioi Ll

3

™
Narnamow ......... ...'.Il.’q-:ﬁa
‘l

Khoda gunj.....o0veues

26'5‘2

21

27 11's

SMDoab ... .oov-...

»!

-V et ss g0 0 s

.1 furlong S, of 8§
.. |4 forlongs N. E. of the village, on the

..iThe Serdé in the town.

whence the N. E. gate of the town
of Chandansi is distant 1 mile 6
furlongs, and bears 44° S. W,

North wall of the ancient aud extensive
PAv'n 's fort—The conical mound,
(in height 70 feet), distant 411 yards
S. 20 E. The circnit of this old fort,
now in ruins, is exactly 4 miles, and it
had 3.4 brick bastions,

The government’s factory in the old fort,
which was extensive, and resembling
| that at Rdmnagar. At the N. W,
end of the town, and distant from this
1m. 7 f. is another fort, of whieh
Mr. Bernow observed the latitude,
One furlong west of the town,

14 furlongs cast of the village.

2 furlongs 8. . of the town, on the
Murddabdd road.

'5 furlongs S. K. of the town, on the
er«dr. head road.

. W. end of the town.

road to Sitdpur.

.{Camp, 1 mile east 20° S. of the village,

on the Sitdpur road.

Bungalow on the left bank of the nulla,
‘zd line from the rear.
S. W. end of the bridge, rond from Sitd-
pur to Lucnved.

A dergah at the N. end of the town.

I furlong N. W. of the 1own.

.|Center of the rear of the Sipdhis’ linesof

the right battalion.
.apt. MacLeop's house, mear the resie
dency.

.|N. gate of the genj, on the road from

Lucnow to Buiram ghdt'.

..[Uaptain Raren's Bmlgulun‘.

S. T corner of the town, on the road
from DBairam ghat to Sitapur.

...[Tank at the S. E, end of the town,

This is the
| road from Lucnow to Futigerh.
.The west emd of the town; distant 6 fora
| lomgs N. 40 L.

. The: ferry ., vight bank of the Ganges, and

200 yards above the old mound of a
fort.
The Scrdé in the villages, .

‘ [} 4
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Futiger'h, (cantonment) ., .

Furkhabéd o ccooo oooa.|?

Ghum';oo soas suss

Ahmed guny. .....
Bawalpur .... .cco....

Kidderpur ... «.......|2
Suhamuhur o.... ...... 27|47

Lohid . voveeennn.. ve.. 27/34
Tta .... . cere seue ‘
Nindauti .... .. e si27
Sukeit oo covvirerenns 127

AiBevene covienenen 27

Jelsar oo cove cvnan. 07

Saidabad ... ccooveeo. 27

Rai ..o voviivnnienns,

Barauli. . ........ ees 0|28
Shicarpur «coveoenenss i
‘bdu@ur 000 QPO P 0o sy

Muzqffernagar ... ..
Nasirpur .. «.coovneens

Jawrasi. ..o coovennennn
owh“”d...‘. S0 00000

Rémpur covvvvevennnn.

Sarun. ... covvececaces
RAmpur coeeeevee soee
Ghur Mukkieser gha't ..

Camuruddin nagar......

Ditto ccooneeneeanson
Ut‘(to essessccsetsss st

ceen @D

UDitto v.eeveiiinianin. T
.We-t side of the town, the large ol

DPoab «ooovvversironias

Ditto «...covveveunn..

Ditto ..ooovvvvin...

Ditto eoveevenaannn..
Ditto ....covv vevenne

Doab, district Seharanpur,
Duto.........

Ditto «o...ovoveveven.

DAY P

Ditto ........

Ditto ooeeecnenennnnn.

33 7 Doabd, district Me: rat ..

L

33 5Di“0 beesserssrnsante.

L3

Outside the Delhi gate, and 3 furlongs
N. W.of it.

Village, right bank of the Ganges, in
the Cadir.

Village: in the®Cadir of the Ganges.

€funy n the Qudir. ™

Village in the§Calir.

Ditte tto,

N. W. sidgf of the tewn, distant 1]
furlonas

‘The old gerhi.
"737;c, 2 fuilongs S. E. of the town.

. N. W.angie of fort.

he Yage gunj.

Tope, 4 farlong: west of HirA Sinu's
formidaie fort. :

.|At the ful gahy 3 furlongs N. W. of

the HHaTrv’s gate of the town,

Ditto «.ccovvoveinnnn. )

1 furlong N. W. of the fort.

Large village, 6 miles from Muttra.

Large village.

N. sidc of the place.

7illags on th~ voad from Meerat to Pu-
reifcdiut ghur.

.]Village on the road from Mecraf to

Baghput.

.. .[%mall watled town in Bégum Sumrao’s

Flgir.,
Fié;uin Sumroo’s house.

. .14 furlongs N. 10° west of the town, Bé-

gum's jugir.

2 furlongs N. L. of the village, Bégum’s
Jdgir.

2 turlongs N. E. end of the town.

.{Village on the road from Muzafferpur

to [lurdwar..

Ditto.

brick fort distant 4 furlongs N. 60 E.

.{Camp—The mosque in the town, 4 fur-

longs S. W. on the road from Seha-
ranpur to Delbi. '

At a dergdah, 1 furlongs S. E. of the
village, Bégum’s district.

1 furlong, 2. of the village, Bégum's
distlL, .

Cie ferry t,ﬂ"‘\.i..‘. right bank of the

" Ganges.

West side of the village in the Cadir of

the Gunges.
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Pluces. Latitude. Province & District. Remarks.
i S
. |

.ﬁzisinhpur tescescesses |20 Q'.'lﬁ Doub, district Mecrat .. Village on the high bank of the Ganges.

Bardmohdana . ......... 29, 720 |Ditto ................[Small old town N. W. side.

Dawral® o.oo veveee. |29, 730 Dillo «.vvveveansonn..|Village on the road from Mecrat to Se-
huranpur—1 furlong S. of it. Windy,
bad observation.

Mecerat, (cantonment) r 29 l‘ 7 Ditlo ccoeuunriinoanes Hc;rsc artillery lines—Dr. Pririies’
louse.

Hostindpur o.oeunene ..'_.'. 20, 956 |Dilld sesessmseos. e |Scite of part of the ancient city, men-

’ tioned in history, as having been once
\ the capital of Hindustan. It stood
1 ou the right high bauk of the Gunges,

* } and has probably been swept away by
the river.

Dhirénagar, (ferry).... .{2916(48 ‘1!Ditto o...... ........[At the forry, right bank of the Ganges,
opposite  Dhdrdnugar.—The mosque
there bears 76° 40° N. E.

Kateuliy (town). ... .... 2017 3 (Ditto vevviuianonnn. Tiie north gate of the town, distant 3
furlongs N. E.

Jansét, (town)..........|294957 |Ditto ...... essresenss.|N. E. gate of the town.—This was once

: the seat of the famous Suiyads of
Bira.
Dérhiwaln, (village) ....[29:25129 |Ditto ......... cennnn Village in the Cudir of the Gunges.
Suchatél..... couooo...|2928|54 1| Ditto, Scharanpur . ..... . |Fast gate of thelarge intrenched camp
: of Za'mta KnaN, on the right hig
old baonk of the Ganges. : :

Bihdri, (village) ........|{2923/49 |Ditlo ..e...o.ovus.. .. |Village between Junsét and Museffor-
nugar.

Nagal, (village) ......... 29‘49 25 |Ditto .........c.......|Village between Decodand’h and Scha-
ranpur,

Sk’ hpura, (small oldtown)|29,5%46 |Ditto .. ..............|Ditto dittg.

Seharanpur, (cantonment){29,590 ¢ [Dutto ................ The left Sergeant’s bungalow of the
infantry lines, distant 1} furlengs 66
N. E. )

Meangtur, (town) ......,. 29‘47 a3 |Ditto .................|{The old brick fort, distant 5 furlongs S.
70 W.

Toghalpur, (village) .....[2936 13 |Ditto ......1vvve.ss...|East side of the village, on the high old

‘ ' ] right bank of the Gunges.

Fivozpur. . ovvevvven 202921 |Ditto ..o, vs.vvr.vee. . [Small fort and village above Suchatdl.
At this place, it is supposed, Taimur
crossed the Ganges.

‘Wadshapur, (village) ....|1294022 |Ditto .........eo.o...|Village aud small fort in the Cudir of
the Ganges.

Labpnr o.o.. aevveee...[294353°3 Ditto ......ovuu.e....|Villagein the Cadir.

L(lk.ﬂ.r-....'.......u 94525 D?“ﬂ Crserebenasenneas Ditw (utt().

Jwadlapur, (town) .. ....[295452 [Ditto ........ce0nv.... |1 furlongs east of the town.

Bhopur ecoovvevinene. 29‘464 52 Duto..... ceeereenee..{Village and fost, right buuk of the
Gunges.

Goverd’hanpur oo vvuese .{29,-11 49 IDitio v.eee viaian. - Large village aud small fort in the Co-

g " dir of the Ganges.
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L I . | "
; lsol o |
Raiwala, (village)s...... 30| 044 |Din valley, within theBrink of the rapid, right bank of the
first vange of hills. The  Ganges.
Dun,since the conquest,
is attached to Seharan-,
pur. '
Lak'ha ghdt’'y (ferry)...130] 342 |Din.......cououenns .|Right bank of the Ganges. This is the
| ’ highest feryy’ on the rivern
Déhra....... teeeeanns 3()' 1 9ll 1 |Ditto «ovveeecaeenenn. Gate of the h:l\?ple.
Kelicpur covuvennnn. ... 30, 532 |Doab—Seharanpur ....Small village of the road from Svharan-
) l l pur to Déi~u.
Keriooivveiivnnnensl80 3 9 |Ditto «.ooveneennnns.. Large villagg between Seharanpur and
! | t Dékra. A well at F. end of the viliage.
Jeberhera oo oo 00022948 7 Ditlo ............. ... 2 furlongs N. of the town wall. Bad
' ' | observation.
Rajapur s oeee avevesn. 30’ O' A |Ditto o......coern... Village between Deulutpur and Bhit.
Fai::abad. et esstoesrene 30[20 16 '3'Di‘t0 “ese o0 ypwva e 'Mosque at th(‘. vi!!ngc on the ]l‘ﬂ hank Of
the Jumna, G furlougs 8. of the ruins of
the Emperor Span Jeman’s hunting
palace or Padsha-mahal, at the foot
of the south rauge of hilis, where
the Jumna issucs from them, as the
* Ganges opposite does at ITurdwur.
Buhia ghit voooo0 e300 6 9 (Ditlo ....oeoeenre. ... The forry, left bank of the Jumna.
~RaPUr oo oveoveereess- (801344 |Dillo «svvoveeresss .. Large village on theold canal from the
Padsha-mahal, to Laung opposite
Delhi—3 furlongs N. of the village.
. Bad obervation.
Padsha-bagh .o eoe 0440/3020 8 |Ditfo ....oesvesaeess. Halting place, and well at the S. W.
. « mouth of the Timli pass through the
I hills into the Duin.
Timlieoesse eoveeess++|302238 |Diin valley ... .. .... Large village in the Sl forest, 1% fur-
\ longs N. of it
Hoorouwld «evavse +..13025295!Dillo o, . evssesres. .. Large village in the forest, N. side of
' the valley, on the slope of the B'Aige
draj mountain.
Bhadrdj,(camp by the dell,|
higher on theslope of) [302552 |Difto ... .. v Forest.
Samspur o« cooeenrenve..[3028 1 7\Ditlo ....oun.n.. .. ...|Village on the Asun river.
Rijghit .. ............1802427 |Ditto ................|Fersy on the left bank of the Jumna.

Lirda
Camp seeenr cvnvinnens

Chi(.‘h()‘auli. sevseses s

Seidpura .ovovveenensss
Cuid'a ghdt vvvevees.

30’27' 5
3031 35

30,14 50

Indifferent observation.

Village in the Kirde Din or.valley.
Onthe Macaranda or Mdrcan'd a river,
at the foot of the Nahan mountain.
Town in the Sik’k country, on the road

from Bur hia to Nahan, belonging to

SO oo ceiaveean
Ditto ...

Di’to S0 s s se oot

30!50' 7 ]
2%4434 ‘

Joo’s S1ay KuLsia.
Large vi"again the Cadir of the Jumna.
Fegr, s left bank of*the Jumna, ncar the
village of Béghs

Doub~Scharanpur \ ...

Dit(o [ A ELE NN NEREN] e
f

. tWy
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Buser@ «o.ooooovens..|2929/51 |Doah~—Scharanpur

Kairen@eooeoeossornss. 202321 |Doab—Mecrat ... .....[At 2 building, in a tope of celebrated

mange trees, the fruit of which is
estcemed to be the hest in Hindus-
tun, and was appropriated to the use
of the emperor. Kuirana is an old
% town.
Chaprauliy ...........%.[291256 |Ditlo ......... vveo ..o [Large village S. W. side of it.
Khas-gunj, (cav. cant.)s (274936 |Doab—Coel.......... Col. Ganpnsr’s housc, 2 miles from
‘ ! Khas-gunj.
Sicrole . ueiiiiens 0252417 |Benares.......... «+..|Mr. Birp’s (the judge’s) house near the
~ & ! bridge, at the station of Sicrole.

Digga ..oovniviannnnse 5}33“28 Behar—Puatna ........ ColeAnnuun's house at Digga, near

inapur.

Gopipur .ovv voevus..+.[232831 |Beneal, on the B hdgira-'4 furlongs S. of the village, which is on

thi branch of the Ganges.  the right bank of the river.

The following observations, on the riv
ver to Dinapur, in Tirhut, and
Chemparan, are (rom the means of
meridian altitudes of the sun and
stars, taken at the same time with re-
flecting circles, by myself and Captain
Barron, who was appointed my asa
sistant in the survey.

Aghadip, (H).........[233712°31]. Ditlo............ Left bank of the river, a mathat S. end

| | 265 of the village, bearing E. 250 yards,
2337 76
Bicki Hat' ............[233628 [II. Ditto............Large village on the river, right bank.
' 38 |B. v
23 36,33
Sati oo..... Coreeeeeeas (23551368, Ditto .....euu....|A village on the left bank, bearing W,
20 N. distant 4 furlongs.
Rongamati «..... ... .24 119 Ditto ....... « +++.|Village on the right bank.
Berhampur oo oo oo . .. (24 5139 Ditho oo voeeenenns S. W. corner of the great square of
| the cantonment.  These observations
t are not good, the weather being
P cloudy.
Gadhai ... oooevvnee  [212014UH. Ditto ............|Right bank— Village, where the small
' 16 -5{B. Nulla joius the river.

Place where the naviga- | 4 furlongs N. of the sandy point, round
tion of the I3'hagirathi{ |24 3828 -2H, Ditto which, hoats now turu from the B'/ig
opened from the main ri- I 257 gérathi into the great Guanges.
ver, in November 1814, ,

Sivapure. s eeisnses. 124 5051 |Beng.on the river Fanges.|Remains of a village on the left bank of

| 148- the river, near the ruins of Gaur. The
-'—.———j Cadnm Resil there 68 N. E. dise
o 2150297

taut about 3% miles.
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Madhupur .«ooevone. .. (25 755 Bengcl, ontheriver Gan- Village on the right bank. Rdj-mahal
| ges. poiut E. 56 S. Windy, bad observation.
Right bank_ .of the river, 2512 51 Ditto Theln?ot'e of the bcar...n.g of the‘ cascade is
near Motjjerna cascade mislaid, but must he nearly west.
' Barometer 29, 94—Ther. 74.
Gangdpersdd .o o oo |201531 2H. Ditto ..... vee o0 o-|Under the village, and high right hank
'I?J 3 B. of the river,* The Ligh hill over T'eria
| gali bearing west 0° 407 north.
BSicri gaki, (B.) .... ++0+[261456'5 Ditto ...e........] a17aD Aumei’s tomb on the top of the
15} 13 hill, right bauk.
1 '
1458 9 ! =
Near Colgong ceoe 40004261633 [H. Ditlo ............|Rightbank. The indigo planter’s white
L‘ 38. |B. houce, distant 200 yards K. Large
.—L..... house on the hill 217°. Tree on the
’ lower rock 252" (5.52 L&)
Bhagalpur or Boglhpur (351518 5H. Ditto «oo.ccvuun.. The temple of MAnA ¥ va on the right
1 9-1|B. bank of the arms of the Gunges,
(DU N N— which flows under Boglhpur, and
(Mean). . ecreana 138 nearly in the center of the town.
Deriapur..... <o «oees./2629(52 ‘6|0, Bchar,on the Ganges|Town, right bank of the Ganges. The
opu 23| 15 ? Byar creck,which leaves theGur'd aca
U river at Karnaul, in Tirhut, joins the
qal57 .5 _Ganges, across the river, due east.
Moar..ccesee evevnne. 25,25‘41 ’ Ditto ...ove......|Village,right bank. Indifferent observa-
tion,
Fctwa. essee PRGOOGLEILLL 25 30'34 ‘8 H- DZ.“O sesses s-ve e h‘DWll on t!le l’ig})t bank. Tht‘ mouth Of
24 '5/B. the Pompon river 34 furlongs W. 10
S . - N. The mat k 150 yards E. 20 S,
Dinapx;r, (cantonment).. . |25|38/12 Ditto ............ Flag stafi 1% furlongs, bears S. 40 E.
i Bar. 30, 03.-—~Ther. 68.
Seerpur, (ferry) vo ... .. (2540 8 Ditto ............ The ferry, where Major General Mag-
LFY’s division crossed. [Klag staff at
Dinapur 116°. Scerpur 187°. Here
we leave the Genges, and proceed
with the army to the Népal frontier.
Camp, above the left bank,:2540/15°7 H.  Ditto .. .. |Head quarters, 29th November. ',
9 B.
e 5 farlongs N. W. of
Mirzapur, (camp near) ..[25/48) 6 ‘6{Bchar.. ......... vv...|5 furlongs N. W, of the village, on the
) Mai Nullu, a creek, from th,e Garn'-
daca. .
Amnaul. ..o oove ooes -.|2559128 9iDitto ..o .. ... [large village.—Carap —T'he village dis-
381 tant 1" 3 furlongs, and . 30 east.
, 336 I
Camp, left bank. of the ol D 11 fuclongs above fulipur ferry. Breadih
NaR'd@C oave oaeee } 26| 3|18 2Ditto Tivhut \ « {1 of the Gaid ac here, 530 yards.
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Latitude.

0!ll'l

Province & District.

Remarks.

Camp ncar Goora ...... Wlﬁ‘ 8|47 -4| Behar—Tirhut (Camp, 5 furlongs N. E. of the village on
121 the Byar creck.
118
Chynpur «..o.vveuiees-|2616010 1L Dillo «.o.eevo...[Camp, 9 furlongs N. 14 west of the
| 5°1.B. village.
L] o= [——
Bridge of boats over the)*{26 24121 "9 H. Ditto ............|Camp, near the village of Cilhara,
Burha Gan'd ac river}. 26 |B. distant 7 furlongs N. 8:3° E. on the left
—— | — bauk of the little or old Gan'dac,
. which is called higher up the Sikrane
' . river. At the bridge, the river was 93
' yards wide, and 6 to 9 feet deep.
Camp near Myjauli .. ..12630113 H. Ditlo ............|Camp, on thelcft bank of the Bukia river,
22 B. near the village. Not good observa-
———— tions, on account of the camp smoke.
Duacca oo ov.onoo......|264051 M. Dilte ......,.....|JGamp,® furlongs N. 15 cast of the vil-
| [#3 1B, lage. These 2 sights ditfer 25" which
{ is more than uswal; but in a large
camp, observations are liable to be hurt
by the smoke, and the trampling of
men and cattle.
GCdsih oo vaveve oo 20264937 7TH. Ditto ............[Camp, left bank of the Bukia, opposite
26 2B, side to Gorus(n. Tolerable obser-
— | . vation, but much smcke.
Camp near Jifpur . ....'2648 8 7TH. DBehar—Chemparan Camp between the Jumni river, and
1358, (In the Zerds) Tir-nulla. Village of Jélpur, distant
-— L.‘.,._._ 6 furlongs, W. 56 N.
2olis i -l
Lowten, (camp) .. ... 27 1| 6 4. Ditto «.....veea..|Che Buliwie-nnllu i on the right flank
47|B. of the camp, and the fort Darch-
e ger'hiis distant 2™ 17 E. 8" S. This
271 1] 55 latitude is the mean of vorious obser-
' vations of the suw and stars.

Alown, (camp) ... «... 271 2' 5 |H. Ditlo veveuv......|Campon theleft bank ot che Berheriver.
. 16 -3 B. Ruins of the smali fort of Adlowr
™ — | —]— - (across the DBerhe) 3 furlongs, and

27| 2106 cast 50 S. At this camp, Captam
- e . Siney, and the artibery men hilled
et at Persa, were buticd.

Amerpatiy, (camp) . ... 205901 5 Duto ... ... eeo.|samp, on theleft bank of the G'aud river,

4106 uear the hamlet of dmerpats.
v1°5]
Motz (camp)®.oe oas 27| 540 Ditte ..o Left bank of the Guad viver., The
33 smait village of Mokan 310°
27 5365
Belbay, (camp) o.oo.0 [2615937 UL Ditio .ooovven ... ‘The small village of Belhai, distant 5 fur-
- - 29 |B. longe, bearing £17°
™ t
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19-8/l1. Behar—Chemparan At the large tank orpokra, on the right
86|B. (Inthe Terai) of the line. This was the Ncipdl
boundary.

Baura, (camp) veuv 0.0, [27] 2
2

27| o142
Buitioh «ovoveereneesss|@6:47/56 8|1, Ditto oo suass...|Tent near the south gate of the town,
[}

17 518, distant 340 yards N. 65 E. the Rdjd’s
— == house 66° 420", The town wall 348
26{47,52 *1 to 78°. Mtan of crossed observations

of the Sun’s Rigel and Sirius.

Berherwa, (camp) .04, . [27] 328 2 Ditto v veveennen, JCa.mp of the division near the small vil-
' 84 lage of Berherwa in the Terdi.

27) 3158
Banjari pokra, (camp) (27| 2292(H. & B...............[Camp of the division, the left flank on
l the large tank, and the right on a deep
| small nulla ; a strang position.
Korberua...ooeeees.d[26 54l 5°5 Ditto . ..........|Tank near the village, 10 miles from

Banjari pokra, on the Siguuli road.

Sinkdsani. ... eovess...|265051 Ditto .............|Tent at the Berga tree, on the south
‘ ' side of the village.

Sigasli coooviienns ....[26/45 318 Ditto ............[2 furlongs east of the village.

Bettiah . ....0ovv.....|36/4814°2 Ditto .. ... ceenaes Tent at the east gate of the town, The

Rdjd’s house bearing 284°. Mean of
_ several sets of ohservations.
Adhapur polra .......,.|26 5616 [H. Ditto............{The great tank, where 2 companies had

3 |[B. been cantoned,
. leclss| -5
Cachirs@ o..veevunens. |26i5244°7H. Ditto ............|Fastside of the village, which is on the
531 3-9.B. Bukia river,
26(52.54 3
Jounkunwa «ovo. ... .. [261822°2H, Ditte .........,..|[Large village, 10™ 2' from Cachirwx,
18 7IB. and 2™ 5. from Berherwa, where
~—= the Glorcha post under PARASURA M
20 *4 Tnxea was surprised.
Joapur oo evivinna. J2H7 :: g H. Ditto .......w.... Mango lope, west of the village
Y (B.
19:3l
Mali@ri oeueersounes. J20[3910 4. Ditto ...........[Tent at the great Pikher tree, at the
13713, edge of the mun or deep j'hil, west
-] side of the village.
SENUIIC «oerrnrnsrennn. 96 41'33 3‘}; Diito «.v.v.....,.|West side of the village, in the Zope.
Ticaulia@ ........v.os...|26/56 Z'g 5’{; Ditte .....us.....|Mango {ope, east ond of the village.
i . o .
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Places. Latitude. ‘ Province & District.
[ ! » ' "
Ramnagar. cecceevassees 21'10 0-6|H. Behar—Chcmparan
9|57 |B. (In the Teriit)
9|58 ‘8
Boggah.....un.-u-.. 27 blo Ditto -0-'.-;0';--...!-
.‘
' 4
Sewméser, (mountain), .[9722127 |Ditlo sovereninaeinent
Tirkelw@ = . oeseeese..-270 0| 6 |Ditto .cocvoovvn.....
Gobindguny. .. cueeesr. (2628158 |Ditlo .oviveiiceiannn.
Pippera .ceoveeeve...o|26|33) 1 |Betliah «coournnnnnn..
Calydnpur . .. «oceunees.|26(25158 5| Ditlo . .ooovnnnnnnnnn.
Ancient Hindu tumnlus} 2610|128 {Ditto eeo.v.ovveun...
or mound near Kisseria
Karnawl coveveeeeen...26/16{83 |Tirhut..ccoeee.e.n.
Motipur «.covvveenen... 26|15/34 [Ditfo v.cocvivicvonennn
Bistuubia «....ouoe-...|26{10130 |Ditio .....
Scr.‘;l,ao- t000esacte e 25 4 Di‘[o esceevonsssnn s
6’erryal‘.""""'.".’ 254620 Di‘lo [FEEEREENREEYE NN
(On the Ganges from Di-
napur to Cawnpore.)
Mouth of the Gogra or &l
-.ja‘cwahl'i‘e' } 254719 5D1ttﬂ eevseosssssrsese
Noka and Udown Chepra254042 |Dilto «oovvvneneenn
[ ]
Ekaun® «oeoeeeseocesas.|253937 |Ditto ....ccccv......
Anjaurpur ... oo orinl25001(38 Ditto ..ol

Mango tope, 5 furlongs N. W. of the
town of Ramnugar, which is a consi~
derable place, and inhabited by the
exiled hill Rdjd of Tancu, and his
followers.

Great tree at S. “W. side of the town,
which is on the left bank of the Gan -
d’ucriver. lndifferent obscrvaticn.
Small fort on the summit of the moun-
tain; which is 2270 feet above the Te-
rdé, which it divides from the Chitaun
valley, through which the Rapti river
flows to the Gard'uc. 1f a fort were
built by us here, it would at all times
ensure a passage from the Terdé into
the above valley.

.|Village, tent by the side of the Herher

river.

Large mart and ferry, on theleft bank of
the Gan'd'ac river. At this period,
Captain Barton having left me to
join his regiment, the following ob.
servations were taken by me alone.
Mr. Giece’s indigo factory.

.IN. E. end of the village.

.|3 furlongs from the mound, and S. 39,
west of it.

. .15 furlongs cast of the town, which is on

the Gan'd ac.
Mr. Woop’s indigo factory.

..|Large tree near the village.
. |Indigo factory on the Byar creek.
..|Village, first stage from Hgjipur to.

wards Muzafferpur.

Confluence of the great river Gogra
with the Gunges at Semuria. 'The
great Berghef trec bears 312°, distant
1™ 1%, Course of the Gogre up 298°,
of the Ganges 216°.

. .|Great tree at Noka and Udorn Chepra 3

2 villages on the left bank. The Ganges
up 219°, down 85 fur 6 furlongs, then
100°. Channel deep.—Bank high.—
.|Right bank near [kauna, river up 329°
for 1 mile, down 140"

.|Village of Anjarrpur 296° 3 furlongs on
branch of the Gunges. Course up 2107,
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LATITUBES OF

£ ")

Pluces.

o

Latilude.

Province & District.

Remarks.

Buzar, (ilag stafl in the
fort)...ooevnen

Ghazipur «oooeu on.

%

.e

. .

Left bank of the Ganges .

~emeria ..

-----------

Left high bank .........

Right bank below Benares

Benares......

Chunar.....cccoaevee.

Chepr vove vovnenenns

Mirzapuf ooovonsennns

l‘Zb

2

25

25

25
25

25

Bijraul o.oevveiecasa25

-~

.......

.......

Subadar ka pirea.....

Lalhanna. . ..

s sessane

Manicpur'e........
Dalmew. . .....

25

26

.|26

25

25

25

36

34
3350

30 40

943

16, 5

20

31

34

46

Ditto

Ditto

Ditto ...

Tirkitl ooveneen.. R

S esoecsns e

..

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

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

........

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

Right bauk of Ganges.

250 yards bdlow the Chihclsitin pa-
lace.

..|S. east end of Ghazipur cantonment

41% The Chihelsitin 48°, distant
about 6 wilg¥:
Indigo works ort the right bank. River
up 212° to 2356° and 240°.
Sahilipur, N. right bank opposite  230°
7 furlongs, Nidra 274°, Phulwaria
209°, ¢

. . ISands—Surat village 283°. 3 m. river's

course up 282°, down 100°.

Sand on the right bank, opposite the
city. Center of the dome of the
great mosque 13°. 14 Sivale temple
230°. 19 — River front bastion of
Ramnagur 161°. 38.

At the ferry N. of the fort. The flag

‘Left bank.

stail' 18°. 5. W. corner bastion 83.
Higi iight baak of the river, under the
village of Chepur. 'The large village
of Betauwli distant 2™, 1. f. and bears
116 lower down the river. Many
troublesone sands in the river here.
Dr. Turxsurr’s house and factory, on
the high right bank of the river.
Under the Sévdla and village, right
bank of tne river. At this-place is a
ledge of konker rocks, and a very
strong current, dangerous to boats,

.'High right bank,-at the smal} village of

Chandni. Highest building in the
fort of dlluhabad 331°. 10. .
Left bank. Serdf village 9°. 6 furlongs.
Bungalow on high point at Ongenic,
right bank 283", river up 285°. down

130°.

Sinkori 122°—Stone gial
wt Jehanabad 259, Busiri 210. River
up 455°

Palhanna, large village with a Sjvila
mefk, fight bank.

Left bank, below the high old fort.

.:Sand on the right bank, upper stone ghdat

in the town across 351°, center ghat
9°, lower 81°. Transit of Mercury.
The preceding limb of the planet go-
ing off,touched ¥t sun’s exterior limb,
at mean time 22" 15" 44°, 40", 5.

1

11" November, 1815.
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Latitude.
o ll [
|

Bilaurs «oveoveenneeess|25158 8 |D0aD secesssesses-eo.|Right bank. Ghde at N. E. corner of a

arge Zope, 5 furlongs below the town
of Bilavra. ’
Luzar «eovueees reeeees 26| 8 8 |Ganges—Oude ........|The ghat at Buzar, a large village,
' _ left bank. Surajpur, lowest white
building in the town, 294", about 4}

Places. Province & District. Remarks.

miles,
Cazenpore, (cantonment) 1’6 23 Doab ......eoe0ve....tVajor Macruerson'’s bungalow, fore
) merly the brigade office, near the
artillery depot.
( Here, leave the Ganges,

and proceed up the Do-
ab to Seharanpur.) .

Chaubipur ... +.......[26(36159 (Dogb .... .... ceeves.[S. side of the village.

Pourws soveeeveene e 261826 Ditto ooveeeeeenrnnnn 2 furlongs N. W. of the village,
Meeran-ci-Serdi. ... aee (270 1158 [Ditho voeveernnvacnces Small tope, 1} furlongs N. W. of the
Jelulabad . cecvcvven. .. -'27 69 |Ditto ...oovvenennn... lndﬁ::l f;xts, 1 furlong W. 20 N. of the
Khoda gumj «.oooeet. ere 271123 |Diftd vovernraconincnen l{-‘i“:ll:'t;m&gs N. W. of the Serii, on the

Futsger'h road.

treerssosssmess. Large red bungalow (24 range from the
river); formerly Mr. Busn's shop.
Arjunpur ceoo coiee oo 2TIN T |Ditto ...oouiennen. ... |last side of the village.

Futizer'h, (cantonment) .127 21!47 Ditto

A
Khazgunj oeovineeee s 274892 1Ditlo veuune e et nees lidgak, 1} furlongs from the west gute
of the town.
Jerr@rt cove vaeesssoes 27T O |Dito ooveernoscorennns 11 furlengs west of the village,

Coel, (civil stavion) oo+« -127:5355 |Ditlo..veeeveeesrs oo..|Near the tombs of the officers killed at
: l Aligerh, and one mile N. of the
Delhi gate of Coel city. Aligerh
fort distant 2=. 3"".
. ; S00mMG oo ven vuoos.|28 3|16 |PDogb—~Coel..........|[ndigo vats, 3 furlongs frem the village
PN ' on Aliger’h side.
K.qnja Ciee senisisas .28

1542 Ditto ....oevvvue.....|l furlong N. of N. E. end of Koorja,
o ‘ which is a large old S«iyad town.
Gullouti «.oovs vevesnn.|2835(37 D.:;:I:i;g]ehuranpur S.z N. gate of the village.
Hauper oovovennennna. |2845028 IDitto . ......eueeees Captain Hunzer’s house, at N. gate of
| the town, ’

Rohanna ..............[29.3540 |Ditto—N. division .....|Pond, N. E. end of the village.

Deobhund «ovovvenens. 294207 [Ditto ....vvvuieees...|Old mosque and pond, 4 furlongs N.

30° west of the N. side of the town,

on Seharanpur road.

Civil station, near Seharai-|29,57} 9+5/Ditto o....c0vvvus. . .|House of Mr. GuinnaLy, the magistrate,
PUF . eiaiine Lt ‘ , by 61 observations of the sun and

stars.

g

)

Tt '
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LATITUDES OF

Places.

Latitude.

‘DI

Province & District.

Romarks.

( The following are within
the mountains, conquer-
ed from the Gorc has,)

Ambirk .. ....

Calsi......

seseye e

Runtum ....ocovcuno. |l

Bairat

Nalan, (the capital of} )

Sirmor) .. ......
Jaitac, (fort) vvee ...
(The following are Lati-

tudes of places in the

mountusns of Sirmor,Ju-
bal, Keounthul, Comar-
sén, Biseher and Cu-
maur, between the rivers

T'onse and Setlej.)
Smgra‘il.'..'."-....

(The following are on the

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

30

- Harigur road to Jubal.)
Unders covoveeinua ouen

30

41

—

42

Bowat «coovernnnnnns s ]30:45

Culag eovevuenienvinn..

Cherauli .ovooveeev uv..
Ballou.....c.coven....

Lingjhar . ...........
Choag voovovvnnnnn...

. -

Dinga Cinga ... .........
Burjeci-Téba ... ......

Cevec e

30

30
30
t

.{30
130

30

.130

47

49
51

53
49

16

30;42

12|

37

57 |Din valley ............
24 \Jaun.ar .....oo.ve.in.
59 ‘Dilta................
317 Ditto «.coeeeeeenannnn.
21 I:.'iirmor..............
| 3
3 iD“lU.--o..-.......o.
36 D”’o (AN N REN NN ENNEEN]

D’dto ee cotpeetPePet e

Ditto .. ..

rPrevevec v

e «seare

Ditto ........

e 0

cor oo,

Ditto
Sermoy ... ..., veaee

Ditto...vovvuene.

oruw e

Ditéo .......

Bank of the Jumna, east side of the vil-
lage.

Smalgl toyaWithin the mountains, and
betwedn the: Tonse and Jumnarivers.
Small deserted fort on the mountaio,
above Cualsi.

Fort, on the high peak of the mouatain,

. |Captain Wirson’s house.

100 yards N. W. of the fort.

Walnunt trees— Shingra is the chief
village of the district, on N. face of
the mountain, which bounds the Giré
gangd w the N.

Large village, side of mountain, Charr
peak 7° 10.

Large village, at the foot of one of the S.
E. spurs of the Chaur mountain.
Village and small fort, foot of a S.
eastern spur of the Chaur.

Village, between spurs of the Chaur.
Small village, N. eastern spurs of the
Chaur.

N. N. E. spur of the Chaur.

Village on 5. W. spur of the Chaulryon
the Mushiur rivalet, which joins the
Giri gangd.

Small village on the Giré gangd, at N.
foot of the Séu-céi-Dhar mountain.
Village on the ridge of tne Sén-ci- Dhap -
range. Bad observation.

Halting place, near stockade on the
Burj mountain, which is a continuati-
on of the Jaitucrange road, Nahan

to Sadattu., =
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Places.

Latit

urde.

| | Province & District:

Remarks.

Tilri-ci-Daber . ........
Miag-cé-gaon...c euo ....

Subattss. . oo ovveeeernnns
Haripur .. ....covvenen,!
Seric. . cviiiiieiennaig-(8
Bunni Chokey ..........
Theog «.covvveennnnnsns

l‘laliana e esesestonans

Kundroat ....cooveunn..

.o

CG‘:W IEE X BN T TRY P

.Niﬂ tssovso0stsvea s

Rdmpur..

Dhar.....

\

Mmmo.oll-ooouooon

veavnae

30 54

3111

3114

K} |

3121

31,26

3128
31 28

30,49{21

34

25

32

29

46

227

53
40

.....

svseo

Ditto «........

Comarsén «......

Ditto ...........

'Bug’m‘.... sse0 caene

Ditto .oeeeceeeniioanas

eson e

setaacee

LBischer .. oi coreennens

.o

Htltmg place, at N. W. foot of the
\Burjeci-Téba.

Ditto ................|Village between the mountaing.

Keounthul ............|British cantonment of the 1st Nuserie
’ battalion of Gorc’has.

Ditto eeeeeveeenennn. Village on the Gambhir river, road

Sabattu to Cot ghur.
Deserted village, on slope of the moun=

tain. -
Halting, plgce, near Phaghun, on ridge
of the mduntain— Chaur peak 146° 20
On ridge of the mountain, the small
fort “distant 300y. 297 f. = Chaur:
high peak 159° 05. Nagn/ fort 118°
‘The Giri ganga about 5000 feet hc;-'
low,

'between mountains — Chaur

Village .
hx}: peak 168° 50.- Nagwi 1567 31. -~

v {V illage in deep dell, west of the fort on

"Wartoo manntam Wartoo fort 82° 9.

.|British cantonment of the 2d Nuserie

battation of Gorc’has, on slope of the
mountaip, about 5000 feet above ﬂm
left bank of the Setlej. »y . ..

Village on the lett shore of the ﬂver
Sctlej, whichis confined in a narrow
bed by steep mountains of rock of
great height. °

Rampur is the capital of Biseher, a.nd
the winter residence of the Rdj
It has much fallen to decay, md ;t
present has only about 150 mean
houses, and some better, belonging to
the Rdjé. It stands on the left bank
of the Setlej, which is 210 feet wide,
in June very rapid; it is crossed by
a rope stretched across to the op-
posite or Culau side. The river is
confined by oxceedingly steep' and"
lofty mountnins of rock. The heat
at Rampur, is excessive,

...|Village, left bank of Setlej, and about

4000 feat above it.

Village pn rivélet, and in glen of some
pame, repchiing from the Setlej to the
mow’ peaks.
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LATITUDES OF

."’ \

Places.

Latitude.

Province & District.

-Remarks.

-

Serdén ooeniiononen.

T’l'a';da s0ep 008 0000

Eungoot ...ouennnnnn.

N“M'.....l. (X ) ‘l‘.-.l‘

Bm‘ 000p 00009, 00900000

Pau over _the
R'n“ ..l.. ..l‘.?}

M’*J.bn leitllb-! sons
ROOFOU ++ vevrrenennns
Hurneoul .. ..cooiovies.

WCT‘”, (fort) sere mose

31

32

31

3315

I |

31

31

31
311
31
3i

3246

2925

1519
135

65729
Mdéd

51

Biseher ..o vvee ovse.

Canaur

Ditto ......

Ditlo .o covevvnane..

Ditto ovvuuee....

..........

Bgscher ceee
Ditto .....

-----

Ditte

seevresesvene s

Comarsén .

s e o vevo

¥

Walout tree, near the Rd;jd’s house.
‘Seragn is about 4500 feet above the
iSetlej, and is the summer residence.
of the Rjd ; —a pleasant situation on
the mountam side ;—it is only a vile
Jage.. The,Rasd’s house is high, and
builtin the Chinese form, as usual in
these mogﬁ}--ls

D‘t’o YN O AL P

ceerans IVillage, high above the Setlej. Canour

is that remote aud rugged province
l of Bisehep, which is within the
 Himdluyugand on the Sctles niver
qut bank of Seflcs, and high aanv. H :
! the river ig conined by mural pre:i-
pices. ,
Dor 1 Do.
Village, in bigh glen ef the Scliang
river, which falls from the N. side of
the snowy peaks to the detlej. - ‘Lhig,
villagp, and.the others of Cananr, mie
in snew the greater part of the year,
- Here 1 turned to S. K. and bhegan the,
great ascent of the N. face of the S.
nd;,c of the flimalaya.

24ith June, 1816. In the snow, and be<
ween the difls of the fima'laya, at
the nmmcd‘m foot of the Panwré
!pass Mer the snowy rauge from Ca-
naur joto Svarra, aud on N. side of
the pass. This place is confiaed by
eliffs,whichirise perpendicu.arly abovs
it, to ‘the héight of 8736 feet. Water
boiled at 190° of Fabrenheit. I cross-
gd the ridge on the 25th June, at 1k
p. m.jin B Heavy shower of snow.
Village lon' the IFndravati river, which
alls thto thp Paber.
Large village ¢u the Paber river, which
cins [the Fonse ncar Raghur.
ge village m the Nora district.

.|Wartu or Hirtu mount:in, 7. 8" §.

E. of Cotghur. Height of the moun-
tain above the sea, about 10,060
feet. During a residence of 7 days on
this peak, in July, [ could anly get ouer
obseryation-forghe latitude, and that
a bad ong, ghe mountain being enve-

loped in dease clouds.
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Places.

(On or near the viver Jum-
na, within the mownlains
of Jaunsar, Sirmor, an
Rewaen.)

Bairat, (fort).cevoeeeae

Murlang «sooeecaeennny]

Lakha-man'dal........;

Paunti. .

evrescecsnncnns

CHE overerennnesonn.

Thanno .. .cooevevesene

Catnawr .....cooveeenn.
Ojkir phur or Wazir}

ghur ... chenl ..

'
' Benassa .......

\‘.

“

Cursali ooovvooe covvens

Latitude.

-.l“:,__,

e s

3034

30,36
4? Ol!l

3043

30

30

30
30

30(56

30

35
47

50

37

Province & District.

Remarks.

Jaunsar ..oooovvnnens

Ditto ..

SEHrmor covieiiiene e

Rewaen covvevenonanns

D”’a cese osncesgeove v

Ditto .covceveves vene

Ditto ......
Ditto ee.vvervaannnn.

cetevv o s

Ditto . .....

ses e ec o

U V)

Fort, on thd high pcak of the mounae
tain, 3 m. west of the Jumna.
Villagé, in tHe glen on the Silzad river,
which joiny the Jumna, 5 miles east.
Right bauk of the Jumna. Lakha-mai=
d'al is safd to have been a place
famed in APindu story, as one of the
favorite hadnts of the Par’d us. There
werc a great number of temples and
idols here, but they appear, in a
great measure, to have been buried
by a slip of the side of a mountain,
- whieh overhangs their scite.

Village, on tight bank of Jumna, and
400 feet ublove it. Rewaen is the up-
per division of Gerkwal, and chiefly
subject to the Gerhwal Rija.
Village, on the side of the mountain, in
the Banraubglen, 5™, 7'. from the right
bank of the Jumna,

Small village,rightbank of the Jumne,and
400 feet above it. Cross the riverona
low Sanghke—~Breadth of the river,.40.
feet, but deep, and falling in cataracts.
Small village,left bank of the Jumna.

Right bank of theriver, small hamlet,
500 feet above the stream, which is.
confincd by mural preeipices of great”
height. A small fort here.  Most of
the villagesin this ncighbourhood were
buried by the fall of the clifis above,
in the earthquake of 1803.

Bad aud upcertain observation. Weas
ther thigk. Small village, at the con-
fluence of the Banassa river with
the Jumna. There are 10 houscs
here ; the rest were buried, last year,
by a slip of the precipices. Appt,
alt. of Jumnautri cast snowy peak,
as seen hence, 15° 34 457 of west
peak 17° 187, 307,

Left bank of Jumna, here 17 feet wide,
and knee deep. Curs'aliis at the foot
of the Jumnautri snowy peaks, and 3
miles from Jumnautri.  In the latter
end of April, the snow was 2 feet deep
in shaded places in the village. There
arc about 25 liouses. .
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LatiTUDES or

{
+

Places.

Latitude.

Province & District.

Remarks.

Jumnautri oveee veorenss

tJumnautri to Gangaue

. tréy &c.)
Shilba

evee snce BPBE s

SI’ﬂgha Tefee CEEL KE o0

Rmﬂluu bevoetPanan

"
Al v S0 88 00l
it

Bangul ..

v

30

30,

30

30

30

44

48

54

50

10

12

28 -3

328

Rewaen oo oo iven.

Ditto .u.vvovseavnns..,

Ditto..cccvveue..

Ditto .. .o........

Ha. Ditte.... ...
Ht. Ditto..o...

P

The head of the Jumna, at the foot of

steep snowy mountains of J umnautri.
‘The stream was 3 (eet wide,and a few
inches deep, formed by the melting
of the mass of snow, which overlaid
the bed, by the stcam of the extensive
and p«?&i\l hot springs, which are
here. ‘The bed of snow, concealing the
strcam, was'40 feet 0% inch in thick-
ness. I descended to the bed of the
stream, by a hole in the snow bed,
made by, the hot steam. Various
domes &nd cxcavations in the snow,
over-arch the Jumna ;—they are cau-
sed by the hot stcam. The bed of the
stream, for the last 13 miles, is wholly
concealed by deep suow ; it is bound~
ed by high mural precipices, at the
distance of 50 to 100 yards asunder.
Lat. by 8 scts of ciicum-meridional
alts. of . A bad barometer stood at
20. 4.— air 62°.—Mercury 37° (ic
snow) 21st April, 1817.

Deserted village, in the Skilba glen,

which runs from the Jumnu to the
crest of the Jackeni gha't, on the
range which separates the Jumng and
Ganges.

Village, right bank of the Ganges, or
Bhagirut'hi river, and 1000 feet
above it;—is 13™. 5. above Barahat,
and 5™ 2 below Reifal. Interme-
diate latitudes, lost by bad weather.

Large village, 17 mile from the Ganges'

right bank, and about 1200 feet abose
it. Abovethesea, by barometer, 7108
feet. - Beyond Reital, the courye of
the Gangesis through the most rugged
segion, perbaps, in tho world. Water
boiled at 200". 5.

Halting place.
Leéft bank of the Ganges, at the Sangha

orspar bridge. Breadth of the river,
50 feet—No inhabitants—Mural pre- -
cipices bound the strcam — Water
boils at 302*— Distant from Reitul 35,
126 paces, Ijeut. HernirT, Assist
ant Surveyos, joined me at Reitul.



- Praces 1in HinpusTAN, 171

Places. Latitude.

T

Province & District. Remarks.

40 (Ht bank of the river, where it breaks
¥ through those snowy mountains, which
are seen from the Doab height of Suc’hi.
Above the sca 8494 feet, by barome-
ter. Water boiled at 199,

Camp at cedar trees,o....|31) 2253 Hn. Ditfo.....cu... . |keeft bank of the river, within the snowy
~ "'] 8 |(Ht range, and at N. foot of 8'ri Cintu,
“1. and Sewmurchu Chaunte snowy
pcaks. Bed of the Ganges, above the
sea, nearly 8000 feet.
Derali.. « vicereeee. .30 232 Ditto «...o....... Left bank. Village of 6 houses, deserted.
' Above Suc’hi and Jhalu, there are no
* inhabitants :—beyond Derali it is not
habitable ;—all rock and snow. .
Bhairo-ghaté.... «u....|31; 1/387|Ht. Ditto ...........|Right bauk, at the confluence of the
Bhagirathi (or Ganges) and the Jah-
i pavé river, near the Sungha, and une
cr precipices of vast height. A dane
gerous halting place.
Doiie civecraanaanee |3l 11225 Ditto .....oe.....|Left bank. Cliff above the Sanghe.
! Cedar trees. .

SuUChi coioveenornanse |30 STO ‘2Hu. Rewaen,... ....Smallvillage, 1000 feet above the right

Gangautri........ .....|30 5929 Ditto ............|llovgsox's mean of @ and B Libra—
3h-H Ref. civcle. Hrerneri’s Spica, =
27 -1

and B Libra—(two nights) —Scytant.
, - Hopason's eight circum-meridional
Mean. . ...|50 5930 5| alts. of Spica.
Side of the Ganges, here, 43 fcet wide,
and 18 inches deep,~—strong current,
26th May, 1817. Hcight above the sea,
10,073 feet: this may perhaps be 2
or 300 feet more than the truth, as the
mercury in the baromecters was not
well boiled in the tubes.

the Gunges from the

33,56|32 +5 Dute .. ..... ..
great spow bed.....

Hopeson by « and 8 Ursa minoris—
Ref. circt:.
Herpsrrr Wo. do. Sextant.
At a small spot of flat ground, right
bank of the river. This placeis amid
snow,anfl surrounded by gigantic peaks,
cased in snow, from fop to hottom.
) The bargmeter indicated our halting
! . place to be 12,352 feet above the level
of the sea ; one of the peaks was 9471
feet higher, and distant 42,480 fect, and
bearing K. 46. 44 S. To the fect and
flanks of this, aud other great peaks,
stretches a snow hed of un{fiown
- ' depth, and inclined at an angle of 7°.
.. . . |. —Iltcopmenges at 6500 feet from
the prescnt station, where the Ganges

Near the deboucke of%

375

Mean....|30'56]31 5
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!

Pluces.

Province & District.

ST

".Rcmarks.

is seen issying from under it. The
breadth of t}e stream, was, on the 31st
May, 27'fedt, aud 12 to 18 iuches
deep. 'The thickness of the snow bed,
which overlgid the stream there, was
estimated at between 250 and 300
feet perpepdigular. The surface of the

- bed, wad {¥iversed as far onward s

possible; "its extent in length was
about 6% or 7 miles, its breadth
11 miles; # entirely conccaled the
stream, which was not again observed 3
and there i= every rcason to suppose,
its first appdarance isat the debouche,
which I will call Mawa'pr 0’s hair, and

" the latitude of which ' is 30® 56 06~.

There is no record of any person have
ing penetrated to this place.

Tue following observations of Eclipses of Jupiter’s Satellites, will be

useful in shewing the longitudes of Seharanpur, and several places in

the mountains, the latitudes of which have been noted above. Till cor-

responding observations of these Satellites can be ob‘ained from Green<

wich, or some other Observatory, we must be content to compare them
with the calculations in the Nautical Almanack.

Place. Yeuri

Diff. in time.

Remarks. .

Mr. GrivpALLS
house, near Scbaraupw}

Ditto..............|1817

Di‘lo..atlouno.-.. Do.

1817) July 13

N oo » 0

This appeared to be a pretty good
observation, but the airwas not
very clear. .
Emersion of Jupiter’s 1st Satellitc.
Sharp and good ebservation.

Emersion, 1st Satellite. Good obser-
vation, but sispected. I saw it 3
seconds before, orat 8" 10", 09",
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Mean time of | yone & o
Placs. ’Yem Month. ob:mal.»’an:f Dig: in time. Remarks.
h.jm. o b.im| s
Mr. Grinpar's g llBi?’ Aug. 2110 5lt3 -1
House,nearSeharanpur 1%1 . A.| 4 54;56 5(10:47  -1|Emersion, 1st Satellite. Good sight,
Ditte.....ocevvu-...] Do.| Sept. 6 82417 -2

31346 5/10,31  -2|Fmersion, IstSatcllite. The obser-
vation seemed good, but the planet
was rather lew.

Ditto........o.o--..! Do.| Oct. 15/ 65543 -3
a1 1,455 510'¥8  -3|Fmersion, 1st Satellite. A very good
‘ ‘ and sharp sight; a little mocun
¢ ' light, but no hindrance.
Mean of the) 6] 0, 0 5{1022 -37|Telescope, Dovrr.onn’a 42 inch refr.
. —power 80-—Chronometers, by
Brocxsanks and Morinrux;
time, by equal alts, ou all the
wires of the circular instrument.
Dchrain the Din .... 1814 April 25! 8' 010 -5 .

2 18 59 51141  -5/Emersion, 1st Satellite—Tclescopr,
Dowronn’s 84 inch refr.—aper-
ture 2°. 7.—power 80-—an ex-

- collent glass of its size. The
Grecnwich 42 inch refractor can
ouly spare it one sccond of time,
by actual trial,
Ditto..oveuvnersast Do fApril 25 82356 -4 :

2 51244 -4iFmersion, 2d Satcllite—T¢ came ont
close to the lst—but, as usual,
gives almost 1™, later, or more,
cast longitude. Tuaken near the
Menanrs temple.

Ditto......oo00ens. o 1817 March 917|137 43" <5 .

1225 44 51159 -5 ¥mmersioa, 1st Satellite—Good obe
servation—Dowi ovp’s 42 inch tem
lescope —aperture 2% 7. —power
80. ‘I'he above temple, distant 17,
8’ bearing 2i7°.

Ditto...o.ovevvvoe. | Dol Aug. 21110] 715

154 56 51219 By Licut. HereerT—Dorrovn’s
42 inch telescope—same power,
&c. as mine. At Caplain Youxc's
Bungalow - Latitade 30° 197,
17" 5. Miflerence of longitude,
compared with mine, some time,
at Scharavpur 27. 02* of time.

. N. B. The Bungalow is a second
of time west of my place of obh-
servation.

Ditto..vvveoervesss:| Dol Sept. 6] 826) R -2

3146 5(1222 -8By Lieut. Hrrernt, same place.
Thus gives 1™ 51", cast of min
same vight, at Scharanpus.

X x
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Dlace. I} car
Chaw movntaing my
pyramid, and stati- » 11817
on of obsunvation. .
Bhadraj mountain,N. !
W. cud of the Dziu} 1814
Dite...ooovvenneeasl Do,
1
j\'(l."ltll‘! sesvsevetenes DO.
Ditio.vvesvaneienas  |1816
Diltoeeeooon.. . Do.
Mutiane, in Comars¢ Do.
-
Trandain Canauryon
the Setlj, withing | Do,
the Uimubuya . ...

Mean time of | e - .
Month. ob.tmmlinn:ﬁ Dif. in time. Remarks.
nojme o oa h.fm.} s
"5/12/59 An immersion of the 3d Satellite
gave him 5. 12. 59. The date [
hiave sislaid.
Oct. 15 65534 -9
114525 510! 9 +9 Licut. IIrrpcrtr.—Mine of same
' night, at Seharanpur, 6. 55. 43.
3. dificrence 8. '4. is rather too
fitdle—should be 15
May 2! 95435 <5 .

45336 51059 *5 Emersion, 1st Sateliite, Good oh-
servation—N. W. peak of the
mouhtain, at BALAr’uaoka’s sta-
tue,

Do. Do. 10l59 43
548|383 5| 511[14 *5 Emersion,2dSatcllite—Clear—The
. 31 inch telescope, which is one
second of time later than the
G reenwich refractor, with whick
it was compared in Englaud.
May 111145019 -7
-1 6,36110 5 9| ¢ -7 Emersion, 3d Satellite. A tolerably
good observation, below the west
end of the town.
Apil 1[1039/20 2 ' :

530119 5 9(10 2{lmmersion, 2d Satellite. A good
coservation,  Satellite lost light
for 32 scconds, before it disap-
peared—At Captain Winson's
house, N. of the above place.

May 910356150 '

447|122 5 928 Fmersion of 1st Satellite being in.
terrupted, 1did not get avery
good  obscrvation.  Captain
Brveu’s house, 100 yds. cast of
the other place.

May 25 8l1523

3| 4119 51034 Emersion, 1st Satellite. Not a good
observation—"The telescope, uus
steady.

June 17| 82958

317|121 51237 Emersion,1st Satellite—a fine ohser-
vation, and valuable. A loug set of
distances of sun and moon, taken
by the reflecting circle, give &",
12", 24".—Lat. of Tyanda 3i°
33", 42".—All the ahove by mc;
with 34 inch tclescope,
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Pluce.

Vear

Mean time of
observation.

hojing e

Diff. in time.

[hom | 8

Montk.

Remarks.

(On the Jamna, within )

the mountains of Re-
wacn)
Gia

Buvassa ..o.v.-.

2600

Crrs aliy nearJuinriau-
tre,which beare 41

N B

$

cecorarsaa

'

(On the Ganaes, within
the mountans of Re-
wuaen) .

Redal ..o vovinennn.

D:!!O-.u-nc-n...-..-

. 11817

D

Do.

Do.

41
28

55
26

April 9 *5

13/29

17

April 16
12) 1¢

c O

14

05'

Immersion, 2d Satellite. Very clear
ohservation—Natcellite Jost lustre
32°. before it went. This and
the following observations, by me,
with the 42 inch telescope.  On
the 10th, T took the 15t Satellite 5
there was some doubt in noting
the time, but 1 believe it will give
5% 12", 40°.

Immersion, 2d Satellite. A tolerable
observation—but the dawn was
beginning : 1 think it might other-

* wise have been seen 3 or 1 Lo
‘l‘l"

16 3
1050

12

April 17
' 33

513 9

16

May 10 |
11

1421 -5
| 316

May 1‘2' 1 ()‘4‘2 ;

29, 323

(<>
[ %]
-
<3

18
1o

May 11 14’13|.‘i5
57,12

8 53 -7

Jmmersion, 15t Satellite—T suspect-

ed | saw the glimmer all 16" 03™.
46% or 1. later, but not certain—
Air very clear—Same day, Lieut.
Hirnier observed the immer-
sion at Stkre iu Rohilc hund at
16 05™ 28 Diflercnce 1™,
46" —Nikri is between Bareilly
and Chandausi.

Immession, Yst Satellite—Same te-

lescope.  Air clear, but there
was a slight wind.

A very fine observation, consideving

that the planet is so near opposi-
tion. I'be air calm, and in these e«
levated regions, exceedingly clear.
Satellite lost lustre 50° hefore it
went,  Same night, Licut. Her-
pEwT’s observation—'T'ie immer.
sion at 10™ 42™. 09°. 9. at Chg-
koorwara—-lat, 30°, 227, 30",

Immersion of the 2d Satellite— Clear
and steady—1 followed the Satel-
lite decp into the shadow.” 1t
continued to los¢ lustie for no
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Mean time of | .o . 42
Place. Fearl Month. | observation. Difr. in time.

. |m. 8. h Fn.| L

Remarks.

less than 76 seconds, bcfore it
finally disappeared. It gives a
longitude more than usually east
of the 1st Satellite. ‘Tne planct
being now so near opposition, is
large and bright, and its glare is
some imwediment to the precisi-
on of observation.

Sucht ....io0iveen...1817| June 13| 992828 -7 Emersion— 1st Satellite.

Himaleya ... ....... al13l36 51452 *7{Night clear, and no moon. Lieut.

Hrerusexr and I, both observed ;

he capght the first glimpse 3 se-

conds before I did so 5 1 have ree
corded his sight of it,

N. B.—For the latitudes
of this and the fore-
going places, sec the '
list of latitudes.

WEe could not take any observations of the Satellites higher up the
Ganges than Suc’hi, as the great height of the impending cliff:, (some
times 50°. above us), prevented our seeing Jupiter, when the Eclipses
took place. By the same cause, I have lost many observations in other

parts of the mountains,

TuEe longi.udes of all the snowy peaks, visible from it, will be dedu-
ced from the méridian of Seharanpur, by triangles, as well as their
latitudes, distances and heights., The base for the purpose is that of the
Chaur mountain and Sekaranpur, the station signals at each place, being
visible from the other, and at the distance of sixty-one British miles. The
angles of the grand snowy peaks have been taken at each station with
the circular instrument, as well as their apparent altitudes at different

' ﬁmes.
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{

Places. Province & District.

e s =
v

| "I

' Latitude.
|
[

l
(Muarch_of the Reservel
Srom Rewcurric, tosards)

Jaipur.)

’
!

Rewarrie, (Camp, Head ! SETIB LI NN £ 7RV 7R e hees 7 furlonzs S. W, of the town of Remur-
quaitert) «oeeee.-S P | ric. Longitude, west of S. I angle
of the city of Delhiwall, 2*.258%, 5 of
. time or 37'. 07", of space, by trans.
ferrence of time, by Morixtrx's

¢ | chronometer.

»
(

Camp, near Bhazu! .. .. 28‘ 359 |Kanauwrnd.. ... «eeeeeoo|Camp, 6 furlongs S. of the town. Dis-

P 'l tance 9™ L
Camp, near Bairud. ... 2758 1 |dbear ..ooooovn. oo v oo Distance to Shaljchénpur, 11" 3°; to

| Buairudy 10",
[ ]

Go0jer0aS «vneuneeor o 27491161 Ditto .....c..v.ue.... 5 (mlongsS. ofthe village : distance 8™
¢ 1.=Henee,the ab-cryvations were tak-
i en conjointly with Captain Bariov,
i+ Assistant quarter inaster general.
Cal’h puﬂi vveeneeeeesQTALL3 |Ditlo...iiiiieiiiinnn Bclongs to a small chief=i™ 4. S,
vest of the tovn of Kofe; distance
ahout 10 wile:, but the wheel broke
| on the voad--Longitude 24'. 135",
| westof Re:zarrie camp.

i v 273510 U daipur v eeie s 7 furlomgs § W of the town. Distare

Praydgpur...... 27,35 P Sy

Babrd oo vneenns voai2796!31 'H. Ditlo ..eovvv.... @ mic & Woof fhe town,  Disance
29 | 3. S X L N

Manokerpur.....o... .l‘.'.7 1650 |Ditlo vovveeneeeeann.. 17 miles S ol the tawn. Distance
| m
Uaam o

SOMOAL e v anennn @7 1146 IL Dittu...o..o.. ... 6 furlongs east of the toin gate.  Dis-

4.2 B. | tance 127, ¢’ —Langitede hy chro-
nomefers, 26’ wost of Kole, 3
! | Pui camp.
Nanghal oo vieeanns .,l27 3135 .2!Dilta vee sessse oo. Distance 107. G
JUBGrd oo oo veeaenrinn .!26,56 35 "Dil/o S lllt:.'nd~qlmrtvrs. Distance 9. 6% , Jai-
\ | puris distaut about 9 miles.

Sanganir cooovoieiie 26140109 Dillo o ovvnnieinnen 'Mc:‘m of..svvoral sets of obsurvations, b}f

| Captain Biwro~ and myself—1lead-
quarter, Camp. Distance 10™.0}. The
N. W. bastion of the town of San-
ganir, distant 1% furlongs, bearing
164", 90", Jajpmr is about 7 miles
from Sangundr—tougitude, west of
Samout camp, by chronemeters 1°
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Places. ‘
|1

Lui e,

Proziior & Distiict. | Remarks.

Circunmstances rendering :t|| ]
out of our poicer to take: |
ary observulions in the
ity of Jaipur, we med-
sxred asufficient base,und.
tock the distances of such
remar kable objects there
as were vwibley and from.
the Tyigonometrical ob-,
servations, found the lati-
tudes of ke following
plucesto be :

High piliar, vear the ob- S
servatory in Jaipur ..

!

} ,

|
Fert ubove east end ofy !
thetown .......... %
Fert of Mootie Doon "”l
siebetween Senganc:
und Jaipur «oovoon S

Fort of Atrovie. without)
the wail, at 3. W.angice

Patace of Nehr-gerh, on
the il ...

(Sanewidr, to
toiiat. ’u[ Rejepgerh uml
Alwar,)

,
. ]
Rl oyt !

{

Guanr. .. a3l

cssns s e -
{
1

40

hS

Bijusi Bussciveoo.ooe.. 26

.'qq
b

26 hy

|

Juitweenrr 1 oo eeii.n. 52136

Kola Pakdr «ovoe.oo... 50

Curnotl oovievenenen ... 27 7|11

—

.

Total distant, F.xu, e camp to San-
gandr, British 125", 7',

~d)

i The pitar east of Sargandr, camp 2.
l 0% Center ol the city, nearly 301 4™,
' or 1”. 12, 38 went of the east wall
| of De l/u’, W hich 1 take to be abont
. 77°% 1. 15" east of ireenzoich, and

7a% 1O. Gi".—Longitade,

.Irupur TA",
east of (ricen:z.ich.

)
i i
! i

! |
SJajar .. 'F.
7

art aidde of the town. Didance
Sangunéry 9. <.

om

Do o oo ... .... Eastside of the town. Distance 10™, 2°,
Ditto «.onv ... iFastside of the village. PDistance 10™. 3",
|

Ditto ..ooveeevveeee.. @ fovlonz eat of the small fort on the
| ' hill.  Pictance 11™.41"

| H

Ditto «.o....... .12 fulongs N. I of the village, part of
I it befongs to Jaipiery and parl to the
i Ry m Raja. Distanes 14 7%~ G-

seevation of the latitude, not ceod.
They call the couutiy heve Dﬁouu/.ur,
and the Fergunne, Bhatteri.

|
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Pluces.

Latitude.

Province & District.

Remarks.

Rej-garh ooy voes oons

( Longitude of Raj-gerk.
east of Sunganiry, AP
30".by Chronometer.)

L]

Mealacera ooooveevoaans

Alzar .o ooviveieees

sepr e

Bahdderpur . ...

s s 000

Crishna-gerh v ooovee.

Cot Casin oooovevevnoas

Rewarri .occcvpeviinen..

27

2133

31

3947

4931

11130

.Alwar sevepebrssovesss

Ditto.,e.cioiviviansn..

Ditto ceesveceserops s

Di‘to tecs csnnne sew

Mewat ., oo veeeecns.

Ditto esesecsetsene s

A large and strongly fortified to=n in
aecess of tie hills, belongs to {he
Ram Rdjd of Abkcar; 3 furlongs west
of the town. Distance 10" 4%

A strong mud fort in the plaia, with
rauni and ditch, and a stone cita-
del within 4 furlongs N. of it. Dis-
tance 11". 3%

A large and strong town at the cast foot
of g stecp hill, which is fortified—27}
furlong from N. E. angle of the town.
Distance 13", 4",

.{Small zown and fort on a low &ill. Dis-

tance 11™. 1%

West side of the foit, which has ahout
16 steut mud bastions, a rauni and
ditch, and a stone citadel within,—
stands on the plain, and belongs to
Ram Rdja. Distance 12~

Small open town, belongs to the palace
at Delhi.  Distance 15™ 3%

Delhi oo.o....

Commisariat office— Rdni-bdck, west
side of the town. Disiance 15™. 3'.

Tux latitudes in this list were deduced from meridian and circume

weridian altitudes of the sun and stars, taken with sextants, or, more gener-

ally, by Troucuron’s reflecting circles—Except four places in Huridna,

and five in the city of Jaipur, the latitudes of which were obtained by

trigonometrical processes.

Page

——
ERRATA.

feet.

170 —line 36, for 7108 read 7411

171 ~line &, for 8494 read
Go—line 3, fos 10,073 read

HKAY
10,519
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Description of a Zoophyte, commonly found about the

Coasts of Singapore Island,—uwith a PIaé_e.

By Masor Generar THOMAS HARDWICKE, F. RIL. & A. S.
Read 13th Noveu;‘bcr, 1819.

and is of the order Zoophytes.—From its peculiar form,

THIS subject belongs to the Genus Spongia, to the cl s Vermes—
e propose to

“term it

SPONGIA PATERA.
Roor.—Branching, the shoots of various thickness, from {the size of a
finger to 3 inches in diameter, slightly diverging, comp' sed of earth,

sand, and broken shells, and very fragile.

StEu.—Cylindrical, of the same ccllular texture as the b+wl, and about
the same length, in circumference, pretty equal—from IF to 17 inches

. diameter—surface porous.
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Cuv;—or Bowr.—Circular—and subconical, in diameter at the brim 17
inches, about the middle 12%, and near the bottom 7 inches, capable of
containing thirty six quarts of water: in substance corky—but none
elastic, made up of cells or tubes—running into one another, and di-
vided by a slender membrane, not more than half a line in thickness:
over the whole ;urface, both within and without, are spread innumera-
ble pores, the Ix;ouths of which are closed with capillary—cottony—
fibres in converging radii from the circumference to the centre of

each pores these when seen under the power of a.common lens, have a:
dense downy appcarance.- :

Tue height of the specimen, from which this description is taken, is
37 inches, and somcthing larger than one presented to the Asiatic Society-

by JouN ParLmer, Esq.

¥x an Essay on ‘Britisk Sponges, by the late Georce NonTacu, Esq.
printed in the 2d volume of the Wernerian Socicty’s Transactions, is
described—¢* Spongia Scypha >—which bears some resemblance to the
specimen from which the plate annexed was taken, but it is diginutive
in all-is parts, when compared to this Indian species,

Z z



Description of a substance called Gez. ¢ Manna, and thc

Insect producing il.

By Masor Grreran TTHOMAS HARDWICK, F. R. L. & A. S,
VicE PRESIDENT.
e Read 17th June, 1820.
S——

I BIXG to lay before the Asiatic Society some information upon a
subject which forms a paper in the first volume of the transactions of the
Bombay Literary Society. Captain EpwaArp FrepERICK, of the Bomkay
Establishment, has given his remarks on a substance called Gez or Manna,
found in Persia and Armenia,—but the doubt of authors who have
written upon the same subject, seems by no means gleared up, as to
whether this substance be the prodyce of ap animal, or whether it be a
vegetable gum; and Captain Frepzrick oconcludes his paper with re-
marking that ¢ at some future period it may be proved to be the pro-
¢¢ duction of the Aphis tribe, instead of vegetable gum.”—The celcbrated
French Entomologist Geoffroy, has already attributed to a species of
Chermes, the property of producing both in the Larva and Pupa state,
a sugary substance of a white colour, resembling Manna ; and it is in cone
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firmation of this opinion, that I have the honor of laying before the So.
ciety, drawings of both the inscct which produces this Saccharine matter,
and also of the substance itself, together with indisputable evidence of
one of the many trees on which this Manna may be found,

Fen the facts hich I have the honor to lay before the S .cicty, I am
indebted to my liberal and zealous friend Dr. Warricn, and to Dr. C,

IuxTeR,through Whose kindness the above specimens have been obtained.

TuE insect about to be described, appears, from the imperfect stage
under which it is examined, to belong to the Genus Chermes, and we
propose to name it Chermis-Mannifer : we have yet seen it only in the

larva state,

Chermis- Mannifer, in size, is about the bulk of a domestic bug (cimex
lectularius), of a flattened ovate form, tail rounded. Snout longer than the
thorax, inflected and pressed down between the legs—Antenn®, aslong
¢s the thorax, of three joints, the Ist minute—2d Clavate, and much the
largest—the 3d Sctaceous, legs long—formed for walking—the tarsi,
three jointed, hind legs longest—the rudiments of wings not yet evi
dent.—The general colour of the insect is a light brown—the rings of

the abdgmen are marked with a dark spot or stroke on each s:de of the

dorsal line, which is of a paler brown,

Fic. 1-—hows the natural size of the insect, and figs 2 and 3 are

uader and upper positions of the same, magnified; fig. 4, shows the laryx



184 DiscripTioN OF GEZ oR MANNA,

in their natural slate, covered with a white filamentous or cotton like:
substance.—Fig 5, is the same parcel of the larvee, removed from the leaf
and reversed, which-exhibits an undefinable mass, by the confused mix-
ture of legs, somewhat darker, by having dried on the leaf—Fig. G,
shows a- fragment of the Manna, in the state it was taken from the tree.—
It is found however in pieces of various shapes; some ﬁal; as taken off the
leaves of the tree; sometimes in cylindrical pieces, impressed with the
figure of the stalk or branch on which. it has fallen. .

Tuk formation of this. substance upon those parts of the tree from
which the insect does not receive nourisnment, may appear difficult to ac-
count for, but if the-economy of these infestors of plants, the cocci and:

the aphides be attended to, the difficulty will vanish.

Tue Revd. Dr. Kirsy, in- his introduction te Entomology, vol. 2d
page 89, has given a most interesting description of the natural economy
of these tribes of insects, or rather of the aphides; and T have witnessed
all he relates on * the loves of the ants and the aphides.”—It is not
therefore in my mind a- matter of difficulty, or unreasonable to suppose,.
that had the numerous aphides, I have seen drawing their nourishment

“from the succulent parts of a plant, been unattended by the multitude of
large black ants, incessantly urging them:to part with the luscious drop;-
I should have seen the accumulation. of this limpid liquid from a thousand
springs trickling down the leaves and stem, drying as their surfaces spread,
and drop after drop forming incrustations, bearing impressions of - the

branch or leaf, and like the sabstance I now produce before the Society,
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To what I have stated above, I shall add the observations of Mr.
HunTER, which are of material importance to the subject of this paper,
as relating what he himself saw:

Eztract of a l"ettcr, dated Camp, Pachmdri, Tlth March, 1819,

¢ I suaLL now 4ry to describe to you a ratural curiosity which I found
“ in my rambles in these hills; and ¥ have inclosed a few of the insects
¢ with a specimen :of the..substance, which, it appears, they have the-
b powér of generating from their bodies. The supstance appears to pro=
¢ ject from the abdomen'in: the form of & tail or bunch of feathers, of a
 pature more like snow, than any thing I can eompare it to, Tisese in- -
¢ sects are found on the branches and leaves of trees, on which they
¢ swarm in millions, and work and generate thie'feather like substance,
¢ il it gets leng, and drope en the leaves, caking on them, and resems.
¢ bling the meost beautiful white bees wax 5 this hardens on the leaf, and .
“ takes the complete form of i, whiclr you can strip off, be:;r'mg the very
** impression and imitation of the leaf iteelfy which no art could exceed. -
“ But, what dppears surprisingy they, do-'rot seemr to eat or destroy the
¢¢ leaves theyswava:on,. and though they may have heen some days on
¢ the leaves, nothing more is seen. tham this. waxy substance issuing;
s¢ from the tail. ¥ have seen & great deal of it about these hills, and mueh -
¢ might be collected, I should suppose, were it desirable; there are no
¢ inhabitants however about here. Wehave been on the top of the range,
¢ gince the month of December, watching the movements of the Ex-

¢ Rdjé of Nagpur, Our position is abeut south-west of Hussaindbdd.
3A
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* The climate is good.—The thermometet 58° at sun-rise, 86° 4t noon,
¢ and 80 at sun-set. No hot windy as yet,”

Tue small branch with flowers received from Mr. Hunrter, proves

to be a climbing species of celastrus.

A more perfect account of this ins~ct must depend on the opportanity
of observing it in all its stages—the whole of what wia had for. inspection
(about 100) were apterous, and the abdomen of all totally destitute of
those processes which distinguish most rpecies.of Chermes from the preced~
ing Geans Aphis.

THE appearance of the insect, before being handled or disturbed from
the leaves and branches they form on, furnishes a chameter: admitling
of comparison with another species of Chermes—viz. Chermis Alni*—
which in the larva state is covered with a viscid, downyy-filamentous
substance—eo are the insects under inspection in their mative haunts; but
however light and floceulent this may have been when first taken, the

pressure it has undergone in a transit of several hundreds of miles, must
be considered as likely to rob it of that character.

® Chermés found on the Betula Alnus. .



VI.

An account of Trigonometrical and Astromomsical Operatis
ons for ;Ieter;rzininv the Heights and Positions of the prin-
cipal Peaks of the Hlma’laya Moruntams, situated between
the latitudes of 31. 58. 10 and 30. 18. 30 N. and the
longitudes of 77. 34. O4. and 79. 57, 22. E.

By Carrain J. A. HODGSON, 10t Reer. N. L. and
" Laeut. J. D. HERBERT, 8tu Reet. N. L.

ON the successful termination of the first campaign against the armies
of Nepul in 1815, in which they were expelicd from their conquests in the
mountains between the rivars Sellej and Kald Cor Gograh) by the Brutish
-forces umder the respective commands of Major (iemerals QourerLoxy
and MarminpELL, and Colonel NicorLrs; and the provinces of Gerfeved,
Sirener, Hindur, Bisaher and Kamaen, with the exception.of some smail
districts, being restored by the British government to the Himdd Rdyds,
their ancient possessors, the Most Noble the Govemor General in Conncil
was pleased to direct, that sarveys of the above countries should be exenn-
ted by Captuin Wese and myself. Te Capiain WErn, who was then

in Kamaon, the survey of that province and of  the eastarn parts.of Gerk-
VOL. XIV. 3B
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wal was assigned; and to me, that of the western part of Gerluwal, and of
the mountains between ihe Gang?s ‘and Setlej rivers. My instructions
were summarily, “to make a correct survey of the liberated provinces
« of Gerhwal, Sirmor and Hmdur, as well as of the countries to the
« north of them reaching*to $he: Himdluye, a tract wm,.lr compriscs. the
% gources of the Ganges; Jumna, Tonse, (hitherto unknpwn., though larger
« than the Jumna) and Seth Jgivers; and which is bounded by some of
% the noblest mountams in ‘the world.” I was ordered to carry on my
researches as far ag ratlonally practxcab[e, and Colonel CRAWI‘ORD, ‘then
Surveyor General was'directed to prepare such mstmctxons for me as he
might deem necessary. That distinguished and scientific officer, alike
versed in the theory and practise of great surveys of this nature, approved
of the methods I had suggesiced, for carrying on my operations, and gene-
rally directed me to be guided by such circumstances, as might appcar to
me most conducive to the objects in contemplation.

Fr will be acknowledged, that the extension of geographical knowledge
is a desirable object, and it cannot be denied, that to ascertain the heights
and positiohs ef the snowy peaks of the Himdlaya is not only an interesting
and urloiis; but very useful, inqiziry, for when their latitudes and longitudes
‘are known, the geographical position of any place, fronr whence one, or
more of them, are visible, may be-determined with ease and accuracy. We
have every facility and opportunity of observing some of these l;esplendent
-and lofty guides, in the great extent of 1 5% degrees of longitude, now, either
in our possession, -or under our influence and control, from the banks of the
river Setlej at: Ludiana;' to beyond those of the Burrampooter in Benga.



HivMaALava MouNnTalss. ' 189

In+ all this belt, the outline of some of the snowy peaks. may frequently be
observed, in clear weather, to the distance of 150 miiles and upwards, with
sufficient distinctness, for an ebserver to fix his own position, by obvious
methods; and ‘Jus, to be ‘enabled to correct the. geography of the older
mapa. But as yét, we do not, by Captain WEBB's survey, and that of
Licutenant Heas¥nr and myself, know the precise latitudes and longi-
tudes of any pegks furlher to the S. E. than the latitude of 99. .19, 43, and
lpngitude 8. 2. negrly. It would be very satisfactory, to determine the
positions of those more ecastern peaks, visible from Patna, - Mc;nghz'r,
Bhagalpsr and Rdijmal, and this may be dong with considerable pre-
cision, by their A=muths, taken at the abeve places, with their observed
differences of latitude, and differences of longitude, taken with good chro-
nometers, caryied down the river in fast going light boats, when the stream
is most rapid: the boats would reach Monghir from Paina in a day, and
two good chronometers, ought to give the difference of latitude, within a
quarter of a mile. Thc chronometrical measures, may also he compared
and corvected by differences: of longitude taken by the ﬁriﬂ’g: of gunpowder:
the flashof half a pound of- gunpowder, fired at the hill howse at Pir
Pahdr near Monghir would be seen at Janghira rock, from which, a
flash would be seen at Patter Ghatta, below Bhagalpir, and theuce at
Pir Pointt or Sicri Gallf, or probably Rgjmal. I am by no mcaus
sure, that a flash from the top of the Golak at Patna, might not be seen at
Pir Pahdr, as Baron Vanzacu observed the cffects of this sort of illumina-
tion at places, so far distant from each other, as to be reciprocally con-
cealed from sight, bj the ewrvature of the earth. By this method much

may be done, and the longer the line the better.  Of course it requires @
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good observer at ench place, with one or two asmistants, good instroments,
and great alacrity, and the mean of eltcrmately repeated flashes; and to
such extent as they may be visible, this method is above all. agtronomical
operations, for determing différences of longitude, the most certain. But
to return to the subject immediately under consideration. |, Having received
my instructions, I proceeded from the army, on the mﬁnedlate frontier of
Nepal to the upper part of the Doab in the Sekdranpir dgstrict, in which,
or in the Déhira Din, or valley, I intended to begin my operations, by
measuring a base of four or five niiles in length, if the ground should prove
favorable. On examining the plain lying at the southern foot of the hills,
between the Ganges and Jumna, I founu there were several places where
I might measure a line of three or fowr wmles, but that on accouwnt of
the mango groves, with which the country is studded, it would be very
difficult, if not impossible, to extend the sides of the triangles, which would
increase in length considerably, before I could prolong them to the feet of
those low hills, whioh divide the plains from the Din. On the sommits
of the last mentioned hills, Iintended to establish atations proper for ob-
taining others, on those loftier mewmtuing,  which bound. the (Difx 1o ‘the
north, and command views of the Himdlaya peaks, as well as of the
plains, When the distances between some of these points, and Seldras-
piir, as wel as their reciprocal distances from #ach other, should be esta-
Ylished, I intended to use those Yines as bases, whereon to deterimine the
positions of. the snowy peaks, as has since been done. The search of the
ground having proved unsuccessful in the plains, I proceeded, fori the pur-
pose of making a similar examination, to the Din, to search for more favor-
ﬁblw:: gromd, The Dyin, though a velley, has anuneven surface, sloping
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from the hills, which bound it to the north and south, to the two rivers
Soang ahd Zstg, which have their courses feom its centre in different direc-
tions, to the Gan, ges and Jumna : much of the sloping ground of the valley
is covered by fmt the central part, near the rivers, is morc open, but
marshy, and overgrown at the season, wifn I examined it, by high grass
and reeds, which cannot be destroyed by”bdmmg, before the commence-*
ment of the warm weather, untill which’tihe it is detrimental to health to
remain in such places, and the tm-er;7 and wild elephants which then
abound in the thick cover are troublesome: at a later season I might have’

been more successful in finding clearer ground, but I began to re-consider '
whether a plan which I had long before had under consideration, mighf

not nearly or wholly obviate the necessity of measuring a base, an opera-
tion well known to be very tedious, and with limited means exceedmg\y
difficult: to execute it in the precxse manner, which is requisite when
the object is to measure an arc of the meridian, a numbe:l of coffers, tn-
pods and elevating screws would be necessary, and even if I could have’
procured workmen to make them, they must have been cut out of unsea-"

soned timber, which would warp and cause much uncertainty. How some
of these difficulties were afterwards obviated by Lieutenant HerserT, will

appear in the account of his measurement of a base.

"Tae method by which Thoped I should be able to avoid the trouble
and loss of time incident to the actual ‘measurement of a base, was thxs-

to determine as accurately as I could the difference of latitude of two plac'cs
in sight of each other, but as far distait as possible: this difference of Tati- -
tude with the observed Azimuths, I considered, would shew the number of '

VOL. XIV. 3C °
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feet due to it, and consequently, the observations being supposed correct, the
distances of the two places, which might be used as a base ¢f great mag-
nitude. The stations I selected for this purpose were first Ve house of Mr.
GriNDALL, the judge and magistrate of Schdranpir, whig}h for the sake of
distinction we shall call Belville, n,very large and conspicious white building
in an open siiua,tion, one mile gnda half south of the town of Schdranpir.
The second or northern station is‘_é,‘yery remarkable and lofty mountain,
which divides the hill provinces of Szrmor and Jiibal, called the Chir or
Chirked’hdr : its summit-is upwards ( of 11,000 feet above the level of Se-
haranpiy ; the point where I fixed the statxon is 10,650 higher than the
station at Belville, from whence its A.mnuth 3.25. 05 to the west of north,
a direction so near the meridian, being exiremely valuable, in determining
the distance in the manner I proposed. The station mark on the Chuir,
1s a pyramid which I built of pine trees, rock and turf, 85 feet high: it is
visible from Be@fﬂc with the instruments I intended using, and the south
point of the line there, is seen from the Chur', by firing white lights on it
8t night. -

Tux' distance of these stations is upwards of 61 B. miles, a distance suff-
ciently long to serve as a base for the most distant enowy peaks visible
from either end of it, and I hoped, that by taking a great number of zenith
distances at. each pla.ce, Ishould be able with. a reflecting circle, to de-
termine the difference of latitude vntbm two or three seconds, which, relative
Iy to the great length of the arc, Cupwards, of 53 minutes) could only occa-
sion.a small unoemmgy;m the distance, and of course, & much smaller in
the elevation of the objeots to e observed from its extremities. Experience
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shewed that this degree of accuracy could not be attained by myself, or
Lieutenant Hgreerr, though I had much larger and more perfect instru-
ments than hava jitherto been used in the mountains, or in any survey on
this side of India ;{and both of us had much practise as observers, When
I had less cxperiet}&, I was more confident as to the accuracy which1l
thought might be obtained from celestial observations,. frequently and care~
fully repeated; but mow so far from being satisfied with. surprisingly close
results, more close, than the Data and instruments warrant, I incline to
consider them, the effects of chance. I hold it to be the part of a faithful
observer, to reject no observations, except where he is sure from' some
known cause, that they are bad. It has been said, and I think with jus-
tice, that when experienced observers, after taking all the pains and pre-
cautions in their power, find themselves embarrassed by discrepancies for
which they cannot account, théy are probably on the point of making
some important discdvery: at any rate thongh they may pet be so for-
tunate, they may by making a fair disclosure, enable (;thers who may
view the subject in a more happy point of view, to do so. Even in
the great English trigonometrical survey we see that the latitudes
of principal stations taken by different stars when under favorable
circumstances, and with powerful zenith sectors of five and cight fect
radius, have some times extreme differences of 8 or of 4 from the mean,
Ours being taken with instruments of only six inches radius, and with tele-
scopes of small power, may be expected to be much more discordant; of
course they are ), but really not in proportion to the power of the instru-
ments. Reference to the table of 61 latitudes takexi by me at' Belville,
and the same number by Lieutenant HurBERT, of stars on different sides
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of the zenith, will shew that the differences are less, than could be expec-
ted, and how closely our mean results agree, indeed I think fouclose, but
they are fairly stated. Though at Belville we could obsemc at our case, it
was not so on our lofty stations of the Chir, Surkuitla, and Bairdt
amidst snow, ice and clouds, and exposed to furious t‘é{npests, which the
astronomer in his firm observatory never experiences. But even the mean
of Lieutenant HERBERT'S observations and mine, varied at the Chir, only
4, which is less than could be expected.—~Two observers may chance
to find the same result; and yet it may mot be true. Whether it be
s0, or not, may be proved. To prove, whether, the difference of latitude
of our large arc, Belville and the Chir, was certainly determined, I esta-
blished a third or proof station on the fort of Bairat, the three places mak-
ing a well proportioned triangle. Bairdt is a small fort on the summit of a
mountain in Jaunsar. The 'station of observation is in the fort, and
distant from BeLzlle 2,59,129 feet, and 6,556 feet nearly above its level.

There, as on the Chu7 and at Belville, a great number of observations
for the latitude were roade, by Lieutenant HerBerT and myself at dif-
ferent times, but with the same reflecting circlc: but the mean of our ob-
servations differed 7.* At all the three stations; the angles and Ammuths
were carefully observed, as will be shewn in the detail, yet we had the
mortification to find that the latitude of Bairdt, as deduced.by strict

calculation on the latitude and Agimuth arc, or base of the Chi¥ and

* 7 is too great a discrepancy to be !urly attributable to error of observation only, perhaps it
may Mhve been caused in’ pu'g by the varying state of celestial refraction. I observed at Bairat in
teropestuons weather, and  whs much interrupted by storms of wind, snow and sleet, and the atmosphere
to the north zenith was generally cloudy. Lieutenant Merszkt was rather more favored by the
weather, aud his observations tliore kre preferabic to mine.. -
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Belville did not agree, with the mean latitude actually observed at Bairdt,
at it ought to have done, but differed from it, ten scconds; had it differed
only.x(lggg_os four scconds, we should have been content to sacrifice perfect
agrecment to gain time, and indeed it must be confessed, that having regard
to the ebject iy question, an uncertainty of three or four Lundred feet in
sixly-one miles 2w a half miles was not much; it would affect the distances
of the remotest snowy peaks only to the amount of about 600 feet, in
the whole; and the nearer peaks, less in proportion: the heights would
be very little altercd, nor would the urcertainty even of 10 or 330 yards
malerially affect them, but the latitudes and longitudes, would be
uncertain and unsatisfactory. Much chagrined al the disagrecment, we
were at a loss what steps to take; whether to consider the latitude of
Belwille, as salisfactorily settled, and that of the otber two stations as erro-
necous, or to divide the error equally between the three. Still suspecting

- that some oversight had taken place, though nonc secmed palpable, we
determined to try a second proof station, in hope it might throw some light
on the snbject: for this purpose the mountain of Surkanda was fixed on,
;vlliclx is distant from Belville, 2,86,212 feet and 8,300 feet higher than it.
.Tllere, latitudes, angles and Azimuths werc observed, and again the ob-
servéd, and computed latitudes differed, to the amount of some seconds, and
in the same manner as at Bairdt, the computed arc proving greater, than

the observed. On the Warti mountain, also which is distant nearly north

from the Cheér, 111,634 feet, and 1016 feet lower than it, a station was csta-
blished, when operations, similar to those noted above, were effected : the
best latitudes there were observed by Lieutenant HEeRBERT, and though not
so numerous as those at the Chir, Belville, Baird¢ and Surkundu stations,
VOL. XIV, | ' 3D
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agreed very well with each other. These gave the differences of the
observed and computed arcs, in a contrary sense to those at Bairdt and

Surkunda.

Trus perplexed, we despaired of arriving at the accur;\rcy we aimed at,
by the methods of differences of observed latitudes a%d Azimuths, and
resolved, cost what time it might, to try to clear up the difficulties, by
measuring a base. An operation which I always foresaw might be neces-
sary, but which I wished to avoid if possible—mean time the trigonometrical
affairs of the survey wenton, combined with geographical researches, and at
many commanding points, stations were established, angles taken, and
pyramids as station marks built, which were alike necessary, whether it
should be determined to abide by the results of the latitude base, or to
resort to a measured line. This operation, if undertaken, could not be
immediately effected, but would necessarily be deferred, till a convenient
season, for this survey embraced many objects of geographical research,
as well as trigonometrical and astronomical operations, which could not
be carried on at the same time. An inspection of the map will shew
the great extent of the country explored, and its rugged and mountainous
nature, in traversing which, many difficuities present themselves, and it is
only at certain seasons, that the snowy regioxis and upper parts of the
courses of the great rivers can be visited. Even the principal stations are
on high mountains, The Chir is higher than mount Eina, and the snow
lays deep on its norih side, generally till the commencement of the rains
in June; the mountain is then shrouded in mist and clouds. The climate
is too severe, to allow an observer to carry on his operations with success,
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before the 20th April, and from that time, to the end of May, is the best
season for the work. Also, after the autumnal equinox, the air becomes
clear, wnd Jb,q_hatmosphere is favorable for vision, until the middle of
October, when qrms of snow, render the station untenable. Therefore,
to these two periodg, must visits to the Chir be limited. The inconve-
niences of residing dfrsuch a stormy ridge, even at those seasons, are con-
siderable. The fury of the wind is great, and the cold intense; immediate-
ly after sunset wates and ink are frozen—and our followers, who were
nccessarily much exposed, suffered severely from the cold: the ascent
of the mountain, was long, and arduous, and the grain required for the
followers, for a period of ten or iwelve days, was procured with great
difficully from the distant villages in Sirmor and Jiibal, and it is to be
understood, that in these mountains, between the B'hdgérathi and Setlg
rivers, camp equipage, instruments, provisions, and cvery thing required,
was carried on men’s backs, except on one short military line of route, where
mules lightly loaded may occasionally be used. Sheep it is true, are also
used, as beasls of burthen, in the higher mountains, but they c'arry very small
loads—similar inconvenienees and limitations as to the season of residing
on them, occur at the trigonometrical stations of Chandpir, Bairdt and
Surkunda, in a less degree, and in a still greater at Kédar Kanda and
ﬁchala’mi, which are higher than the Chur, in or crossing the passes over
the ever snowclad Himdlaya, and in exploring the sources of the great
rivers which rise in their deep and gloomy chasms. These and many
other impediments delayed the arrangement of this memoir, to a later
period than I could have wished, and I must be allowed to statc some
circumstances which rendered the delay unaveidable on my part, and that
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of Lieutenani HERBERT: the first was want of assistance: two young’
officers of engineers, were indeed appointed my assistants, and joined
me in 1816, but their services were soon afterwards requipe? with
thicir own corps. In May 1817, when on my way, to ch source of the
B'hdagirathi, I was joined by Lieutenant HerserT, of z,he 8th Regt. N. I.
who had been appointed my assistant, and to his”\"}aluable aid I owe
much. He accompanicd me in the journey from Reilal to the source
of the B'ldgirathi, After the rainy season of that year, during the
Mahratta war, Lieulcnant HerBerr joined his corps with the centre
division of the army, and I marched with the reserve to Jeypir. In
April 1818, we returned to the mountains. In October 1818, I was obliged
to leave them, and o go to Calcutta, in conscquence of a dangerous
disorder, contracted by exposure to frequent changes of climate, in the
expedition to the head of the Ganges. On my rccovery, I went 1o
Indore in Malwa, being employed on military duty, and after an absence
of nearly two years, having oblained leave of - absence, I again visited
Seluéranpiir, for- the purpose of meeting Lieutenant Hersert, that we
might jointly prepare this paper, in which we shall endcavour to shew, with
as much accuracy as we can, the beights and position of a number of the
Himdlaya mountains. It is incumbent on me 1o declare, and I do it with
much satisfaction, that if any share of' praise, should be awarded to our
labours, by far the greater part of it, is due to the skill and unremitting
exertions of Lieutcnant HerserT, who carried on the survey.alone, after

1 was obliged. to leave the mountains in October 1818. The instru-
ments I used being my privale property, I left the most valuable of them
with him, 'We bad agreed that a base should be measured, and in conse-
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quence of my umavoidable absence, this laborious and difficult task was
exccuted by - Lieutenant HerserT alone, and much of the apparatus was
contrived _b‘y.l}i“m, and executed under his inspection, in the manner he has
dscribed. ‘Tl whole of the small triangulation for the purpose of correct-
ing the stations N Chandpdr-and Surkunda, in which he used my circular
instrument, was hiswork, and he shared equally with me in the trigonome-
trical and astronomical observations of the large triangles, at such stations
as 1 visited, and also gstablished, as we had agreed, on other stations judici-
ously situated, and carricd on operations on them—and our geographical
knowledge of the surveyed country has been much extended by him, not
only in carrying various route lines of the JdAnavi river above Bhairo-
ghati, and of the Setlej above Wongti (which was the furthest point of,
my research in that direction in 1816), but also in tracing the Tonse river -
to its sources in the snowy range; ascending which, in October 1819, he
crossed over the southern ridge of the Himdlaya by the Giinas pass, ele-
vated about 15,700 feet above the sea. Descending thence, he came upon
the valley ¢f the river Baspa, a principal feeder of the S&tiqj, originating
in that cluster of high peaks, which are situated in a re-entering angle of
the range above Jumnotri, and from which in another direction are deti-
ved the more castern rivers.  From its confluence with the Setlej, he follaw-
ed the course of the latter upward to Skipkee, a frontier valley of the Chinese ,
turritories.  Shipkee is in latitude 3l. 48.; 110 miles below Shipkee, the
Sctlej, wiich by the Bhoteas or Tartars there, is called Sang Jing Kanpa,
(Kanpa signifying a river) receives anothc: stream, ncarly equal in size,
which strange to say, has no precise name. It is sometimes designated Spats, .

Moaksang Spatf, being the name of the Purgunnah it flows through, and:
VOL. XIV. 3E !
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Maksang signifying ke Kanpa, & river. Fraithe confluence of this
river with the Setlej, he proceeded up to Ldri, a:frontier -village of
Ladac. Inthis part of his route he desciibes the mountains as entires
.. ly clay slate, bare of verdure and with little snow, and evidently of
inferior elevation, from all which may-bé inferred' that he was at this time
on thé northern face of the great range. Having no. pavticular motives for
penctrating further and the season being advanced, he retarned. from this:
place though he had little doubt, as he says, that if desitous he might have
proceeded even to Leh the capital of Ladac. The roadi being described:
a good, and the people not manifesting' the'same jealousy as those subject
te-the Chinese authority. But this is not the place to- enter into geographi-
cal particilars: an inspection of the map, and comparison witlr those which:
are published in Englard, will shew what has been dome by Lieutenant
HerserT and myself in rectifying their ‘errors. The memoirs I have’
to offer may be conveniently divided into the follawing subjects.—lst. A
description of the principal instrumests- uséd- in the Trigonometrical and
Astronomical Oi)émﬁons; and in the measyrement of the base: these were;

‘1. A PORTABLE Azimuth, altitude and transit circle, made by Troveu-
ToN: this with some other vyaluable instruments from his private
observatory, were presented .to ‘me by imy relative Mr. W, Hopasoy,
F. R. 'S, before I was appointed to.the. mountain’ survey. The con--
siuction and uses of this circle are described by the - Reverend Mr.
WoOLLASTON, in his Fasciculus ‘Astronomicus. Tlie diameter of the ho--
rizonfal and ‘vertical circles of my instrument, aré-each, one foot: the’
former is divided to five seconds; end is read by two' opposite verniers,
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the latter by means of micrometers, and is calculdted to give elevations
and depressions to two seconds. On the horizontal circle the divisions ara
cut in.brass, and are very fme, but so close, that we were often puzzled to
fir- on th; :szuzac‘;t~ line of coincidence, for occasionally three lines on the
vernier and limb : peared to the eye as equally coinciding: but i such cases
we take the mean, ad when there 1s time, the observations are sometimes
repeated on different parts of the limb—an instrument of twelve inches is
cerlainly not large, bul a much larger could not be carried in the moun-
tains. The weight is fifiy pounds: witli the lwo cases it weighs 116
pounds, and is carried in the hills on men’s backs., The telescope was of
twenty inches focal length, and had three eye pieces of the powers to thirty.
or forty nearly, and the wires, ten in number, being five vertical and
five horizontal, were of fiac spider’s web. The advantages which cir-
cular instruments pos;gasé over quadrants or other portions of a circle are
too well known to require much description.  They can be more accurately,
divided than the latter, and are capable of complete reversion in every.
direction. The index and collimation crrors, are determined on the ob-
served objects themselves, and when Lerrestrial angles, or the pole star are:
taken, it may be done before expansion can have any effect on the
instrument. 'Whenever practicable, the circle was used on a firm pillar:
of brick or stone work erected for it. As to the adjustments, and levelling,.
they were always performed, as usual in such imtrumen_ts, by .the ether
level, but*to make the altitude circle describe a true vertical, I used.
the method of bisecting the pole star, whca at its greatest elongation,
first observing it by direct vision, and immediately afterwards its image,
with the faces of the circle, in both directions, and with the telescope



202 AN ACCOUNT OF THE

reversed in the ys.; it then, describes a true vertical. This verifica-
tion cannot be effected, except on calm nights. The circle was
used by Lieutenant Hersert in taking all the angl&s' of _the~small
triangulation, and considering that it was then neces;a,rily placed on a
wooden tripod only, it performed well—at the great statjens, Belville, the
Chiir, Bairdt and Swkunda, it had a firmer support~ All the observa-
tions, as well horizontal terrestrial angles, as of altitudes and Asimuths, were
determined by us, both by the single and double elongations of the pole
slar, and at the principal station of Belville, with great care; and T trust
with as much truth as it is possible to take them, with an instrument of
moderate dimensions. The altitudes of the peaks were observed at several
places, and at different seasons, and the mean taken, except where a depres-
sion had been observed. As the stations are far distant from each other,
it is evident, that the elevations and depressions could not be taken at, or
very near, the same time, with the same instrument, but when they were
observed, the circumstances of weather, were not very dissimilar, and it is
hoped that the ratio of terrestrial refraction deduced, is sufficiently near
the truth for answering the practical ends of the survey. As an instru-
ment for taking zenith distances, the circle answers very well, when shel-
tered from the weather, but on the exposed peaks of the grand stations, we
ocould not avail ourselves, as we wished, of its powers. I lost much time at
the Chiir; in trying to do so, but the winds by night, were so boisterous, that it
was impossible to keep the adjustments perfect, and to use it in a tent, which
is in continual danger of being blown away, distracts the attention; at the
station of Belville in the plains, where 1 was more at my ease, I made toler-
&hly good observations forlatitude, with the altitude circle, though not so
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good as I ought to have done: some of the best, I think, are those made
on the pgle star when in the meridian, by observing at the same
time its ‘elf:va.tion, by direct vision, and by reflexion in quicksilver, by
dcpressing the telescope, then reversing the instrument quickly, the same
is repeated, and .éight readings are obtained by the opposite micrometers:
after this method oceurred to me, I had only an opportunity of trying it on
one night, after which cloudy weather came on, and prevented the reflect.
ed image being satisfactorily seen. 'Where the pole star is higher than it is
here, 1 think very good latitudes may be thus taken: but at Belville the
latitudes were generally taken by Lieutenant, HerBerT and myself,
with the rejlecting circle, as it was proper that the same instrument should

be used at both extremes of the arc,

2. A tucopoLrte made by BErGE. This instrument is the property of
government, and was lent for Lieutenant HErBERT S use.  Asthe telescope;
were necessarily of small power, and the verniers only shewec} single minutes,
this theodolite though good of its kind, was only used when the circle was
otherwise employed, or. could not then be trausported. Licutenant HERBERT
made the most of its limited powers, and as the eyc may estimatc a less
quantity than a whole minute, he always repcated the horizoulal angles on
different divisions of the limb: he was obliged to observe the angles at the
remote and lofty stations of Kedar Kdnta and Uchalard, with the theodo-
lite only, ‘which will account for the sum of the three angles between those
two stations, and those of the Chiir, Baird. and Chandpir, differing from
180. rather more scconds then they ought, though lcss than might have
been expected ; as will be seen in the notes.  But when there is an oppor-
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tunity, the circle will be taken up to Kedar Kdnta and Uchalaré. The
former is 12,589 and the second 14,142 feet higher than the sea.

3. A rerLECTING circle made by Troucnron and marked No. 44. T
did not receive this particular instrument from Mr. Tn’ouq.’t'rox himself, but.
purchased it in Calcutta; though substantial and perfect in all respects,
it does not appear to me, to have so high a finish as tile more modern cir-
cles of this construction made by that excellent artist, and though it is
rather larger, 1 suspect it may be somewhat inferior to them. Every
Person conversant with feflecting instruments, knows the advantage which
circles have above sextants, and it is needless to mention it here. When
the altitudes of stars were observed, we always took them, on different
nights, on alternate arches of the circle, and the sun in the same manner:
the pole star only can be observed on both arches on the same night : some
times indeed when a star could not be taken on both faces, the index error
was used, but always with reluctance. “When the weather allowed of it,
the stars were taken north and south of the zenith, as equally, as to number-
and altitude, os circumstances allowed. 1t will be scen by the lists, that
the observations for latitude have been very numerous. They were taken
with great care: no glass roof was used over the mercury, when it was pos~
sible to dispense with it: the closest corrections for precession, aberration,
nutation, and for refraction, according to the state of the atmosphere, were
applied to the altitudes, which were faithfully noted. With regard to re-
fraction, the quantities directed by the tables corrected for the barometer
and thermometer were applied, but as it is not impossible that there may be
peculiarities in the atmosphere on lofty mountains, which the vsual rules will
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not correct, we were anxious to divide the observations on both sides of the
zenith as much as might be, though that could not always be effected. Those
observers who fancy they can determine latitudes with portable reflecting
instruments to the exactness of a second or less, will be surprised to see
the discrepa.ncies‘qwhich our lists present, even at the Belville station, where
we were not vexed by tempests and mists. It will be seen, that some of the
results vary 10, 12, 15 and morc seconds occasionally on both sides of the
mean ; but when: it Is considered that in an instrument of six inches radius,
twenty seconds is & very small space, being only the % part of an inch,
difficult for the maker to divide, and perhaps more so, for the observer to
read, and that the telescopes are of small power, it seems hardly warranta-
ble to suppose that any number of reflections can reduce the uncertainty to
less than five or six seconds, nay perhaps double that quantity. Indeed
if small instruments are capable of this accuracy, they do more than
considering their size, can proportionably be expected from them, when
we see that obscrvations for latitude made with the most perfect zenith
sectors of five and eight feet radius, and used by such .skilful observers
as Colonels Mupgz and LavBroN, vary in some instances as much as eight
seconds fromr each other, and by referring to the notes of those distin-
guished astronomers Messrs. DeLavere and MEecHAIN, who in the great
survey of the French meridian used the repeating circle, it will be seen
that the results of observations for latitudes taken from the same, and by
different stars and on different nights, did occasionally differ from each
other, twenty and even thirty seconds: though in the use of the re-
peating circle, these casual discrepancies are no doubt rendered of little

or no consequence, in the mean given by the very grecat number of
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observations, which the peculiar construction of that instrument, enabled
the French astronomers to take with great facility in a comparatively short
time. On account of its portability and extensive power, I think the
repeating circle, improved as its construction now is, by Mr. T'rouGHTON,
would be an excellent instrument to employ in mountain(;:urveys: though
it is true that some extra calculation is requisite to* reducc the oblique
angles of objects not of the same apparent altitude.

Our English circles give the horizontal angles directly, and no correc~
tion is necessary, but when they are of great power, they are very heavy
and difficult to carry in the rugged mountains, and require firmer suppor-
ters than we can always conveniently make for them. With regard to
TroucnTon's reflecting circle, it is certainly an admirable instrument, and
above all others, well suited to the purpose for which it is intended, i. e.
the taking of lunar distances at sea or on shc‘)re, as well as for taking alti-
tudes. It may be thought that we were not so successful in making use
of its powers as we should haye been, but it will be seen by the close
accordance of the observations of latitude made with it at Sehdranpir,
by Licutenant ¥lerrert and myself, that if we could have been as
well satisfied with the results taken in the mountains, we might have
dispensed with measuring the base. At Sekdranpir we could observe
at our ease, and the temperature was equable, but on the Chié* the
case was widely different, and I am much inclined to think that the
great diffcrence of temperature between the two places altered, by
the cffect of the contraction of the metal of the circle, its identity, if
I may be allowed so to term it. On the Chir the cold at nights was so
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severe that we were obliged to keep fires in our small tents, while on the
.out side our ink was frozen, and unluckily we did not think of the precau-
tion of kceping the circle as nearly as we could at an even temperature, by
Jeaving it on the out side of the tent when we had read off the angle. On
the contrary, assoon as we had observed the meridian altitude of a star, and
registered it, we laid down the circle in the heatad tent, until it was time to
take another star, and as that operation necessarily took up some time, the
limb and verniers being of different sorts of metals, might possibly expand
and contracl in contrary and uncertain dircetions, and cause error. Sueh
may, or may not be the cause, and in justice to the instrument 1 state these
circumstances, though Ishould think there is no need to make mxpi:osition&
which may appear forcel, when it is considered, that the radius of the
reflecting ¢ircle is only six inches, and that exact reading by candle light
is not to be expected, and that there is a great difference belween observing
calmly in the pl'a.ins, and on the ridge of a stormy mountain, 11,529 feet
above their level. At Baird also the temperature differed from that at
the Chier and Sekdranpiir ; to say nothing of the possib'le uncertainties of
celestial refractions on the two mountains.

For observing the eclipses of Jupiter's satellites, and thence determining
the longitude of the first meridian, I used an achromatic refracting telescope
of Iorty-two inches focal distance, and 27 inches aperture: it was
made by DoLvronp, and had rack work and every adjustment. It was my
own property. Lieutenant Herserr used one of the same dimensions, be-
longing to government, it had no rack work, but was a good instrument,
and also made by Dorronp: he had a'so a good chronometer, public pro-
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perty, made by Baraub, and I had three very fine ones, my private property,
made by Brocksanks and Mouineux. The list of longitudes annexed is
important, as the first meridian is scttled from twenty-four immersions and
emersions of the first satellite, being a much greater number of observations
than have I believe ever been taken in the upper provinces, 1o fix so interest-
ing a point. It was known to the late Surveyor Genecral, Colonel CoLEs
BROOKF scveral years ago, aswell as to myself, that the longitudes assigned

to Haridwar and several places in Rohilc’hand, by Mr. ‘Reusen BURROWES,
were oo far to the west by about seven miles. The name of Burrowes

deservedly stands high, as:a learned mathematician, as well as an expert astro-
nomer, but it is many years since he took his observations in Rokilc’hand, anil

at that time the astronomical tables were less perfect thau at present, and Mr.

Burrowes used a telescope of small power, and T belicve took a very smell
number of observations of the satellites in comparison with ours. 1 do not
presume to disparage the operations of so distinguished an astrenomer, so far
as his means of, accuracy admitted, but it is well known that the duc obser-
vation of the ec]ii)ses of the satellites, and thence determining differences of
longitudc, is by no means diflicult to any person moderately skilled in practi-
cal astronomy, so that those who have the best modern instruments and
tables, and can take the greatest number of good sights, can give the most

accurate results.

" Tne pyramid which I built at the trigonometrical station on the Chiir in
1816, is the first meridian :—

Tts longitude being 77. 28. 30.

Iis latitude 30, 50. 36.



HiMaArava MoOUNTAINS. 2c9

Height above the sea 11,529 feet,
but the highest rocky point of the mountain is 3350 feet higher than the

observatory.

As'to baromet2rs, we were deficient in those useful auxiliary instruments,
thosewe had, being frequently broken: it is obvious that barometrical deduc-
tions cannot be put in competition with geometrical, conducted as the

following were :—am that they cannot be used on the great snowy peaks
which arc not to be ascended. No barowmetrical deductions are admitted

into this paper, except the height of Belville or Sekdranpir above the sea,
as there was no other method of determining it: I believe it to be near the
trath, probably erring in defect rather than excess. T may mention however
that by co-temporary observalions with two barometers by Licutenant
HerserTt on the Chité, and mysell at Sehdrampir, the differcnce of level
comes out 11,581 fect, the true or geometrical height being by elevation and
depression 11,529 feet, a trifling difference, attributable perhaps to chance.
‘We made those barometers out of common weather g]asé tubes and filled
them ourselves. 'We frequently amused oursclves by taking differences of
level by the method of observing the boiling point of water as shewn
by the thermometer; this when common thermometers are used, is of course
only an approximation, but even with those short and imperfect intruments
may occagionally be of comparalive use. The results were often surpri-
singly close, and the greatest crror we noted, was once about four hundred
fect, on a true difference of altitude of 7000: one might cxpect it to be far
greater when itis considered what a small quantity onc degree of Farenheit

9s on a thermwineter of cight or twelve inches long. 1T think that Dr.
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WoorasToN’s improved thermometer;will superccde the mountain barome-
ters altogether. It has every advantage. I may h?re mention that on the
20th of June, 1816, when in the snowy pass in Kanaur, it occurred to me
to put the thermometer to this use, which I did, and the next day, after cross-
dng over the ridge of the Himdlaya, I mentioned the circumstance in a letter
to England, and obsarvel the alvantages to bz darivéd from it, if thermo-
meters could be made portable, with a suTiziently long scale. I was quite
ignorant then of Dr. WooLAsTON’s instruments, or that a. thermometer had
ever been thought of, as a proper instrument for measuring heights, and in-

deed it is very strange, how little it has hitherto been applied to the purpose.

4. 'Tac chain which was used as a standard of comparison in the mea-
surement of the base was made for me by TrougHTON. IL is of steel,
one hundred feet in length at the temperature of 62. and is composed of
twenty links, each being five feet, they are strong and little liable to bend.
It has the usual apparatus of forks and pins to keep it stretched, and index
plates, intended o be fixed to a stand, to mark the termination of each chain’s
length. I much regret that I had not two such chains, that one might be
used in the measurement, and the other kept as a standard, but as there
was oply one, it was thought best to use it only as a check on the cedar
rods, as is fully detailed in the sequcl.

THE above are the princjpal instruments used in the trigonometrical and
astronomical operations of the survey, intended to determine the positious of
the snowy peaks, but in tracing the numerous routes, and filling up the interior
of the map, 'various instruments, adapted to the purposes, were employed,

of which it is not necessary to give detailed descriptions.
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I suarLL here conclude this introductory notice, which I am aware is al-
ready too prolix, and that from an anxiety to exhibit, as well the advantages
we enjoyed, as the difficulties to which we were subjected, in the course of
th- survey, several repetitions occur: still T hope these will be excused, for in
settling finally, whiéh it is hoped the present operations (combined with Cap-
tain Wenre’s) will do, the heights of some of the principal Himdlaya peaks,
a point, on which even so great an authority, as D HumeorT, has fallen
intc error, we have i.magined, that we conld not be too explicit in describ-
ing the instruments, and in detailing, not only our ariginal observations, and
the methods of calculation, but even the several steps, of the process itself;
from which the results are deduced. We have been aware, that it is only
this full and candid disclosure, in which many things are met with that
might have been glossed over, that can give a conclusion of so much interest,
any weight ; and while we deprecate the theorists pronouncing too decided-
ly on the value of results, which may appear to him, much toc discordant,
we fecl confident that in the eyes of the practised observer, who will consider
the nature of our instruments, and the difficulties with which we had to
contend, these very discrepancies will prove our strongest claim to his
confidence.
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Observed Latitudes of Stations..

1. Belville,—By Captain Honasox.

Daete. Sun or Star. With what Instrument.
* - L] M
1816, November, Polarisy c.eveennn. 29 57 16 Reflecting Circle.
A 2 . i1-1
9 110
10 187
13 16°86
- 20 Q97
21 207
18 188
25 ,4 037
£ 1 56 557
7 57 114
) 6 12-7 | Circular Instsument.
. - 12 ) 157
21 _ 56 567
. ¢ k7 , 57 207
Cygui, Tese conenn 037
ygnly 060
Androm cese on 080
11 & 12 eds, 10°»
o & 7 (-4 Pewi, s0se oev o 16.6
3l & 12 197
6 &7 oy Pegasiy..ooeeueee- 978
. ‘32 & 13 085
. & 2 &n’nno-o”.-o-.- 152 Beﬂecﬁn‘ﬁird.-
4 &5 117
6 &7 152
1 & 12 270
13 & 14 147
17 & 18 030
2) & 22 56 54-6
19 & 20 57 027
26 & 27 09-2
1817, Januwy,| 24 & 25 Rigely cccvvenenen 10'5
27 & 29 16'5
31 & 1 Feb. 222
September, 25 Atairy. c.coeee nane 12:6
October, 2 110
3 160
7 092 -
11 056
8&9 Sirlus, sseccesnaccs 077
10 & 11 SUNys.r covnnnacs 00'8
November, 1 &3 082
October, 3t Polarisy ..cvve a0 H2-3
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Latitude of Belville,—Continued.

Date. Sun or Star. \ With whkat Instrument.
o
1817, November,) 6 Polaris,. e eeeeeere| 29 57 089 | Reflecting Circle.
October, £3 - 04'8 | Circular Instrument.
o1-2
Nc'ember’ .~ ¥ s“’ ®vacesasnesee 045 Reﬁec‘in‘ Circle.
144
075
086
130
000
4 16+4
* 158
56 533
57 025
56 505
57 155
56 5551
Mean, 20 57 095
By Licutenant Hermnerr.
4 [ L
1818, November, .0 v Pegasiy ccov covocar 29 57 150 | Reflecting Circle.
« Cassiopeissy... -..- 26-2
a Polaris,.. ceceaces: 187
21 Sun’s lower Emb, . .. 09-7
a Pegasiy cccoveecen- :g:
o Pegasiy...coc0cne . .
: « Cassiopei®, - ccve - 189 |-
23 a Polarigy. ..ccocvnne- 513
a Cassiopei®, ..cove-- 19-5
2P0 Sun’s upper Kmb,. .. 32:5
27 > Pegasiy.cooaosecc- 253
@ Cassiopei®y.ec----- a3-4
a Polarisy..co cooe oo 016
8 v Pegasiy.. ... cone 041
« Cassiopei®,.....--- 56 513
« Polarigy. ..ocovoeee 57 110
Sun’s upper Kimb, .. ; ;g
1 Dittoy ccoceccenoes )
Decembor, 2 Sun‘s,lower Yimb, ... 56 39-5
@ Cetiy ouvenansoree 57 ‘35'3
a Perseiy c.oav coeees “‘)";
3 Sun's lower }imb, - .. 099
@ Celiyooecarccoons s
& Perseiy .o..oo0ee-- 66 587
a Polaris,....cocee-c 57 231
4 Sun’s upper limb, ... 17-1
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Latitude of Belville,~Continued.

Date.

Sun or Star.

Witk mhat Instrument.

1818, December,

¢&ti,-uooavaap-np
a Pcl'lei,.... evecss e
Aldebaran, oot .00
Capellay cacuies e
Sun’s lower limb, ..
aPe i,--ou----.-o
zawg:':OPeiE,........
a Polarjsy ........ ..

Nean,

"

20 57 225
454

291

56 472
5140

57 206
179

05-9

——— ——————

29 57 18

Reflecting Circle.

L 2

9, The Chér'y—By Captain Hopasox.
]

1816,

ng“lul,lnlp.-ao.-

B Leonisy ..o cveees
Polarisy «oreeeee v

Atlir,-poy'po- even

Mer. Alt. of Sun,...

Cir. Mer. Alt. of Sun,

] ] ')
30 50 015
09-7
26'8
325
231
130
040
09y
030
21-0
010
175
175
05'8
055
159
21-2
159
212
16-3
16'3
002
002
00'8
008
142
142
257
25'7(
214

© 214
———

Mﬁa“ 3

0 50 137

Reflecting Circle.
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Latitude of the Chir’y—Continued,

By Licutenaut Hensszn

Date. Sun or Stam With what Instrument.

o ! "
1817, October, 13 SiriuSyecsececvonns 30 50 244 ' Sextant,
. 923
12:1
246
5 194
238

30 50 21°1

l6 Pohl' smf, ss0 s s 30 50 lﬁ‘o
318
217
349
*00'5
09-6
26°5
365
284
386
12°0.
146
139
257
20°5
305
282
111
191
197
258
36:G
263
. 156
h 271
256
262
279
254
29-8
30°1
12°5
123
049
186
26°1

30 50 226

« Cetlyerounn.......l 3050077 |
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Latitude of the Cliv/*,—Continued.

Date.

Sun or Star. \

With what Instrument.

1817, October,

16.

17

4 Ccti,.....-......

30 49' 587
50 048
40 536
50 151

095
09'1
14-6
211
28-0
174
154
158
119
130
063

slm,o-oi eesce veae

30 0 111
30 50 26-7
i8-2
236
26-7
13.6
184
197
208
235
254
280

191 |

321
26-4
217
132
159
12:6
131

261

105
172
157
225
17-5
17'9

”*
T

30 50 237

30 50-28-0

258

207

Sextant,
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Latitude of thc Chit*,—Continued. '
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Date.

Sun or Star.

With what Instrument.

1817, October,

et — e —

17

18

S\m,.... erens s0 e

o 1 "
30 50 16-3
158
49 58
131
030

I

30 50 150

30 50 19-1
19-3
17-4
136
230
219

N 355
262
27-3
299
178
217
331
235
L)
189

30 50 222 |

Sextant.

RECAPITULATION.

The latitude by Sirius is,

Polar Star,

a Ceti,

The Sun }6th,
Ditto 17th,
Ditto 18th,

o ' "we
0 50 &1-1

22'6
111
237
150
222

30 50 20-4

Place of observation S. of Pyramid -

Mean of 108 observations,

02y

30 50 22'5

Polar Star, ...... .0
@ Urse Majoris, .....
a SerpentiSy .........

a Libre,........ .4
B Urse ,Mn.joris,......
« Serpentis, ,.......

Antaresy. oo ooeeoee

Anmres,..........l

I

o " .
30 50 337
27-0
49 485
50 165
01-7
216
188
156

Reflecting Circle.
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Latitude of the Chdr’y—GContinued.

Date. Sun or Star. Witk what Instrument.
o ) 1)
1817, October, 18 v Draconis, .... ... . 30 50 227 | Refiecting Circle.
. Polar Star,......... 115
138
024 .
1C.7
Spicayeeee s, 22.9
n Urse Majoris,. ....[™ 220
a Librz, ....... ese 222
B8 Urse Minoris,. ..... 22°1
« Serpentisy ......... 49 523
7 Ursz Majoris, ..... 50 113
« Libra, .... ...... 18'0
£ Urse Minoris, ..... 17-3
a Serpentis, ........ 316
., Antares, .......... 364
a Herculisy «ovueene. 223 K
a Ophiuchiy ....,.... 49 587
o Draconisy .... .... 50 079
v Aquiley ....0e... 059
aDittO’l.l-o»pI!lII 49 584
Spicay soveisvanens 50 286
7 Urse Majoris, .. ... 18:2
@ Libra, .. ... ... . 089
£ Urse Minoris,. .... 076
@ Serpentisy. ... ... 358
Antares, .......... 271
e Herculisy.......... 202
e Ophiuchiy......... 151
; o Draconis,.......... 11-5
a Aguiley ,evesivnes 199
Place of observ. S. 30 50 (])26?
of Pyramid, . ... } + .
| 30 50 183
8. Buairit.
o ) ’
March, 30 « Hydre, cooaern.... 30 34 1011 Refl ecting Circle.
Regolus, .. ... .. 026
April, 2 SpicRyeces crerene. 345
Auntaresy seeeeena.. 315
Regulugy.......... 100
« Serpentisgg ... 056
a Ophiuch®. ..., ... 17°5
8 Urse: Minoris, ..... 101
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Latitude of Bairdt,—Continued.

219

Date. Sun or Star. With what Instrument.
o ' "
1817, April, 2 a Polarisy coseerenn.. 30 34 32; Reflecting Circle.
o Urse Majorisy. ... 387
a Ditto’o-lo..--loto 19:0
2 Dittoy. . vvnernnn. 296
o Draconiiy eveeeses 377
3 a Hydray oo eeen ..., 17:0
Antaresy.......... 30-7
@ Libre,....... e 293
. Regulusy ovuen... 193
i « Serpentis, ......... 148
@ Ursz Majoris, ..... 316
v Ditto,............ 272
n Dittoy......... cee 34'1
v Draconis, ......... * 419
4 e Urse Majoris, ..... 349 )
a Polaris, .....c00ues 30-3
o Urse Majoris, ..... 524
6 Regulusy. . oovenn.s 10°3
a Urse Majoris, .. .. 303
B Urse Minoris, ..... 275
a Polaris,...ocvn.. .. 483
o Ursz Majoris, ..... 387
7 Dittoy ceonnnrneene 56°
3 Spica, .cevuuennn.. 02}
Regulus,...... .. 311
a Urse Majoris,...... 30-4
GPOIM?"'l.-..IQ- 24'6 °
16-3 |
337
- - 29.9
o Urse Majoris, . --. . 327
7 Dittoy..icoeeacsns 431
9 z Hydr®, .......... 147
Regulusy.ooev.nn.. 312
@ Librey...oeae 0 240
14 a Serpentis, ceoes am- 36'9
B8 Ursz Minoris,. .... 437
15 a Urse Majeris, ... .. 41-3
16 Spiul,........-... 498
£ Leonisy cccvenncnne 11°2
a Scrpentis, cavee.e.e 073
a Oph'lllchi, R AN NN NN 42'3
B Utrse Minoris, ..... g;g
TiByseoescvones *
« Polarie, - 291
7 Urse Majorisy v «s-. 24'8
l7 [ 3 Hydm,......,...- 33 57‘7
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Latitude of Bairdt,—Continued.

Date. Sun or Star. Witk what Qnstrument.
v o »
1817, April, ‘ 17 Spicay ccevnrenaaas 30 34 04 | Reflecting Circle.
Regulusy..oov.en, . 350 .
] B leonis,....... cne-s 29-6 .
a Urse Majoris, . ... .} 442
7 Dittoyesersirasa 359
Mean, 30 34 26-2
4. Surkunda. .
' o "
October, 19 . o Pegasiy ........... 30 24 271 | Reflecting Circle.
a Cassiopeix, .. ..... 010
« Polaris, .. ... ... 130
20 Sun’s upper limb,... 23 56-3
a Cephely ccaceecne. 24 350
o Pegasiy ccceavencen 096
« Polarig, ......ccc0 23 448
21 Sun’s lower limb,. . . 530
e Aquarii, ....y.c00e 24 000
v Pegasiy, «cocveneeen 192
« Cassiopei®, . ... ... 23 579
« Polaris, .. ....c00n 23 O1-5
22 Sun’slowerlimb,..... 23 590
23 Ditto upper liuﬁ), .s 518
@ Cygnly covveveceess 58-2
aCephei,..........* 24 188
<4 Sun’s lowerlimb,. . ... 23 51-3
a Cepheiy .. ........ 24 198
a Pogasiy.cevcennnn.. 23 851
7 Pegasiyeccecensnsn 24 091
z Polarisy.ceone.,. .. 003
2 Sun’s upper limb,. . . 23 516
27 Ditto lower limb,. . . 632
28 Dito Ditto,. ...... 566
@ Cephelyscenn. oo, 2¢ 200
e Agariiye,.onie e 23 562
M Sun's lower Jimb,.. . 51'5
@ Ceph€iy....ocuue,- 23 145
a Aquariiy..cccev.aes 23 539
a Pegasiyeoace-cenen 24 203
o Dittoye.vescccse... 168
a Polarisycese avenn .. 099
Mean, 30 24 046
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Latitude,—Continued.

. Wiharts.

221

i

Date. Sun or Star. With what Instrument.
° '
1819,  June,| - a7 @ Libr®,.c..cceeeee.| 31 14 437 | Reflecting Circle.
8 Ursx Minoris,...... : 400
18 o Urse Majoris, ..... . 456
Dittoy. .coccneennnn 518
Dittoy.e.veenenen. 348
Dittog.eve socveoae 237
« Libre,.. ........0 N2
Dittoy, . .oeevr onns se-2
Dittoy. . cevvenennn 2392
8 Urse Minorisy...... 386
39-9
. 506
. 466
« Serpentisy ........ 467
411
430
29 B UrseMinorisy. ... ;132
269
350
« Libree, ee0veeen... 53 5
373
335
32-2
27 .. 094
B Ursz Minoris, ..... 479 ¢
@ Libr,eeee eonease a7 |~
46-5
Mean. ! 81 14 380
RECAPITULATION.
o 1}
1. Belville,....by Captain HOBGSONy. e e e v e aaue 29 57 09’5
— Lieutenant IIERBERT, .« c0c... 11-8
2., The Chié‘y .— Captain Honason, .. ........ 30 50 137
— Lieutenant Hunsent, (Sextant) 225
— Ditto, (Reflecting Circle) 18-3
8. Bairdt,.... eene mesce cone ce.. 30 34 262
4. Surkunda, . ceee .o .. 30 24 046
5. Whartds, .. .... ere. 31 14 330

Ny
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Longitude of the 1st. Meridian of the Survey.

"Tue methods resorted to for determining longitudes béing rather less’
susceptible of accuracy than those for determining the latitudc, it has been

deemed adviseable to reduce all the observations, made for the former pur-
pose, to one point. Having thus obtained a mean result, the differences of
longitude of the various places of the survey being applied to it, their

absolute longitude from Greenwich becomes known.

IT is not our purpose here to enter into any comparison of the relative
degrees of value, which the several methods of determining this point may
possess. It may be sufficient to state, that finding in practice, the immer-
sions and emersions of Jupiter’s satellites, as compared with the nautical
almanack, afforded us very close results, and being in possession of instru-
ments fully equal to such a course of observations, we have naturally
leaned to them, not omitting however any opportunity, when in a con-
venient place, of making also other observations. It would be no doubt
desirable that these should be compared with others made at a place, the
longitude of which is well known. This however cannot be Greenwick,
because the number of immersions and emersions visible both in this coun-
try and at Greenwich is very small, and of these, few can be observed at
that place, owing to the uncertain climate. Madras therefore naturally
presented itself as more properly adapted to this purpose. The seat of an
observatory of the Honorable Company, its longitude must be known to
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the greatest accuracy, short of trigonometrical certainty, and the differ-
ence of longitude being so small, while the climate is equally favorable,
there was a likelihood of finding a corresponding ohservation for every
one made here. It was with these ideas, that a list of a number of the
immersions and emersions of Jupiter’s satellites, was forwarded to the Com-
pany’s Astronomer Mr. GoLpingHaM, who very rcadily furnished us with
his own observations of the same phenomena. A second list was afler-
wards sent, but his answer has‘ not yet been received, and as in the first the
number of observations is in no degrce comparable to the total number
made, it has Been thought most adviseable for the present, while waiting
a more correct detcrmination, to present here the results obtained from a
comparison with the Ephemeris. It is to be noted, that whalever error
may be occasioned in the longitude, as deduced from emersions, owing to
want of power in the telescope, will be counteracted By an equal error
in a contrary sensc affecting the immersions—so that supposing the tables
tolerably correct—a mean of the results of emersions and immersions, will

.

we Lthink be found not far removed from the truth. -

Tue differences of longitude are in most cases found either wholly, or
the chief part, trigonometrically. In a very few instances, and for very
small distances, the route survey checked and corrected, is neccssarily
taken. 'The error in this part of the calculation can in no single case

A . -
amount even to 4, and on the mean must be insensible.

VOL. XIV. S L



v

AN ACCOUNT OF THE '

Immersions of Jupiter’s 1st. Satellite,

Mean longitude of 1st. Meridian,

or in even numbers say,

14 Immersions, 5 09 419

o “
77 28 30

o ] L
§ 09 53977 28 285

Date. Place of Observation. L"”g‘:;‘;:‘;"{l“-
H. M, S,
1814’ “B"ch, 9 Dé’lfﬂ’.o.-.otl'-logoc-.n.--.-o-u-on 5 09 42
1817, April, 10 Geirdhy. ... .oonereenereneiiinaanans . 5 09 56
: 17 SUCTEy 0vervensnssenscenenns e 5 09 20-9
Khursali on the Jumnag, . «.oo....... .. 5 09 226
May, 10 Recital on the B'hdgirathi, ........ ceee 5 08 480
12 Ditto Dittoyeeeerscmeennnns 5 09 545
Cﬁacarmam,.............. .......... . 5 09 528
1818, 5 Nahtn, cooovvnavaiinnironcaiannane, 5 09 33-3
1819, April, 18 Bel in Jounpur, cereneren ceerernainioe 5 09 216
25 Kalsty coene ceeereaeeennsosanenennnn 5 09 265
June, 3 Saura on the Tonsey oo .ovo.un.n. wreoen 5 09 500
. July, 5 Kolghery cooeeaneeseiaieenn, teeens S 5 09 482
1820, May, 6 Bysili in Bangerky ovve cuveivniaaaas. 5 09 522
22 Nyuralin Bamand, .. .... ceesiarranas 5 09 576
\ ¢ Mean of 14 Immersions, 5 09 419
Emersions. )
1814, April, 25 l Déhrn,:............................ 5 09 S0
' May, 2 Bhadraj, ........ ebecsesscssannn ccee 5 10 09
[ ) 18 B‘-'lv‘.ac,.-..n-.uooino-.-o--.-o;o.nn. 509372
July, 13 510 232
30 509 538
August, 14 5 10 062
21 5 10 02:3
lalo’ Mly, 9 Nahaﬂ, PRI LRI mmmmm 510 136
Juue, 17 T'’randeh in K(maur,..... C ereeseninea 5 10 06'3
1817, 13 .Suklaea,....'..... ceecscenssenmeny 5 10 01
30 Nyuralin Bamandy ......... cevaenas 5 10 259
August, 21 DEhray ovecnoeineneiinons ceeenean 5 10 067
September, 6 5 10 099
Bem’l...l‘t‘.l...l'.l'l.lil.'tlt 510 31.2
October, 15 5 10 183
Dékra, . 510 11-2
1819, August, 13 Kotgerhy oo oo oovonns e, 5 10 13-8
September, 21 Runtan on the I’abcr, cecnsrecaraiians 5 09 459
October, 23 Nakoin Hangarangy .o.e covnveeeen... 5 10 038
30 Siinnam in Kanaury ... .ovevveiiviaens 5 09 53.2
November, 8 Nakar in Ditto, «cvoveveeeracennannn, 5 10 041
15 Nirt on the Setlejy .. .... Ceenns cenesees 5 09 54
December, 1 Kotgerhy ... .ccoovnianiniane savnnnsa 5 09 534
8 KO“‘iangdl,.... eee 0 seee atecesene 5 10 065
1820, November, 9 SahGranpiry «ovooeeveiinoiiiieioanas 5 09 42-3
Mean of 25 Emersions, 5 10 059
Longitude by 25 Emersions, 5 10 059
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'Hﬁ' dicount of the measurement of a Base Line of 21,7548 feet.

By Licvtenant J. D. HERBERT, 8t Reer. N. L.

CarTiAN Hobcson having in what precedes, referred to me for an
account of the manner in which the task that devolved on me, (in conse-
quence of his bad state of health) of measuring a base, has been execu-
ted; I propose in what I have to say, first, to give a brief description of the
instruments and methods of using them; and to subjoin a table containing
the particulars of the measurcment, with the resulting length as properly re-
duced. These are to be followed by detailsof a small triangulation, founded
on the base; with the length of one of the great lines determined mefefroxh'.

.

In the execution of this measurement, I had to contéﬁa with great diffi-
cultics; owing, to the want of assistance. Iam of opinion however that
the crror of the measurement, does not exceed two feet; ar uncertainty
‘which will only affect the distances of the most remote peaks by about
sixty or seventy feet. As the fruit of my eipeﬁence, I may mention} that
I would not attempt a similar operation with wooden rods, withqut such
metallic additions, as should detect and register the alteration in their
length, arising from atmospheric changes. ; |

" Ir may be thought that with a chainsuch as has been described in Cap-
‘tain Hopason’s account of the instruments, there was required little con-
sideration, as to the mode to be followed—all thal was necessary, being to
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have coffers and stands made for it. But the employment of the chain in
this way would have evidently consumed an immense period of time, not only
in the opereﬁon itsel_f, but still more, in lhe preparation of the coffers and
stands, the latter fequiring to be made with elevating screws. This alone
was a sufficient objection; even supposing the great delay it would bave
caused,.ﬁone. ~For in thi~ remote part of the country one such stand
could not Ibe prpperly executed if at all, without incredible difficulty.
What then would have been the case 'vhen there were twelve or fourteen
to be gonstructed. 'To. thls must be added the conaderanon that T was
alone in a work whlch requires at least two to execute it properly. From
the begmmng therefore I relinquished the idea of employing the (.ham—
except as.a standard of comparison, for which purpose it was inv aluable.

2. 'Wasy I had rejected the, chain it appeared that the best substitute
‘would be a set of rods. constructed of pine wood; the comparative unalter-
abxhty of which has.been, long known Such rods have been employed by
some philosophers in the measurement of a degree, particularly by La
CanLre and General Rov. It is true.that General Rov rejected the
measurement niade with- them, in consequence of the changes which he
found the greater or less quanﬁty of moi?u‘re in the atmosphere produced
in their length, yet when we look at the small error which a re-measurement
of this base with glass rods~deteeted, we shall be satisfied that for the pur~
pose I contemplated, ping rods are capable of sufficient accuracy. He
found the difference between thc two measurcments only two feet, and this
in a distance of 5% miles, and I certainly thought so small an error as this,

could never be alleged as' an objection to the success of my operation.
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indeed I had laid it down, that if I could obtain a degree of accuracy, which
would leave not more than an uncertainty of one foot in 5000, it would be as
much as I could hope for, and sufficieut to ensure all the advantages, for the
attainment of which the measurement was updertaken,

“

3. THr next point was to settle in what manner the rods werc to be
constructed.  This was of course, to depend a good deal on the nature of
the stands which could bz vatained. Geaeral Rov's rods were tweity feet
in length, and trussed veil.cally, and lajerally to prevent bending—picces
of ivory, with fine lines drawn on them, being inserted in the extremities for
the purpose of making the conlact perfect.  The method of contacts was
however found to consumeteo mach time, and metal buttons projecting from
the ends of the rods—were made to bult against each other. In using rods
of this deseription, heavy stands with -clevating screws were indispensible,
These I have atready noticed were oul of the question, and therefore this
mode of construction was necessarily abandoned. Foreseeing from the
first, the great time that it would cost to prepare stands of ax‘;y description,
I had contemplated the possibility of doing without them, and.in the follow-
ing manner =—Supposing a number of stout pickets driven into the ground
at distances of twenty-five feet, I thought a rod of this length, well trussed,
and furnished with points, forming in some .measure a large .beam-com-
pass, might be used for setting off accurately this length from.picket to
picket. This method would have been sufficiently expeditious, and would
bave required hardly any apparatus; but on mature consideration I feared
it would be attended with more error than is allowable. The measure-
ment bcing conducted so near the ground would have occasioned great

YOL. XIV. 3M
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uncasiness in the position, and it is well known how essential an easy position
is to correct operations of every kind. In using points too far laying off the
length of the rod, it was evident, that a little uncertainty would prevail.
The great length would have made it also unwieldy, and where the position
of one of the points was necessarily to depend on the intelligctice, and care of
a native, it was feared that much accuracy could not be expected. This
i;:lea'was therefore abandoned, but I have thought proper to notice it here,
not only to shew the difficulties I had to contend with, but also as thinking
it might be found useful on other occasions, where only a tolerable degree
of currectness may be desirable,

4, Avmiovéar'] saw the inconvenience of points, acting as I was
without a ‘¢oadjutor, yet I did not immediately give up the pickets; indeed
the ‘ohjectibns and difficulties that interfered with any plan depending on
stands, were 'strong niotives to do if possible without them. 1 therefore
considered, 'if 'tgle method by pickets might not be so far modified as to be
executed by contacts instead of points. I recollected the apparatus which
the French philosorhérs had employed on a similar occasion, where they
h’;ad used metallic rods, placed in a line, but not in actual contact, the shock of
the latter beihg supposed likely to cause conéid_erable crrors.  To determine
the distances of thie rods or rulers, there were small slips of metal sliding in
grooves called by them Languettes, and furnished with verniers, by means of
which they .could determine the cxact quantity between the rods to the
greatest nicety: such an apparatus 1 saw was applicable to wooden rods,
shpperted on pickets, “placé;l nearly but not quite in contact. In this
way ihe position would be much easier, and the accuracy of the work
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depend less on it. Indeed so unexceptionable did this plan appear, that
I determined at once to employ it; and the only motives that afterwards
induced me to change my mind, were, the insufficiency of the seasoned
wood, I had brought down from the mountains to construct three trussed
rods of that lel;'é"th or even two ; and a hope, that by another method which
I had just fallen on, Ishould be enabled to get through the work still more
expeditiously than by this, particularly as I should lose less time in the

preparatory operations. This new method which was the one finally

employed, I now proceed to give an acconnt of,

5. Tug picce of wood out of which T was to cénstruct the measuring
apparatus, was twenty-six feet in length and about six inches by four. It
was a piece of that beautiful species of pine, called by Dr. Roxnurcn.
Deodara,* the wood of which the mountaineers consider indestructible,
It had been taken out of a dwelling house which had fallen into decay, and
as the houses in that part of the country last a very long time, this piece,
which had served as a beam, could hardly fail of being well seasoned..
Being so small however, it was quite out of the question to have more
than one trussed rod out of it, and as T saw that with lessthan tliree rods, the
measurement could not be depended on, I resolved to dispense with the
trussing, by which means I should have four of twenty-{ive feet cach, making
one hundred feet or an cquivalent to the chain. A rod twenty-five feet in
length, and 12 inches by 1 (as I was obliged to construct it), it may
be casily conceived, must be considerably too pliable. It was therefore

____—___———_———;_-——_——————————"‘——‘M"—__—‘

* Tus is undoubtedly the Pinus Cedrus or Cedur of Lebanen.  Llobasox.
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necéssary to have them gupported at distances of 61 feet. The plan I hit
on for constructing these supports, was I think happy; ellowing as it did,"
great facility in laying and adjusting the rods of the same hypothenuse,
being favorable to expedition, requiring little art in the making, nor much
timber, nor even that well seasoned, and above all, being sh as might be
quickly eonstructed.

6. ;Pnnsn supports are represented Plate I figs. 1 and 2. They.consist
of an upright, of from six inches to three fect in length, fashioned square, to
within two inches of the bottom, where it has six equal faces: on the alternate
ones, are inserted legs at right angles, in all three, and thesc legs are cach
armed with a strong iron prong for taking hold of the ground, when laid
for the rods. These uprights are about three inches square, and there is &
levelled groove on one face, reaching nearly the whole length in which
slides fooeely, a piece, baving its upper end fashioned into a fork (fig. 3)
the prongs of, this fork are broad, but short and separated about three
inches. It isin this fork that the rod is to rest.

7. Tms sliding fork is to be steadied, when brought to the proper height
by means of thin wedges driven between it, and the sides of the groove
in which itslides. The uprights being of three sizes, six, eighteen and thirty-
six inches, and the stems allowing of a correct adjustment to all the interme-
diate heights, it is evident that these supports are equal to all the inequali-
ties of ground, that can possibly occur, and this I found to be the case, car-
rying on many of the hypothenuses to 1000 feet, and this on a surface so
very unequal as the Diin, the fall of which too in four miles is between
three and four hundred feet.
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8. Tue rods which are rectangular prisms twenty-five feet in length,
and 118y 13 inch; were meant to be placed in pairs; the two pairs being
separate, and one remaining fixed, while the other pair should be brought
forgard. To support each pair of rods, nine stands were required, being
placed at distgnces of 6} feet. Thus for the four rods, were wanted
eighteen, and nine to be laid ready for the rods that were to be next brought
forward, to which adding ten more, five large and five small for unexpected
inequalities, the total number is thirtyseven. 'Though this be a large num~
ber, yet the quickness with which they are constructed, more than makes
amends, so that where wooden rods are used, I do believe it to be one of the
most convenient methods of supporting them that I have any knowledge of,

9. Tue rods which formed the pair, were placed interlocking (fig. 4)
the ends being cut to allow of that arrangement. But the pairs being
placed separate, so as to allow of having a fixed point on the ground;
required some means of measuring the distance between them. I adopted
the same method as that alluded to (art. 4). The fixed ‘or hinder pair
had attached to their anterior end, a brass cheek projecting 1 inch beyond
the wood, to which, it was secured by two screws, passing through the rod,
and clamped with nuts. The fore pair again had attached to their upper
surface a brass plate on which a groove was fashioned, a slide moved
freely in this groove and could be pushed out so as to touch the fore edge
of the brass cheek belonging to the hinder or fixed pair of rods. The
quantity being measured by a Nonius. This apparatus is represented
by fig. 5.

VOL. XIV. 3N
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'10. Tue rods being so long and thin werc; necessarily extremely
pliable, so that supposing the forked slides of the stands to be 18d quite
correctly in the hypothenusal plane and the rods consequently adjusted in
one scuse, still it was by no means likely they would bz correct \ch
respect to the vertical plane; without which it is evident the' distance be-
tween the extremities of the rods must be continully changing.  To guard

against this error a brass wirc about ;, of an inch dinmeter, was stretched

along the middle of the rod, -sufficiently light *o Icave no doubt of its
straightness of direction. At convenient distances small flat bridges were
attached to the rod of the same height as the wire, and in their middle a
narrow gr(;ox'e of about - of aninch. The rod was casily brought into
such a position by means of small wedges pressing against the prongs of
the forked slides, that the wire lay freely in this groove without touching
either side of it. 'The rod was then known to be straight. This wire
had also a second use, and no inconsiderable onc. The forked slides were
to be brought in’to the hypothenusal plane by a boring tclescope, placed
on the hinder rod, the adjustment being made by means of a small cross of
wood, the transverse piece of which was fixed at exaclly the same height
as the cross wires of the telescope, when placed on the rod. But it was
tound that this manner of adjusting the forks was not entirely satisfactory,
as there was alwayé a trifling deviation in most of them.  The reason of this
will appear evident if it be considered that the slides being raised or depressed
by jirks, were necessarily very difficult to be got quile correct. This difficulty
had been foreseen from the first, and indeed the clict object of the wire
was to correct this defect. Although it be certain, mathcmatically speaking,
that no wire or cord stretched between two supports can ever be perfectly
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even or free from a slight bend downward: yet when the tension is great,
and the weight of the string little,. its deviation from the line joining its two
extremities, may be so small, as to beinappreciable by sense. The brass
wires already mentioned were thin, and they were stretched by a weight a
little short of the maximum, they were capable of bearing. They may
therefore be supposed to have been rectilineal.* The small bridges alrea-
dy noticed being of the same height as the wire at its extremities, and the
groove a'lowing of the wires being depressed m the case of the rod lying
uncven, it was seexr immediately by the position of the wire, whether the
rods were situated in the intersection of the hypothenusal and vertical
planes, and if not they were easily brought into- the required position by
means of the small wedges already noticed, applied under and on either
side of them. Perhaps it will be said, that this method was troublesome
and consumed time; no doubt it did: but certainly not so much, as the em-
ployment of trussed rods and stands with elevating screws would have
done—and indeed when my people began fairly to understand what was
meant, I got through the work quick, and found on passing z;long the line
of rods hardly ever cause to touch the adjustment myself. Fig. 6, repre-
sents this contrivance on a large scale.

1. Ir has been already noticed how small the error of pine rods was
found by General Rov. His method however of comparing the rods,

several times during the day, with a standard, was in some measure

— W ——

% Aurnovcs the trath of this be evident, and that it was confirmed by experience, yet it may be well
to notice here, that supnosing the wire to have fallen in the middie, below the straight line 4 of an iuch,
which it certainly did not, the ervor in the length of the rod would be only % of an inch,
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the reason. As I had neither the facilities nor the funds to allow of
my conducting the operation in the same style, I saw that some check
was required, to guard against any very great change in the length of -
the rods. To compare them several times a day, would have been a
means of delaying excessively the operation, especially as having no
one I could depend on, to afford me any assistance, added to which, I
had no materials of which to construct the standard rod, except wood, and
then I had no means of guarding it against the ~ffects of the weather. Itis
true there was the chain, (and an invaluable standard of comparison it
proved) but to have compared the rods with it daily, even once, not to say
several times, would have caused so much delay, as must have deprived me
of all hopes of finishing the work, within any reasonable period. To lay
off the length of the chain it was necessary to insert firmly into the ground,
a draw and a weigh post, and this consumed much time: again without
stands and eoffers, it was the work of half a day to get the chaiu correctly
laid. It was indeed a consideration of these difficulties, that made me
eriginally abandon the idea of using the chain in the measurement, and
yet in practice, I found them much greater than I had imagined. As
therefore it was quite out of the question, comparing the rods often with the
chain, I thought of the following plan of detecling any changes in their
length, arising frum variations-of temperature or humidity.

12. Tux original idea of this plan was unexceptionable, and if it had
been executed, would have stamped the measurement with every appear-
ance of accuracy. Unfortunately however I was tempted to modify it, in
cunsequence of some difficulties that occurred, and by this modification an



Hinsrava MoUNTAINS. 235

uncertainty* has been occasioned, small it is true, but still greater than

nced have been. My first idea was to attach to the wooden rods, thin
iron or brass slips, either of an equal length or something shorter—by
means of which, and a thermometer, it might be seen whether and how
much the wood-had been affected in length. The modified plan was to
construct a machine, which I afterwards distinguished by the name of a
comparator, and by means of which, I thought the changes which the wood
might vndergo, would be detzcted with as much certainty as those in metal,
by means of the thermometer, In forming this judgment I overlooked
however a very essential difference—the homogeneity of the metal, and the
want of that quality in the wood, which circumstance causes so much un-
certainty, that judging from experience I would say, that no two pieces of
wood will lengthen and contract in the same manner and degree for any

length of time. Fig. 7, (Plate IL) gives a view of this comparator, as:

finished, and figs. 8 and 9, explain certain parts referred to, in the follow-
ing description. .

13. Ir consists of a frame of wood, supported on four legs, strengthened
by cross pieces, so that in lifting, no alteration of figure takes place. To
this frame is screwed a wooden piece eight feet in length, and of the same
thickness and breadth of the measuring rods, represented by figs. 8and 9.
To it is attached, about an inch above it, a brass cylindrical rod of the same

length, by brass rings which screw into it. 'To the last ring marked g, the

* Asout two feet.

VOL. XIV. 30
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brass rod is firmly fastened: in the others, it plays loosely, and is free to ex-
pand or contract.. The end b has a pin ¢ passing through it vertically,
which presses against an index of brass d, that moves over a graduated arc,
and thus points out the alteration in the relative lengths of the wood and:
brass, from time to time. The absolute change of length in the brass be-
ing known by the thermometer, and the received rates of expansion, it fol-
lpws; that the actual change of length in the wood becomes also known.
It is hardly necessary to mention, that the wooden piece A B is only fasten-
ed at one end, being free to contract or expand between wooden studs that
prevent its warping.

M. Tae index d is kept up to the pin, when the brass is contracling,
by means of a small spring, which in every situation keeps it in accurate
contact with the pin. ‘The point where the pin presses, is within | an inch
of the centre of motion, while the index extends 12 inches beyond it. By
this means the minutest changes are discovered, being increased in a ratio
of 24 to 1, and such was the sensibility of the instrument, that scarcely for
%0 minuites did the index ever remain stationary. ‘This fistrument I called
a comparalor, hecause it served to compare the length of wood; with that of
brass, and therefore to detect any changes in the former. As the wooden
rod of eight feet (A B fig. 8), was cut out of the same piece of timber
as the measuring rods, I did at first imagine that it would prove a very
safisfactory means of doing away the objections to wooden rods, arising
from the effects of the weather in altering their length. The result was
not however answerable to my expectation.
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15, TaE remainder of the apparatus, consisted of a plummet and tripod,
for marking the point on the ground, where the measurement left off, and
allowing it to be found readily the following morning. Fig. 10 is a
representation of this. The piece A B being moveable in the direction
of the groove a b, and also turning readily on the screw ¢ as a centre,
was easily brought into that position, in which, a notch cut in the piece of
ivory, d, should correspond exactly with the wire of the plummet suspend-
ed in water, and hanging from the tripod of a theodolite, placed in advance
of therod. The distance of the wire from the rod was determined by
means of an ivory scale. This plummet was also useful, when it became
necessary lo rise or fall at the commencement of a new hypothenuse.

16. Tue flags which were used to align the base, and the pickets which
were put down to mark every 500 feet, had nothing remarkable or requiring
description. The flag staff (fig. 11) 483 feet in height, which marked one
extremity of the base, consisted of two pine spars perfectly straight, and
joined together Ly means of an iron collar. It had four braces to set it
truly perpendicular, which was done by means of a plummet weighing two
pounds. When adjusted, the stress was on the braces, and net on the

stags.

17. Tuese comprised the whole of the apparatus used, with the excep-
tion of the boring telescope, which was one, having a power of about six,
with cross wires. 'The theodolite mentioned in the account of instruments,
was used in determining the inclination of the several hypothenuses—the

observation being made on both faces, and the circle in the alignment of the
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base. As the instrument answers as a transit, and is well known, there is

the less occasion to say any thing, as to the manner of employing it.

18. Tur base having been aligned and cleared, and large pickets,
numbered regularly, driven into the ground, every 500 feet, I commenoed
the measurement on the 2d. February, by laying the first pair of rods in
contact, with the wire of a plummet, brought carefully over a point on the
picket, marking the extremity of the line. Sc many difficulties attended
the operation at this early stage, while none of my people understood clear-
ly what was required from them, that to lay this first pair ef rods occupied
me nearly an hour, although afterwards, when wmore perfeet, ten minutes
generally sufficed, and frequently the pair was adjusted and entered in six mi-
nutes. Ifound that I was even myself a little confused at first, before I had
completely sottled the arrangement, by which I was to proceed in the different
operations whieh I had to perform, For these reasons I was not sorry to
find afterwards when I came to ebserve the angles, that it was necessary to
reject a small picce at the commencement, I had, after marking out the base,
wished to add to it. This piece was remarkably low, the declivity being
about 50, and when the circle was set up, it was found impossible to view
the flag staff at the other extremity. In the first instance, the base had
been marked out, and the extremity fixed, as finally chosen, and in going on
with the measurement as commeneed from a point 450 feet back, it was
most carefully noticed, by what quantity, the end of the last of the rods fall-
ing here, overshot the large picket, which had been driven into the ground,
to mark the originally chesen extremity. The measurement of this 450
feet, which comprehended more difficulties than any other portion of the
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base, served as a kind of exercise, to instruct us fully in the natare of what
was to be done, and enabled me to determine precisely the method, in which
I was to carry on the operation. As it has been rejected, there is no occa-
tion to give the details, but I thought proper to notice the circumstance,
to shew that when the line finally chosen, was actually commenced upon,

we had acquired some degree of practice as well as confidence.

19. Berore entering upon the details of the measurement, I may
briefly notice the order in which the several parts of the operation were per-
formed. A cross of clean fir 3} feet in height, was first set up at the dis-
tance of 500 feet, being placed on the picket, in advance, forming a point
in the alignment of the base. The stands were then ranged as near as
the eye could judge, in the direction of it, and their distances regu-
Iated by a rod of the proper length: by means of a small stick of fir, with a
cross vane, held by one of the people in the fork of the stand ; three of them
(that is the two outer and middle one), were brought correctly into the
alignment, with a boning telescope resting on the preceding pair of rods.
The small stick carrying the vane, being made to cover the cross, resting
on the picket, by moving the stand to right or left as might be required.
The forked stems were at the same time regulated, as.to height, by. bring-
ing the cross vane, to cover the transverse piece of the crose on the picket,
which had been originally regulated to the height, at which, it was
thought the hypothenuse could be best carried on. 'The telescope was
mounted on a wooden bed, which gave it an elevation of about three
inches, above the surface of the rod. 'The cross vane of the small
stick used for adjusting the forks of the stands, was set to such a
VOL. XIV. 3p
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height as was equal to this quantity,+ the depth of the rods. From
this arrangement the line traced through the air, and the inclination
of which was observed, was rcally above the surface of the rods, three
inches, but parallel to it, and care was therefore taken, ‘before remov-
ing the first set of rods of any hypothenuse, to adjust the theodolite on a
stand with an elevating screw, so that the height of the axis of the teles-
cope, when directed to the transverse piece of the cross placed on the
pieket, should be exactly equal to this quantity. ‘Three slands out of nine
(the number required for a pair of rods) being thus adjusted, thal is the
two owter and the middle one—both as to the alignment and hypothenusal
direction, the others were quiokly brought to correspond by mecans of a
strong twine stretched along the nine. Thke stands being moved to right
or left, and the forks raised or lowered till they were all so adjusted, that
_the twinc lay m the middle of the forks and barely touching them. The
hinder pair of rods were now brought forward, o be laid on the stands
prcviously,adju;ted.v Jt has been already noticed in the description of the
rods, that the two pairs were perfectly independent of each other, and
generally one inch asunder. "This afforded a safficicnt precaution against
the fixed or fore pair being moved, in bringing forward the hinder, but to
guard against the possibility of such a thing, which would have vitiated
the whoie ‘operation, I determined {o trust to no oge bul myself, in a matter
of this kind, and, I gherefore never allowed the hinder rods, after being
adjusted, and . read off, to be touched without being myself present, at the
Junction of the twe pairs, to be satisfied, that in removing them, no shock
br derangement iad happened to the fore pair. In like manner, in laying

this hindes pair in.advance of the other, I was equally particular in secing,
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that nothing of this kind had taken place, and this attention, so necessary,
to give any certainty to the opcration, I never omitted.

20, THE rods being now placed on the stands, which had been pre-
viously adjusted, being near the truth, a few minutes sufficed to set them
perfectly correct.  For this purpose the same telescope was used, and a
small picce of wood placed on the rod; the.top of which had the same
height above it as the axis of the telescope. This was made to correspond
with the cross on the picket, by means of small wedgces, pushed underneath,
or on one side of the rod. - Such an adjustment was only required for the
fore end of the advanced rod, - and for the junction of the two; the other .
parts were casily brought right, by means-of the brass wire stretched
on them. '

21. ‘Tue rods lying now truly on the line.of the base, and in the
hypothenusal plane, the languette was pushed out to meet the fore end of the ;
fixed pair, and the reading entered in the book. The interlocking Nonius .
of the pair was next read and entered, and .then the Comparator with the
thermometer. When it became necessary to change the direction of the
hypothenuse, and before the last pair of rods of the old hypothenusc had
been removed, the inclination was observed with the Uheodolite, which l'n‘;d
been originally set to the proper height as before noliced. The angle of,
elevation was obscrved .on both faces, and the theodolile always carefully:
levelled, and as the instrament is capable of measwring verlical angles to a.
minute, there can be no great chance of error, involved in the reduction,,

depending on this element.
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92. In leaving off the work in the evening: of each day, it was of the
first imporlance, that the point indicating the termination of the day’s mea-
surement, should be so marked, as to leave no probability of its being displa-
ced, and also to allow of the work being resumed readily the following mor-
ning, and without error. These twa: particulars were I think perfectly an-
swered by the plummet and tripod already described. The plummet which:
weighed two pounds, and was attached to. a brass wire, being suspended
from a theodolite stand, was set so mearly touching the hrass edge of the
fore rod, as to leave little more than j; of an inch, between: the quantity,.
was easily and correctly- estimated by means of : scale of equal pasts, held
behind the rod and wire. When the wire was perfeetly steady,. the nick in:
the ivory piece of: the tripod, (well fastened into the ground) was set ex-
actly to it, thgmanner of doing which will be readily understood from the
description already given of it. A cordon of stands united by ropes was
then placed all round, the rods also being:left.standing. And a sentry was
posted, and during the night.regularly relieved, to guard the tripod from the
approach of any animal. The examination in the: morning however never
detected any thing wrong, and therefore on this.head I think we may have
the most perfect confidence.

23. During the measurement there ocomrred: one accident, and two
omissions, which compelled me to measure twice the distance, in two of the
three cases, from the last passed picket. As I.never omitted to notice and
register the quantity, by which any rod: overshot or fell: short of these
pickets, uiey formed a series of fixed points, to which I could return with:
the greatest confidence, in case of any part of the measurement, beyond
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them, being vitiated or doubtful. The accident was the falling of a chair
against the fixed pair, after the hinder pair, of rods had been removed. Ag
they suffered some shock and were certainly moved a little, I returned to
the picket, last passed and continued regularly the measurement from it.
One of the omissions was the forgetting to read the languette of a pair of
rods. Incomsequence of which I also thought it necessary to return to the
last passed picket. The other omission was of less consequence. The
quantity which had been omitted to be registered, was that by which the

plummet had been placed in advance of the rods, in matking the point,

where the day’s work concluded. As this quantity seldom exceeded g of an

inch, the plummet being always placed as close as could ‘well be to the rod,
it was not thought that a doubt of such a quantity on a base of four miles,
was a sufficient reason to undertake so troublesome a task as the remea-

surement of 400 feet would have proved.

24. During the measurement, one pair of rods (being cut from the
outside of the piece of wood) had warped considerably inconsequence of

which I was forced to straightén them in the following manner:
»

Tue small piecec a b ¢ d was cut out at the bend, and another some-
thing larger driven in, and this expedient proved a perfect cure for the
warping, rendering this pair of rods equally straight with the other. Fearful,
however that such an operation might 'h;we some effect on their lgngtp.

VOL. XIV. 3 Q
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‘T immediately afterwards compared this pair with the other, which had not\
been. touched, by substituting them, alternately between two fixed points.
The trial was satisfactory, and proved they had not altered their length by
any sensible quantity.

25. Twms base was measured twice roughly, before commencing the
‘correct measurement, and after finishing it. ‘The operation, each time was
performed with a Gunter’s chain of sixty-six feet, compared with a wooden
vod, the length of which had been laid off from the brass scale. The
length by these two messurements came out 21,766 and 21,746. 'The true
measurement as reduced to the level of the sea, a1d temp 69—is 21754-8—
So that the mean of the above two would come very near the truth. At
all events their near agreement with it shews, that no material error or

omission had been committed.

.96, Berore deducing the real length of the line. from the details
given in the "accumpanying paper, some .thing must be said of the man-
ner of demmining the length of the rods. There were two methods, which
presented themselves either to compare the four rods placed. together with
the chain, or to lay off twenty-five feet by means of the brass scale,
on one of them, and compare the other three with 1t—-—as a check on the
operation. I determined to try both methods and it is satisfactory to find
that they agreed so nearly—the differenice lietween the two values thus
independently obtained, amounting only to eiglit feet, on a distance of four
miles. As however Mr, TrovGuTon- had omitted to mention; either in



Himavaya Mounrains. 245\
' ]
'\gv'hé"é!empemmre'of the brass seale, (standard) the chain had been laid off,
as also with what weight it was precisely equal to 100 feet, I prefer abid-
ing by the result of the comparisons with the brass scalc, more especially as
'{hey were §0 NMIErous.
97. PrevrousLy to commencing the measurement, the length of the rod
1.2 was laid off seven times. A beam of wood with metal points, ground
duwn to the 600th part of an inch was used. 43 Inches were taken and laid
scven times by the method of dots, and arcs, making thus 301 inches.
For greater accuracy studs of ivory had been' let into the wood, on which
the arcs could be drawn. 'The beam was compared a second time with
the scale, after the stepping was concluded, and £ the difference, if any,
applied as a correction. The thermomcter’ was nioted Before and after the
mean taken—the same of the comparator. YWhen thie are, whicl cut the
line of division on the ivory scale—did not 1i.appe1'| to be in the linc of steps,
an cquation was applied by dividing the square of the deﬁiz}fion, by twice
the length of the step, (eighty-six inches). The following table will shew
‘the result of these seven comparisons;  As determined by the division on the
ivory scale, forming the determination of the 301 inches, and when they
are reduced to the same state of the comparator, (the ratio of reduction
being 1 to 2-125) the differences do not appear -great except in one case,
that of the 26, which may I'think for this reason be rejected, particularly as
the great and sudden rise of temperature, (l.';’) during thie opération, induce
an approhiension, that the brass scale might not have answered to the mecan
state, and that thereﬁ'lré, the reduction for temiperature has been overrated.
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4
Indeed if we suppose this to have been the case, this determination will be

_found to agree with the others as well as can be expected.

Equation iati
Date. Thermometer, onq.SOl in,' Equation D?:'l:-z 3,’.’;:'":} Reduced Comp. | Redured

40thof an iof beam.{ of steps. |381 inch.| to mo_ mean. [fo 1217,
o | Before. _|__Jflnr. |_Mean. |inch. | e
1819, Jan. 23] 60 58 59 <037 1601 | 16047 1238 | 16-062
24] 43 47 45 +-211 {4035 1578 | 16:026] 1366 *130
25| 54'5 | 62 $8'3 | 4098 [4-0}4 | J--026 | 16:00 | 16-133| 1155 090

66 —049 16-:083| 16:034| 1287 ‘083

26 41-5 |+-254 |4--003'|}--040 | 15929 16226 1382 '3401
97| 230 | 257 | 248 |4--437 |4--037 | -}028 | 15648 16-164| 1157 122
342 |4-346 4028 | 4+-028 | 15:800] 16:146] 1099 | 063

Mean, rejecting that of the 26th, 1217 | 16:092

Tue extreme difference of the 6 is 068 division or ‘017 inch, on 301

inches.

28. 'THE operations by which the lengths of the other three rods were
determined, cannot be made so clear as the preceding for want of divisions
on the ivory scale, which at this stage of the business had only been attach-
edtotherod 1.2. The detail will therefore be rather more summary, the rod
marked 2.3 was measured twice, the steps being made on the ivory studs.
The length of the rod.as defined at one end by the brass edge, at the other
by an arc drawn on iv;u:e;was;

' 300-9691 1173
9413 1168
Mean, 3009507 1170 .

. liva

29. Tue two rods were nqwtpbmpared with each other. Being tied
firmly with pieces of wood of the same thickness between them, they were
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laid on five timbers planed exceedingly true, and supported each on two
stands. "They were then adjusted by the wires of both the rods. The ends
of the apparatus were towards each other, and to be sure that these corres-
ponded a2 T square was applied to the cheek of one rod, and the languette
of the cther pushed out to meet it.

'Tihie Nonius read off was,....... .. 380

Reversed it was,..ov.vvvveee... 363

Inches,

N’ean,...........‘....'......... 3'865 349
Equation of red,*.............. 004

- : 345

. By this quantity the rod 1.2, was in advance of 2.3. Now an arc of
43inches radius, described from a pointin 2.3, short -0088 of the mark defining
300-8507 inches, cut 1.2 at the division 14:405; adding the quantity abova
ghven, 315 inches—=1-380 divisions, we get 15785, which is the point where

the arc would have cut, had the other ends of the rods been placed even.

Now let e d be the line in which the centre of the arc fa c was found:
Let ¢ g be the line of divisions or 1.2, and  the point which formed the
limit of 300-942 inches.

a ¢ measured, 42 inches.
And ¢ d ditto, 2:04

. e A et et e At e e g
— ——

* Tue cheeks of the rods were not quite parallcl to their axis; the error was found, and this is the
correction due to it.

VOL. X1V. 3R
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From the data, and the radius, 43 inches, we got,

fd = 104839
fe= - +10021

Consequently e d == ‘0463
Now a was the mark of 3009419 mches,

Therefore a b or ¢ was, 300-8956 or om 1.2—15-758

Inches.

Consequently, ......ss 3010000 = to 16-202 divisions.

. 30, A sECOND comparison was made, in which arcs were drawn from
both rods, and great care taken: the result, which to avoid prolixity it is*
not thought necessary to detail, was that the 301 inches, on 2.3 corres-
ponded with the division,......... 16118

By the preceding, -202

Mean, 16-160 Comp. 1170
b measures on 1.2, 16°092 1217

Mcanof 8;  16-109 1203

Thue difference of the above results when reduced to the same state of
the comparator, is only ‘009 inches, From the mean, we also get the length
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of the 2.3 rod, as Jimited by the mark,. before noticed 300°966 inches,
Comparator 1203..

- 81.. 'THE +emaining two rods were .now compared with these, for
which purpose t.hey were all fowr placed. together, 1.2 and 2.3, Heing on .
the outside of the other two. Twv.arcs were described with a radius of
43 inches from centres in the prolongation of the linc of the divisions,
parallel to the axis of the outer rods.. Both arcs sprang from the same
points on 2.3, i. e the linc marking the limit of 300°966 inches; Com-
parator 1203: with the several measures, uccul:ately deterinined, were
calculated the places where a line perpendicular to the axis of the 2.3
rods, and drawn through this: point, would cutthem. The distance of
this imaginary line from certain points on the ivory scales of the rods,
was also-found. This line cut No. 1.2 at the divisian, 15-60

Add languctte, 564

O———

16:164
Now the mark of the 301 was, ............ 16109

Excess above 30T nches, vo.vvevevvesnnns ‘035 =014 in.
Comparator being 1203.
Bur it has been scen, that this line limited on 2.3 the 300966 inches.
Comparator 1203. On L2 ...i.civvveinnnnnennen, 301084

! Differerice, 048
THE error, oocasioned by the want of paralleliem- of the rods.- This

requires an equation for the intermediate rods, and it is easily found, being
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proportional to the distance of their axis, .or rather of the - lme of dmsxons :
parallel to their axis.

‘On the 3.4 rods, this imaginary line’ was found to be from the 1.2 ‘arc

3665 inches==1:466 divisions. ‘These aze intersectedat, . =~ . :" °
1.2 23 i -
- 0:035 2-114
Add, %466 0628

The defining linc intersected at, 1:501 1186 - i -

Tue mean of these which only differ 004 inch is 1-493, the division ‘on
which, the imaginary line would cut 3.4, But this requires a correction as -
above indicated, which is found to be nearly 031 inch. Nov: the length”
of 2.3 as defined by thisline svas, 300-966

C Add, I4+048= -031
300-997
Deduct languette, 14}

 Length of rod as defined,  300-856
By: the division, 1493 Comparator being 1203.
32. Iy the same manner was the length of 4.5, found to be (as limited
by a -cerlyin mark) 300919 inches. The difference of the determina-

R A
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“tion from the two arcs was only ‘005 inches. The rods of each pair, were
now placed interlocking as they would be in the measurement. In the pair
1.2—2.3 it was found that the line on 2.3 which was most convenient for
comparing with the Nonius, was *707 short of the mark, defining the limit
of 300-966inches. This line therefore marked the extent of 300-259 inches;
again the 301 inches being marked in 1.2 by the division 16:109, ‘it is evi-
dent that the division 16 marked the termination of 301 — ' — 300973
inches. Adding these, 300973

300-259

The sum is 601-232 which is therefore the value of this pair
of rods when placed interlocking, and the zero mark of 2.3 corresponding
with the 16-000 division of 1.2. T find the division corresponding to 600
inches, or 50 feet, deduct 1°232 inches — 4-928 divisions, which gives us
11072, also the 11th division answers to 599-982 inches.

33. Foar the other pair it was found that the zero line of 4.5 was 1:947
from the mark, forming the limit of 300-917 inches. The zero line there-
fore was the measure of 298:970 inches. Now on the 3.4 rod it has been
geen, that the division 1:493 marked the extent of 300-856 inches, the first
division therefore marked, 300-979

298-970

Sum, 599-949

VOL. XIV. , 38
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When therefore the et line of 45 considered with the first division of
3+4, the length of the pair was 599949, and if the division corresponding to
600 inches or fifty feet be required, wehave 1:000—051--4—796 division.
The comparator being at 1203.

34. 'FuE preceding operations were all performed previously to the com-
mencement of the measurement. There was also a comparison made with
the chain, at the same time, but for a clearer view of the subject it will be
better here to go om, and give an account of other determinalions of the
length of the rods made during the measurement of the base from the brass
scale. There were jun all 8—in 3 of which the four rods were placed
together, and the stepping made at once for all 4. In the other 9, only

the pair 3.4 and 4.5 was measured, but we ean easily from those determina-
tions deduce the length of all four, by means of comparisons maue between

the two pairs. 'These it will be proper to notice first.

35. Tre pair 3.4—4.5 had a similar ivory scale, as that of 1.2—2.3
that is to say divided inty quarter inches, and each of those into tenths.
During the measurement however it broke, and got loose, and it became
nccessary to-apply another. 'The first point is then to determine the cor-

respondence of the two scales, which may be done from the following

donble readings.
w5y
740 330
728 -310

570 240
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633 263
725 315
720 208
670 295
740 319
595 250
710 813
723 315
723 313
700 . -800
-470 . 220
730 335
16)10:899 4741

—————— [T,

‘681 Answers to 296

The valae of the divisions on.the new scale is “054.

36. 'T'wo comparisons of the pairs were made by substituting them
between two fixed points. By the first the following result was obtained

1.2—2.3 3.4—4.5 h
Inches. Inches,
Languette, -;'o-— =-453 Languette, %- =305
From fixed point, 060 From fixed point, 079
513 384

Thus the pair 1.2—2.3 was less than 3.4—2.5 by 129 inches.
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1.2-23 3445

New Seale,
The Nonii marked, 0:663 and 0-309

Now 129 inch = divisions, *516
Consequently,e s escsveeo. 1°179 aorresponds to 0:309 New Scale.

The other comparison which was made as Lefose noticed, after the
straightening of the rods gave as the result,

1.2—2.3 3.4—4.5

Old Scale. New Seale,

1-315 0470 0220
Now from the operations formerly detailed, it was found that the corres-
pondence of the Nonii was as follows:

1.2—23 3.4—4.5
1072 796 Old Scale.
These three expressed an the 3 scales will stand as follows:
1,223 3.4—4,5
©Old Sesle. New Scale,
1179 0-709 0-309
1-315 0-470 0-220
1072 0-796 0-339
Mean, 1'189 0-658 0-289

37. Havine thus established the relations which the several scales bear

to each other, we can from the length of one pair deduce that of the
other, and consequently of all four rods. The following table shows the
resulting length as deduced from the several operations performed with the
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brass scale. They are all reduced to one certain division of the ivory

1.2-23 8.4~4.5
Old Scale, New Seale,

scales that is to 1-300 0:547 or 0-237.

A
Length of the Rods.
Pair . Pair . Length o Reduced to
Month. | Date. 1.2-2.3 Nonius. 3.4—4.5 Nonius. ﬂzegsel.f Comp. 1141 Comp.
) - | Inches. Inches.
February,| 13 599-017 | 06450.| 1199882 988 | 1200026
16 599936 { +6500.] 1109-924 1023 -035
21 599:905 | -3°0N.| 1199:900 900 128
23 600-001 284 N.| 1200:054 1064 126
25 |599-910 0776 [600160 | -315N.| 12007243 * 1328 065
27 |599-970%| 0775 (599-970%| -240N.| 1200073 1209 009
March,{ 2 [|599-890%| -700 [599-890*| -335N.| 1199-087 1106 020
3 599920 | -285N.| 1199-892 1046 | 1199-981
Mean of former 4 determinationSy ,..ceseescessses--| 1200119 1203 | 1200061
Mean of the wholey ....ccv0 . caveeee | 1200:049 1141
orfeetyecoscecerennans 100-0041

Tue extreme difference in the above, as reduced to the same state of the
comparator, is only 147 inch, on 100 feet, or -012 feet. IHalf this quantity
or *006 feet, may be taken as the extreme probable error on thé mean result.

that is ,,.; of the whole or on the base 1.2 foot.

38. I~ making the comparisons with the chain, the latter was placed
upon boards, supported by the rod-stands; a draw post of 5 fect in lengtls,
driven firmly into the ground, held it at onc end; at the other it was stretched

by a weight attached to a rope, passing over a pully in the weigh post.

W

# [x these two operations the pairs were meas urcd together, the quantitics inserted in the columns
are half the leagth found for the 4'rods.

VOL. XIV. . 37T
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Besides these two, there were other two posts driven firmly into the'
ground, on which the brass registers were sct, and by means of the slider
with the fine line, the length of the chain could be accurately laid off.
The stands were first put accurately in the same plane by means of the
small cross of wood, ani the boning telescope, and any deviation which was
afterwards observed, owing either to their slides having slipped or to any
unevenness in the boards, was eorrected by means of thin wedges placed
underneath the chain.  'The lLinks being 5 feev long, however were the less’
liable to accomodate themselves 1o the trifling inequalities of the boards.

' .
39. Bring laid aceurately it was thought advisable to observe its con-

traction and expansion, and whether it agrecd with the indications of the
thermometer, allowing for its chenge of length according to the known law.
Thus beiug stretched by e weight of 19 1bs. and the registers set, the mean of
4 thermometers was 58-6: on the temperature, rising to 69-3, as shcwn by
the mean of the same thermometers, it was found that it overshot the regise

ters or hiad expanded 073 inches,

Now the expansion of a steel chain was found by Colonel MupGE's ex-
periment, to be very nearly the same as given in General Rov’s table, in the
st Vol. Trigonometrical Survey. This is 0075 inches for cvery 1 of
Fahi-enheit on 100 feet, ;

Now, 0075 x 107 = ‘080 inch.
Observed expansion — ‘073

———

Error, ‘007
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WaEN the temperature had sunk to 580 as shewn by the four thermo-
meters, it was found that it had contracted -097. .
Now, 0075 X 11'3 = 085
Observed, ‘097

]

‘012 Error,
Again the registers being st when the temperature was 57°9, it was

found next morning to have contracted 1625 inch. The temperature
had fallen to 38-3.

Now, 57 — 9 — 38-3 =196 and 0075 X 196 = ‘147
Observed, 162

D ——

‘015 Error.
49. ‘Tue registers being now firmly fixed and the chainstretched with

the small weight, it was proposed by means of it, to determine the distance
of them. For this purpose the guantity which the chain exceeded, or fell
short of them, with the temperature as given by the four thermometers,
was noticed from time to time. The chain is said in Mr. TroucHTON’S
letter, to have been exactly 100 feet in the temperature of 55. It was
therefore reduced to this temperature. 'The following table, will shew the
result:

Meansnz) 4‘ ('t)hm;mem.. Mna:iims 1;5; v:meo of ahsin,  Excess above 100 feet,
662 X ‘084 — 015 ‘0€9
382 — 126 — 172 ‘046
385 — 124 — 191 ‘067
381 — ‘125 — 180 055

E—

. ' ‘0¢9
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- The brass regiéters are therefore distant by the mean of these tri-
a.ls, 0000000800000 000000080000000¢00000000c00so0cltacy 1200'069 iDChCSs
Deduct* error of chain, 013

1200-056
As compared with the chain reduced to. 550, and stretched by a weight of
19 }bs. avoirdupois.
When 19 lbs. additional were put on, the distance of the registers was as

follows:

Mesn of 4 Thermometers, Reduction to 5%. Distance of registers exceeding chain. Excess above 100 feet,
381 125 165 ‘040
383 ‘125 F62 037
58-0 . 022 - «Q00 022

Mecan, ‘033
Deduct, ‘013
. Distanee of the registers, 1200°020
The distance therefo 2 is 1200°020-inches, as measured by the chain:
reduced to the same temperature of 5:5, and stretched by a weight of 38 lbs.
the differerice is *027 inch, or 002 feet, on 100 = -,

»

41. Tux rods were now substituted for the chain betwcen the registers.

Fine brass wires were stretched across at right angles, at the register marks

* OccAstonEp by the imvegularities of the table on which it was stretched. This equation was
calculated.
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to limil the length on the rods. The several verniers and scales being
read off or measured were as follows:
Order in which the rods were placed, 4.5 34 23 1.2
The rod 1.2, overshot the brass wire or register mark, by 134
The rod 4.5, by sesevesosnesscsersse 812
Total overshot, .vvessesivssrsssiees 946
Dcduct from languette or distance between 3.4 & 2.3, 1-011

I—

Rods fall short of register,  ove...2,.v. 065 inch

1.2 -23 34—45

"The Nonit were, ,v.... 0:855 — 0:580
Zero divisions, seeesees 1:300 inch. 0-547

0445 = ‘111 = 0:033
008

‘119

Ir the Nonii had marked 1-:300 and 0-547, the rods -
would have been, .iceesevriocciicnecstrartives, cee. 119 longer.
Deduct above deficieney,  vovviieves 063

—————

Rods longer than registers, ...... . 054

Tnches,
- Now the registers it has been seen, were a part 1200047 as mecasured
by the chain at 53, and stretched by a weight of 191bs. or 1200°020 as

VOu. XIV. 3U
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stretched by 28 1bs.  Supposing what is most probable, that the length of
the chain was acjusted from the standard brass scale, when at the same
temperature of 55, we get its length in 62 = 100 feet 01237 X 7=
Feet. Inchens, Inches,

100 — 037 = 1199913, and the distance of the registers consequently

1199-06 inches, that is supposing the chain strelched by a weight of 191bs.
Inches,
But the rods it has heen seen exceed the registers by -054. Their length
{rches,

will therefore be 1200-014.  Comparator being 1093, This operation was

performed before commencing the measurcinent.

42. 'T'ur second comparison was made on the 8th KFebruary. The
register heads had remained fixed in the sane position in which the former
comparison had been made, although there was no reason for suspecting
any derangement, yel it was thought proper to verify them, and by a mean
of several comparisons, their distance was found, the chain beirg reduced
10 53, and strctched Dy weightsof, 141bs. 28 Ibs.

' 1200072  1200-036

Tux rods were then substituted belween the registers over the zero

lines, of which silk threads were stretched at right angles, to the axis of
Inches.

the rode, and the rods were found to be less than the registers, *174.

L 1.2--2.8 3.4 4.0
Now the Nonii were,, ... 0-703 & 0-303
Z.€ro “1visions,. sessesesss 1°-300 0-237

Inches, Luches.
—597 = 149 — 0066* = 036
Inches.

The sum of these 15,, 00 0v0ee... . 183

]

* I'ux divisions of this Nonius were as was before remarked, rcckoned in asreveise order.
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With the Nonii ‘therefore at, 1:390 & 0-237, these rods would have
exceeded the registers, by IB}i'i
The comparator was, 1171 at commencement, 94 at conclasion, mean, 1183.

Tuches,

‘I'nE distance of the registers has been found 1200-072 as measured by
the chain, reduced W 55 and stretched by a weignt of 14 lbs. or by one of
28 1bs.  1200:036: making the reduction to 62 on thc same principle as
before, these become 1199985 & 1199-949; and adding the excess of
the rods, ..o .ives 011 011

Wehave, 1199-996 1199-960

as the length of the rods, when the Nonii marked 1:300 & 0-237, and the
comparator 1183.

43. 'Tuus the length of the rods

Inches.

was by oue operalion, .evv.veens.o 1200014 & 1199-987 Comp. 1093
By the otheryiveirveayen ‘996 ‘960 1183
Mean,.eeeveenreennese. 12000005  1199-974 1138

"The wean of the comparisons

with the brass scale, voveeennn.e- .. 1200049 ......00000.es 1111

DiﬁCl’CﬂCe, tostsnsassnns 044

Turs difference would produce on the whole base an cffect of -8 ft

But I have the less hesitation in rejecting the results of the comparison
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with the chain, as I am ignorant in what temperature it. had been ad-
justed, with the brass standard. And I think the difference of its length
with diffcrent weights, (the maker having omitted to state with what
weight it had been found to be exactly 100 feet) affords another, and a
valid rcason for adhering to the brass scale in preference. Il is however
satisfactory to observe that the difference of two determinations so entire-
ly independant of cach other, does not amount to 1 foot on a distance of

4 nilcs.

44. It now only remains to give the several reductions of the base,
and from the dectails lo conclude the real length as reduced to the Jevel of

O
the sea, and a temperature of 62.
Fuet, Fret,

First 2171 sets of rods X 10000041 = 21,750-9

Deducted over lapped, cvvoiviiiiinnens 17-6

21,733-3
The sum of alt the Comparators is, 460-920
1141 X217-332%x2 = 495950

Difference, 35030

X 95
2 ——14
Inch.
= 16640 21,7319
Sum of reductions byhorizontal line, .....44. 26
21,7293
Sum of 8th column, .vvvivviiircrnroiannns 2

Carried forward, ....... 21,729°1
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s
Brought forward, 21,729-1

The sumof the Noniiof1.2—2.31is, 176-022
The number of the pairs was 219

which being multiplied by 1-:300

the zero division gives, ..eceves 2847

The difference, ........ 1087

— = 277 = 2.3
4 .
The Nonii of 3.4—4.5 old scale, = 54722
No. of rods == 81 %547 the zero, ......... 44:307
10415
14
4 New scale, ....cv000 44404
135 pairs X237 the zero, sevvvve...  31°995

9-409 X ‘054 =~ 12 — 0-4

21,7262

"The langucttes of 1.2—2.3 1709 74 X 14-6
3.4—1.5 1939 00 x 16-4

21,7572

Reduction 1o level of the sea, ceviveesrescasscasss t

Length of the base reduced to level of the sea and tcmperature 620, 21,7548+

VOL. XIV. 3 X
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Tue last reduction is the only one which requires any explanation.

The difference of level of the stations of Zephyr Hall and Belville, was.

found from the pecak Surkunda W be .... 1922 feet,
Zephyr Hall above Newada, .c.coovees 492
Newada above Belville, covvieeaveseios. 1430

Newada above south cxtrcmity base, ,... 186

1244 abhove Belville.
South extremity of basc half difference,

level of 2 cxtremity of base, ...... veoe 163
Beluille above level of the sea, «..vee.... 986 by Bar. obs.

S———

Middle part of base above sea, .......... 2303

FroM this with the radius of the spixeriod for lat. 3()n 17'—-('1‘he

latitude of the middle point of the base)==20,903-416 fect, the abuve

correction has been ealculated by the usual formula..
Bob=Bx (A—5+2 &c)
where B eans the measured base,
C ———— corrected,
% The height above the level of the sea,.
r The radius of the spheroid.

A
It is evident that the first term - js sufficient for practical purposes.
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1. Having finished on the 2d of March, the measurement of the base,
I proceeded immediately to fix on stations for deducing from it the length
of onc of the principal lines, the distance of Surkanda -and Chandpir
peaks. 'Thal distance as finally determined, was found to be 225582 feet,

and their elevation above the Doab respeclively, 8258 and 7548 feet.

To connect these distant points by cstablishing stations between, I found
a very arduous task, and the difficultics I had to contend with, were so greal,
tat the last or 15th station was not finished till the’14th of May.

2. Oy the proper disposition’ of such a triangulation, as much as
on the measurcment of the base, depends the accuracy of the final result.
It has been given as a rule to choose the triangles, as nearly equilateral
as possible, and this is no doubt proper, when the correctness of cach
_point may be equally dcsirable. But, as it is difficult to*find stations
so convenicnlly siluated, and as the series gencrally is .required to con-
tinue only in one direction, it seems allowable to admit of small angles,

when no principal link of the chain depends on them.

3. In enquiring what may be the probable error in the distance finally
deduced from this triangulatior, we have to cgnsider first the prohable
error of the base, and sccondly the errors of the angles arising from the
want of power in the instrument, or ability in the observer. The forme
I have stated at probably not exceeding two feet. 'The angular instramentt,
has been alrcady "described. It is no doubt a very fine one.  With a teles-
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coi:e of great magnifying power, and verniers reading to 5 it does appear,

but a fair supposition, that angles could be observed to that degree of
accuracy. 'The divisions are however on brass, which renders them difficult
to read with certainty. However judging frem the cxtreme error in the
sum of the three angles, and supposing it to be the same way on every angle
of the three, we shall get 7 as the extreme possible error on each angle.
Now if we take an equilateral triangle, (not too favorable a supposition),
we shall find that this errar on each of the two angles used in concluding
the new side, and supposing ‘them to be in the most unfavorsble -sense,

would only affect the result by ' part of the whole. But even in a few

triangles, this error ought in a great measure to correct itself, so as to pre
vent the error increasing in the ratio of the number of the triangies.

4. Now the closing station is brought in at the 14ih triangle, and if all
those that only answer as checks be rejected, it will be but the 10th in
order. 'This -‘wou‘.d-appear.to be a sufficient warrant against any great ac-
cumulation of error, but I'have as a check chosen to follow out the result by
other series. “The 35¢h figure, furnishes the 3d value of the distance of
the two principal stations Surkandae and Chandpir; the mean of the three
values, is taken for the foundation of the large triangulation. Those after
the 35th, are meant from some of the preceding results, to deduce the dis-
tances of the intermediate stations of the great triangulation, and in one
case, by means of a concluded angle. But this result is checked again by
.ome of the greaf triangles.
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3. Nowt of the angles on the sine of which any conmecting fide
depends is less than 46, except in one triangle, (the 15th) and in this the
anglc is 16, but from thisa very short side of 17,000 feet only is concluded,
as parl of a longer side of 58,000, from which the series was to continue.
The reason of requiring this small side; (the distance of the 12th and 13th
stations), was an inability to distinguish the 13th station from the 10th.
I was therefore obliged to make a quadrilateral of the 10th, 11th, 12th and
13th. The distance of the 11th and 13this checked by 2 other quadri-
laterals, in which other stations were substituted for the 12th. I have
numbered these in the order of the triangles. This method of deducing
a side, from the known angles and all the sides, but one or two, of a 4, 5,
or 6, sided figure is very convenient, and I think equally satisfactory, as
the more dircct one of a triangle. T have therofore not hesitated to employ
it, as in the figures marked 23, 26, 28, 31, 33.

6. Whauar follows consists of,—first, a detail of the'angles observed at
each station with an account of the stations, and the reductions to the
centre wherc required. To this, I have subjoined a table of the angles
reduced and arranged in triangles or quadrilaterals, with all the logarithms,

‘necessary for their verification. It would appear to be affecting an accu-~
racy, of which operations (conducted with such limited means as ours),
are not susceptible, to have used more than 6 figurcs of logarithms. In
fact on an augle of 6(;, an error of 7 would produce an alteration of 8,
in the 6th figures of the sine. And on a line of 21,000 fect, the erroe
of two fect, wkich 1 suppose possible, might alter the logarithm 4 in the,

5th place. So 4hat 6 figures appcar to be more than sufficieut. The
VOL. XIV, 3Y
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\

kr:own sides of the triangles are always on the third or last line. The
-heading of the columns is sufficiently intelligible. Some triangles are
resolved by  cosines, for instance, when 2 sides and 3 angles are given,
. those angles being very acute, that is less than 30. In resolving 4 sided
figures, the general method that has been followed is to draw parallels
to the 2 unknown sides—by which means 2 triangles are obtained,
in which all 3 angles are given, and one side. In resolvinga 5 or 6
sided figure I have preferred, letting fall perpendiculars, from each of
the angular points on the unknown side, and calculating the several sides
or pieces, intercepted by these perpendiculars. But from the paper itself
it will be sufficiently clear, how each result is obtained, and from the

full detail that is given, it will be an easy task to detect any mistakes
that way huve been made.
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Detail gf the Angles of the Triangulation founded or the measured Ivuge.

In the following there has been no selection nor rcjection, but where
it was quite evident, that the wrong object had been bisected. There
arc three columns, one for the various readings on the sume point of the
limb, the other for the various means of these, and a third for the true

or corrcct angle.

—————

1st Station, Southern Extremity of the Base.

Readings onsame| Readings on djf- :i;"" "';;."”;}::
point of Lund.” | ferent point. "‘A”':; T
Y o, » N
lFllgstIJf, I\'Cwada,.........u-.....-.... 98 26 487 98 26 307
388
42'5 98 26 43-3
225
30
20
37°5
225 265
11-2 112
456 456
i 26'8 26.8
? Fllg staff and z@hy’ HGII,-.- sesssuessas 22 40 555 * 22 40 51
45 .
52:5 22 40 41°0
3 zephy" H“umd Ncuadu,.-.............. 75 ‘5 18'8 75 45 31'1
375
{ 212
47 75 45 311
2d Station, Newada.
3{Base subtemdsy..cvoeencennns cemeveeesose] 49 21 101 49 21 191 49 21 140
112
118 11-5
057
32°5
11-4
#|Southem extremity of the baseand Bephyr Hall)| 75 37 33 71 37 :}a-u
437
562 ,
375 71 37 428 .
353 '
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|

. | . .
Readings on same’ Readings on dif-

Mcan or correet

point of Limb. l Jferent ‘puint. val""A”;?l/; . the
— o, w ‘ " 'v—’T ‘ o, w
S'Northcm extremity of the base and Nalapani,! 22 17 545 22 18 05
18 165 22 18 07-5
' 02.5
- 4'Mmm Béri and Nalapant,......ocevees..| 74 03 462 74 03 462 74 03 478
494
3d Station, Jephyr Ilall.
|
1, The base subtendsyseeeeessecscrssasveass| B0 49 587 50 49 568
50 125
49 588 50 50 033
50 49 47.7
53-8 49 507
° ¢ 50 50 000
49 527 49 563
2( Ncwada and gouthern extremity of the base,..| 32 36 36'3 32 36 400
26-3 ’
412 32 36 316
32 36 453
45 32 36 434
2 36 388
475
_ a5 | 32 %6 429
3 Northern extremity of the base and Nulapani,| 96 43 20.0 96 43 183
12'5
16-2 96 43 162
05 43 24.8
250 96 43 249
) 96 43 1338
4 Newada and Nalapaniy....coiesvecaoves.| 180 00 55 180 00 57-1
51-3
562 180 09 54-2
180 09 #8 8
N 10 013} 180 10 000
. 4th Station, Nalapani.
1{Zephyr Ilaliand northern extremity of the base,| 57 51 37 5. b7 51 406
42'5
399 57 51 400
412
9! Newadu and northern extremiiy of the base,..| 57 59 575 57 59 59'3
62-5
G606 58 00 002
57 59 5B'5
| Newada and Mitha Béréyeeeoven. ... cees.! 58 08 51'2 58 05 420
. ! 438
. 485 58 08 478
| 36°1
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4¢h Station, Nalapu:i,—Continued.
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/

- |

esvo o

Mitha Bért and Dadhidi statiomyses ..

O 1w
67 26 338

Readingson same| R eadings on dif-
point of Limb. | ferent point.

O ,

'Mcan or correct

value of the
Angle.

o "
G7 26 319

375
352 67 26 3585
283
5 Didhili and Masirana stationy.... + evse..{ 51 32 075 51 32 001
06-5
07 51 32 070
11-2
6|Masirana station and Surkanda,.......ve...| 47 53 20 47 58 21'%
235
202 47 53 212
. ‘ 24-5
7. Tank and Didhili stationyeesasveeeeroees 66 44 40
8 Tank and Bhatrug Dény . ccvevvienen.... . 56 59 041
9, Bhadraj aud Didiulé stationy. ..o covoeevan] 9 45 8338 9 45 356
37-5
355 9 45 356
10| Bhadrqj and Masirana stationy ... .e00.s..] 61 17 413 61 17 42'6
44
425 61 17 426
11{Tank and Masirana station,. ceveeeeces .ot \ 118 16 47
5th Station, Mitha Béri.
V| Dédh:li station and Nulapanéy..oeoevoeeaes 65 23 440 65 23 478
f 65 24 12'5
106 65 24 11'5
2 Nalapan® and Newaddy. ..coveeveoyravonsse 47 47 371 47 47 432
47 47 375
4C0 47 47 388
47 47 538 i
6th Station, the Tank.
I'D:idln'h' station and Nalapani,......... . 56 02 59-4 56 03 010
56 03 088
0Z 562 56 03 02'5 i
2| Bhadrej and Nulapanfy........occevennn. 72 43 51'8 72 43 557
: 44 090
8| Timbi and Bhadrai Diduy oo vvvnveinnnn. 85 18 g‘;; 85 18 481
. \
4| Bhadraj and Didhili station, (1 from 2)..... 16 40 547
5 Nalupuni and Masirana stationy. . «..v......] 26 35 050 26 35 04~
037 26 35 044 '
6| Bhadrqj and Masirana station, ... .esveues.. 46 08 49-7
7|Nalapané and Tigli, (2 from 8) ......... " 158 01 438

VOL.
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7th Station, Northern Extremity of the Base.

‘Rcadingson same|Readings on dJif- M'Im? or correct
pomnt of Limb. | ferent point. [*¢ “t’Am:Z: the
O a4 o LA O v
1| Nulapani and Sephyr Hally.....oueoouss..| 25 25 10 25 25 038
025 25 25 06-3
25 25 07'5'
07-5 075
25 24 537
25 01-3 24 57'5
2| Nalgpani and Newaday. .ooeovevennnennen..| 99 42 00 99 42 023
41 88 99 41 594
‘ 99 42 148
42 137 42 143
P9 41 475
o 568 41 532
8| Rephyr Hall and 8. extremity of the base, ...| 106 29 187 106 29 129
. 075 | 106 29 131 .
! ‘ 106 29 213
200 106 29 207
106 29 058
087 106 29 018
4 Nerads and southern gptremity of thebase,..| 32 12 062 32 12 083
) 11 575 32 j2 018
32 12 140
138 32 12 139
32 12 120
| 062 32 12 09'1
8th Station, Timi.
lITnuk and Dhadraj Ditny seee voviviee one 41 25 48 41 25 46'8
41
54 41 25 477
41 25 460
2|Tank and Duirét flag stafl; ....c.oo.0o.00.] 61 21 55 61 21 543
52-8 61 21 53.7
61 21 55
3|Tank and Bhadraj-Jaunsary. ... coeevevees| 66 19 087 G6 10 056
4/Tank and Surkondgy ecveeecvreesnnnnnas ‘ 18 28 275 18 28 305
235
5'Bhadraj Ddn and C'handpiry. ....vere9...| 68 52 495 68 52 449
45 68 52 47:3 .
425
6| Bairdt flag stafl and C'handpiiry ...covvuval 48 56 395 48 56 36'0
375 48 56 385
i 336
I!I{ Bairdt fort and Bhadray Ditny..opooeineees e | B 19 56 075
;U’handpdr and Surkanddy «ov.oiviienan... 91 50 07 91 50 00'8
. . . 49 515 .
sxc'lmuzpﬁrand Chilr'y .« vevenenvensneann.] 14708 905 1" 14 08 265 .| 14 08 34'5
g 325 | 425
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w4

Readings onsamc

point of Limb.

Readings on dif-
Jerent point. |

Mean or correct
value of the
Angle.

Q‘Saﬂc(mda and Chitrye.ve o0 o

O 4
105 58 27'5

© 4w
105 28 275

o 4 "
105 58 32'3

37
10|Chér and Dairdl flag stafl, ..... « .ocee0..] 63 05 00 63 05 00
00
N, Bhad aj-Junnsar and B. F.S. ... ....... __4 57 099
: oth or Musirana Station.
=
1. Nalapani and Surkandgy ... vovees oeeaen.| 92 03 23 42 03 25°3
243
26'5
2| Nalapani and Didhilé station,.... oo «usuo] 77 57 40 77 57 36-3
328
3| Nalapani and Bhadraj-JYeunpiir, ... ... .o.] 119 13 26 119 13 26
4| Nalapani and tank, .. .. ......... teeeees.] 303062 [° 35 03 06-2
5| Didhiti station and Bhadraj-Jounpdry .. ... 41 15 398 41 15 398
_6lBhadraj-Joumprir and tank, .. ..0. .. L.ell| 8110 198 84 10 195
10th Station, Surkanda.
[
1 Nulgpani and Musirana stationy...osesvvea 40 03 138 40 03 26}
17-5 40 03 156
40 03 335
41'8
31 40 03 354
40 03 255
29 40 03 27:3
11th Station, Bhadray-Jounpiir.
1;:;/.«:1. aj Dim and Masiruna station, ... ....| 93 37 35 93 37 338
325
2, Biudraj Din and Bairdt fiag staffy.......... 61 14 52'5 61 14 553
58
5' Biwdraj Din and Bairdt Mathy ...........| 67 26 55 67 26 575
i -60
‘4i.‘|laa:’mna station and Bairal flag staft,.. ... .! 154 52 27'5 154 52 29
305
&' Buirdt ag stafl and Bhadraj Din old station,| 569 39 11-2 59 39 14
168
12th Didhili Station.
s ]
1{Mitha Béréi aud Nelupaniy..oo oo os oonvo| 47 16 47°5 47 10 506,
537
ol Mitha Blri and tanky oo o0 coeis vimiiunnn f 57 26'3 . 0 57 26 8
3iNalupani and Bhadraj Diny oo ooo..o0.0] 138 24 45 138 24 503
55, 138 24 50
* 138 24 537
475 138 24 506
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lgth D éd’u’“ s&ﬁon,—conﬁmled.

Mcan or correct

Readings on same|Readings on  dif-
o AVl A
- ’ , . 1 O v » o , o v w
4,‘-\”"”}’“"‘ ilnd tank’ 2e 5030 sese e o 000 57 08 088 57 08 178
12'5 57 08 106
250
5{Nalupani anld Masiruna stationy .. ... ee.o..| 50 26 01:2 50 28 57-4
28 527
6| Masirana station and Bhadrqy Diinge.. ....] 171 06 20 171 06 12-0
12:6
7|Tank and Bhadraj Diny eeeeeeeesee.s0e..] 81 16 387 81 16 35
412 81 16 400
81 16 300 )
13th Station, Bhadrgj Diin.
, L
1 Nulupuni and Diidhili stationy «..ovvooene. 31 50 175 31 50 21-3
25
2, Nalupuni and Bhadraj-Jounpiry ...........| 85 49 512 85 49 5%2
631
8| Nulapuni” and tank, ... ..ve coeseseee.iaees] 50 11 51°3 50 11 51-8
4 'l'l.lﬂli ﬂnd U'hamlplfr, es ssvese pomecerne e 69 54 343 69 54 359
375
5| Timli and Bairdt flag staff, .. .............| 109 07 51-3 109 07 494
475
6| Timlki and Bairdt Math, ....ove..vvuee....| 104 25 588 104 25 572
. 556.
7| Bhadrqj old station and C’handpiir,.........| 31 34 49-3 31 34 493
8| Bhadrqj old station and Bairdt flag staff, ....| 70 48 06°3 70 48 063
9| Bhadrqj-Jounser and Buirdt flag staffy ......| 28 35 575 28 36 032
° 38 088
10! Batrdt Math and Bhadraj-Jounpir,.. ......| 66 16 12'5 66 16 148
172
11|Buirat flag staff and Bhadray- Tounpiir, .. ..| 61 34 20 61 34 185
169
12/ Bhadrgj-Jounpir and Dwdhilé statisn, . ....] 53 59 337 53 59 312
287
13 Tank and Timlly .o pevvvee voverenonans §3 16 112 53 16 11-2
14 Tank and Bhadraj-Jounsar, .. .... ........| 133 47 524 133 47 5244
15|Tank and Bhadraj-Jounpiiry ............ 136 Ot 444 136 01 444
16! Didhilé station and taok,....... v0e0 ......| 82 02 168 82 02 16°3
14th Station, Bkadrqj-Jounsar.
1| Buirdt flag staff and Bhadrqj Diin new station,| 76 20 17'5 76 20 20
225
Q‘Ba:‘rélﬁngstnﬂ‘md Timliy .. ve veve cuee..| 150 54 463 150 54 51°3
* 56-3
S‘Bhadrqj Diin new station and T¥imk,. .......| 74 34 2%'8 74 34 31-3
338 -




HimArava MovsTains. 75
, 7
15th Station,. Bairdt Fort: |
Readingson same| Readings on (ly'-,!‘::f:: ‘: ;ﬂr';,f‘f
ﬁomf&(_ l_urin_b; {e:_'ent point. ' _jngle.
= - . . o ) » © » o T »
3| Bhadraj-Jounpir and Bhadraj new station,..| 57 10 88 57 10 10°7
~ 12-5
2\ BAadraj-Jounpiir and Bhadraj old station, ..| 59 11 33-8 59 11 338
3Bhwlwﬂp“’fﬂnd-m“, eess 0000 oee 108 06 013 108 06 081
15
ﬂBhadzm’-Jounpﬁrand SurRanda, .... «eeo..] 603 17°5 6 03 225
27-5
8| Bhadraj new station and BRadraj old station,] 2 01 238 2 01 238
6{Bhadra§ new station and Bhadraj-Jounsary .. [ 75 02 163 75 02 125
. 023
7| Bhadraj new station and T¥mlly . ..oo o....] 50 55 51'3 50 55 538
56'3
8| Bhadraj old station and Surkanda;.........| 53 08 168 53 08 163
S| Bhadraj-Jounsar and Timliy veeee voveee.] 24 06 25 . <L 06 157
: 12-5
10|C'handpiir and Timliy «..oc ceeoveeneanes| 75 22 26-9 75 22 227
18'5
11,C'handpir and Surkanda,.... .... evsesne 177 25 107 177 25 083
06
16th Station, Bairdt Math.
1{Bhadraj- Jourpidr & Bhadraj. Dén new station,| 46 17 30 46 17 «37
26.2
f 15
2| Bhadraj-Jounpdr and C'handpiiry.....e....| 175 21 168.5 175 21 233
30
3! Bhadras Diin new station and C'kendpér, ...} 120 03 57.4 1129 04 044
2—1 o 11.3
17th Station, C’handpiir.
1| Bairat vignt coruer and TWmby < eeeve.oeanns] 85 42 42:5 - 55 42 425
2|Bairit Mathand Timb,.. ...............] b8 37 588 58 37 5456
8{ Bhadra§ Din new. station and T¥mlk,........| 41 13 30 41 13 30
|
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Account of the Stations, at which the foregoing Angles were observed,

aid details necessary for their reduiction to the centre of the Station.

e

Tue greatest part of these statious are. either on rising grounds or ‘on
the summits of peaks. lndeed there are but four out of 17, which are 6!1
the low grounds. The signals used were, in the Din, and where other
objects did not offer, pyramittl frames of wood covered with cloth. These
when projected on a dark ground, are very distinguishable, and can on
account of the sharpness of their summits be intersected, with tém greatest
nicety. 'Their axis were set truly perpendicular by means of a plummet
and wedges driven underneath them, 'This plummet was also made to
coincide with ihe centre of the station, and the signal then fixed by driving
in strong pickets to which it was lashed: For two stations, the' northern
and southern extremities of the base, a flag staff was used and after conclu-
ding the angles in the Din, this flag staff was erecled at the connccting
station in the Dién, in order that it might be more diétinguishablc from the
mountains, The otli>r objects observed were various as will be seen in the
following account of the stations. I shall give also the reduction of the

ohaerved angles, to the true, as referred to the centres of the sev<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>