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LETTER from the Right Honorable the Governor General to the President,

transmitting the following c ommunicatioa.

Fort St. Geo&ge, 3d January, 1810,,

SIR,

JL have the honour to transmit to you for the purpose of being laid before

the Asiatic Society, a paper which I have received from Major William:

Lambton of H. M. 33d Regiment of Foot, entitled, " An account of the mea-

ee surement of an Arc on the Meridian, comprehended between the latitudes

"89 33.39 and 10 59' 48.93 North, being a continuation of the grand Mcridi*
o <> ft

te
otial Arc, commenced in 1804;, and extending to 14 6 19 North."

I have great pleasure in being the channel of communicating to the learned

Society a paper containing niatter of such high importance to the interests of

science, andfurnishing so many new proofs of the eminent endowments and in-

defatigable exertions which have long distinguished the character and labours of

Us respectable and meritorious author,

I have the honour to be, Sir,

Your obedient humble servant.

M I JV T 0*

Hon. H. T. Colebrooks, %'c. %c. %6.





CONTENTS of the TWELFTH VOLUME,

1» Page^

N account of the measurement of an Arc on the Meridian, com-

prehended between tfee Latitudes 8* 9' 33' 39" and 10° 59' 48" 93'"

• North, being a continuation ©f the grand meridional Arc commenc-*

ed in 1804, and extending to 14° 6' ID" North. j—By Lieutenant

Colonel William LAmEj-ON,. His Majesty's 33d Regiment of Foot* 1

IL

On the Malayu- Nation, with a translation of its Maritime Institutions;

-—By Thomas. Raffles, Esq. .... ...^ .......' .... h'ihl 101

III.

On the early History of Algebra.—By Eiwarb- Strachey, Esq. .... 158

IT.

An account of the funeral ceremonies of a Burman Priest.—-Communi-

cated by the Reverend William Carey, D. D. .—i .,--- ..—.- 18(5

V.

An account of observations taken at the Observatory near Fori SL

George in the East Indies, for determining the Obliquities of the

Ecliptic in the months of December 1809, June and Beeernber 1810.

—By Captain JpaN Warren,. His Majesty's 33d Regiment of Foot, 192

On the notions of the Hindu Astronomers* concerning the precession

©fthe Equinoxes and. Motions of the Planets.—By H. T. Colb-

Bi&ooKE, E?q.. >r
:...- .--'» -«— «--». •*-"•*: """" """'*'



CONTENTS of rmi TWELFTH VOLUME.'

VII. Page.

On the heights of the Himalaya Mountains.—By H. T. Colebrooke,

XJ.SQ o "*•"• - - - . - - - .---• - * « « m .... .... 25

1

VIII.

An account of the measurement of an Arc on the Meridian extend-

ing from Latitude 10° 59' 49" to 15° 6' 0" 65''' North—By Lieute-

nant Colonel William Lambton, His Majesty's 33d Regiment of

Foot, .. 286

IX.

Translation of a Sanscrit Inscription on a Stone found in Bundek^hand,

—By Lieutenant W. Price, .--- ---- ...... 357

X.

A Journey to Lake Mdnasarovara in Un-des, a province of little Tibet,

—By William Moorcroft, E-q. with Introductory Note, by H. T.

Colebrookb, Esq. * .... .... 375

XT.

On the Drvobalanops Camphora or Camphor-free of Sumatra,—By H.

T. Colebrooke, Esq.
r
* .-->« .--- *--« ---» - 53o

X.1L

Abstract of an account, containing the particulars of a boring made

near the River Hooghly, in the vicinity of CalouUay
irom May to July

1314 inclusive, in search of a spring of pure water.-^Communicated

by Sir Edwarj) Hyde East, -» »-«;. ..'«• •--- ** 542

XIII.

Statistical view of the population of Burdwan,' &c,—By W. B. Bay-

Jul* X 5 -Li3 (Jc » - • • *. • s. o pp«?i» o»™» i>r'»« «3 i'i * *»«*•« »«,*>« t/Ttff



CONTENTS of the TWELFTH VOLUME.

XIV.
Descriptions of two new species of Sarcolobus, and some other Indian

Plants.—By N. Wallich, Esq. „ .... mwmm .... 5g@

List of the Members of the Society, .... .... .... .... „ $f<$

APPENDIX, containing

1. Rules of the Society, „; ~ ;_/

2. Donations to the Library, .... ,. x

3. Donations to the Museum, *... xx

LIST of PLATES.
1. Triangles between Pulchapolliam and Punnae^ *-.„' .«,.« „«..«. 1

2. Webb's Surrey in Oude, ., *-'«.* 257

3. Triangles between Pulchapolliam and Namthabad
9

.--. .... ^86

4. Sarcolobus Globosus, -\

5. Carinatus, I

*6. Campanula dehiscens, f

7. Bauhinia racemosa, J

fyj' A plan of the Lake Mdnasarovara^ and a drawing of the Camphor

plant, will be given with the next volume.

£3* For " By the President,'^ read « By H. T. Colebrookb, Esq."

576





«

'9

of

c-





TRANSACTIONS
OF THEl

TICS SOCIET

I.

Jin Account ofthe measurement ofan Arc on the meri°*

dian comprehended between the latitudes 8° 9 38\S9

and 10° 59 48".93 North, being a continuation ofthe

grand meridional Arc, commenced in 1804j> and

extending to 14° 6' 19' JSforth.

By Major WILLIAM LAMBTON,
ssfc Eegtment Mot

=N a paper which I communicated to the Asiatich society, and which

was published m the tenth volume of the Researches, I took an oppor-

tunity -of noticing 'that a meridional arc had been measured upwards of

three degrees in amplitude. Being in expectation that the detailed ac-
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count of that measurement would be transmitted to the Royal Society by

the honorable the Court of Directors";"!" "have given no particulars of it

here, but shall only notice the general results as combined with the ope-

rations hereafter mentioned. These meridional measurements being the

chief foundation of the trigonometrical survey, which has been car-

ried on under my direction for some years past, it is to be hoped that

the East-India company will be desirous of having them published along

with the general account of the survey. But such a work being' arran-

ged in a great measure according to the order of time, must exhibit

what is purely scientific, in a detached and mutilated from ; it is there-

fore my intention to collect, at some future period, all the particulars

that regard the comparison of celestial and terrestrial arcs, and digest

them in a manner better prepared for the learned reader. The present

period is replete with splendid performances in practical science, and.

although their objects be different, yet there result from each of them

certain facts that tend to throw new light on various philosophical sub-

jects. The grand operations in France, conducted by the celebrated

De Lambre and Me'c'hain, have for their' object the determination of a

standard measure; but, to accomplish that, they have measured an arc

on the meridian upwards of nine degrees in length. The chief intention

of the great survey in England, under Col. Mudge, is to obtain a correct

plan of the Island of Great-Britain, and the geographical positions of all

known places, in latitude and longitude. In carrying this into effect, it

was necessary to have a series of triangles in the direction of the meri-

dian, from which has been deduced an arc of 2 50 23, which is to be

extended northerly.. The principal object of my own labours, when

tliis work was first proposed to the Madras government, was to connect

the two coasts of Coromandei and Malabar, and to determine the latitudes
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and longitudes, of the principal places, both on the coasts and in the in-

terior. The original design has been vastly enlarged , and, in addition

to the triangles carried across the Peninsula, between the latitudes of

twelve and fourteen degrees, another series has been extended from

Tranquebar and J^Tegapatam, entirely across to Paniany and Calicut ; and

to render the skeleton complete, a meridional series has been carried

down the middle of the Peninsula, terminating at the sea near Cape

Comorin, from which have been extended other serieses, to the east and

west, entirely along both the coasts. From the above mentioned rneri«*

dional series, I have- deduced an afc of nearly six degrees in amplitude,

The members of the Szvedish academy have likewise been performing

a similar work ; but the sole intention of that was, the measurement of

a degree at the polar circle, as a test to the one executed by Maupertuzs

and his associates. These various performances have afforded the learn-

ed world the most extensive and the most accurate data hitherto obtained,

for determining a question of great importance .in physical astronomy,

viz. the dimensions and figure of the earth. This circumstance being in-

volved in many abstruse speculations, relating to the precession of the

equinoxes, the" nutation of the earth's axis, the parallaxes of the 'moon,

&c. &c. it has been found expedient, in order to make the theory agree

with the observations of astronomers, to adopt a figure whose elliptieity

was from ^to~», in place of— given by Sir I. Newton; and various

experiments, with pendulums in different latitudes, seemed to justify the

measure. It will appear in the sequel of this memoir, how far the recent

measurements may be relied on in computing according to the elliptick

theory; and certainly, from the great length of the arcs and their re-

moteness from each other, more reliance may be placed in computation
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drawn from them, than from toy experiments made by such pendulum*

as have been generally used for those purposes.

The arc, which is the subject of this communication, is a continuation of

the same meridian line, whose position was determined at the station of

Dodagopntah in Mysoor, In 1805, and is the meridian on which the for-

mer arc was computed. The present arc commences at Putchapolliam

station in Coimbetoor, where the former one terminated, and concludes

at Punnae near Cape Comorin. The positions to the southward fall

very favorably, and the place of observation at Punnae is only 98.3

feet east from the meridian of Dodagoontah. There is one station

(Permaul malli) on a very lofty mountain, which has not yet been

observed at, on account of the difficulty in getting at it; and besides, the

season when I was in Coimbetoor was not favorable for ascending such

high places. In consequence of this, there are four triangles wherein

only two angles in each have been observed ; an omission which at pre-

sent must be dispensed with ; but the base of verification near Tinnivelly

will shew that no important error has crept into the operations.

The measurement of the base line in Coimbetoor, and the observations

for the zenith distances of stars, were completed in the beginning of 1806;

but I have recorded them at full length here, as being the.commencement

of this section of the grand arc. The base near Tinnivelly was measur-

' ed early in, the present year, and the triangles continued to the southern

station near the sea beach, a few miles east from the lines of Travancore,

At this station, I sat down to observe the same stars, which had been ob-

served at Putchapolliam, and with equal success. Having finished there,

I returned to Palamcoitah, with an intention of making another set of ob-

servations, and for that purpose I ere6led a small observatory on the -
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rampart of the fort, to be secure against the high' winds; but'the'-badnc^

of the weather, occasioned by the setting in of the west monsoon, ren-

dered all my endeavours fruitless. I have, however, reason to hope that

the observations which have been made at the extremities- of the arc,Y\vill

be thought satisfactory. ...

The length of the degree due to the middle point of this section of the

arc, or latitude 9 34 43, is found to be 60473, fathoms nearly. Now it

may be proper tb notice here, what has already been noticed in giving an

account of the former arc, that between Dodagoontah, in latitude 13°, arid

the station at Bomasundrum, in latitude 14 , there is a vein of iron ore,

which was supposed to have affected the plummet, as some irregularity

appeared to exist in the observations 'at those places. The arc] Putchapol-

liam and Dodagoontah gave the length of the degree for latitude 11 59

54 equal 60529 fathoms, and the arc between Putchapolliam and B-om'a-

sundrum gave the degree only 60449 fathoms reduced to the same lati-

tude on the elliptick hypothesis. Seeing such a disagreement, it was ne-

cessary to recur to the nature of the country, as both those stations are

sufficiently remote from mountains to remove any apprehension of a dis-

turbance from them. But since no doubt remained as to the existence of

some disturbing cause, I attributed it to the effects of this bed of ore, and

concluded that the plummet had been drawn to the northward while ob-

serving at Dodagoontah, and to the southward while at Bomasundrum,

which would give the celestial arc between Putchapolliam and Dodagoon-

tah too little, and that between Putchapolliam and Bomasundrum too

great, the reverse of which would take place with respect to the length

of the degrees in these two arcs. Being confident as to the accura-cy of

the observations at both places, and considering the circumstances just

B



6 MEASUREMENT OF AN ARC

mentioned, I thought it reasonable to take the mean of the two degrees,,

which gave 60490 fathoms nearly, for the length of the degree in lati-

tude 11 59 54.

Whatever may have been the cause of irregularity in the observations

made at Bomasundrum and Dodagoontah, the errors occasioned thereby

must be considerably reduced when the whole arc, including the present

measurement, is taken into account. I shall therefore take notice here

what the general result gives, by comparing the arcs Punnae and Doda-

goontah, Punnae and Bomasundrum, and Punnae and Paughur, which

last place was also a station of observation in the former part of the

operations.

It appears from art. S. that the celestial arc between Punnae and
o * li

Putchapolliam is 2 50 1054; and the celestial arc between Putchapolliam

and Dodagoontah, by the observations in 1805 and 6, was- 2 o 9.79 ; and

therefore, the sum is 4 50 20.33, equal to the celestial arc between Punnae

and Dodagoontah. The terrestrial: arc between Punnae. and Putchapolliam,

is 1029100.5 feet, to which add 727334.6 feet, the terrestrial arc between

Putchapolliam and Dodagoontah, we have 1756435;! feet or 292739.3

fathoms, which compared with 4 50 20.33 will give the mean length

of the degree, equal 60496 fathoms; for latitude 10. 34 49,. the middle

>int of the arc.

The former celestial arc between Putchapolliam and Bomasundrum was

3 o 1.S8, to which add 2 50 10.54 gives 5 50 12.42; and the terrestrial

arc between Putchapolliam and Bomasundrum 1088275 8 feet, to which add

1029100.5 feet, gives 2117376.3 ^feet, or 352S96 fathoms nearly, which

compared with 5 50 1242, gives 60462 fathoms for the mean length of

the degree in latitude 114 44 nearly, the middle point of the arc.
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Again ; the celestial arc between Pittchapolliam and Paughur was

observed to be 3 6 37.78, and the celestial arc between Punnae and

Pittchapolliam is 2 50 10.54, whose sum is. 5 56 48.32 for the whole

celestial arc. The terrestrial arc between Putchapolliam and Paughur was

21284.72 feet, to which add 1029100.5 feet, we have 2157572.5 feet,

equal 359595.4 fathoms, and. this compared with 5 5<5 48.32 gives

60469 fathoms nearly, for latitude 11 s 3 the middle point of the arc.

As the two last arcs are nearly of the same length, and the results

differ but little, it has been thought sufficiently correct to take the mean

of the two decrees as the measure due to the mean latitude of the two

middle points, in which case we have 604663 fathoms for the length

of the degree in latitude 116 23.5.

In" order to get a mean result between the observations made at

Dodagoontah and these two latter stations, the degree in latitude 10 34

49 has been taken and used with the degree in latitude 52 2 20 equal

60820 fathoms ; and with these the ratio of the earth's diameters has been

. computed, and found to be as 1 to 1.0030359 fart. 2 appendix); and

thence the length of the degree in latitude 116 23.5 has been found to be

60498 fathoms: therefore the mean between this and 60465.5 is 60486.75

fathoms : or, to avoid decimals, it has been called 6048.7 fathoms for lati-

tude 11 6 24.

This mean measure has been used with the degree in latitude 52 2

20 and the ratio of the earth's diameters again computed, and the polar

and equatorial diameters are found to be as 1: 1.0031429, and I have

made use of this for determining the lengths of degrees in different lati-

tudes, by which the latitudes of all the great stations of observations in
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Bringing down the grand arc, 'have been finally fixed. And here it may-

be proper to observe, that in, the tenth volume of Asidtick Researches f

I have mentioned the latitude of Dodagoontah to'".be 12 59 59.91 as

determined by nine stars from the Greenwich observations of 1802; and

from that, the latitude of the Observatory at Madras was deduced, and
O I 'I

was found to be 13 4 8.7. But if it be allowed that the plummet has

been drawn to the northward while observing atDodagoontah, the obser-

vations at that place would give the latitude less than it really is. Under

this conviction, I have made Punnae the fixed latitude which was deter-

mined by eigjit of the same stars that were observed at Dodagoontah,

and was found to be 8 9 38.39, and by setting off from that parallel, and

computing according to the lengths of the degrees given in art. 3, Appen-

dix ; the latitude of Dodagoontah is found to be 13 o 1.9 which is 2 more

than before, and therefore the latitude of the observatory at Madras as de-
O - II

duced from that of Dodagoontah, will be 13 4 11 nearly.

After the deductions enumerated in this summary, the whole of the

measurements both in England, France, and at the polar circle, have

been compared, by using the degree in latitude 11 6 24, being the most

southern of the recent operations ; and from these different data, three

ellipticities have ' been computed, and the mean taken, which will give

an ellipsoid whose polar and equatorial diameters are to each other as

1 : 1.003242 nearly. From this, and the degree above mentioned,

various conclusions have been drawn, in the appendix to this memoir, to

which I shall refer the reader, and proceed to give a detailed statement,

of all:the particulars which are the immediate subject of this paper.

Trichinopoly ,- Jfov. 1st. 1809.
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1. Measurement of the Base Line in the Cqimbetoor.

This base has been measured with the same apparatus, and in the same

manner as the base near Bangalore; an account of which has been given

in the loth volume of the Asiatick Researches; the whole operation has

been conducted under my own immediate inspection,,

Experiments made for comparing the Chains.

PREVIOUS TO THE MEASUREMENT. | AFTER THE MEASUREMENT.

1 Excess of } I
Excess of

1806 the REMARKS. 1806 the REMARKS.
Old Chain.!

j

Old Chain. i

DIVISIONS.
| j

DIVISIONS.

March 19th 19 April 19th 28
at 6 A. M. 19 ' at 6 A. M. 26

17.5
i

27.75

17.25

17.5
1

28.25
27

I 6 P. M. 18.5
I

25.5
.

1
18 The mean tempera-} 23.25 The mean tempera-
20
19.25

lure during these ex-
1

22.25
23.25

ture during these ex-

1
18.5 periments was 86.12 "2-2.25 ,'perimentsi was 81.1

I 17 23.25
'

18 25.75
j

17.5
j

20th
j

24 •;

1 17.5
.

Ut6A. M. 24
,

24.75

1 1
24.75

I

j
Mean) 18.18 |. || Mean 25 .

r 1

c
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TABLE
.Containing the particulars of the Measurement.

cu

.— cu

<*-" 5
o c

a
CO -t;& O
s °- hgth

of

each

in

Feet.

Angles

of

evations

and

lepressions. Deductions

from

each
ypothcmise.

Perpendicular.
Commencement
from the last.

REMARKS.

Ascents. Descents. Above.

V

Below.

F ffi a H a
1

H

1 O i //
FEET. FEET. FE#T. INCHES. INCHES. o

1
1 ioo 25 .00264 0.7270 23. 100.2 Commenced on the

1

2

3

300 1 5 30 .05445 5.7165 2.75 95.8 20th March 1806.

400 1 3 50 .06896 7.4280 2.5 103.4
4 100 Level 1.1 115.2
5 400 42 30 .01528 2.7430

•
77.7

6 400 18 30 .00580
. 2.1540 6.5 94.

7 300 51 40 .03387 4.5090 7.6 108.5

1
8 200

. 1 20 .05416 4.6540 3.1 95.9

• 9 300 1 51 .15636 9.6840 2.4 74.9
10 500 27 25 .01590 3.9854 9.1 93.2
11 100 1 29 5 .03357 2.5914 24.1 114.2

i

12 300 43 35 .02412 3.8038 74.3
13 500 Level 3. 87.

14 200 I 1 25 .03192 3.5722 0.2 104.3
15 300 10 10 .00129 0.8875 2.5 109.4
16 100 2 13 55

'

.07587 3.8946 9.4 76.4
17 100 5 30 .00013 0.1600 12.1 80.

18 200 1,10 55 .04256 4.1252 7.5 87.6
19

20
400
400

1*33 35
I 1 20

.16444 11.4677 5.2
8.5

98.4
112.0.06364 7.1347

21 200 11 10 .00106 0.6497 7.5 75.6
22 100 1 54 40 .05563 3.3354 8.5 80.4
23 100 2 3 50 .06487 3.6012 4.2 81.

S

24 200 1 8 30 .03970 3.9850 19.3 90.6
'

25 400 9 10 :00140 1.0673 1.7 101.5
26 400 55 35 .05228 6.4677 9.2 95.6
27 300 1 9 40 .06159 6.0790 2.1 80.6
28 600 44 5 .04932

. 7.6945 17. 96.2 •

29 500 1 3 35 .08550

.

9.2446 12. 106.4
,

30 500 30 .01905

;

4.3650 9.2 76.8
31 400 31 .01628 3.6080 84.1
32 200 35 45 .01080 2.0795 7.8 93.1
33 500 . 1 40 10 .21220 14.5641 102.2

t 34 200 51 .02200 2.9660 10.5 113.9
35 400 11 50 .00236 1.3767 11.6 79.1

i 36 400 46 50 .03712 5.4487 93.3
! 37 300 38 .01833. 3.3150 14.9 109.7

38 400 1 7 .07596 7.7960 10. 78.9
1

39 400 40 .02708

:

4.6560 85.1
40 400 33 15 .01872 3.8960 7.5 98.8

.

41 400 17 15 .00504 2.0090 114.2
42 400 46 25 .03648 5.4003 11.2 78.0
43 500 57 30 .06995 8.3625 92.3
'44 300 45 25 .02619 3.9632 107.7 .

i

45 200 51 40 .02258 3.0047 115.2
i 46 100 44 .00819 1.2800 124.4
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•xi
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Perpendicular.
Commencement
from the last.

-

1

REMARKS.

c "3 >- §" 3 g Oh
Ascents. Descents. Above. Below. a

0)

jJEJJK
. K H

O > ft
FEET. FEET. FEET. INCHES. INCHES. O

47 300 54 35 .03783 4.7638 23.5 77.0

48 500 1 22 15 .14305 11.9612 9.4 , 88.

49 200 50 50 .02186 2.9563 97.6

50 300 30 .01143 2.6190 106.4

51 400 48 55 .04052 5.6903 116.4

52 100 37 .00579 1.0760 77.4

53 300 30 .01143 2.6190 30.3 79.7

54 300 10 .00126 0.8730 7.3 90.

55 ', 500 27 50 ..01640 4.0458
j

100.4

56 400 • 31 25 .01672 3.6563
1

109.9

57 300
j

44 45 .02541 3.9052 77.6

58 3QC 19 40 .00492 1.7170 89.8

59 30C 10 .00126 0.8730 100.5

60 300 1 20 15 .08175 7.0027 108.7

61 100 25 55 .00284 0.7536 7.5 117.6

62 100 33 35 .00477 0.9769 122.4

63 300 35 20 .01584 3.0830 28.7 77.7
'

64 400 25 25 .'01092 2.9563 5.6 82.5

65 100 O 18 35 .00146 0.5409 89.4

66 100 33 40 .00480 0.9793 9. 96.4

67 200 1 40 O .08460 5.8160 , 100.5

68 200 1 44 .09152 6.0500 6.1 78.1

6& 100 4 45 .00010 0.1377 11.5 79.4

70 200 1 37 15 .08002 5.S565 7.5 84.8

71 400 1 41 5 .17292 11.7617 92.4
.

72 200J 40 ' .08460 i 5.8160 101.6

73 100 2 16 15 .07853 3.9622 8. H0.6 -

74 300 110 .04722 5.3220 77.9-
.

71 600 1 10 25 .12588 12.2885 9.7 86.5

76 300 4 10 .00024 0.3625 16.4 99.4

77 200 1 37 45 .08081 5.6855 no.

78 100 5.55 .00015 0.1716 5.5 H6.
79 200 30 .00762 1.7460 76.4

80 400 1 6 50 .07560 7.7767 11.7 85.1

81 400 1 4 45 .07094 7.5350 95.8

82 600 1 34 30 - .22668 16.4910 12. 107,7

83 400 1 .06092 6.9800 5.4 80.

84 300 26 10 .00870 2.2825 87.6

85 200 54 10 .02484 3.1517 7.7 96.7

86 300 1 32 25 .07252 5.3858 3.8
' 99.g

87 300 16 55 .00363 1.4747 15.5 111.

2

88 400 1 39 30 .16752 11.5740 8.1 79.4

89 400 1 15 30 .09648 8.7820 81.8

90 400 1 4 40 .07076 7'. 5253 89.7

91 300 22 5 .00621 1.9273 95.9

92 200 1 22 5 .05700 4.7748 17.8 104.8

93 200 1 34 55 .07624 5.5212 9.5 111.5

94 400
:

30 30 .01576 3.5500 74.4

95 300 Level 79.9

96 300 35 40 .01614 1 3.1120 . 10.6 83.7 •



&2 MEASUREMENT OF AN ARC

si
of

s

and

ons. ons
ach

nuse. Perpendicular.
Commencement
from the last.

d
3

.

w
83

Lta o JS fa igles
ition

ressi REMARKS.
S p" Ml C

d ' < $ Q
^ 2 g- Ascents. Descents. Above. Below. a

FKET. FEET. FEET. INCHES. INCHES.

9? 100 1 6 35 .01876 1.9369 34.3 93.2

98 100 Level 95.2

99 300 54 5$ .03828 4.7927 - 77.8
i

100 200 5 40 .00028 0.3287 !
1 79.4

101
I

300 23 5 .00678 2.0143 8.4 88.7 1

102
;

300 32 50 .01368 2.8655 10.6 98.8 •

103
[

300 1 44 10 .13773 9.0895 104.8

104 700 1 7 5 .13328 13.6599 79.1

j
105 700 110 .11018 12.4180 89.5

J
106 500 1 17 50 .12815 i 11.3208 - 7.8 9-8.2 Completed on the

1
107 200 5 30 .02158

|
2.9370 j 31.6 109.2 19th Aprii, 1806.

II

[323001 [4.8577S [307.4020 (178.7862
J382.85 J3H.2 1 S4.03

1

N. W. eael, above the S. W« end. of &q Base 134.8 Feet in perpendicular height.



,

r0N THE MERIDIAN. |l

At the commencement, the old chain exceeded the new

one 18.18 divisions of the micrometer, equal .00728 feet.

Therefore 323Xio°-00728 ^eet w^ ^e tne measure in Feet.

terms of the new chain - - -— '-;.'.- .^' .-' -• - =32302.3524

At the conclusion, the old chain exceeded the new oiie

25 divisions, and had therefore increased 6.82 divisions,

O02T3 f ?

-equal .00273 feet. Hence 323 X ~f-=o.^o9 teei, the

correction for the wear, which add - ...... - - - -j- 0.4403

The sura of the deductions from col. 4th is 485778

feet, vhich being increased in the ratio of 100 to 100.007s

will be 4.8581 feet, which subtract -.-.------_ 4.8581

Hence the apparent horizontal distance will be-- '--,- - 32297.9342

The correction for the expansion & reduced to the stand-

ard temperature of 62 will be v - ~

X 32297.9342 feet, which add - -_--_--- -j- 47744

Hence the corrected measure of the Base for the tem-

perature of 62 will be - „_«_-»,-.-« = 32302.7086

Which, being reduced to the level of the sea, will be - 32301.2769

The last reduction is applied to the S. E. end of the Base, which

is nearly the mean height of all the hypothenuses, and is 925.5 feet

above the Jevel of the sea; which height was determined by bringing

down the triangles from the station at Bodagoontah.

D



Vk MEASUREMENT OF KN ARC

2. ANGLES

At the JST. W. end of the Base Line.

BETWEEN AND
, „

S. E. end of the Base.... Naudkauneehill....... .46 18 22.5 > a£ \&
21.75$

s7'ii*

Oodoormalli.. 87 3 52.25")

- 54.5
I

56.25 >53.T
" " 53.25

j

52.25J

Ilallagamalll 142 32 41 \

40.75(
41 25

.... - i
•

42.25J

Naudkaunee hill .Oodoormalli.. "... 40 45 29.75) Qi or
32.755

Oodooraialii. ...... .. Hallagamalli. ...... ......... 55 28 49 ~)

46.75
|

45 >47.55-

48 |

,

'
.

: „ .
49 . J

Hallagamalli.. .............. Shenniraalli .. 77 17 19 "]

14.75

15.75 ^15.65
. - - - - « •• - 14.75

|

14. I

At the S. E. end of the Base Line.

N. ,W. end of (ke Base...... Naudkaunee hill ......... »„77 29 '12.25V
' 10.251

12.

13.5

OodoonhalK..... ...... ...... 61 23 45.251
. 47.75

j
•'"

"4S.7'5>47.4

47.75
J

47.5 J /



ON THE MERIDIAN, 15

At the S. E. end of the Base (continued.)

oHETJrEEN . AND
Ooiioorma!li...v „... ...Halkgamalli ............ ....36 30 18.25~V

14.25

15. >-15.3

33.
I

16. I

Hallagamalli.... Shennimalli ............. ....50 27 50
52.5 » ^q aA
49.75f
47.5

Ha]lagamalH........„.....„..YaenmatoorliilL_... ...... .88 44 35.75)'

27.5 y 30.92
29. 5

Shennimalli. ...... .......... Yaelmatoor hill........ ......38 16 42.

39.5 £ 39.75
37'.75)

Yaelmatoor hill............. Parmatty hilh.„».'............. 67 51 2.

0.25^ 1.67
2.75'

Hallagamalli ....Purteemalli. .»;-— ............ 86 11. ) 14,19
17.255

M;* 1

7

Parmatty hill........ ...... ..Purteemalli... ............ .117 24 25.5 )
24.5 £ 22.42

17.25V

RungamallL... .............. 58 53 40.25"

33.5 > 34.25

29.

Purteemalli..... ........Rungamalli.................. 58 30 45.25;

51. t48.1'
48.25'

Putchapolliam Station. .....112 5 9.87 9.87

Yaelmatoor hill Putchapolliam Station 62 39 27. >

29.5 } 27.25
25.25S



\

16 MEASUREMENT OF AN ARC

jit JVaudkauiue Hill.

BETWEEN JND .«
4 ^

N. W. end of the Base._,S. E. end of Hie Base.......... 5§ J2 26.

36.2b}- 25.61

Ocdoormalli. ................ 95 2 17.

•14. > 15.67
16.

*^£ Oodoormalli.

N. W. end ofethe Base.......S. E end of the Base. .......'I'M "M 23.

19.

20.5 > 20 - 7b

20.5

Naudkaunee hill. ............... 44 12 15.5

14.251

11.75*

14.75';

Hallagamalli..................69 57 13.75:

13.255. 13,0$

12.2b]

HallagamalU.„......„......S. E. end of the Base.... ...101 '29 32.1b)

, . .33.75 > 3X

*/$£ Hallagamalli.

N. W. end of the Base.....„.OodoormalIL .....................'54 3*

.67

:5.2£

"

S. E. end of the Base....„..Oodoormalli.... ............. 4g 12.5

14. > 13.92

15.25

.N. W. end of the Base. C 9Q 9%
22.5 C

^'^



ON THE. MERIDIAN.

At Hallagamalli (continued.)

BKTTP-SEW AND
S. E. end of the Base.........60 22 15.25,

10.75> 13.25

13,75.

S. E. end of the Base. „„,..„Yaelmatoor hill. , oa «47 31 18.75) &j o-y

24/ C
* 1 ' d7

10.25> 10.75

Yaglmatoor hill ............ Parmatty hill. .............. ..36 13. >
in ox

>

Parmatty hill....... .......».Parteemalli.. ........ „ .,

Kautpolliara (S. E. end of the Base) Parteemalli.

.M 49 38.5

86.

38.5
]
>38.4

36.5
|

43.5 J

.52 18 33.5

32.22| 34.42

37.5 S

jit
.
Shemiimalli.

N. W. end of the Base. '.....«.. Hallagamalli „.. B .......54 54 23.5 )

24.25> 23.83

23.75)

S.-E. end of the Base.......-Hallagamalli «o»»..».» .....69 9 58.75)
62. f

w.oJ

6L75

Yaelmatoor hill ..„.„. 82 1 32.5
,

27.75> 30.

29.75;

YaelmatoorhilL.. ».=,.«,«=«» Putchapolliam Station. .92 57 34.75'

oJ.2i)l of- /

35.75f
37.



v

13 MEASUREMENT OF AN ARC

At Putchapolliam, Station.

BETWEEM 2ND o , „

Shennimalli.= *.»..»»,=.......Ya"eIq:iatoor hill...,...,.. 43 3d 0.25V
38 58.25f i>

39 3.5 f
2/75

YaHmatoor bill ._. S. E. end of the Base 101 % 8;5-

8 9 } 8.73

8.8

At Yaelmaioor Hill.

S. E. end of the Base. .„..„. .Hallagamalli .' 43 44 10

10.75

Shennimalli.. ........... .....59 41 46.5 )

. 44.25> 43 -58

46. )

Shennimalli. .'...V...7. .. Putchapolliam Station. ...... 43 23 25.75) og QK
20.75§

S. E. end of the Base. ..P.utchapolliam ,16 18 23.25) - M
2i V 22.33

12.75

At Parmatty Hill.

Hallagamalir... ............. Yaelmatoor hill 48 16 14.5 V
1 \ HO 75
7.2ht
10.25)

i 39.75

. E. end -of the Base.... >..Rungamalli.. ............. ...81 54 60.25

Yaelnaatoor liilL . ."...„..
." I..S. E. end of the Base........ 60 9 41.25

40.25
• 37.75

39.75

59.7, :

3a67

56.



ON THE MERIDIAN. 19

At ParieemallL

rTWEE If.

tallaga malls -L

AND
r . v , Parmatty hill 69 25

Si E. end of-the- Base. 41 41

39.5

34.

38.5

14.

13.5

11.5

37.33

13.0

E, end of the Base....... Parmatty MIL. 27 44

Hungamalli..

kill ,,,„„«,.„.»«-'» Kurroomalli ,

.

S. B. endiofthe Base. ....... Kurroomalli.

^ungamalli,., ,...,.,„. Kurroomalli[

..72 57

17 5

25.5 I
20.5 )

51.38

Kurroomalli Permairt hill. . „.

.

:

. .'.

.

Hallagamalli.^ J. ......... .....S. E. end of the Base
S. E. end of the Base Parmatty hill .........

Hallagamalli ............. Parmatty hill ...........

i

Ditto.... ..................... .Ditto (observed direct)

Mean.....

69 25
.69 25

34.17

37.33

..69 25 35.75



M MEASUREMENT OF AN ARC

A.t ParteemaUi (continued.)

BETWEEN
Parmattv hitl.*..«.

—

S, E. end of the Base.

K urroomalli ...

Ditto ....... „.....,

2ND
... S. E. end of the Base 27 44 21.17
...Kurrooraalli. 84 23 29.13

Parmatt.yhill..... 56 39 7.96
Ditto (observed direct) 56 39 13,8

Mean ..56 39 10. 8S

A.t KurroomallL

» a a o. b a .=...„„». Parmatty hill. „ ...82 17 50.5 "]

48.75
48.5

55.5
56.

57.

S. E. end of the Base........ 46 53 12.

J.52.7!

12. I
15.5

J

15. >12.
.
10.5'

f

11. J

8

Rungamalli..... ..110 54 37.5

41.25*

34.5

36.5

37.44

Permaul hill. 57 57 29. "

28.'

31.

29.25
32.

33.

30.5
28.5

34.

35.5

Ul.07

o a q e c a w o n n o b J^&a&Ii^CItXwX&Ji 0KIQO * O SO O OEDQR QO C tj47 45 25.5

30.

31.5

35.



On THE MERIDIAN. 21

temn

fCuiToomaili,

.-Referring flag..-..

Referring flag.

f£urroomalIi...

,P£r.naaul hill.,.

deferring. $ag.

.Nagamalli.

.Suddragherry

Referring flag,

do. ...........

.SuddraglreFFijr

.Kurroomalli..

.Permaul hill.

.Permaul hill..

Suddragherry.

Permaul hill .

.72 47 59. 1
57

j

59 5 ! » ,

61.5
j

62. J

150 42 39 1
•36.5

• 38.

57.5

37. 38.'23

39.

38.

5

39.

40.
.

,42 46 30
.- 28; 5'

-,. - 34. (
34.5)

A 40 14 1
16.

20

31.75

17. >
16 -75

18.5
|

15. J,

150 42 38.28
.72 48 ' 0.42

.77 54 37.86

..4 40 16.75

,82 34 54.61

Referring flag. ....Permaul hill. ...77 54 37.86

Nagamalli 42 46 31.75

Nagamalli..... ....Permaul hill 120 41 9.61

Referring 0ag Suddragherry 4 40 16.75

do. Nagamalli..... 42 46 31.75

Nagamalli.. .... ........ Suddragherry , 38 6 15.

F



MEASUREMENT: OP AN ARC

JLl JVagatnalli.

BETWEEN
Rissfaeeraalli R Daoa a ta a p » o e> sbbsd Permaul hill ..

Suddragherrj „*7

.„„..";.., 36 19 22.5 1
20.

19.

20.25
18.25

21. j

:;„..=„. 120 S3 24.5

22.

23.5

23.5

>20.17

23.33

guddragherry

Permaul hill.

Rissheemalli.

aBDa a boc

guddragherry

. Sekundermalli. ,91 36 13.5

12.

13.5

19.

.Rissheemalli. .;..,.;::":.... 36 19 20.17
Suddragherry 120 33 23.38

Permaul hill.. . . . ...84 14 3.21

14.5

Rissheemalli

At Suddragherry.

.... Permaul hill....«„.....

o m to « » «a ...... . ..Nagam.alli»..,T« B « m a H « » i

.34 42 51. '

50.25

52.5

49.75 V56.64
64.75

64.5

63.75J

.56

5]
3 29.5

30.25
32.25 I

12.5

12.5

17.

•22.34



: . -ON THE MERIDIAN, %%

JLt Suddragherrry (continued.)

BETWEEN 3ND „ ,

Rissbeeaialli'.. »,'...,.,.„...... Nagamalli ..................21 20 £2.251

>24.6li

23.5

25.5

23.

25.

26.5
27.25
24.

Nagamalli......... .....Sekundermalli..... „„..„.. 25 48 40.25"]
T 40.5

J

40.5 ^40.85
41.5

41.5 J

Sektmdermalli ......Gopaulswamy Station ..... 54 1 28.65

Referring flag ...„.,....Meenachiporam hill......... 56 3 37.25V

35^5

Perrioormalli ..........104 18 §9
.33.

28.75 y3l.2
31.25!
34. J

Permaul hill... .-1". J ......... Rissheemalli 34 42 56.64

Rissheemalli.. Nagamalli..... 21 20 24.63

Nagamalli...... .......Permaul hill 56 3 21.27

do. ---... .-.,- do. (observed direct.) 56 3 22.34

Mean 56 ~3~21.8~

Referring flag Perrioormalli... 104 18 31.2

Meenacbiporam hill 56 3 35.56

Meenachiporam hilli Perrioormalli 48 14 55.64



2# : MEASUREMENT OF AN ARC

Jkt SeJinndermalU.

SETTLEEN"
Nag-amalli...

Gopaulswamy

Kooteapara.

Suddjragherrj ,„..„.

Sekundermalli,

Suddragherrj

Sfiddraglierrj„„

a.ra,

Suddragherry

At Gopaulswamy,

.-..Sekundermalli... .......

.Kooieapara .„„. ...„,,

105 53 45.5

47 5
• 42:75 V4

49.

43. J

„79 H 155
"l

14.

15.

15.75

16.5 > 15.36

14.5

15.5

17.5
m

\
.-- -..-, /r~^,-_-



ON THE MERIDIAN. £5

At Gopaulswamy (continued.)

BKTWEEHS AND
S.ooteapara D „.o oooo ===»,...- « = Meesiachipoiraaa c

48.5 J

21.

25. J,
iporam hill.«...v-/tPerno<yrmallL»..«^.../„V».»55 43 45.5 ~*

en^ao«

Jit Kooteapara*

Jekundermalli..„......«i... aGopaulswamy., = »»-*,=.» 58 SI «§5.5

amy...- .... ...» .. ...Suddragherrr.

G



MEASUREMENT OF AN ARC

ET7TESW
auls

Gopaulswamy,

Meenachiporam hill

Gopaulswamy.... .....

Suddragherry . . ......

Sekunde'rmalli.... ....

Gopaulswamy........

Suddragherrj ;.i.'...

Kooieapara (continued.

....Kaulikaut&n.. ............. ...61 49 39. } 'k k
34. I

3Q ®

..„_ .Meenachiporam. ...... ...... 58 46 28.5

II'5
> 20.67

, 30.7

.....Meenachiporam ........ ... 123 36 11.5 ~]

7.f> k-8

8.5

9.5
_

....Gopaulswamy....... ....... .123 36 8.1

.....Suddraa;herrv. ........... ...... I 50 45.

....Meenachiporam....... 121 45 23.1

....Gopaulswamy..... 58 31 38.28

... .Suddragherry....... .....1 50 45.

....Sekundermalii.. ............ ..60 22 23.2&

Kooieapara

;

At Meenachiporam Hill.

.Gopaulswamy. ,28 15 7.

7.75

7.5

7.5

8.

3.5

6.5

V 6.82

Suddragherry.. > -j n & = 4 o 'b fc .Kooieapara .35 54 -33.5 1
34.

38.

35.

37.5

33.5

37. J

>.' 35.5



ON THE MERIDIAN, W

^i£ Meenachiporam (continued.

HETTTEEtf
Perrioormalli

" < .-« .

....... a ...,,. 9 ,.Kaulikautan..-„....,. ...»..,,. . 11 12 57.5

54.

58.

Gopaulswamy...... .'...-.»..„ 68 40 38 75
37.

36.

Suddragnerfy ...,...... = .. = „ 61 1

Kaulikautan..

Perrioormalii..

Gopaulswamy

Kolanelloor Station.

. Perrioormalii .,

.Gopaulswamy.

, Kaulikaufan..

Kooteapara...

Kaulikautan..

5.5

7.

83 51 58.5

57.25

6i.

61 5

57.5

11 12 56.5

68 40 37.25

57 27 40.75

28 15 6.82

85 42 47.57

56.5

37.25

5.63

•59.15

Meenachiporam

Meenacbiporara.

At Kaulikaatan.

...Gopaulswaniy.. .,._.---

Perrioormalii

,Xf

At JPerrioormalli

, „.Kaulikautan.... „......,

..70 39 61.

58.5

60.
'58.5

127 22 30.5

32.

27.

27.

.41 '24 43.5
'

43.5

43.25

59.5

2D. 13

V3S.73

3A.5 j



£& MEASUREMENT OF AN AEG

errioorma

BETWEEN AND ©

:«.«..«....««,. .Gopaulwamy.. ...*»»...„*..». .'55 35 35 .251
-37

34.5 '^40.05

45.5 I

48. J

Suddraglierry «, BMJ,OM,o..«,»..70 44 7.5

9. 5> 8.67

9,5

Vullunkotahili..............72 53 36.5

39.5 J- 35J
31.

'Vullunkota.... „,*....... Meenachiporam. ............ 72 53 35.5

Meenachiporam. ......... Suddragherry .............. .70 44 8.67

Suddragherry =.... ...... ...... Vullunkota. ............... 143 37 44.17

At Kolanelloor Hill.

I^eenachiporam..««„........ Perrioormalli... ............. 59 36 6.5

9.

7.25i

6.

PerrioormallL VulIurikota a . ............ ... 48 44 13.5

16.5

7.19

15.5 V15.9
16.5

17.5

Tulltfakota............ .... ee V«lf.att&ud bill. „...«.«,„"„".«»..46 53 CO.

59.

61.5

f6 ^58.75

58.5

57.

57.



ON THE MERIDIAN.

At Vullimkota Hill.

ST/TWF.F.K

•Peri'ioornialli.„.,

2ND
....Kolanciloor hill

Eolanelloor bill............... . VuIIanaud hill .,

WuManaud bill........ .K'iinaimapotba ..

Vullanaud bill ..

Jit Vidliinkota.

..Cconatoor bill

.88 53 48.

47.5

48.

50.

.38 11 53.

50.

54.

52.5 j
.70 48 22.5

22.

19.5

17.5

20A

-Coojmtoor bill........... East end of the Base......

At Vullanaud Hill.

ICoIanelloor bill Vullunkota ...........

Yullunkota, ........ .... Kunrnmapotba....

46 20 18.25

13.

18.5

16.

47 27 36.5

32.5

31.5

28.5

16,14

32.25

....94.54 14.5

13.

12.•

,57 50 33.5 ~)

31.5

1^ 13

49.

48.5 S45.5<
5i.

57.

55.25



MEASUREMENT OF AN ARC

A.t Vullanaud Hill (continued.)

BETWEEN AND
,..„..„*«=.,« = . .„.Coonatoor Iiill _24 4 %_

Cocnatoor bill..-. ....... ..-.Taulaootpotha. ...... ...37 2 32.5

34.25
34.25 !

i } a.
^29.17

20.5 [

20.5 J
.....Red hill station.... ...... ...49 24 34.5 ~]

36.

44.

.

y39.6
"

_______
: 39 - 5

I

jit Taulaootpotka.

.....Coonatoor hill... .....80 23 41. 1

Joonatoor hill.. aa . HDo..— ...Vullunkota hill

W. m& of the Base,

ofa, m+a a ..... i.««*««W.« end of the Base



ON THE MERIDIAN.

At Taiilaootpotha [continued.

JBETfTEBVf

W. end of the Base
3NB

E. end of the » a i $

At Coonaioor Hill.

Vullanaisd hill.

Vullunkpta hi!L»», potoa.

W. end of the Base ..

W. end of the Base.

,E. end of the Base.

62 S3' 56.

56.

46.5

52,5

55.5

55.5

\m- 35 26.5

23.

24.25
21.5

25.75_

.47 ] 3G.5-")

27.5
J

32.75 >
31.25

31.75J
,41 14 28.5

28.5

31.5

31.5

-53.67

-243

54 18

E. end of the Base. ,60 5

14.

17.5

16,

18.5

14.5

20.5
14.5

16.

16.5

18.251

16.5

30.75

16.5

16.81



32' MEASUREMENT OF AN ARC

At the West end of the Base (Palamcottah.)

BETWEEN
Vullunkota

Taulaootpotlia

Coonatoor hill.

East end of the, $ase.,

AND
,-Taulaootpotha.

.Coonatoor hill .......

.East end of the Base

.Taulaoo.tpotha

110 52 4-9.5 *

49.

48.

41.5

44.5

44. "

.44.
45.1

'47.

45.

46.

•42.5

40. J

*93 26 9. )
9.5 } 9.33

9.5 )

,62 54 46. ~]

46.5 |

42. W2.4
38.5

39. j

.30 3138. 1
32.

32.

34. >36.S2
35.5

42.5
' 43.75^

/

.At the East end of the Base.

Vullunkota ....„„...._.. Coonatoor 'hill.. ......... ....72 27 14.
J

15.5
I

10. 1

» 1^.17

Coonatoor hill..;. „ „«,»„.,«, .. W. end of the Base ..... ,...62 46 70.5 ?

65.5

64.75

54.

54.5

54.5
J

1

^60.63
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At the East end of the Base (continued.

BETWEEN .JtND-

y/V. end of the Bsse.oooa« «.=<=<= Taulaootpotha, ,76 18 52.5 V
55.5

I „

53.5 >53,4
54.5 ii

51. J

Tullunkoia^

Jit Kannimapotka*

.. .„„ Vullanaud Hill ........ ,51 20 53.

50.5

53.

52. >£&&

Vullanaud Hill. .....Red Hill station.

Red Hill station „-. ..^».»*r=,Ko©dunkolum station.,**

63.5
64.

62.5 J
..66 8 28.

29.5
. 29.5

30. >28.07
25.5
27.

27.

,32 56 22. "I

22.

j|
5

>!7.17

12.5
J

ii. j

Vullanaud Hill.

Kunnknapoina.*.
. m iiMda aa ana

At Red Hill Station.

Kunnimapotha.„»« a „„.„.„„_64 26 56.5 "]

7 54.5 j

52.5 V54.4
53. (

55.5 j
* Koodunkolum.. ...... .......73 48 18.

19.5

17.5 M9.4
20.5

21,5

I
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At Red Hill Station (continued.)
<d~ND Q

,,;..... „ . ..... .*, Munpotha. .„.*...-. .».*,...

. ... C J

Mtt-ap-otlia-.-.ii-.,

ilunmnfia

Eted Hill Station

Koodunkolum Station.

Kunniraapotfaa..

Hed Hill Station

floodunkoluni . ..

Piramae Station .

.

Kunnimapotha ; 5„

48 II %0, . &s.-*i

:. 41.5 S4Q.4&
39.75*

,.„Koodunkolum.. ....„..„...„. .25 36 40.5

40.5 > 40.5
40.5

At JWunpotha.

.. .. . Red : Hill Station . .

.

.Koodunkolurn Station...

.Punnae Station

.ePunnae Station,

. liood utikol urn ...

.

.Punnae Station....

.58 34 52. "

49.

46.5 ^41.1
30.5

27.5 J
.62 30 28. 1

27. |

31 O I QW 0*{

33.5
>*'-**

51.

53. j
.23 24 17.

n
!

19.5

17.5

17.

16.5
Zl&M

15.

16.

13.5 „
144 29 37. "

35.5
40.5

33. >36.
35.

36.5 j

34.5 J
.62 30 37.33
.23 24 16.5

.Red Hill Station.. ....... ...85 -54 53.83
Piinnae Station ;..-....„,. 144..29- 36.

,Red Hill Station.,.....,

.ditto (observed direct)

Mean...

.58 34 42.17

........41.1.

,58 34 41.64"
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JLt Koodunlioliim Station,

BETWEEN
Kunnimapotha ,.,

Led Hill Station....

P'unnae Station....

Munpotha Station.

....Red Hill. Station-.

»'.
. . - .Munpotlia.

tO . .-...Fiinhae Station.

lunnimapotha

,53 15

»i m

;59 7

;S8 37

.Monpoffia Station.....

{Cpnniaiapotha.'* » ?&$&

Mum&e Station .»„*..-.

....3 7
..^-.38-37

30.

30.5
25,

27;
:

48.5
45.-;

37.5

41.5

SI.

19.5

16.

21.75
-23.5-

"#3. ".

u.
'

£

A7 r ;...

19.5

12.5

14.5

20.97
15.5

28.1.3

43.13-

20.97;

•15.5

*MM .44.36.47

*unnae 'Station:

loodunkolum.,,., .97 28 28.
"1

25.
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/

S. Description of the great Stations.

PURMUTTY or Molapolliam hill is about one and an half miles N. E.

from the village of Purmuity, and about ten miles south from Kodimoodi;

at the foot of the hill on the west side is a small village Molapolliam,

from whence the road (which is a causeway) leads to the summit of the

hill, where there is a pagoda, on the platform of which is the station,

marked by a small hollow in the chunam, about thirty feet S. West from

the tower of the pagoda.

Shennimalli. A hill near a respectable village of that name, on the

great road from Erode to Daraporam. The station is on the highest part

of the hill, a few hundred feet N. W. from the pagoda. It is marked

as usual with a platform and stone.

Taelmatoor Hill. A well known hill, about six miles E* N. E. from

Shennimalli, with a pagoda near the top. The station is on a stone plat-

form, a little way to the N. W. of the pagoda, on the highest part of the

hill.

Hallagamalli, A hill with a pagoda on the top, about seven miles

S. W. from Shennimalli. The station is on the platform of the pagoda.

Oodoormalli. A hill near the village of Qodoor, on the great road to

Darapbram, and about twenty miles S. by W. from Shennimalli. There

is a small pagoda on the east part of the hill, but the station is consider-

ably to the westward of the pagoda , upon a rock, which has a circle-

marked upon it.
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Base. N. W. end. This is a rising ground near the village of Putch-

apolliam, about five miles east from Kongiami It is marked by a circular

-platform, built of brick and ckunam, with a marked stone in the middle,

which marks the extremity, as in the other base lines. The S. E. extre-

mity of the base lies near the village of Kautpolliam and is marked in

the same manner. Both these platforms have large stones at the bottom,

fixed when the foundations were laid, and there are circles inserted,

whose centers define the extremities of the line,

Putchapolliam station, i& the great station of observation for continuing

the meridian line, and is marked by a larger platform of brick, and mar-

Iced in a similar manner to the other. It is a little to the eastward of the

Base line, and nearly a mile from the N. W. extremity. This station

was chosen for the sole purpose of observing zenith distances, being only

.seven hundred feet west from the meridian of Dodagoonth near Banga*

Naudkaunee Hill.
' A small hill about five miles S. W. from the S. E.

end of the Base. The station, is pn a wall, which has been intended for

a building.

Parteemalli, will be found about six miles S. E. from Daraporam, with

the village of Parieeoor almost at the north foot of the hill. The station

Is the center of a large platfrora, marked on a stone by a circle.

Kurroomalli, is a great mountain, about seventeen miles N. W. from

Dindigul, and four miles east from Teddacottah, in the Coimbetoor. The

station is on the northern and highest part of the ridge, on a circular

platform, marked by a large stone with a circle and point on -it.

Permaul Hill. This is a prominent point on the great mass of moun-

K
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tains south, of Pyney called the Pyney mountains ; and is called PermauU

malli by the inhabitants of the mountain only. There is no station oa

this hill, though it is used as one of the principal points in the series oZ

triangles extending southerly.;• there has been a flag on the hill, and the

place where it stood is marked by a platform of earth.

Rissheemalli, is about twelve miles south from Dindigul, and five miles

N. - W. from Ammanaigpettah, a few miles to the westward of the

great road leading to Madura. The road to the summit is on the east

side of the hill, leading from the village of Skulkeputty . The station is^

on a circular platform (a few yards west of a stone pillar) and marked

as usual.

Nagamalli. Station. There is a well known range of hills west of

Madura, nearly on the south bank of the Vyga river, called Nagamalli;

the station is on that part'of the range that lies nearly south of Sholavun*

dan, marked on the rock.

Suddragherry. This is a stupendous mountain, about fifteen miles north

from Shevilipootoor. The road to the station is on the south side from

Koolapanaikputty. The station will be found on a bare top, in the center

of a platform, marked by a circle inscribed on a stone, over which the

stump of a tree is placed, supported by a pyramid of stones, to serve as

a mark.

Sekundermalli: This is a well known rock, live miles S. W„ from Ma~

dura, and close on the great road leading to Palamcottah. There is a

mosque on the summit of the rock, and* the station is on the platform^

nearly in the center..

Gopauhwamy, a very remarkable £ock 3 , about five and a half miles S.
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E. from Toomichinai'kpettah, on arising ground, covered with jungle;

it is a double rock, and has a singular appearance at a distance: there is

a pagoda on the western rock, and the station is on the tap of the pago-

da, between the tower and the S. E. corner.

Eooteapdra station^ is on- a rocky hill in the Ramisseram district, about

six miles west from Arupcota, marked as usual on a rock*

Meenachiporam. This is a solid rock, about three and a half miles north

from Tettiaporam, or Etiapoor, and nine miles east from > Kovilputty

;

there is a small village called > Mullaputty at the S.- E. foot of the rock,

and the village Meenachiporam (from which the name of the hill is deri-

ved) is about one mile north of the rock. The station is on a stone build-

ing on the rock, marked*

Kaulikautdn. A hill with a pillar on the top, about three miles S. E.

from Kurroonelloop; there is a platform about fifteen yards east from the

pillar, and a marked stone in the middle of the platform defines the sta-

tion*

Perrioormalli, is three and a half miles N, W. from Sungarnacoil, in

the Tinnivelly province % the road to the summit of the hill is on the east

side, leading from a Choultry. It is a three topped hill, and the station

is on the highest and easternmost top, where there is a platform marked

as usual.

Kolanelloor station, is on a beautiful rising ground, in the plains of

Panjalamkoorchee, about three miles west from Wotapadaram. There

is a place of worship on this little eminence, shaded by a cluster of trees 3

and the station will be found on a platform i a little to the north of the

trees, marked as usual.
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Vullunkota, is a small hill, about seven miles N. W. from Tinnivelly,

and about two miles south-west from Modakoorchi ; the station will be

found on a platform marked.

Vullanaud Hill. This is a conspicuous range, about ten miles east

nearly from Palamcottah, and about one mile east from the village of

Vullanaud. The station is on the highest peak (called Womay's peak)

and is .marked- by. a level spot with a stone, &c.

Taulaootpotha. This is nearly at the eastern extremity of the low range

< of hills that is seen about six miles north of Palamcottah, running east

and west, whereof Vullunkota is the western extremity. There is a

village about half a mile south of the hill called Taulaoot,- from whence

the hill derives its name'; the station is defined by a large stone marked

as usual, and can be pointed out by the inhabitants, though there is no

platform.

Coonatoorpotha , is a small hill, about two miles S. W. from Tinnivelly t

and nearly on the north bank of the Tambrapurni river. There are

several village near this hill, but the village from which it derives its

name is on the east side of the hill. A small platform on the hill, marked

as usual, defines the station.

Base Line, west end, is about a mile and a half west from the village

of Shadooroypootoor, and about five miles "N. W. from Tinnivelly; it is

marked by a large stone with a circle. The east end is about one hun-

dred and fifty yards west from the village of and six miles

N. E. from Tinnivelly, marked by a large stone.

Kunnimapotha. A small but. steep hill, at the S. E. extremity of a

range of hills that lies about two and an half miles nearly west from Jfa-
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galancherry , and about five miles east from Calcaud. The station is on a

platform marked.

Red Hill Station. This station is on the red sand hills, that lie about

eight miles west from Manapar, and about two miles east from a small

village called Ittumpully, whose inhabitants alone can trace the spot on

the sand hill where the station was, and which is marked by five very

long pickets, driven into the drift sand, four of which form a square of

nearly three feet, and the fifth, being in the center of the square, defines

the station.

Munpotha, is a small rocky hill, about four miles east from Arambully,

and three miles south from Punnagoody. The road to the summit is on

the east side of the hill. The station is on a large rock marked by a

circle.

Koodunkolum station, is on a rising ground, about three miles S. W,

from the village of that name, and three miles N. E. from Pillikolum a

This ground is nearly a mile north from the sea shore, and is covered

with a thick forest of thorn trees. The station will be found in the cen«

ter of a high circular platform marked on a stone.

Punnae station, is the great station of observation at the southern extre=

mity of the grand meridional arc, and is marked by a square building

with two doors and two windows arched, and a solid pillar in the middle,

on the top of which there is a large circular stone with a hole in the cen-

ter. The building is on a rising ground, nearly a mile S. E. from the vil-

lage of Punnae, about eight miles N. E. from Cape Comorin, and nearly

seven hundred yards from the sea shore.
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4. Principal Triangles.

N. W. end of the Base, from S. E. end of the Base 32301.28 Feet.

J
S
3
£1

TRIANGLES.
Observed

Angles.

c3 t

o. rt .

CD
Si CD o Eh

Diffe *
.

Angles for

Calculation.

B jo

.52 d

N. W. end of the Base,

S. E. end of the Base,

Naudkaunee hill, ....

46 18 22.12

77 29 12
56 12 25.67

46 18 22.25
77 29 12
56 12 25.75

179 59 59.79 180

Naudkaunee hill, from |^ JT«
en
? °l ^^' { S. E. end of the Base,

37944.6
28103.1

N. W. end of the Base,
j 87 3 53.7

S. E. end of the Base,

Oodoorraallij ..................

87 3 53.7

61 23 47.4
31 32 20.75

—0.19
—0.11
—0.11 1

87 3 53

61 23 47
31 32 20

180 1.85 [0.41
J
+ 1.44 [180

Oodoormalli from |?. W. end of the Base, ......
(S. h. end or the Base, .......

54215.7
61671.1

N. W. end of the Base, .
j
142 32 41.25

S. E. end of the Base,

Hallagamalli, ...........'..»..

.

-0.77 142 32 40.75

24 53 31.8

12 33 47.45

I

1
180

tt n„~ ii» f $N. W. end of the Base,
Hallagamalh, from

| g _ ^ end of the Base

62505.7
90309.6

N. W. end of the Base from Naudkaunee hill 37944.6

N. W. end of the Base, . .

Naudkaunee, ..........
Oodoormalli, I .........

.

4'

40 45 31.25

95 2 15.67

44 12 14.06

•

|

40 45 31

95 2 15

44 12 14

180 0.98
',

' } 1 80

ry , ,,. . CN. W. end of the Base,
Uodoormalh from <;» T ,, ,.,,

7

I JN audkaunee hill, .......

54212.9-

35531.4
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N. W. end of the Base from Oodoormalli 54214.3 Feet.

I 53

},o

S 3

1

TRIANGLES.
Observed

Angles.

u
a
CO

1 1

1 »
'2 tu o

1

Angles for

Calculation.

„ ti i

1 fe

.a a

5

1

N. W. end of the Base, ...

Hallagamalli, . .... . •.- *...'..,. .-. I-.-. .

.

5
5° 28' 47.55

69 57 13.08

54 34 4.67

—o'!21
j

55° 28' 45*75

—0.24 69 57 11.25
—0.21

1 1 1 54 34 3.

62505.7
54821.3

180 5.3 |
|0.66j+4.64jl80

Halla
„. - % N. W. end of the Base,- ........

tgamalh from
J 0odoomaIli> ...;..._..

The above Base is the mean distance -obtained by the Triangles N. W. and S.' E. end of the

•Base, and Oodoormalli^ and N. W. end of the Base, Naudkaunee hill and Oodoormalli. \

S. E. end of the Base from Oodoormalli, 61671.1 1

>

i

S. E. end of the Base, . . .., . . .

Oodoormalli,

Hallagamalli, ..................

36 30 15.3 —0.15
101 29 33.08—0.49
42 0^ i 3. 92 1—0.14

36 30 14.75

,101 29 32.

42 13.25

90312.2
54824.1

1 1"
180 2.3 | J0.78 + L52 180

rr h «• j- f'S. E. end of the Base, ... .

HalIaSamaIkfrom
i Oodoormalli, .

.'.

! N. W. end of the Base from Hallagamalli 62505.7

7

N. W. end of the Base, ....... 77 17 15.65—0.33
47 48 23.25 —0.23
54 54 23.831—0.25

1 »

>77 17 14.5

} 47 48 22.5
54 54 23.

56597.8
74520.2

Shennimalli, .................

She

180 2.73] j0.81 j
+ 1.92 180 0"

. „. ,. % N. W. end of the Base,
nnimalh from < „ u ;,. '

t Hallaffama 1 i

Hallagamalli from Shennimalli 74520.2

8

60 22 13.25

69 10 0.83
50 27 49,94

—0.45
—0.51
—0.42

SO 22 12.

69 9 59.5

50 27 48.5

90308.9
88991.3

[180 4.02 |l'.'38j+ 2".64 180

S. E. end of 1

, _ . (TTallnnrn.Tna.115
the Base from <

1 Shenniraalli,
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Shenmmalli from S. E. end of the Base 83991.3 Feet.

TRIANGLES.
Observed

Angles,

<> —<

e fa

O
<o 5' ?>

QJ U

& -e x
Q.W. H

S i

00
1

Angles for

Calculation.
42 fe
CO

Shenmmalli, ,

S. E. end of the Base,

Yaelmatoor hill, . - ...

82 1 30

38 16 39.75

59 41 45.58

//

—0.51
—0.32
—0.35

82 1 31.5

38 16 41.

59 41 47.5

1 79 59 55.33'j j
l". 18 j—5.85 1 180 0.

v "i i i.-uf "{Shennimaili,
Yaelmatoor hill from < a „ , '

(§. E. end oof the Base,

60265.1
96312.9

JK&HagaiaaHi from 5. E< end of the Base "90310.2

110

Hallagamalli,

S. E. end of the Base,

,

Yaelmatoor Mil, .,,.„.,

47 31 21.37—0.52
88 44 30.92—1.0
43 44 9.07|—0.53

'

.

80 1.36

]

n

2.05 1—0.69

47 31 21.

88 44 30.25

43 44 8.75

180 0.

Yaelmatoor Mil from \ J*"*
6™1

"j> :
* '^""

(S. fc. end of the Base,

103600.5
96346.5

The above Base is the mean distance obtained in the three triangles on the Bases, N. W. end of

the Base from S. E. end of the Base; S. E. end of the Base from Qodoormalli j and Hallagamalli

from Shennimaili.

Shennimaili from Yaelmatoor hill 60265.1.

Shennimaili,

Yaelmatoor Mil, ......

Putchapolliam Station,

,

92 57 35.69—0.45
:

43 23 23.25—0.20
43 39 1.19 1—0.20

92 57 35.5

43 23 23.25

43 39 1.25

11 180 0.13 0.85 1—0.72} 180 0.

Putchapolliam Station from I^V^Vut Yaelmatoor hill,

59977,

87191,

Yaelmatoor hill from S. E. end of the Base 96344.75.

12

Yaelmatoor hill, .'.

S. E. end of the Base, . .

.

Putchapolliam Station, . .

.

16 18 22.33

62 39 2-7.25

101 2 8.73

—0.13
—0.04
—0.39

179 59 58.31

16 18 24.

62 39 27.5

101 2 8.5

0.56 1—2.25
j
180 0.

T, , v ... c , ,. , (Yaelmatoor hill, .....
Putchapolliam Station from

fe R end of ^ Bag^
87193.

27561,
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Yaelmatoor .bill from S. E. end of the Base =-96344.7 Feet.

s
3

TRIANGLES.
Observed

Angles.

1 6 -2
-

'

o f? w #
"

a hi
65 fi ?i O
'fc. 0) o s*

£ -S3 X
A '

s •
E»

Angles for

Calculation.
Q -S

13

Yaelmatoor hi!!, .....

S. E. end of the Base,

Parmatty hillj. .......

67 51 1,67

60 9 39.75

—0.67
|

—0.61

51 59 20.,
67 51 1

60 9 39 -

180

to u tMi e % Yaelmatoor hill,
Parmatty hill from < a *? , f , , ' „J (S. E. end of the Base,,

102873.

87510.9!

Hallagamalli- from Yaelmatoor hill = 130600.5.

is!

Hallagamalli, . .

.

Yaelmatoor hill,

Parmatty hill, .

.

36 10.75 —0.72

48 16 10.75—0.67

36 10

95 43 40
48 16 10

.1,

180

Parmattv hill from I
Hallagamalli, . .

-, / l Yaelmatoor hill,

174127.5
102870.

Hallagamalli from. Parmatty hill=174 127.5.

Hallagamalli, .

Parmatty hill,

Parteemalli, .

15

63 49 38.4

69 25 35.75

—1.70

—1.84

63 49 36.5

46 44 49.5

69 25 34 .

180 0.

w¥^8ks$$; 135463.2
166919.4

Hallagamalli from S. E. end of the Base=90310.2.

16

Hallagamalli,

S. E. :end of the Base,

Parteemalli, ........

52 18 34.42

86 14.12
41 41 13.

—0.62
—1.07
—0.61

52 18 33.8

86 13.4

41 41 12.8

180 1.54 2.30 —0.76 180 0.

Parteemalli from
Hallagamalli

S. E. end of the Base
135462.6
107456.0

S. E. end of the Base from Parmatty hill = 87510.9.

17

S. E. end of the Base,

Parmatty hill, ,

Parteemalli, .

117 24 22.42 —1.85

27 44 21.17 -^0.13

117 24 20.5

34 51 18.5

27 44 21.

!

1 j

|l80

to
-

. ;;. i tS. E. end of the Base
Parteemalli from

j paraattjr hiU ......
107451.

166913.7

M
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S. E. end of the Base from Parmatty hill = 87510.9 Feet.

1 TRIANGLES.

1

Observed

Angles^

o >

a
it

s
Q,fc£
a?

Error.

Angles for

Calculation-
43 h

S. E. end of the Base, .

.

Parmatty bill, .........
Rungamalli,

58 53 34.25

81 54 58.67

II

—0.71
—r.os

1

58 53 33.5

81 54 57.-5

39 11 29.

18 180

t> n- e- i^' E. end of the Base.
Rungamalli from | Pamatty Mh _

137109.5
118571.5

Parmatty hill from Parteemalli = 156916.55.

Parmatty hill

Parteemalli

IKurraomalli.. ..„„,.

56 39 10.88

82 17 52.71

—1.05
— 1.6

•

I

41 2 59.6

56 39 9.3

82 17 51.1

19
i I

ISO

Kurroomalli from
( Parmatty hill.

( Parteemalli. .

.

140703.7
110614.8

The distance from Parmatty to Parteemalli, as a base in theaboye triangle, is a mean distance
obtained by the 15th and 17th triangles.

I S. E. end" of the Base from Parteemalli = 107453.5.

20

S. E. end of the Base .

.

Parteemalli

Rungamalli. ,.„„....... .........

58 30 48.17

72 57 51.38

—0.95—1,1S

58

72
48

30 47.2
57 50.2
31 22.6

137127.1

122303.1

1

.1 I i
|l'80

1

... „ (S. E. end of the Base
Rungamalli trom < p ,

alii..

S. E. end of ths Base
Parteemalli . ... .......
Kurroomalli ...,,..„„ .........

84 23 29.13

46 53 12.8

—1.28
—0.76

48
84

4§

43 20.1

23 27.9

53 12.

146491.2
110620.8

21
! 1 I U

|

Kurro
... . . CS. E. end of the Bast>

1

omalli from <
Parteen

S. E. end of the Base from Parteemalli is a mean distance derived, from the 13th and 17tk
triangles, as a base.



ON THE MERIDIAN: m

Parteemalli from Rungamalli == 122303.1 Feet.

TRIANGLES.
Observed

Angles.

V - I
o Bj .

a y en
t-.

or. ;. i o
**= a> u t«

£
• s K«

Angles for

Calculation.

C u
i

en

5S

Parteemalli, .

Rungamalli, ,

Kurroomalli, ,

11 25 35.8

110 54 37.441—0.66

—0.12 11 25 35.7
- 67 39 47.5
110 54 36.8

180 0.

& ,„ , > { Parteemalli, ............
Kurroomalli from < *> „/

^ Rungamalli,-. . ..........
110621.6

25038.0

Parteemalli from Kurroomalli =110619.0

[Parteemalli, . ,

.

[Kurroomalli, .

IPera&uL Mil, .

.

H-l

77 20 49.21

57 57 31.07

—1.39
—1.05

77 20 47.8
57 57 30.

I 44 41 42.2

1 80 O 0.

•n » fM j> C Parteemalli, .

Permaul hill from < v „'.

I liureoomalh,
133318.9
153458.5

j
The above Base,' Parteemalli from Kurroomalli is the mean distance, determined by the 19th

land 22d Triangles.

Kurroomalli from Permaul hill = 153458.5

24

Kurroomalli,

Permaul hill, .......

RissheenialHj ..... i-

47 45 30,5

72 48 0.42

—1.11

—1.43

47 45 29.5
59 26 31.5

72 47 59.

U 0.

RissheemalK from ? r» , . •,,'
'

irmaul hill, ,

jKu
|Per

138332.1

118926.2

Permaul hill from Rissheemalli «= 118926.2.

Permau! hill,

llissheemalli,

[Nagamalli, .

l25

120 41 9.61

36 19 20.17

—2.0
+ 0.19

22 59 32.

120 41 7.6

36 19 20.4

180

xt ~ iv e < Permaul hill,
Nagamalh from

\ Rissheeroalli;

172665.4
78125.1



m MEASUREMENT 'OF AN ARC

Permaul hill from Rissheama.lir=l 18926.2.

TRIANGLES.
Observed

Angles.

jg
{_ 1

u ' * in

s O n j-

fS ? o
U 5 u t*

£
(a

-Q -
•
cw

Angles fox

Calculation.

5 S •

42 fa*
GO

26

Permaul hill, .

Rissheemalli . .

,

Suddragherry .

82 34 54.61

34 42 56.64

—2:27
— 1.3.9

62 42 12.4

82 "34 52.3

34 42 55.3

180

c 1 , r. r ^ Permaul hih
Suddragherry from <•—

. , .,-.
J J Rissheemalli

207077.6
185571.1'

Permaul hill from Nagamaili = 172665.4 Feet.

127

Permaul hill)

Nagamaili, . . .

Suddragherry, ...........

tO . Il

84 14 3.21 —2.45
s

56 3 21.S
• —1.52^

39 42 38.9

84 14 0.8

56 3 20.3

I
1 80

lC ,,i , , (Permaul hill
Suddragherry from]^

H
.

207082.6
132980.6

Suddragherry from Rissheemalli=185571.9.

128

Suddragherry,.

Rissheemalli, . . ...

Nagaaaullij . . . ...

,

21 20 24.63 —0.13
38 6 15. + 0.29

120 33 23.38 —2.28

21 20 24.5

38 6 14.5
120 33 21.

180 6 3.01

}

J2."l3j +6.88J180 0.

Nagamaili from
J^^7 132981.4

78420.2

Suddragherry from Nagamaili— 132981.

28

Suddragherry . . . . .

Nagamaili . .._ ........ .

Sekiinderraalli . . . ,

25 48 40.85

91 36 14- 5

62 35 8.63

n

—0.51
—1.07
—0.48

.

25 48 38.5

91 36 13.5

62 35 -8.

180 3.98J 2.06—1.92 180 0.

! SekiWermaili from 5 Suddragherry

i Nagamaili . .

.

i49745.0
•64224.2

1

Suddragherry from Nagamaili as a Base in the last triangle, is a mean distance derived from
t%e 27th and 28th -triangles:.



ON THE MERIDIAN,

remeni o *ase hint near

Experiments made for comparing the Chaint'.

PREVIOUS TO THE MEASUREMENT. } AFTER THE MEASUREMENT. j

1

1809

Excess of

the

Old Chain.

REMARKS.
1

1

1809

1

Excess of

the

Old Chain.
REMARKS. I

MONTH.
February 27th

P. M.

DIVISIONS.

30.

29.

31.5

29.

29.

29.

29.
! The mean tempera.

MONT51.

March 20th

A. M.

DIVISIONS.
J

39.

39.5

39.

40.

39.

39.

39.

i

The mean tempera-
29.

29.5
ture during these ex-

39.

39.
ture during these ex=

28th

A. M.

Mean

29.75
30.5

30.5

29.

30.5

periments was 83.24.

Mean

38.5

38.5

39.

39.

39.04

periments was 79. 1 3.1

29.66

ar



BO MEASUREMENT OF AN ARC

TABLE containing the particulars of the Measurement]

. -~ "'
.

'

'.

s »
"fc "S

S- in » to Perpendicular. Commencement
j

o5
)4

j
No.

of

tl

jHypothem:

CD

O OJ-O
» d 'S
a> O E»

&3
W

° ° 2

a g-5
"5 o o

Q <~ s^

from the last.
3

* s
(I)

H

REMARKS.

Ascents. Descents.
Above. Below.

1 O l it
FEET. FEET. FEET. INCHES. INCHES.

1 500 11,54 .00300 1.73 30.7 97.88 Commenced on the 28th
2 600 11 30 .00336 2.01 3.6 80.03 February, 1809.

3 400 30 .01524 3.49 8.0 96.16
4 100 13 18 .00075 0.39 12.5 106.2
5 100 22 15 .00210 0.65 5.8 112.6
6 600 27 .01848 4.71 16.0 76.67

i 7 600 Level
'

2.8 100.13
8 500 13 55 .00405 2.02 6.8 100.8
9 500 21 22 .00970 3.11 5. 91.6

10 500 7 15 .00110 1.05 94.52
11 400 32 36 .01800 3.79 21. 87.6
12 700 13 57 .00560 2.84 2.1 97.8
13 700 5 21 .00084 1.09 85.1
14 700 5 51 .00098 1.19 3.3 109.2
15 700 16 37 .00812 3.38 3. 82.3
16 600 18 3 .00828 3.15 7.5 106.4
17 700 6 42 .00133 1.36 2.0 96.3
18 600 12 48 .00420 2.24 8.8 83.3
IS 500 19 3 .00770 2.77 5.9 99.2
20 700 Level 6.5 91.4
21 400 2 30 .00012 0.29 78.8
22
23

700 2 30 .00021 0.51 3.8 96.5
600 12 21 .00390 2.16 6.2 105.5

24 700 13 39 .00553 2.78 l.l 81.

25 800 2 48 .00032 0.65 9.2 86.1
26 700 15 48 .00735 3.22 4.2 108.4
27 600 3 18 .00030 0.58 2. 83.7
28 600 26 57 .01842 4.7 4.0 87.3
29 900 15 30 .00913 4.06 2.5 109.2
30 500 22 12 .01045 3.23 0.5 84.3
31 700 9 24 .00259 1.91 7.2 94.

32 700 22 7 .01449 4.50 5.6 100.8
33 500 20 .00845 2.91 76.0

1 34 700 5 39 .00098 1.15
'

8.5 81.9
1 35 600 11 39 .00345 2.03

•

2.3 97.9

1 36 700 12 48 .00490 2.61 0.6 92.1

|

37 700 21 4 .01316 4.29 4.5 79.9 .

38 900 33 30 .00697 3.53 17.7 100.5
39 800 34 42 .04072 8.08 14.8 87.0

40 700 27 48 .02289 5.66 2.5 85.8
i

41 800 5 42 .00112 1.33 8.6 96.9

I
42 1000 5 30 .00130 1.60 2.8 81.8

1
43 700 17 30 .00906 3.5& 10.5 93.9

44 1200 28 ^1 .04080 9.90 3.25 88.9

j 45 1100 10 .00462 3.20 0.3 89.7

1
46 900 11 45 .00526 3.08 5.35 98.

I
47 600 13 39 .00474 2.38 2.2 104.5 Completed on the 18th

1 Descent from the tc rmination of the Base to the

1
5-12

ground.

j
153.25

32.0 March, 1809.

1
|3050C | .35406 119.75 160.25 92.9

m perpendicular, height 114.05 Feet,



ON THE MERIDIAN. m

At the commencement, the old chain exceeded the new

one 29.86 divisions of the micrometer, equal to ,01188 feet

Therefore 305x100.01188 feet, will be the' measure in Feet,

terms of the new chain ---------.- ^30503.6243

At the conclusion, the old chain exceeded the new one

39.04 divisions, and had therefore increased 9.38 divisions^

©qua! to .00376 feet, Hence 305x^p—0.5731 ftfSfc the

correction for the wear,, which add -------- -j- ©.5731

The sum of the deductions from col. 4th is 0.35406

feet, which being increased in the ratio of 100 to 100.0118S

will be .35410 feet, which subtract .= -=> = -=>- .—. ©.3541

Hence the apparent horizontal distance will be = * - 30503.8433

The corre6tion for the expansion and reduced to the stan-

dard temperature of 62°. will be fe^>g^^y^
:
XSO503.8433 feet, which add --.------»-}- 4.2965

Hence, the corrected measure of the Base, for the tem-

perature of 62 °. will be .--. -.,'-:*-' - ^'";v -• > - — 30508.1398

Which being reduced to the level of the sea s
by taking

the mean height of the Base, and which is 435.86 feet

above the level ©£ the sea ; will be - - - - - - - 30507.5



h% MEASUREMENT OF AN ARC

The triangles have been brought down from Suddragherry and SeJcundermdlZi, for the purpose ol

ascertaining the height of this Base above the Sea, which was necessary to reduce it. After the

reduction, the triangles commenced at this Base, and have been carried back in the following order,

to bring out the same distance Suddragherry from Sekundermalli.

West end" of "the Base"from East end of the Base = 30507.5 Feet.

fe

TRIANGLES.
Observed

Angles.

93 _ 1

S » £
O) •2 <o ©

Z u u
& u

Q «J

Angles for

Calculation.
C rv.

30

W. end of the Base,

E. end of the Base, .

Coonatoor hill, . . . .

.

62 54 42.4

62 47 0.63

54 IS 16.5

—0.07
—0.07
—0.07

179 59 59.53

62 54 42.

62 47 1.

54 18 17.

0.21 j—0.68 {180 0.

_, .
i

, ... . € W. end of the Base,
Coonatoor hill from

| E end of the^ 33405.8
33444.1

31|

W. end of the Base,

E. end of the Base,

Taula,ootpotha
? . . . o

30 31 36.82

76 t$ 58.4

73 9 30.5

j

180 0.72 1

30 31 36.

76 18 53.

73 9 31.

180

m , , ,, , C W. end of the Base, .,
Taulaootpotha from

| E end of fte Bage
»

%

30969.7
L6190.35

W. end of the Base from Taulaootpotha — 30969.7

W. end of the Base,.

Taulaootpotha, . . .

.

Vullunkofapotha, . .

32*

110 52 45.1

15 53 54.651

110 52 45.

15 53 54.5
53 13 20.5

180 0.

..„,,. C W. end of the Base,
Vullunkotafrom

J TauUeotl ,otha> ..'.

10591.7
36126.4

E. end of the Base from Coonatoor hill = 33444.1.

E. end of the Base,

Coonatoor hill, „ . „

Vuilunkota,

72 27 13.17

60 b 16.81

47 27 32.25

—0.11
—0.08
—0.11

72 27 12.5

60 5 16.

47 Tl 31.5

133 180 2.23} JQ.gQj-H 93
j
18 0.

tr „ , , ., e C E. end of the Base, ....".
Vulluakotapotha from \

Coonatoor m :./;.;.;
9345.

43279.6



ON THE MERIDIAN. 53

W. end of th.' Ba« o a ooouatopr hill .jmOa-8-r\v.c

TRIANGLES.
Observed

Angles.

I

Angles for

Calculation.
45 fe<

CD

W. end of the Base,

Goonatoor hill, . .. .

faizlaootpotha,

341

93 26 9.33 —0. 1

1

4L 14 30. —q.06
45 19 25.3 — 06

93 23 7.7

41 14 28.5

45 19 23.

8

180 4.63' 023 4-4.13 180 0.

rn i i. .t. /•
• 4 VV. end of the Base,

i aulaooipotna from <^ , ,.,,
7

_ ;,;",.-. ( Goonatoor hill,

30969.7
45894:2

Goonatoor hiil from Vullunkota' = 43279,6

I

Goonatoor hill,

Vullfsnkota, . .

Taulaootpotha^

47 1 30.75

61 13 18.8

—0.11

—0.1

1

35
I

47 1 30.6

71 45 10.7

61 13 18.7

1180 0.

up , . ,, r i Goonatoor hill, t

laulaootpotna from < ,, ., , ,_£ / Vullunkota
46895.3
36127.8

""nllunkota from Taulaootpotha == 36126.4

Vullunkota, . .

Tauladotpotha,

'Joonatoor hill,

61 13 18.8

47 1 30.75

—0.11
—0.11

71 45 10.7

61 13 18.7

47 1 30.6

',180 0.

Coonatoor hill from
Vullunkota, 13278.
Taulaootpotha, ................. '46893 6

Goonatoor hill from Taulaootnotha, 46894.33

37

Goonatoor hill, ............. 62 33 53.67

Taulaootpotha, 80 23 40.

4

1 Vullauaud faill, ............ | 37 2 29. 17

—0.23
—0.32
—0.21

|180 3.24
{

62 33 52.6

80 23 39.3

37 2 28.1

o. 76] + 2-48,1 180 0.

Vnllanaud hill from \
C™"^° r

*f >

( laulaootpotna,
76755.9
69092.0

The distance, Coonatoor hill from Tauladotpotha as a Base in the above triangle, is the mean
deduced from the 31th, 35th and 36 triangles'.

Coonatoor hill from Vullanaud hill =76755.9

1

Coonatoor hill, ....

Vullanaud hill, ..

Vullunkota, ...... ...........

109 35 24.2

24 4 23.

.46 20 16.44

t
||—0.581

—0. 1 1 ji

—0.05
I

109 35 22.7
21 4 21.9
46 20 15.4

43278.4
99960.0

M 180 3.64
1 {0.74 + 2.90] 180 0.

Vullunkot e i Coona
i from < *- ..

f Vnllar

o



u .MEASUREMENT OF AN ARC

Vuilanaud hill from Vullnnkora = S9960 Feet.

TRIANGLES.
Observed

Angles.

6 _ 1

o Ti .

a O tr u
a) C £ o

&
Q

Angles for

Calculation.
.2 a
O -

Vuilanaud hill .

,

Vullunkota 'hill. .

Kolanelioor hill.

,

39

94 54 12.13 — 1.10

38 11 52.6 —0.46
46 53 58,75 —0.45

94 54 10.7

38 I I 51..5

Iri ^3 57 7

180 3.48 2.01 | -f 1.47
J

180 0.

K, ,, , ... e $ Vuilanaud h
olanelloorhuJfrom < t - ,. , ..

( V nUmko^a
81657.3
36 101.6

Vulliinkota from KoIandlJo6r==13fir?Tj

Vullunkota
Kolanelioor hill

iPerriaormalii ..

10

88 53 48 4
48 44 15.9

—2.4
— 1.26

. 88 53- 46.

48 4 3 14.6

42 21 59 4

ISO 0.

Perrioormalli from
Vulliinkota

lan.-'MTirI Ho
152154.4

202377, 5

KoJaneJInor from Perrioormalli ±= 202377*5.

Colartelloor .......

Perrioormal'i
.

vi aeiiacliipo.raui lull

t

42

43

59 35 7.19

89 5 I 59 1 5

-1.07 59 38 6 1

30 31 56.9
SO .K ' 5-7

[l80 0.

[miachiporana from <„'olandloor hill 102813. 1

rrioormalli '.
.: \ i 7 1556.9

Perrioormalli from Me?nachiooram= 174558.9.

Perrioormalli . . . . .

Meenachiporam hill ..

Sudd raghevry .'..,...;

70 44 8.67 —2.99
61 1 5 63—2 62
48 14 55 64 —2 4

70 44 5.7

61 I 3

48 14 51.3'

80 9.9 3 (8 01 j+ 1.93
I

'80 0.

Suddragherry from <
Perrioormalli v

.
.'..'.,

Meenachiporam hill

204679.3
220878.85

Perrioormalli . .......
Meenachiporam .......
Gopaulswainy .........

55 35 40.05 —2. 1 S

'

68 40 37:25 —2.47
55 43 49.09 —2.1

4

55 35 38.

68 40 35.

55 43 47.

180 .6,3°}; 5.7 l.S.' ISO 0- 0.

«
, - i Perrioormalli . .

1 J
^ iVteeaacliiporam

196767 S

1742741 5 I



ON THE- MERIDIAN. '55-

f-
,_

rerfrioqrmarlj from Meenachiporam hill = 174556.9 Fee*-.

TRIANGLES.

I

Observed

Angles.

u
— ci U\

a
3. u

-*- **- in

ajfr W
~n

Angles for

Calculation.

cjj ^3

a .2

44

Perrioormalli, ...

Meenachiporam,
Kaulikautiiiij . .

.

41 24 38.79 fe.0.88

1! 12 56.5 —0.0 4

1 27 22 29.13 — !.9fi

41 24 38.5

11 12 55.5

j 27 22 2(5.

80 4.42,
1

1.17
j
+ ?,. 25

{
180 0.

Kanliicau'taU from
, Perrioormalli,

Me,en^hfp6ranr"fiiil,

42722.3
145290.4'

teenacluporam hill from Kaulikauran = ! 45290.4

15

MeenaehSnoram hill,

Kaulikantan hill, .

.

Jiooteapiraj ......

85 42 47.57

58 46 30.67

-1.57

-0.95

85 42 48..

35 30 44.25
'58 '46 29 75

I
ISO 0.

,„ . a e i Meenacltiporam hill, ...............K oofeapara from < u ,., u ,.., 'c
I Jvaulikautan hi!!, ............

98692.8
69427.5

Jfi

Meenacmporairr,

taulikaut&n, . .

,

Gopaulswamy, ,

1

57 27 40.75
70 '39 59.5

51 62.23.63

—1.61
—1.9
—1.56

j..

57 '27 SO.

7

70 3*9 5'8.2

51 52 22.1

80 O 3.88 5.07

i

7.19 1 i 80 0.

_ , ,.., » ( Meenachirtoram hill. , .. .

Gopaulswamy h.l. fromfg^j^fe ^; ]_ ; \

174281.

155704.3

Meeniohinoram from Gooaulswamy hillr =a -T74277.5

47

Meenachiporam bill,

Gopaulswamy hill,

Kootea|.ara, ......

28 15 6 82

28 8 47.61

123 38 8 '

+ 0.12

+ 0.12
—2 17

28 15 6.8

28 8 47.5
123 36 5 7

ISO 2 53
j

1 . 93
J
+ 60

j

l,80 0.

ir . . • I Meenachiporam hih,
Kooteapara' rom <~ ,

' .... '
1

( Uonaulswamy hill, .

9.8704.7

99043.8

By referring to .
ilie 43J and 4&th triangles, the distance Mjsenachip >ram from Gopaulswamy

will be found common to )>o*h, th^ raanof which is assamed as the Base in the above triangle.

Meenaciiijporarh from Suddragjherry =s= 220878.85

48i

'Mep'vaohiporara,

S'uddtajherry, . ,

Kooteapara, . . .

i

35 54 35.5

21 45 23.1

0.38

-3 3^

35 5 I 35.9

22 20 4.3

121 45 19.8

1 SO 0.

V7 . „ * r \ iVleenachiporam mil,
ftooteapara from < ,. ,

'

f Suadrjg!nj rry, . . .

98714.35
152355.8



I

MEASUREMENT OF AN ARC

Kaulikautan from Kooteapara == 169427.5 Feet.

I

TRIANGLES.
Observed

Angles.

cS I—
o ce .

U w
t- c. oO C

£ -S *" t.

' s-k w
S TO

.Angles for

Calculation.

O

49

Kaulikautan, .

Kooteapara, i

Gopaulswamy,

o . ft ii

64 49 36.5 — 1.11

80 1 12.71 — 1.5 1
1

35 9 13.4

64 49 35.4

80 I 11.2

180 0.

G, r i Kaulikautan,
opaulswamy from < XT , * '

1 J
I Kooteapara,

155691.9
99050.5'

Kooteapara from Gopaulswamy = 99017.15

5i)

Kooteapara,

Gopaulswamy, ....

Sekundermaiii, ....

58 31 38.28

79 22 15.36

42 6 10.1 !

—0.88
— 1.22

—0.81

58 31 37.4
79 22 14.1

42 6 8.5

180 3.74
J2.91 J+0.S3J180 0.

Sekundermalli from \ r,
'

"
1

( bopaulswamwamy,
145195.8

125CS7.6

The' above Base, Kooteapara from Gopaulswamy, is the mean obtained by the 47th and 49th
f'Friangles.

Suddragherry from Kooteapara = 152355.8

Suddragherry, .

Kooteapara, .

Sekundermalli,

60 22 23.28

62 10 59.4

—1.56
— 1.53

57 26 40.4

60 22 21.7
'62 10 579

51
1 1 80 0.

Sekundermalli from <
'.

" 5
a
^ ^

err^'
(Kooteapara, .

149740.7
145195.

Sekundermalli from Gopaulswamy = 125997.6

Sekundermalli, ,

,

Gopaulswamy, .

I Suddragherry,- . .

,

<5il

20 4 49.8
105 53 45.55
54 1 28.65

—0.31
— 1.15

—0.08

20 ,4 49.5

105 53 44.5

54 \ 26.

180 4.
J
1.54

J
+ 2.46 180 0.

ct j j t. r £ Sekundermalli. ............
Suddragherry from < ^ .

r .. ......
TL\l\..° J

£ Gopaulswamy, . 53455.!

149741.

(la thetwo last triangles, the distance Sekundermalli from Suddragherry will be found .common
jihen, by taking the mean and referring to the 29th triangle* it will appear, that there is a difference

jcf 4 T g- feet, in the same side Suddragherry from Sekundermalli; from whence it may be inferred,!]

that had the' base been computed from bringing down the triangles from the northward, it~wouirf]'
'' ave exceeded the measurement by 10 inches nearly
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f

Triangles continued to the South extremity of the Arc.

Vullanaud, hilt from Vullartkotapotha = 999Q0 Feet.

as
IS

s
s

!i 1 1
J'

Observed j g
TRIANGLES. - A . ' g

J

Angles. &g

J 1 Q

« US 1 fi
'

C/3 1

Angles for

Calculation.

c <y - i

43' Pb| I
.52

i-P-9 '1

53

57 50 46.54

70 48 20.4

51 20 56.93

i 1

—0.77
—0.92
—0.74

1

57 50 45.3
70 48 19.

1 51 20 55.7 '1

l

'120880.1

108363.
9|

Kunnimapotha, ......*...". i.-

Kunnir

ISO 3.87
j

"
1 " 12.43 j* 1.44)180 0.

,, « 4 Vullanaud h
napotha from

jvdlunkota,
11, .,..

...........

|
Vullanaud hill from Runnimapotha = 120880.1 |

Vullanaud hill, .-

.

Kunnimapotha, ........... .\.

Fled hill Station,

49 24 39.6 —0.81'
66 8 28.07—0.94
64 26 54.4 j—0.92

1

49 24 39.

66 8 27.3

64 26 53.7 i

122534.5,

101747.0

j

454 180 2.07 J2.67 —0,60} 180 0. j

1 1

Red hill
SI .. m C Vullanaud hill, ...............
Station from < w . ,,

'

( iiunnimapotha, ...............

Kunnimapotha from Red hill Station — 101747. t

:

55

-J

Kunnimapptha,. ............. v

;

Red hill Station, .... . . ........... i

Koodunkolum

52 56 17.17—0.71
.73 48 19.4 —0.92
53 15 28.1'3 J—0.72

j

52 56 15.3

73 48 18.4
53 15 26.3

121934.1

101321.5

180 4.7 j 2.35j+2.35 180 0.

m ±- /> (Kunnimapotha, ...............
Station from < T, , , ... X, ,. '

I Red hill Station,
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Kunnimapotha from Red hill Station = 101747- Feet

1
ft

TRIANGLES.

t

56

Red hill Station

.

Koodunkolum.

.

Munpotha.

157

Koodunkolum..
Munpotha. ......

Puunae Station.,

58

Observed

Angles.

! » _

.

A -o *• rrf

( <3> i ^1 o
S-. a> U (4

<§ ^5 K,-#
l 5 v>

Angles for

Calculation.

I
a

[Kunnimapotha.. ....

Red hill Station. ....

hVEuiipptna ........

48' 11 40.42

58 34 41.64

—0.6
—0.6S

73 13 39.2

48 11 39.8

58 31 4t.

! I
i

| , . | . |180. ,
.0 .0.

„ .. . i Kunnimapotha.
MunP°thafrom >Redhill Station

.

i

88877..

114159.9
i

L
Red hill Station from Koodunkoium = 101321.5.

25 36 40.5

91 52 43.13

62 30 37. 33

—0.29
—0.62
—0.28

25 36 40.3

91 52 42.6
62 30 37.1

180 0.9.6
J

1.19 1—0.23 {!80 0.0

,.. ., - ( Red hd! Stafton
Munpotha from < u >s , , . ....

1
I Hooaunkoium ......

114155.95

49371.8

Koodunkolum from Munpotha = 49371.8.

•

59 7 20.97

23 24 16.6

97 28 22.81

—0.04
—0-05 I

—0.12| 1

59 7 21.

.23 24 16.5

97 28 22.5

180 0.28 fo.SJ 1+0.07 180 0.

Punnae Station from
Koodunkolwm.

.

Mun-potha.- .•'.•.•.«.

19779.5

42737.2
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For the purpose of reducing the terrestrial arc, the following angles,

with their including sides, have been used, to obtain sides more conve-

niently situated wjth the meridian of Dodagoontah station, to which the

whole Arc is reduced. - p

The angle at the South East end of the base , between Parteemalli

and Putchapolliam station, corrected for the chords, equal 112 5 9.2 with

the including sides, Parteemalli from S. E, end of the base, equal 107454.5

feet, and S. E. end of the base from Putchapolliam, = 27561. 2 feet;

hence the distance Parteemalli from. Putchapolliam == 120553.6 feet, and

the observed angle at the S. E- end of the base ^= 112 5 9.87.

With the internal angle at Perrioormal'li , equal 143 £7 32.7 corrected

for the chords, and the including sides, Perrioor'malli from Suddragherry
t

equal 204679.3 feet, and Perrioornialli from Vullunkota, equal 152154.4

feet; by which the distance from Suddragherry to Vullunkota is found

339403.5 feet. The observed! artgle at Perrioormalli— 143 37 44.17.

The internal angle of Munpotha, corrected for the chords, equal 144 29

34.42, with the including sides, Kunnimapotha from Munpotha, equal

88877 feet, and Munpotha from Punnae station, equal 427372 feet; the

direct distance from Kunnimapotha to Punnae station is found 126133.4

feet. Again, with the internal angle at Koodunkolum, corrected for the

chords, equal 97 44 36,' and the included sides Koodunkolum from Kun-

nimapotha, equal 121934.1 feet, and Koodunkolum from Punnae station,

equal 19779.5 feet, the same direct distance from Kunnimapotha to Pun-

nae station is found 126131.4 feet ; the mean of which is 126132.4 feet.

The angle at Kunnimapotha between Koodunkolum and Punnae station,

corrected for an observed one, is 8 56' 21,39, which is used in reducing

the Arc.
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ON THE MERIDIAN. GI

6. Zenith distances of Stars, observed at Putchapoljiam and Faunae

Station, with their corrections for precession, nutation, aberration and.

the semi-annual solar equation, back to/the beginning- of the year 1805.

Observations at Putchapolliam.

* HYMRA1L
Nearest point on the Limb, 4 40. South,

1806.
<u Obserred

s

Correct Thermometers.

fa Zenith distance.
Correction.

Zenith distance. I

Month. 1

•

!

Upper. 1 Lower.

April 13 E.
- v : ;_ 1

4 37 37.74 24~52 4 37 13~22 93
O

93
14 W. 4 37 26.49 24.5 4 37 1.99 SO 91
16 e: 4 37 36.24 24.45 4 37 11.79 S3 92
17 w. 4 37 28.11 24.42 4 37 3.69 93 92 i

18 E. 4 37 35.24 24.40 4 37 10.84 93 93
19 W. 4 37 30.99 24,37 4 37 6.62 95 94
20 E. 4 37 36.49 24.34 4 37 12.15 93 A 93
21 W. 4 37 27.49 24.31 4 37 3.18 93 93
22 E. 4 37 35.24 24.29 4 37 10.95 85 85
23 W. 24.28 4 37 4.18

Mean

96 96

02.4 92.2 1

Nearest point on the Limb, 5 55 South.

April 13 E. 3 52 33.74 25.31 3 52 8.43 93 93
14 W. 3 52 24.49 25.29 3 51 59.20 90 91
17 E. 3 52 36 74 25.21 3 52 11.53 93 02
18 W. 3 52 25 09 25.88 3 52 0.11 93 93
19 E. 3 52 32 69 25.16 3 52 7.53 95 94
21 W. 3 52 26.74 25.10 3 52 1.64 93 03
22 E. 3 52 35.49 25.08 3 52 10.41 85 85
23 W. 3 52 25.54 25.04 3 52 0. 5

Mean

96 96

92.25 S2.13

Q
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« .CANCRI.
Nearest point on the Limb, i 3$ North.

\

1806
J

!

Observed
Corrections.

Correct
Thermometers.

Month. Zenith distance. Zenith distance. Upper Lower.

i - « « + 1 /f

April 14 W. 1 36 10.13 24.51 1 36 34.64 89 91

17 E. 1 3& 4.25 24.42 1 36 28.67 93 92
18 W. 1 36 8.26 1 24.38 1 36 32.64 93 93

19 E. 1 36 3.03
i

24.34 1 36 27.37 95 94

20 W. 1 36 12.13 24.31 1 36 36.44 93 93

21 E. 1 36 3. 1

3

24.27 1 36 27.4 93 92

22 W. 1 36 10. 24.23 1 36 34.23 9.5 94

23 E. 1 36 3.53 24.19 1 36 27.72

Mean

96 96

93.37 03.13
j

IJEONIS.
o ,

Nearest point on the Limb, o 15 South.

o

Nearest point on the Limb, 1 55 North.

April 9 E.
1 n

IS 52.87 29.96 13 22.91 89 88
10 W. 13 43.24 29.93 13 13.31 90 89
11 E. 13 51.87 29.89 13 21.98 90 89
14 E. 13 51.09 29.78 13 21.31 86 87

17 E. 13 52.67 29.65 13 23.02 91 92
! 18 W. i.3 42.62 29.61 13 13.01 93 91

19 w. 13 41.99 29.57 13 12.42 92 93
20 w. 13 42.62 29.53 13 13.09 91 92 J

9121 E. 13 53.25 29.49 13 23.76 93
22 w. 13 41.62 29.45 13 12.17 93 92
23 E„ 13 53.75 29.41 13 21.34 94 94
'24 W. . 13 42.37 29.36 13 13.01 93 92

! !25 E. 13 52.25 29. 32 13 22.93 92 92

1 26 W. 13 41.5 29.27 13 12.23

Maan

95 94

91.43 91.14

| « + / „

April 11 E. 1 54 36.25 31.58 1 55 7.83 . 90 89

12 w. 1 54 43. 31.53. 1 55 14.53 m 87

r

13

14

e: 1 54 32.8 31.48 1 55 4.28 88 89
w. 1 54 42.45 31. 43 1 55 13.88 • 86 87 \

17 El 1 54 36.75 31.28 1 55 '8.03
J

91 91

18 W. 1 54 45.5 31.^3 1 55 16.73 91 90

19 El '1 54 34.8 31.18 1 55 5.98. $2 92
l20 ' W. 1 54 45.25 31.12 1 55 16.37 91 92
'21 E. 1 54 36.62 31.07 1 55 :7.69 91 91
>22 :

• W. 1 54 46.2.^ 31.02 1 55 17.27
1

92 92

23 El 1 54 34.87 30,97 1 55 5.S4 93 93

24 W.

i

1 54 43.87 30.92 1 55 14.79
'

Mean

91 91 :

90.25 90.33
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| JLEOOTS.
o I

Nearest point on the Limb, 5 30, North.

m

1 1803.
aJ
o

Observed
Correction.

Correct /

Thermometers.

Month. fe Zenith distance. Zenith distance. Upper. Lower, i

1 O - l| « + O . il o • 1

April 10 w. 5 29 16.5 1 35.35 5 29 51.85 87 am.

11 E. 5 29 11. 35.27' 5 29 46.27 / 86 \ '85

12 w: 5 29 I7.87r * 35.19 5 29 53.06 84- 84
13 E. 5 29 8.62 35.10 5 29 43.72. - 83 > 85.

|

14 w. 5 29 17.2
\

35.02 5." -29 52.22: 84
i

85
17 E. 5 29 9.87 34.77 5 29 44.64'' 90 91

[ 18 W; 5 29 18.87 34 69 5 29 53.56 89 89
19 E. 5 29 12.5 34.60- 5 29 47.10 91 91

20 w. 5 29 18.87
[

31.52 5 29 53.39 s 89 89 1

21 E. 5 29 11. 34.41 . 5 29 45.44 90 90
1 22 W. 5 29 18.75 31.35 5 29 53.10 88 88

23 E. 5 29 7.25 .- 34.26 5 29 41.51 91 91

24 W. 5 2-9 18. 34.17 5 29 52.17

Mean

89 89

87.77 88.

£ UEONIS.

Nearset point on the Limb, 4 40 North.

+ i

April 10 W. 4 39 19.4 37.17 4 39 56.57 85 84
11 E. 4 39 13.67 37.09 4 39 50.76 85 84
12 W. 4 39 23.87 37.0 4 40 0.87 S3 84
13 E. 4 39 12.87 36.91 4 39 49.78' 83 84
14 w. 4 39 24.5 - 36,82 4 40 1.32. 83 84
17 E. 4 39 15. 36.56 4 39 51.56 90 91
18 W.. 4 39 21.9

f"

36.47 4 39 58.37 83 88
19 E. 4 39 12.8 36.38 4 39 49.18 73 79
t20 w. 4 39 '24.

5

-36.28 4 40 0.78 88 88
21 E 4 39 15. 36.19 A 39 51.19 89 89

, :23 W. 4 39 22.37i >36.0|L 4 39 58.33 88 89

|24 E. 4 39 1.3.25- 35.9JI 4 39 49.16 89 89

26 W. 4 39 22.5 35.72 4 39 58.22

Mean

86 86

85.85 8JS.08
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« VIRGINIS.

Nearest point on Hie Limb, 1 North,

1806 Observed Correct Thermometers.
1 c> Corrections,

|
Month.

f

-

Zenith distance. Zenith distance. Upper. 1 Lower.

o
. n * + o . t.

o o

April 24 E. 1 12. '37.01 I 49.01 86 86
26 w. i 1 21.95 36.81 1 58.76 85 85

1 27 E. I 13.75 36.71 I O 50.46 83 82
28 W. 1 22.63 36.61 1 59.24 85 86
SO E. 'I 12,38 1 36.41 1 48 79 83 82

May 1 W. 1 23. 36.32 1 59.32

Mean

83 83

84.17
j

84. .

Nearest point on the Lhrib, € 10 North.

„4-
April 19 E. 1 1-40.43 28 58 12 8.71 81 84

20 w. 11 Si. 63 28.47 O 12 20.1 82 82
21 E. 1 I 42.13 A 28.36 12 10.49 83 83
22 W. 11 51.23 28.24 12 1947 83 83

• 23 E. 1 11 40.49 28.13 12 8.62 83 83
27 W. 11 50 33 27.63 12 17.99 8.1 81

30 E. € 11 41.38 a 27.24 12 8 62 81 81

May 1 W. 11 51.58 27.11 12 18.69

Mean

82 82

82.38 82.37

«
s~

Nearest point on the Limb, 3 55 South,

57 15.76

57 8.33

57 15.51

57 7.26

57 12.18

57 6.51

26.76
26.66
26.56

26,1

5

25.81

25.70

56 49.

56 41.67

56 48.95
56 41.11

3 56 46.37

3 56 40.81

Mean

83 < 83

83 83
83 83

;

81 81

81 i 81

82 82

82.17 82-17]
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v 'SER-FENTIS.

Nearest point on the .Limb, 5 20 North.

65

1806 Observed Correct Thermometers.
« Corrections.

Month. &4 Zenith distance. Zenith distance.
Upper. I Lower.

o , r, 1 ,+ o | o o
April 19 E. 5 18 3.37 26.93 5 18.30:3 | 84 84

20 W. 5 18 14.74 26.79 5 18 41.53 82 82
21 E. 5 18 4.97 26.65 5.18 31.62 1 83 83
22 W. 5 18 14.67 26.50 5 18 41. IT I 82 83 j

23 E. 5 18 5.12 26.36 \ 5 18 31.48 83 J 83 .

27 W. 5 18 14.62 25.75
j

5 18 40.37 SI 81

30 E. 5 18 5.39 25.28 5 18 30.67 . 81 81

May 1 W. 5 18 15.92 25.11 j 5. 18 41.03

j Mean;

81

;
82,13

81 j

;

I
, 82 25

''

y
>

«
. HElRCU]LISi ..

o /

Nearest point on the Limb, 3 35 North,

April 27 e; 3 37 14.98 16.37 3 37 31.35 80 80 !

28 w. 3 37 21.93 16.22 3 37 38.15 83 83

30 E. 3 37 16.26 15.89 3 37 32.15 80 80

May 1 W. 3 37 23.76
J

15 73 5 37 39.49
| 81 80

2 E. 3 37 15.51 1

1

15.58 3 37 31.09

Mean

81

81.2

81

80.8

* OPHIUCHI,
O I

Nearest point on the Limb, 1 40 North.

~

+ !

"

April 24 E. 1 42 41.51 14.26 1 42 55.77 82 82
25 W. I 42 50.76 14.13 1 43 4.89 83 82
27 E. 1 42 40.26 13.84 1 42 54.1 80 80
28 W. 1 42 48.26 j 13.69 1 43 1.95 83 83
30 E. 1 42 40.76 13.40 1 42 54.16 80 80

May 1 W. 1 42 50.51 13.24 1 43 3.75 81 80
2 E. 1 42.42.26 13.09 1 42 55.35

Mean

81 81

81.141 81.43

R
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f AQUIJLJE.
-.

Nearest point on the Limb, % 35 JVorth:

1806

Month.

<uu
C3

|

Observed

Zenith distance.

Corrections.
Correct

Zenith distance.

Thermometers.

Upper Lower.

|
1 ° , a * + O- , ft

O I O . -

April 12 W. 2 35 11.75 3.81 2 35 15.56 76 75
78 7913 E. 2 '35 7. 3.72 2 35 10.72

; to |! .-"W. 2 35 15.25 3.62 2 35 18.87 79
f 80

1-5 E. 2-35 6.5 3.54 2; 35 10.04 76 75 j

' 16 W. 2 35 12.6 3.44 2 35 16.04 78
'

78
J

17 E. 2 35 8.5 • 3.33 2 35 11.83 77
'

77
IS W. 2 35 15. ' '3.23 2- 35 18.23 80

; 79
• 20 E. 2 35 7.5 2.99 2^ 35 10.49 79 79 ;

S 21 W. 2 35 17; 5 i 2.87 2 35 20.37 80 80 |

9{f E. j 2 35 7. 2.50 2 35 9.5 1
80

. 80
25 ' W. 2 35 15.75

2 35 6.88

2.37

2.23
2 35 18.12

2 35 9.11

81

82
81

8226 E.
28 W. 2 35 15. 1.85 2 35 16.85 81 82
so 1 E. 2 35 7.25 1.65 8 35 8.9 80 80

1 May 1 W. ! 2 35 17.38 1.49 2 35 18.87 80 80

1
*

E. 1 2 35 7. 1.34 2 35 8.34

Mean

80 80

79.06 79.2 [

: 08 >

r
;
AQTDIJL3E.

Nearest point on the Limb, 50 South.

April 20 W. 50 42.37
21 . w. • 50 43.5
22 E. 50 48.5
23 E. 50 50.13
24 E. 50 50.

26 W. 50 42.5
27 E. 50 50.25

28 w: 50 42.38
29 E. i 50 47.25

1 30 w. 50 41.

May 1 w. 50 41.13
2 E. 50 48.63

; + o , n

3.58 50 45.95 80 80

3.69 50 47.19 80 80
3.79 50 52.29 81 80
3.91 50 54.04 81 81 |

4.04 50 54.04 80 80

4.30 50 46% 80 82 81

4.43= 50 54.68 80 80
4.56 50 46.94 81 81

4.69 50 51.9r 80 80
4.84 50 45.84 80 80

4.98 50 46.11 81 81
'

5.12 50 53.75

Mean

80 79

80.5 80.25
<
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ATAip,..
Nearest point on the Limb, 2 40 South.

1806 Obseryed
Corrections.

Correct Thermometer.

Month.
cS

Zenith distance. Zenith distance. Upper Lower.

O , /,
»'+ O i „ o

April 18 w. 2 37 44.24 4.95 2,37 49.19 80 79
W E.I 2 37 48.44. ... 5,05 2 37 53.49 ,. SO - 79
21

22
23

W 1

.
,
2 37 44-24; 5.2(1

.
2 37 49.5 80 80

E.

W.
2 37 46.99 5.33 2 37 52.37 , 81 80
2 37 43.74 ,

5~. 50 2 37 49.24 81 81
24 Ej 2 37 48.74

'

5.62 2 37 54.36 ' 80 80

1
25 W. 2 37 42.37 5.75 2- 37 48.12 "82 82
26 E. 2 37 48.37 V. 5.88 2 37 54.25 ' 82 81

I
27 W. 2 37 40.62 6.01 2 37 46.63 80 80

1 28 EJ 2 37 50.87 6.14! .2. 3757.01
;

81 81
29 t W.

1
E -

2 37 41.24 6.28 2 3747.52 :

' 80 80
30 2 37 48.87 6.41 • 2 37 53.28 '' 80 SO

j

May 1 ; W. 2 37 42.74 j 6.56! '2 37 49.30 81 81

j

E. 2 37 48.49 6.71 2 37 55.20

Mean

'

80 79

80.57 80.2 1

* AQUJIJL^E,
a ,

Nearest point on the Limb, 5 5 South.

* BEI.FHINI.-

Nearest point on the Limb, 2 55 North.

I-IK '

„ +
' —

April 22 E. 5 3 49.24 5.55 (' 5 3 54.79 81 80
23 W. 5 3 37.62' 5.66 5 3 43.28 81 81

24 E. 5 3 49.5 5.79 5 3 55.29 80 80
25 W. 5 3 40.5 5.90 5 3 46.4

[
82 82

26 I E. 5 3 47.'*5 6.02 5 3 53.77 82 81 I

27 W. 5 3'40:.75 6.15 5 3 46.9 80 81 1

28 E. 5 3- 49.37 1 6.28 5 3 55.65 81 80
29 W. 5-3-40: 6t42 5- 3- 48.42 so- - 80 -

|

j

30 E. 5 3 49.12 1 " 6.55' 5 3 55.67 so 80
May 1 W. 5 3 41.37 6.69 5- 3 4-8.06 81 81

2 E. 5 3 47.37 6.83 5 3 54.2

Mean
80 79 :

80.73 80,5

1

•May

I

|

2
4

E.

W.
2 55 47.5

2 55 58.25

9.93

10.23

2 55 37.57
2 55 48.02

Mean

79
* 74

79
74

76 576.5
|



68 MEASUREMENT OF AN ARC

Observations at Purmae Station.

Nearest 'point on the Limb, 1 45 South*

1809 Observed Correct
I

Thermometers.
1 Corrections.

1

.

;

1

J

Month.

" "

£=« Zenith -distance. Zenith distance Upper. Lower.

April 12 E. 1 48 11.01 £ •1 5.14

•

1 47 5.87
o

84
o

84
14 E. 1 48 8.51 1 5.08 -1 47 3.43 86 85

1 16 W. 1 48 1.26 1 5.02 1 46 56.24 85 .84

17 E. 1 48 9.51 1 4.919 1 47 4.52 84 83
18 <3 W. 1 47 58.76 ; 1 4.96 1 46 53.8 85 84

84 •

• 19 s w. .1 47 58.89 • 1 4.92 1 46 53.97 84
20 • w. . .1 47 57.01 1 4.89 1 46 52.12 84 84
23 E. 1 48 10.26 1 4.73 1 47 5.48 83 83
24 "W. 1 47 59.26 1 4.74 1 46 54.52 84 *4
.25 : E. - - 1 48 10.76 1 4.72 1 47 6.04 85 85
26

1

W. 1 48 1.26 1 4.68

-

1 46 5S.58

Mean

87 87

84.6-J 84.28

i

HTBMyE.

Nearest point on the Ximl', 1. b South.

April 12 E. 1 3 10.87 1 7.53

S 1

1 2 3.34 8, \ 84

13 Wi 1 2 57.74 1 7.5 1 1 50.24 84 1 83
14 E. 1 3 9.24 1 7.47 1 2 1.77 St i 85

f

16 W. 1 3 1.74 1"7.4~ 1 1 54.34 Si 84
17 E. 1 3 10.37 1 7.36 1 2 3.01 8-1 83
18 W. 1 3 0.24 1 7.33 .1 1 52.91 Si 84
19 E. 1 3 10.87 1 7.30 1 2 3.57 84 84
20 W. 1 2 59.87 1 7.26 11 52.61 84 84
21 E. 1 3 10.39 1 7.23 12 3.16 81 81

I 23 W_ 1 3 1.87 1 7.15 1 1 54.72 83 83

|
24 E. 1 3 10.24 1 7.12 1 2 3.12 84 84
25 W. 1 2 59.37 1 7.09 1 1 52.28 85 85

8726 E. 1 3 13.24 1 7.05 1 2 6.19

Mean

87

L 84 .23 83.92-



ON THE MERIDIAN.

* CANCRI.
Nearest point on the Limb, 4 %'j North.

1809 Observed Correct Thermometers.
o Corrections.

Month. Zenith distance. Zenith distance. Upper. Lower, j

+
o > n * a O j- „ o o

April 12 E. 4 25 25. 1 8.12 4 26 33.12 84 84
13 w. 4 25 38.13 1 8.08 4 26 46.21 84 83

1 14 E. 4 25 27.63 1 8.04 4 26 35.67 86 85
16 W. 4 25 36.13 1 7.97 4 26 44.1. 85 81
17 E. 4 25 25. 1 7.92 4 26 32.92 84 83
18 W. 4 25 34.13 1 787 4 26 42.0 85 84
19 E. 4 25 25.5 1 7.83 4 26 33.33 81 81
20 W. 4 25 35.63 1 7.79 4 26 43.42 84 84
21 E. 4 25 27. 1 7.75 4 26 34.75 81 81

23 W. 4 25 32.25 1 7.65 4 26 39.9

4 26 34.36

Q. 9
0<J> 83

21 E. 4 25 26.75 1 7.61 84 84
25 W. 4 25 35.5 1 7.57 4 26 43.07 85 85

26 E. 4 ; 25 25.88 1 7.52 4 26 33.4

Mean

87 87

83.9281.23

'» UEONIS*
Nearest point on the Limb, 2 35 North.

+
o , „ i »

April 12 E. 2 35 25.13 1 20.13 2 36 45.26 84 S4

13 W. 2 35 36.63 1 20.09 2 36 56.72 84 83

14 E. 2 35 23.63 1 20.04 2 36 43.67 85 84
16- W. 2 35 34.13 1 19.94 2 36 54.07 85 g|
17 E. -2 35 23.88 1 19.90 2 36 43.78 81 83.

18 W. 2 35 34.5 t 19.85 2 36 54.35 84 83
19 E. 2 35 23.50 1 19.80 2 36 43.3 84 81
20 W. 2 35 34.5 1 19.75 2 36 54.25 34 84

23 E. 2 35 23.25 1 19.61 2 36 42.86 83 83
24 w. 2 35 35.38 1 19.55 2 36 54.93 83 83

25 E. 2 35 24.5 1 19.50 2 36 44. 34 84
26 W. 2 35 35.75 1 19.45 2 36 55.2 85 85

27 E. 2 35 24.25 1 19.40 2 36 43.65 85 86
28 W, 2 35 36.83 1 19.35 2 36 56.23 86 87

29 E. 2 35 23.63 1 19.30 2 36 42.93 84 85

30 W. 2 35 36.63 . 1 3 9.25 2 36 55.88 87 87

May 2 E. 2 35 23.38 1 19.15 2 36 42.53 8i SI

3 w. 2 35 38. 1 19.09 2 36 57.09 82 82

5 E. 2 35 25.5 1 18.97 2 36 44.47 84 81

6 W. 2 35 34.75 1 18.93 2 36 53.68 84 81

7 E. 2 35 25.88 1 18.87 2 36 44.75

Mean

84 84

84.14 84.24
. -

s



TO MEASUREMENT OF AN ARC

mMi. So

Nearest point on the Limb, ,4 45 North.

o »

Nearest point on the Limb, 8 20 North.

1809
«5

Observed
Corrections.

Correct
1

Thermometers.

Month,
]

Zenith distance. Zenith distance. Upper. 1 Lower.

i

J ° < „ - „ + : O
. II

o o

April 12 E. 4 43 51.87 1 24.53 4 45 16-4 84 84

13 W. 4 44 2. 1 24.48 4 45 26.48 84 ,
S3

14 E. 4 43 49.87 1 24.42 4 45 14-29 83 82
16 W. 4 43 59-37 1 24.31 4 45 23.68 85 84

17 E. 4 43 49.87 1 24.25 4 45 14.12 84 83

J

18 W. 4 44 2. 1 24.19 4 45 26-19 83 82

20 E. 4 43 49. 1 24.07 4 45 13-07 83 83

24 W. 4 43 595 1 2382 4 45 23.32 82 83

25 El 4 43 51.12 1 23:77 4 45 i4.&9 82 83

26 W. 4 44 0.-5 1 23.70 4 45 24.2 82 83

! 27 E. 4 43 48.87 1 23.63 4 45 12.5 84 84
j

28 W. 4 44 0.37 I 23,57 4 45 23.94 84 85 !

29 . E. , 4 43 48.37 1 23.52 4 45 11.89 83 84

30 W. 4 44 1.62 1 23.45 4 45 25.07 85 85

May. 2 E. 4 43 48.87 1 23.33 4 45 12.2 83 83 !

3 W. •4 44 2.87 1 23.27 4 45 26.14 82 82
i

5 E.
i 4 43 49.12 1 23.14 4 45 12.26 84 84 ;

! 6 W. 4 44 1.87 1 23.08 4 45 24.95 83 83
7 E. 4 43 50 87 1 23.02 4 45 13.89 83 83

II 8 W. 4 .44 2.87 1 22.96 4 45 25.83

Mean

82 82

83.25 83.25

^ \ -r-

April 17 E. 8 18 17.37 1 31.94 8 19 49.31 83 82
18 W. 8 18 28.87. 1 31.85 8 20 0.72 83 82
19 E. 8 18 20.74 1 31.76 8 19 52.5 83 83
20 W. 8 18 28.87 1 31.67 8 20 0.54 i:

; 83 83
23 E. 8 18 15.87- 1 31.40 8 19 47.27 82 82
24 W. 8 18 28.89 1 31.30 8 20 0.19 82 83
25 E. 8 18 15.37 1 31.22

31.12
8 19 46.59 82 83

'26 W. 8 18 31.87 1 8 20 2.99 82 83
28 E. 8 18 17.37 1 30,94 8 19 48.31 84 85
29 W. 8 18 26.87 1 30.84 8 19 57.71 83 83
30 E. 8 18 17.39 i 30.75

1 8 19 48.14 85 85
May 3 ' W. 8 18 32. 1 30.48 8 20 2.48 82 82

4 E. 8 18 18.12 1 30.39 8 19 48.51 82 •83

5 W. 8 3 8 33.24 1 30,30 8 20 3.51 82 83
i 6 E. 8 18 18.74 1 30.22 8 19 48.96 82 82

|

7 W. 8 18 31.62 1 SOU 3 8 20 1.75

Meafo

82 83 -

S2.62 82.87



ON THE MERIDIAN.

a JLEONIS.
O ;

Nearest point on the Limb, 7 SO North.

n

1

j1809 . Observed 1 Correct Thermometers.
j

u Corrections.
.

Month. fit Zenith distance. Zenith distance. Upper. 1, Lower.

Anril 12 E. 7° 28 22.87 1 34.7 7° 29 57.57
o

84
O

84

13 W. 7 28 37.37 1 34.61 7 30 11.98 84 83

il
14 E. 7 28 25.87 1 34 51 7 30 0.38 83 82
16 W. 7 28 34.24 1 34.33 7 30 8.57 83 82

17 E. 7 28 21.37 1 34.24
j

7 29 55.61 83 82

18 W. 7 28 32.12 1 34.14 7 30 6.26 83 8?
19 E. 7 28 25.24 1 84.04 7 29 59.28' 82 82

20 W. 7 28 33.62 1 33.93 7 30 7.55 81 81

23 E. 7 28 25.87 1 33.64 7 29 59.51 82 82 !

24 W.

4
7 28 35.37 1 33.5 4 7 30 8.91

I

82 83

25 7 28 26.87 1 33.44 7 30 0.31 81 82
26 7 28.35.87 1 33.34 7 30 9.21

I

04, 83
28 E. 7 28.25.87 1 33.14 7 29 59.01 84

1 83
85

29 \\
y

. 7 23 38.87. 1 33,04 7 30 11.91 83
SO El

. 7 28.22.87 1 32.93 7 29 55.8
f

82 82
May 2 ¥f. 7 28 38.97 1 32.74 7 30 11.71 81 82

4 > W. 7 28 37.87 1 32.54 7 30 10.41 82 83
5 E. 7 28 24.12 1 32.44 7 29 56.56 82 83
6 W. 7 28 38.87 1 32.34 7 30 11.21 1 82 82

i

7 1 E. 7 28 25.47 1 32.25 7 29 57.72

Mean
I

82 82

82.38 82.48

1

« YBRGIOTS.
o t

Nearest point on the Limb, 3 50 North.

1
j

"

+ 1

.[
s

April 18 W. 3 49 36.62 1 31.18 3 51 7.8 82 81
19 E. 3 49 26. 1 31.09 3 50 57.09 82 82
20 w.

1
3 49 35. 1 30.99 3 51 5.99 80 81

23 E. 3 49 26. 1 30.69 3 50 56.69 82 82
25 W. 3 49 35.37 1 30.49 3 51 5.86 81 82

1
26 E. 3 49 25.87 1 30.38 3 50 56.25 82 83

I
28 W. 3 49 38. 1 30.17 3 51 8.17 83 84

J
29 E. 3 49 26. 1 30.07 3 50 55.07 83 83

1 . M 30 W. 3 49 39. 1 29.97 3 51 8.97 82 82
May 3 E. 3 49 27.87 1 29.64 3 50 57.51 82 82

4 W. 3 49 38.25 1 29.54 3 51 7.79 81 82
5 E. 3 49 26.75 1 29.43 3 50 56.18 82 -82

6 W. 3 49 37.12 1 29.32 3 51 6.44 81 82

1

7 E.. 3 49 28.6 .1 29.21 3 50 57.81

Mean

81 82

81.7) 82.14|



n% MEASUREMENT OF AN ARC

* SERFENTIS.

Nearest 'point on the Limb, 3 North.

1809
<0

Observed
Corrections.

Correct
Thermometers.

Month.
S3H Zenith distance. Zenith distance. TT • t 1Upper. Lower,

j

o < n H + o . ;i o O

April 18 W. 3 1 30.76 57.96 3 2 28.7? 80
•

79
19 E. 3 1 20.13 57.85 3 2 17.98 80 80
20 W. 3 1 29.26 57.75 3 2 27.01 80 80
23 E. 3 1 20.63 57.39 3 2 18.02 81 81

24 W. 3 1 29.63
f

57.27 3 2 26.9 81 81

25 E. 3 1 20.13 57.14 3 2 17.27 80 80
26 W. 3 1 29.13 57.01 3 2 26.11 82 .82
27 E." 3 1 20. 1

3

56 89 3 2 17.02 83 83
28 W. 3 1 32.26 56.76 3 2 29.02 84' 84
29 E. 3 1 20.13 56.63 3 2 16.76 83 83
30 W. 3 1 32.51 56.5 3 2 29.01 83 83

May 3 E. 3 1 19.13 56.09 3 2 15.22 80 80
5 1 W. 3 1 32.38 55.81 3 2 28.19 82 82
6 E. 3 J 20."63

J 55.66 3 2 16.29 81 81
7 W. 3 1. 32.63 55.52 3 2 28.15

Mean

81 81

81.33 81.33

* SEJRPENTIS*

Nearest point oti tlie Limb', 1 5 SoulTi.

1

"" " """""-l ""'
"

' I

1 April 18 w. 1 7 26.26 53.59 1 6 32.67 80 79 I

19 E. 1 7 36.39 53.51 1 6 42.88 80 80
20 W. 1 7 25.26 53.41 16 31.85 80 80

j
23 E. 1 7 33.64 53.11 16 40.53 81 81 [

J

24 ; W, 1 7 25.76 l' 53.02 1 6 32.74 81 81 j

25 ; E. 1 7 36.01 52.92 1 6 43.09 80 80
26 W. 1 7 24.51 52.81 1 6 31.7 82 82

1 27 E. 1 7 35.89 52.70 1 6 43.19 83 : 83
! 28 W. I 7 24.26 52.59 1 6 31.87 84 84

j

29 E. t 7 36.14 52.48 1 6 43.66 83 83
1 30 w. 1 7 22.89 52,36 1 6 30.53

.
83 83

May 3 E.- I 7 35.01 52.01 1 6 43. 80 80
I 5 W. 1 7 23.26 51.78 1 6 31.48 81 82

6 E. S 7 34.01 51.66 1 6 42.35 81 81

-»i. i rr i

7 w. 1 7 22.01 51.53 I 6 30.48

Mean

81 81

81.33 81.33



ON THE MERIDIAN.

•

Nearest point on the* Limb, H 5 North.

n

1809.

Month.

April 18
19

20
23
24
25
26
27
28
2.9

SO
S

6

7

May

Observed

Zenith distance.
Corrections.

W.
E.
W.
E.

W.
E.

W.
E.

W.
E.
W.
E.
W.
E.

I

Correct

Zenith distance.

Thermometers.

Upper. | .Lower.

52.26

42.39
52.14
40.51

52.89

42.26
56.39
43.64
55.89
42.39

58.64
44.14
56.89

7 46.26

« +
51.43

51.3

51.16

50.72

50.57
50.43

50.27
50.11

49.96
49.80

49.64
49.14

48.64

48.47

43,69
33.69

43.3
31.23

43.46
8 8 32.69
8 8 46.66
8 8 33.75

8 8-45.85
8 8 32.19
8 8 46.28
8 8 33.28
8 8 45.53
8 '8 34.73

'Mean

SO 79
80 80
80 80
81 81

81 j 81

80 80
S2 82
83 83
84 84
83 | 83
83 83
80 80
81 81
80 j 81

81.36

!

-

Nearest point vn the Limb, 6 SO Northo

y '

™"
."

'

r

1

" '•

j

' -K •

... ~~

April 15 W. 6 27 26.74 22.65 6 27 49.39 81 81
16 E. 6 27 13.74 22.54 6 27 36.28 81 80

1 17 W. 1 6 27 26.6! 22.43 1 6 27 49.04 | 79 t 78
18 E. 6 27 14.74 22.31 6 27 37.05 80 79
19 W. I 6 27 25.11 22.17 6 27 47.28

j
79 - 79

51 E"4 .6 27 12.74 21.91 6 27 34.65 77 77
j

23 W. 6 27 25.61 21.64 6" 27 47.25 80 80
24 E. € 27 13.37 ; 21.5 6 27 34.87 80 80 |

25 W. 6 27 25.61 21.35 6 27 46.96 79 79
26 1 E. \ 6 2> 14.74 t 21.21 6 27 35.95 82 1 82
27 W. 6 27 27.24 21.07 6 27 48.31 83 83
28 E. 6 27 13.74 20.91 6 27 34.65 83 83
29' W. « 27 27.74 20 75 6 27 48.49 83 83
30 E. £ 27 13.61 20.59 6 27 34.2

Mean

83 83

80.5
'

80.2fil



MEASUREMENT OF AN ARC

* OJPHIUCHI,-
« - a t

Nearest 'point on the Limb, 4 35 North
1

.

1809.
Observed Correct

Thermometers.

. flj Corrections. 1 r
Month. TSbi

j
Zenith distance.

!
Zenith distance^ Upper. Lower.

- - -

April 12 E. 4 32 45.74

+
16.12 4 33 1.86

o

80 79
13 wi 4 32 58.37 16.03 4 33 14.40 82 81

i • 14 E. 4 32 46.87 15.93 4 33 2.8 ,
82 81 I

| 5

J6

W. 4 32 57.74 15.83 4 33 13.57 8,1 80
E.j 4 32 45.24 15.72 4 33 0.93 81 80

17 wl 4 32 57.24 15.61 4 33 12.85 79 78
18

|
E. 4 32 47.24 15.49 4 33 2.73 , 80 79

19 . W. 4 32 57.87- 15.38 4 33 13.25

;|
79

(

20 . E. 4 32 44.24' 15.26 i 4 32 59.5 79
21 . W.

; 9 4 32 56.87 15.13 4 33 12. 77 77
23

( g EJ . 4 32 44.74 14.87 4. 32 59.61 . 80 80
24 a W;.

. 4 32 55.29 14.74 4 33 10.03 80 80
-45 E.: 4 32 46.74 14.61 4 33 1.35 7& " 79
26 g E.' !-.. ;4 32 47.24 14.47 4 33 1.71 82 82 '

" -27 - W. • -4 32 58,24 14.33 j 4 33 12.57 83 83
28 w. 4- 32 59.74 14.19 4 33 13.93 1

83 83
29 E. 4 32 47.74 14.04 4 33 1.78 83 83
30

1

W. 4 32 59.74 13.89 4 33 13.63.

Mean

83 83

80.72 80.33

.«•*<! e jto •

. <

- e AiQfifflLM.
....

m -:..- a
'

-• fig .; i 1 : '2 o . W ; .

-
.

'

B !
!
.."'

v 1 }. ;•<

. , )
'.

.-, Nearest point on the Limb, 5 25. ,' Worth.

i '
* i

*

-

;

April 13 ' W 5 25 50.5 18.

:'';•!
-

"or ,- ,V*

S.<g> 25 -32.

5

| ' 82 •
: 81 j

28 ' E. ' :5' 25- 36.13 19 71 5 26 1.6.42 82 :

; 83

29
|

1 30

W 5 25 51.13 19.85 ' 5- 25 31.28
!

8:2 •".<

!'• 82 >

82
E. ' S 25 36.88 20.01 ' '5- 25 1,6.87 82 J

May 1
' w 5 25 52.5 SO. 15 ' -.•& 25 32.35 < 1 79 : 79

,:
••'

s'
'

; E. 5-25 3-5. ' ^') 45 ' ". S! 25/ 14.55 - .' 78 - 78
*¥ '6 ' W .-' 5 2551.63. -

-'-20.98 1

.

-'6" 25. 30.71 • . 81 ' 81

8

:,.':''
...li

E. '5 25 37.63

-

'-S1.26 ICMW IS. 87

Me

80 80

.
80. 5an g|0,75



1809

Month.

<

; , ,
9'N THE MERIDIAN.

Nearest point on the Limb, % .JVorth.

m
, Observed I

i

Zenith distance.

Corrections.

. Correct

Zenith distance.

Thermometers.

Upper.
| Lower.

April 28
29

May I 3

4
6

7

9

i
E-
Wi
EJ
wi
E.

\

1- |q 59.5
j

1 59 51.87!

5Q 48.371

$9, 58.75.

59 51.5 I

59 57.5 f

59 49725

35.85-

35.98

.36.54

.36.6J)
36. 9p
37. 1

5

37.46

59 23.65
59 15.89'

59 11.83

59 22.06
59 14.51

59 20.35

59 11.79

I.

Mean

•
.

;.•. <„
, v ., : .

•

: «

Nearest-point'-en the Limb, W....NorJh.

6

82
82
78
79
80
80
81

80.29

o
.83

82
78
80
81
SI

80

80.71

—
April 28 w. 13 1.39 39.5 12 21.89 82 83

29 E. 12 50.46 39.63 12 10.83 82 82

30 W. 13 0.89 39.76 - 12 21.13 82 82

May 3 E. 12 49.01
13 0.01

40.19 12 8.82 78 78

4 W. 40.33 12 19.68 79 80 1

6 E. *0 12 48.79 40.63 12 8.16 80 81

! 7 W. 12 59.26 40.78 12 18.48 80 81

Q

1

E. 12 49.51 41.10 12 8.41

Mean

81 80

80 4 80.88



n MEASUREMENT OF AN AEG

Nearest point on the Limb, « 15 South,

1809

Month.

6 ObserTed

Zenith distance.

1

Corrections.
Correct

: Zenith distance.

Thermometers, j

Upper Lower.

April 28
May 3

4

w.
E.

W.
E.

E. 1

O > ft

2 18 4.61

2 13 11.87

2 13 1.87

2 13 12.62
2* 13 10.12:

1 »+ I

J
37.89 1

J
38.55

I

38.7-0

1 38.97
j

j 39.4.3 i

1 1

o . o
2 18 42.5
2 13 50.42

2 13 40.57

2 13 51.59

2 13 49.55 i

Mean,

D
82
78
79
80
81

o

83
78
80
81
80

80 80.4
J

.

» BELPHIOT.

Nearest point on the Lima,, & 45 North,

. - ..

.

. u -'"•''"
' "

'

|
__ 6

"

May (5 W. 5 46 51.1$ 51.21
J

6 45 .59.92 ; 80 81
j

7 E. 5 4S 37.5
f

51.37 1 5 45 46.13 78 j 80
9 W. S 4$ 49.63 51.68 I § 45 S7.&5 80 80

j

* , B&A fafc lMute.__< u!v-*t=&=*
\

j Mean 79.34 80.341

» §?8

; a •,

j

08

^
. >

:

-



ON THE MERIDIAN. m
7. Means of the zenith distances, taken on the right and left arcs

corrected for refraction, equation of the sectorial tube, and the mean runs

of the micrometer.

Zenith distances at Putchapolliam,

? HYIMR2E.

180 6 Left Arc. 180 6 Right Arc. M EAN.

MONTH.
April 13

16
i 18

20
22

Mean

• 1 »

4 37 13.22

11.79

10.84

12.15

10.95

MONTH.
April 14

17

19

21

23

Mean

4 37 l'.'99

3.69

6.62

3.18

4.18

Mean, ............ ti

Refraction, &c. &c. „

.

Zenith distance, ...,,.,,

4 37 7.86

+ 4.79

4 37
12.65J

4 37 11.79 4 37 3.93

HYBEJE.'

April 13

17

19
22

Mean

3 52 8.43

11.53

7.53

10.41

April 14

18
21

23

Mean

3 51 59.2

52 0.11

. 1.64

0.5

Mean,
Refraction, &c. &c, .

.

Zenith distance, ......

3 52 4.921

+ 4.05

3 52 8.97

3 52 9.48 3 52' 0;36 '

1

"

t

K CANCRI
' April 14

18
20
22

Mean

1 36 34.64

32.64

36.44

34.23

April 17

19

21

23

Mean

1 36 28.67
|

27.37
27.4

27.72

Mean, . .„.:

Refraction, &c. &c. .

,

Zenith distance, .,..,, ,.

1 36 31.14

+ 1.5

1 36 32.64

I 36 34.49 1 36 27.79

u



[EASUREMENT OF AN ARC

i! Menus*

180 6 Left Arc.

MONTH. o

April 9 13
II

14

17}

211

25

Mean

/I

22 91
1

21 98
21 31

23 02
23 76
24 34 1

22 93

13 22.

18 6

April 10

18

19

20
22
24
26

Light Arc.

O 13 13.31

13.01

12.42

E A N.

Refraction, &e. &c.

12.17

13.01

12.23

Mean! 13 12.75

13 17.82

. .. + 0.34

Zenith distance, ...... . 13 18.16

RECTJJLUf

12 I 55 14.53

14 S3.88

18 16.73 1

20 16.37

22 17.27

24 14.79

earn I 55 15.59 1

April 1

1

IS
17

19
21

23

Mean

1 55 7.83

4.28
8.03
5.98

7.69
5.84

1 55 6.61 I

Refraction, &c, &c.

Zenith distance, ....

I 55 11.

1

,...+ 1.8!

1 55 12.1

'
!

April II 5 29 46.27
< :-.: 43.72

.-44.64

47.10
45.44
41.51

Refraction, &c. &c.

Zenith distance.

5 29 48.77

. ..+ 5.49

,5 29 54.26

!..-
'

u



THE MERIDIAN.

5 JUEQOTS.

7$

180 6 Left Arc. 18 06 Right Are, E AN.

MONTH.
April 10

12

14

18

20
23
26

Mean

39 56.57

60.87
- 61.32

58.37

60.78

58.38
58.22

4 39 5^.22

MONTH.
April

Mean

Refraction, &c. &c.

Zenith distance.

4 39 54.74

+ 4.66

4 39 59.4

VIKGiPffi

April 26
28

May 1

Mean

I

1 58.76
59.24

59.32

1 59.10 j

i

April 24
. 27
30

Mean

1 49.01
50 46
48.79

1 49.42

Refraction, &c.

Zenith distance.

1 54.26}

. . -f 0.94

1 65.201

SEKPEWTIS*

April 20j 12 20.1

22
27

1

Mean

19.47

17.99
18.69

April 19 12 8.71

21 ' 10.49

23 8.62

30{ 8.62
1-

Refraction, &c. &c.

Zenith distance

12 19.06
J

Mean | 12 9.11 |

12 14.09

. .. + 0.06

12 14.151

SElRFEWTISo

April 21 S 56 49.

23 48.95

30i 46.37

Mean 3 56 48.11

April 22
27

May 1

Mean

3 56 41.67
41.11
40.81

3 56 41.20

Refraction, &c. &c.

Zenith distance. ..

3 56 44.65

. . + 3.81

3 56 48.46

-I



so MEASUREMENT OF AN ARC

r SE1RFENTI&*

18 6 Left Arc. 18 6. Right Arc. M E A N.

MONTH.
April 20

22 -

27
May 1

j
Mean

o , r, 1
MONTH.

§ 18 41.53 ' April 19

41.17 21

5 18 30.3

31.62

31.48

30.67

5 18 36.02
Refraction, &c. &c. . . . . -f 5.39

41.03' » • 30

Mean

Zenith distance, .... 5 18 41.41

'5 18 41.03 5 18 31-02

* HEftCUIlS.

April 28
May . 1

Mean

3 37 38.15

39.49

April 27
30

May 2
•

Mean

3 37 31.35

32.15

31.09
Refraction, &c. &x.

Zenith distance,

3 37 35.17

.3 37 38.58
3 37 38.82 3 37 31.53

OFHIUCHI

April 25
28

Mean

43 4.89

1.95

3.75

1 43 3.53

|
April .24

27
30

May : 2

Mean

55.77

54.1

54.16

O O » _»_J

1 42 54.85

1 42 59.19

Refraction, &c.' &c. . . . . -f 1.5

Zenith distance, . „ . . . 1 43 0.69

April 12
14
16

18
21

•
25
28

May 1

1 Mean

2 35 15.56

18.87

16.04

18.23

20.37
18.12

16.85

18.87

April ' 13

15

17
20
24
26
SO

.May 2

Mean

•2 35 10.72

10,04
11.83

10.49
9.50

9.11

8.9

8.34

,- 2 35 13.87

Refraction, &c. &e. „ . . . + 2.57

Zenith distance, .... ,2 35. 16.441

-i. -r ;-i.- l
-nT-sa-g--68-r-r-.- _,_:t_r i i

WWj^W • r"» -
2 35 17.86 2 35 9.87
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81

_ _
|

18 6 Left Arc, 180 6 Right Arc. MEAN. j

1 MONTH.
April 22

' 23
24

;5 i

87.
. „

;
May g

; J
Mean

0.50 52.29
54.04
'54.04

54,6.8 ,

51.94

,53.75

MONTH.
April 20

21
26

|- . .
' -2&

'.

SO »

May .'l *

1 .
Mean

o . 1,

.0 SO 45.05

1.47.19

46.94 ..

';45:84
l
.

"

:

46.1
1'

,l "'

50 '46.47

0° 50 49.96

Refraction, &e. &c. . . . , + 0.78

Zeaitfe distance oi,...0 50 50.74

50 53.46

• I

April 19

1
22
24

I 26
28
so

May 2

f 37 .53.49

52.37

54.36
54.25
57.01

±3*3 > zj

April 18
21
23
25
27

|

'29

May "l

.

>
[ Mean,

2 37 49.19
49.5

49.24
48.12

S 46,6$
'47,52

49.3

2 37 51.38

Refraction, &c, &c. . . . . + ,2.75

Zenith distance .„... 2 37 54.13

!JMsat» &M-WJ& ' 2 37 48.48

OS

1 v-U~
April 22 § 3 54.79

24 ' 55.29

26 53.77
28

j
55.65

SO 55.67
May 2 54.2

~- -
;

- .
, ,

. . .—_—• j'

April 23
25
27
29

May 1

Mean

5 3 43-28
46.4,

46.9
46.42

# 3 50.55

Refractioa, &c. fee. . . . . + 5.13

Zenith iht&nce^ „ „ . „ . 5 3 5§.§8

Mean 5 3 54.9 5 3 46,21

May 4 2 55 48.02

n . BEJLFHINIa

May, 2 2 55 37.57 j 2 55 42 80

[
liefraction

?
&c. &c. ..*.+' 2 . 88

Mean 1 2 55 48.02
\ Mean | 2 5 5 37.57 1 Zenith distance, .5 55.45.68

w



[EASUREMENT OF AN ARC

Observations at. Punnae Station.

HYBll.A

1 80 9 Left Arc ISO® '; Right Arc. M E A N.

MONTH.
April 12

14
17

23
25

Mean

1 47 5.87

3,43

4.52
5.48

§.04

MON1TB.

April 16

18
19
20
24
26

Mean

« « ' I

1 46 56,24

S3.'a

j
53.97 !

52 .1

2

54.52
£8.58

1 46 54.54

O * H
I 46> 69,8

j

Refraction
?
&c. &c„ c „ + L57j

1
Zenith distance,, „ „ , „ . . 1 47 1.371

l

1 47 5.07
I

HYBE&
April 12

14
!

17

19

21

24
26

I % 3.34
|

1.77

3.01 j

3.57

3.16

3.1?
6.19

! £ 3.45

April n :

16
* 18

20
'

. 2.1

,25

Mean

1 1 50.24
54.31"'

52.61

54.72

5i.g8 '

Refraction^ ''Sit. &c. ".

,

ZeraitSa distance^ „ „ „ ,

1 i 58.15

+ 1.16

1 1 59.31

J
Mean 1 1 52-85

•.-

' >- CANCEX
April 13

16

18

20
23
25

M?an

4 26 46. 21

41 10

42
43 42
39 90

f

43 07
1

4 26 43. 12.

12

14

17

19

2"l
f

24
26

Mean

4 26 33.12

35.67
32.92

33.33

34.75,

; 34 38

33.4

4 2Q 33.94

Refraction, &c. &c.

Zenith distance., . „

,

4 2f> 3«. 53

+ 4.38

4 26 42 91

4



ON THE" MERIDIAN;

* JLEOOTSi

1809

MONTH. .

April S3

16

24"

26
28
30

May 3

6

lieft Arc,

2 36 56.72

51.35
54„25
54.93
55.2

56.23
55.88

57.09

53.68

180 9

MONlH.
April 12

14'*

17
: "19

23
25
27
29

May
5

.7

Mean 2 38 55.24 Mean

Right Arc.

2 36 45.26

43.67
43.78.
43.3

42.86

41.

43 65
42.93

42.53

44.47
44.75

2 33 43.74

M E A^N.

Refraction, &c, &c.

Zenith, distance, . ,

.

2 36 49.49

+ 2.5S

2'; 36 52.07

;J

MEOioMrs:

April

May

33 1 4 45 26.48

36 ! 23.68
18 26.19
21 23.32
29 24.2

28 23.94
30 25.07
3 26.14
6 24.95

8 25.83

jan 4 45 24.98

April 12

11

17

20
25
27
29
2
5

7

Mean

45 16.40

14.29
14.12

13.07

14.89

12.5

11.89
12.2

12.26

13.89

4 45 13.55

Refraction, &c. &c.

Zenith distan.ee.

4 45 19.26

+ 4.83

4 45 24.09

UEONIS,

April 18 1 8 19 60.72
20 60.54

24 60.19

26 62.99
29 5771

May 3 62.48
5 6351
7

Mean

61.75

8 20 1.24

April

May

17 8 19 49.31

19 52.5

23 47.27
25 46.59

28 48.31

30 48.14
4 48.51

6 48.96

?an 8 18 48.70

Refraction, &c. &c.

Zenith distance, . .

.

8 19 54.97

+ 8.47

8 20 3.44



84 MEASUREMENT^ OF "AN AR<

* JLEOOTS*

1809 '. Left Arc.

MOUTH,
April 13 7 30 11.98

16 8.57
18- 6.26

20 . -7.55.

24 8.91

26 9.21

29 11.91

May 2 11.71

4 10,41

6

Mean

11.21

7 30 9.77

18 9 Right Arc. E.A No

MONTH.
April 12 7 29 57.57

14 60.318 L

17 55.61

19 59.28

23 .J 59.51 -I

!25 60.31 »j

28 \ 59.01

30 55.80

May 5 56.56
J

7 57.72

Mean 7 29 58.17

|jlefraction,-.&c. &c.

I
Zenith distance, , . .

.

7 ,30 3.97

7.61j

.If 30 11.58;

April 18 3 Da. 7.8 April 19 3 50 57.09
20 5.99 .93 .56.6.9 Refraction, -&c.

"25 5.86 ;26 .56,25

28 S.17 29 56.07 Zenitls distance,

30 8.97 May 3 57.51

j
May 4 ,7.79 :5

7

Mean :

56.18

6 •6.44 57.81

'3 50 56.?81 Mean 3 51 7.29

i . 2.bi
I

3 5

,.-.;+ -3.9)

,3 51 5.95|

$ SHRPENTIS.

April -18-

20
24
26

28
30
5

7

May

Mean

•3 -2-28.-72

27.01

26.9

26.14
29.02
29.01

28.19

28.15

3 2 27.89

April 19

23
25
27

29
May 3

6

Mean

-3 -g 17.98

18,02
17.27

' 17.02

16.76

15.22

3 2 16.91

Refraction, &e. &c. .

,

Zenith distaace, »..,',',

5 -2 22.41

...+ 2.95J



ON THE MERIDIAN,

«
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S1IRPENTIS.

85

180 9 Left Arc. 180 9 Right Arc. MEAN.
i

MONTH.
April 19

23
25
27
29

May 3

6

Mean

1 6 42.88
40.53

43.09
43.19
43.66
43.0

42.35

MONTH.
April 18

20
24
26
28
30

May 5

7

Mean

1 6 32.67
31.85

32.74
31.7

31.67 1

30.53
31.48
30.48

I 6 31.64

Refraction, &c. I&c..>„

Zenith distance,, ,,.,„„,

p 4 n

I 6 37.16

. ...+ 0.94

.1 6 38.10

1 6 42.67

7 SEMPENTIS.

April 18

20
24
26
28

May 30
6

Mean

8

•

8 43.69
43.3
43.46
46.66
45.85
46.28
45.53

April 1*9

23
25
27
29

May 3

7

Mean

8 8 33.69

31.23

32.69
33.75
32.19
33.28
3-1.73

Refraction, &c.

Zenith distance,

&c.

• * « •

8

00,08

8

+

8

39.02

7.95

46.97

8 8 44.97 8 8 33.08

« HERCTOLIS.

6 27 49.39
49.04
47.28
47.25
46.96
48.31

48,49

6 27 48.10

April 16

18
21

24
26
28
30

Mean

6 27 36.28

37.05 iRefraction, &c. &c...
34.65

34.87 Zenith distance, .„„„.,
35.95

34.65

34.2

6 27 41.74
...+ 6.61

.6 27 48 35

6 27 35.38

X



85 MEASUREMENT OF AN ARC

« OPHTOCMI.

!
180 9 Left Arc. 18 9 Right Arc. M E AN.

J
MONTH.
April 13

Jl *j

17

19

211

24

28
30

1 Mean

.. II

4 S3 14.4

. '13.57

12.85

. .
. .

13.25 i

12.00

10.03

12.57

13.93

13^3

MONTH.
April 12

14

16

18

ao
23
25

26
29

Moan

4 32 61.86

62.8

60.96
62.73
59.5

59.61

61.35

61.71

61.78

o , II

4 33 7.14

Zenith distance,, ...... -4 33 1 1.86

.

4 33 12.91 4 33 1.37

AQIUJLdE,

April 13

29
May 1

6

Mean

5 25 32.5

31.28

32.35

30.71

5 25 31.71

April 2S

30
May 3

8

Mean

5 25 16.42

16.87

14.55

16.37

5 25 16.05

Refraction, &c. &c.

Zenith distance,

5 25 23.88

... + 5.37

5 25 29.25

y AQTJTLJE.

i.

.

April 2S| 1 59 23.65

May 4" ... . 22.06

7 20.35

April 29
May 3

6

Mean |
1 59 22.02 j Mean

1 59 15.89

1 1.83

14.51

11.79
1-

1 59 13.50

I

1 59 17.76
Refraction, &c. &c + 2.01

Zenith distance, ,1 59 19.77



ON TH£ MERIDIAN.

ATAIR.

67

180 9 Left Arc. 180 9 Right Arc. MEAN,

W8KTH.
"

April 28
SO

May 4
7

|

12 21.89
21.13

19.68

18.48

MONTH.
April 29
May 3

6

9

Mean

12 10.83

8.82

8.16

8.41

6 12 14.68
Refraction, &c. &c. „„.... 4. 0.01

Zenith distance, lTr."r.".T0 12 1 4.69

Mean 12 20.29 12 9.06 T-7 '"";, *
*

3 AQTDIIJE.
: r t s

May SJ 2 13 50.42
6 51.59

Mran

49.55

2 13 50.52

April 28 2 13 42.5
jj 2 13 46.03

May 4} 40.57 Refraction, &c. &.c ...... •+ 2.3-7

2 13 41.54
I

Zenith distance, ...„'..;. 2 13 48.40

BEJLPHIML

May 6

9

5 45 59.92

57.95
May 7

Mean

5 45 46U3
Refraction, &c. &c. .

5 45 52.53

..... + 5.75

Mean 5 45 58.93 5 45 46,13 .. 5 45 58.2S



S3 MEASUREMENT OF AN AUC

8. AMPLITUDE

of the Arc between Putckapolliam and Punnae,

S T A E S.

5 Hydras .......

s -Hydrae/.......

« Cancri, .......

o Leonis, .......

Regulus, ....

S Leonis, ...

/3 Leonis, ...

e Virginis, ....

5 SerpentiSj ....

a Serpentis, ....

a Herculis, ....

tt Ophiuchi, ...

s Aquilse., .....

.

<y Aquilae, ......

ii. LCI/I I y c. C9QO*0C

Aquilas, ......

Delphini, ....

ZENITH DISTANCES AT

PtJTCHAPOLLIAM. PUNNAE.
AMPLITUDE.

37
52
38
13
55
29

4 39
1

12
3 56
3 37
1 43
2 35

50
2 37
5 3
2 55

12.65

8.97

32.64
18.16

12.99

54.26

59.4

55.2

14.15

48.46
38.58
0.69
16.44

50.74

54.13
55.68

45.68

S.

S.

N.
S.

N.
N.
N.
N.
N.
S.

N.
N.
N.
S.

S.

s.

N.

47 1.

1 59.

26 42
36 52,

45' '24,

20 3
30 11

51 5

2 25
6 38

27 48.

33 11

25 29.

59 19

12 14
13 48
45 58.

37 S.

31 s.

91 N.
07 N.
06 N.
44 N.
59 N.
95 N.
36 N.
1 S.

35 N.
86 N.
25 N.
77 N.
69 N.
4 S.

28 N.

VTean

2 50 \ 1.28

9.66

10.27

10.23

11.07

9 18

12.19

10.75

1121
1036
9.77

11.17

1281
10.51

S.82
7.28

12.6

2 50 10.54

Celestial Arc between the parallels of

Putchapolliam and Punnae Station, ........

Terrestrial Arc, ............

Mean length of4Mie degree, .

Latitude of the middle point,

..2 50 10.54

...1029100.5 Feet.

... 60473 Fath.

i§ 34 44'
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9. Latitude of Punnae station, at the south extremity of the arc,

deduced from the foregoing zenith distances of eight principal stars,

whose declinations and annual variations are given in the Greenzvich

observations for the year 1802.

STARS.
FOll THE BEGINNING OF 1805. 1

LATITUDE.
MEAN DECLINATION. CORRECT Z. DISTANCE.

Regulus, ............. i.

I 3 Leonis,

| a Herculis, »...........,.,

j
« Ophiuchi, ..............

1 • -

12 54 58.93 N.
15 ,39 45.28

7 3 0.3

14 37 30.96 .

12 42 50.91

IfO 8 58.34

8 21 53.53

5 55 52.71

4 45- 24.09 N.

!

7 SO 11.59 N.
1 6 38.1 S
6 27 48.35 N.j

4 33 11.86 N:
1 59 1.9.77 .N.'|

12 14.69 N.
2 IS 48.4 S.

Mean"

8° 9 34.84 N.
33.7
38.4''

42.61
39.05
38.57'

38.84
-41.11 j

1

8 9 38.39 1



mrwj0^ammiiimmaaeaemi

i* -A-S lam at present uncertain whether the particulars of the

northern part of the grand arc have been communicated to the public, I

will here subjoin the former conclusions, and combine what was before

done with what appears in the preceding paper, in order to inform those

readers who are interested in speculations of this nature, that I have not

been remiss in promoting objects of general science, while occupied in

the more humble task of correcting the erroneous and imperfect geo-

graphy of the southern part of the Peninsula. Being in possession of

the best English instruments, and traversing from sea to sea, through six

degrees of latitude, I have always considered the measurement of a me-

ridian arc a necessary part of the general work, as well as an acceptable

offering to the mathematician and astronomer ; especially at a time when

similar performances have been carrying on in France and England, and

at the polar circle. I regret that the whole detailed account cannot now

appear under one view, as it would swell a volume to too great a size, or

preclude more valuable matter from being admitted. I shall therefore

confine myself to the simple results, and combine them with those given

in the preceding memoir,.
Y
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In the arc north of Putchapolliam
}
there were three stations of obser-

vation, besides the station at Putchapolliam > viz. Dodagoontah> in latitude

i'3° nearly, at Bomasundrum, which is nearly i4°j and at Paughur, which

is upwards of 14 6.

o & ft

The celestial Arc between Putchapolliamrand Dodagovntah was .2 9.73 -

Between Putchapolliam and Bomasundrum was...- ,-..3 1.88

Between Putchapolliam and Paughur was ...... ._.„/,,3 6 37.78

And if to each of these we add 2 50 10.54 which is the celestial arc

between Punnae and Putchapolliam , we shall have the three following

arcs, viz.

Punnae and Uodagoontah .......... «..»..-»— = *. .4 50 20r3fr

' Punnae and Bomasundrum 5 50 \%A%

Punnae and Paughur ........5 56 48.32

The former terestrial arcs were as follows, viz.

Between Putchapolliam and Dodagoontah. 727334.6 Feet.

Between Putchapolliam and Bomasundrum 1088275.

&

Between Putchapolliam and Paughur.... 1128472,

Hence, by adding to each of these 1029 100:5 feet/ we shall have the

three terestrial arcs as follows, viz.

Feet. Fathoms.

Punnae and Dodagoontah,..,. ..: 1756435.1 or 292739.2

Punnae and Bomasundrum, 2117376.3 or

Punnae and Paughur, 215772.5 or 359595.4

Hence, by comparing the respective arcs, we shall have the mea-n

length of the degree due to the latitudes of their respective middle points,

as follows

:
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Arc?. Lat. Middle point. Degree in Fathoms.

Punnae and Dodagoontali, ....... ...10 34 49 ...,60496

Punnae and Bomasimdrum, ... 11 4 44...... 60462

tfurMae an4 PaugTiwr, -.....*... 11 8 S .......60469

And, as the two latter arcs give the degree nearly the same, and the

latitudes of their middle points differing but little, we may take the mean

of the two degrees, as due to the mean latitude of the two middle points s

and this will give 50465.5 fathoms due to the latitude of 11 6 23.5.

2. In order to obtain a mean result between the observations made at

Dodagooniah, and those at the stations at Panghur, and Bomasundrum
t

it will be necessary to determine the ratio of the earth's diameters by

using the degree deduced from one or other of these arcs ; and some

other degree deduced from recent measurements in northern latitudes.

I shall therefore take the degree as given by the observations at Punnae

and Dodagoontah, whose middle point is m 10 34 49, and use it with

determined by Col. Mudge, for latitude 52 2 20, in order to which

be necessary to obtain formulas expressing the ratio of the diame-

ters in terms of these degrees and the latitudes to which they apply.

That this may be general, let m and m denote the meridional degrees

In latitudes / and 7, and let a and b express the equatorial and polar

diameters. Then from conic sections and the nature of curvature, it is

known that — "LJl - '.- is the radius of curvature of the ellip-
2 \/ Cos. 2 % a* 4 Sin. 2 'I. b z

1

J *

tic meridian in latitude 7, and —_ %=- _^ the radius of cur-'
2 v' Cos.2 ;. a z _j_ Sin.* /. ft.O 3

vature in latitude /, on that or any other meridian on the same ellipsoid.

And since the degrees are as their radii of curvature, we shall have,

m i m '.'.
—

.,..'.., -^— , ,- : —- = :=—
-^ *

- tnat is
2 V Cos.* 'I. a* 4- Sin. 2 'U.M 3 2 y/ Cos.* I. a* + Sin.* I. b.* J

3

m' i m :: /Cos. ZL o~~+ Sin. 2 L b
z ~\

3
: /Cos. 2

'/. az + Sin.7 % 6*1
3 Of
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m\ : 'M :: Cos.2 /. a? + Sin 2
/. 6^ / Cos.s 7. <£ -f Sin.* 7. 5* which

(Cos* /—Cos* 'I.— ' T\ r

s
,

ng 7-^ 1

m

J a general expression for the ratio

m —Sin* f

of the diameters-

o', , „

Now if7#'=?6o82Q fathoms, m—60496 fathoms
s and if 7 and I be 52 d. 26

/Cos. 2 10 34 49—Cos. 2 52 2 20\#>§gQ v|
T

© , „
8 /

'

60496 I

and 10 34 49 respectively, then 7— I -
, iiW&^ f

-
,

.-

\ Sin. 2 52 g 30—-- I.

3 —Sin. 2 10 34 4
\ 60496 i

= rooao35? nearly, which call f^-, e being the ellipticity .0030359.

3. Having obtained the ratio of the diameters to each other, let the

length of a degree on such a spheroid be computed for latitude 116 23.5.

Then to get the formula from what is just demonstrated, we have

,
/Cos* HCos* 'L -

|

T v CosV-Co Sn.r - IT _
t-t-=I - I-f ok" ——= -—i— which reduced gives

•\Sin« 't/f| JT_Sin8 |/ i+e Sin 2 7.f -
J
T-Sin2«

m' V m \\ \f Cos. 1 T7T+ ej 1 — SnlTZl 3
: t/ Cos. 2 7.(1 + ej a -—'- Sm"/71 3

O f ft O r ' -/> '
-

#

and if ?»:= 60496 fathoms* and /, 7 be 10 34 49 and 11 6 23.5 res~

(

Cos- 2 (10 34 49) .1.0030.361 — Sin. a 10 34 49 \|
, a r7~T I ==

Cos. 2 (11 6 83.5) . 1.0030361 —Sin. 2 11 6 23.5' /- - ' ' ' O , n

60498 fathoms, for the meridional degree in latitude 11 6 23.5, on the

ellipsoid whose polar is to its equatorial diameter as 1 to 1.003036;

and this I call the degree in that latitude resulting from the arc Pvmnae

and Dodagoontah. But the degree in the same latitude, deduced from the

arcs Punnae and Paughur, Pwinae and Bomamndrum^ is 60465.5

nearly, which must therefore apply to a different ellipsoid. But the

mean between this and 60498 is 60486j ; or, to avoid fractions, we may

take 60487 fathoms for the length of the degree in latitude 11 6 £4>or

me mean, length of the degree for the arc 5" 53 30, whose middle 'point

Z
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is in latitude n 6 24. Hence, by substituting ^0487 for m, ani

11 6 24 for /, in the fonnula given in article 2, and retaining the rest

of the data, we get -=-noosi4s which gives the ellipticity resulting from

the measurements in England and in India, y&j% nearly.

Since m i m :: VCos. 2
'l (\ + '<o

i-3nTn 3
: V Cos. * 7. ( 1

+

e)* ~Sin~fl 3

and m=m
(fe|f|^i|^ )i

; and if fc*o 2 20, *i = 60820 fa-

thorns, and 1 -f e . = 1.003143 ; then y by substituting for l% the latitudes

8 50, 9 50, 10 30, 11 30, &c. we shall obtain the value of m for

these respective latitudes, as follows

:

«i.

8 SO...

9 30.... ; 1 S

11 30........... ...... ....... 60488 f
12 30.. 60492
13 30.. ............ ......... . 60497

j

8 9 38.39

10 59 47.47

13 1.9

Latitudes of the great stations of observation as deduced from the

above measures of degrees

Latitude of Punnae station as determined in art. 9,.„..
'.",

Latitude of Putchapolliam station^ ....... .......... ........

Latitude of Dodagoontah station,.. ................ ..„...,

The latitude of Dodagoontah by the observations in 1805, was

12 59 59.91, which is less by nearly 2 than the latitude here given.

The latitude of the observatory at Madras, as deduced from that of

Dodagoontah, determined in 1805, was 13 4 8.7. Hence, if the present

latitude be made use of, it will give the latitude of the observatory at

Madras 13 4 11 nearly.

4, The late measurements from Dunkirk to Barcelona, hj the French
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mathematicians, gave the length of the degree 60783 fathoms nearly,

for the latitude 46 11 57 ; and if this be substituted for m in the above

formula (2) the ratio of the polar to the equatorial diameters will be

that of 1 to 1.003370, and therefore the ellipticity -^ nearly.

The length of the degree at the polar circle in latitude 66 20 12 as

determined by the members of the Swedish academy in 1802 and 3, was

found to be 60955 fathoms ; and by substituting this for m and retaining

the rest of the data, we shall have the ellipticity
î^ nearly. Hence,

by reducing these three, the mean ellipticity will be g~ nearly, or the

polar to the equatorial diameter as 1 : 1.0032423, the mean result of all

the recent measurements.

5. In order to determine the actual values of a and 6, let m denote

the meridional degree in latitude /, as before where the radius of eurva-

tureis 2vcS^rS^fW\9 and if A denote the arc l^° &c °) e(
l
ual

radius, we shall have m A =— - —--^ - . from which arises a
2
b*

= 2 A m ,/Cos. 2 L a 2 -fSin. 2 n~*~) 3
; and dividing by a* we get ~ j== ^~

( Cos.
4 /.+Sin.* L ~ Jl; that is JL~

2
= h£B

( Cos? I + Sin.
8 k ~y2 )*

which being reduced gives \ a =z
m
i v

.

Cn ' tH|f+Si""T1 3

? the semiequa-

torial diameter. Hence if m = 60487, /=n 6 24 and t+e equal

1.0032423, and these substituted in the last formula, we shall have §#==

3486906 fathoms ; and as 1.0032423 : 1 :: \ a : -fJii^ ==3475638 fathoms,

equal i b. And since -§• a is the radius of the equatorial circle, then

\± == 348690
j = 60858 fathoms, the measure of the degree of longitude

at the equator.

6. Since w : m ::
v'cos.»j. + =i=-..sin.* t I :

/c<».« $.+===- j-Ws.^% I

(3) ; and when m is at the equator, and therefore Sin.* /. .=== and Cos.*
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I — i (Rad.) then m'-i to :: TT^l s : /Cos. 2
7. (i + e>* + Sih.*7"l

3
, and m

»n V^Oos.i 7. (i 4. e)2 +• Sin. 2 7,

1

60437 ^Cos. 2 (U 6 84). 1.00324251 2 + Sin. a 1°1 6 241
'.T+el 3

"'
1.0032423 \ 3

.
.'

60^65 £*thoins s
the measure of the meridional degree at the equator.

7. IjET. rd .and- rd be the measures of

two degrees of longitude in the latitudes

©f / and" 7, then r / and R'l will repre-

sent the radii of curvature of d and d

respectively. But R l is expressed by rrm
a 2

. Cos.t-'I

2 y Cos. 2 7. o 2 + Sin. 2 '/. 6 2

fl2

Hence

2 -j/^2 -}- tang. 2 7. 6 2

a 2

....

and for the same reason r I

d or2 j/ fl 2 I tang.2 i. -b.i 2|/ii2 -|-tang. 2
f. 6 2

" ^\/a^-\- tang. 2 7. £2

i/a'+taiig.* 7. 6
2

J yV + laug. 2 /.>*" '.'.' d \ 'd that is l/r+~P|. * -Hang. 2 7

2 i/T+7-1 *jtang7T •
' d : 7i. And when ^ is at the equator, and therefore

tang*
2
t~=?

:
oj then -/r+ii 2 +tang-. a T : i -f e :

:
d : W; and therefore

-'*/== — .^(i + f)_— a general formula. Let / = 10, d — 60858 fathoms,

, „ , , ,
60858(1.003342) ton/irk

as jn article 5, and 1+* as before ; then d = -^^====^===59940

From this formula a table of degrees of longitude on this spheroid, may

be computed, from the equator to the pole.

-/

8 Let p be the degree perpendicular to the meridian in latitude /,

!

and p' that in latitude l\ Therjp, these being as their respective verticals or

radii of curvature, we have & :p°"-.'• -— *

—

= • >.x * 2 j/Cos. 2
i. «*-t-Sin.*. (.*» -* vCos.-ar. a 2

-f Sin. 2 7. 6*-,

that IS p ' p' ': rfCmJT. a2 + Sin.* f. 6 2
; V'Cos. 2

/. «2 + Sin. 2
/. b 2

I that

JsJ> _:
p' :

'. a/Cos.*7. (H-e) 2 + Sin. 2 7" " ^Cos. 2
/. (f+^+'Sin. 2

/ ; and when

/» is at the equator, and therefore Sin.2 I=o
3 and Cos .^ /-= i (Rad.)

then p; :p' -. -r Vgos. 2 '7. (1
+#*'"+ '&!>.•*7 * 2 + e» Hence/^; p (i+O

/Cos. 2 a (I+e) 2+ Sifl -'2 '
i
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/cor as the- degree of-iQj^tude d
iX

Then /= *> "66858 (L003242)
:•'•••'•

i

; 210

- v^os.*
N
10<> .(1.003242)4 -|- Sin.* lOg.

•

-

G > 4

le in le perpen-Suppose-7==i3 -55 ios which was the lat

dicular arc was measured in 1805* (Astatfck Researches , Volume 10.

iflB' b .6,0858 ({'.003242)'

'Then" £' = -=
.

* t/Cos.* (IS® 65' 10"). _(1.003242)*
?
.-|- Sin>2,.(12®;5J^ IQf'J^.

.

'which exceeds the degree gl-veii by the measured arc by 221. fathomg,.

The per jgree detea
.-.

,

<., y -

l;
. g AQjlO

znd^aniatighur, m i8oe» (see- Asiatick Rmarqhes^ Vojume 8,) was 61061

fathoms for latitude is s®- is, Now the' mean- feweem this, and t\\e

''perpendicular decree, .measured Irs 280& for latitude- 1-% && no, will he.

60909 fathoms, and the mean of the latitudes: will Be-
t

m. 48; 41 • which

latitude, being substituted in the "ab6ve> we shall have the value of

p=z6o868 j&^&mly*wWe&failS Wbfll vll alo^'Mekrti'%r''^Kdfll^s

but how far this mean may be relied ©n, is yet a matter of uncertainty

for I never had much confidence in the accuracy of the perpendicular

arc measured in i8os

9 From

pendicular degree^', and the degree of longitude 'd, in any latitude 7,

be to each other as j===^===-== s ^==f=====

d are equal at the equator, Hence s
p' :

• Cos.*7(i + e)* + Sin. 1 '/

being known, d may be found.

• : : /(l-fej 2 + tan. a 7

; /T+T|
.

*.Cos.*7 + Sin.* 7 \f
i + c"j

s + tang.* 7
)

z whence p'

10. The equatorial diameter of this ellipsoid, has already been shewn

A 2



I? ~
"to-be $973&i§Tathdmsif5y=£0, the transverseots of*n elliptic meridi-

ana and therefore the periphery ©F the circ&mscribing circle, or the

circle whose diameter is a, will be & x 3.1*15 &c.^nd if d=i — ^, then

|: jjt ^~= =
ĝ i &^s^.X3«l^l5'&C.oflX3-14.l5^c.(i - -|: - -^- &c.)

: «9T3812K3.1415&c.(l——— |^-&c.)

s=s the periphery of the elliptic meridian^ hence ——% '

'

as546570© fathoms for the lengtfe of the quadrantal arc : and this

reduced to incites -and divided by io.oooooo will give 39.3537 English

inches for the measure of the French metre at the temperature of 62.

IByBorda's experiments, the equivalent to the French metre in English

Inches Is 39.37X3 the standard temperature of the metre being at 32, and

that of the English at <si9 so that the metre according to this ellipsoid,

falls short of that given fey the French mathematicians, near ilth of an

J£^/£sHnch ? ©r~th.@£ a French line, and the quadrantal arc will fall

short 2403 fathoms* pr. 10H5 mik^ in the whole circumference.

; :

.: .. -

' '

'

'
n "' • rfoy - ' ft fl

''''
'

;

-

.:
.

-.'
• < sill m 1 itsa

1

.9 »fj, j ,

: 3 -. .. S.J ./ ' ' '

:

I

.



APPENDIX.

10. Latitudes and Longitudes

of the great stations, and some principal places, as deduced from the

Meridional Arc.

NAMES OF PLACES.

*
*
*
*

*

*

*

Shennimalli, . „ .............
Yaelmatoorhill, j ..... ,. :

. ... . . .'.Y. ......
Hallagamalli, : .

Kautpolliam, (or S. E. End of the base.)
Putchapolliam station, . „. .

Parmatty hill, ..... I'.
'.

. .„ .....'....«,„...

.

Parteemalli, , ...................... . JL . « . . .

.

Rungamallf, Y. .'. .... .[.. ....'..; ( ........

.

KurroomaUi, .hUh . . .. « . .... , |g . . . > . X . . . . £

Darapooram, (Fort.) ,...........>...•....
|

Pyney hill and pagoda, ...... \ .'. ! .>

Permaul hill,... .......... ,, ..... „ .'„ ./J.i

RissheemaH^ . , ..'. .... ,Y.-.-. ... ..;;,.. ... :

Dindigul, (Flag Staff.) ...............
Nagamalli, '.. '.......„. „ ........ ,'Y ......

.

Suddragherry, ...... ..... ........ ..... ,\ .

Madura,* (iVY £. Pagoda.), ...... , .
.'.,

.

Sekunderrnalli, . . L . . .... . t ..........

.

Kooteapara, ...................... . . . „ ;

.

Meenacbiporam Mil, ......... ' i . . . ..._,..
Perrioormalli, . . ... .,..,,,,...,,,*,,,,
Gofpaulswamy hill, '.'. .'.... i ..... ! ... ...

.

Shevelipootoor, (pagoda.) .............
SungamacoH, (pagoda.) . ...I.

1

.. ... .. .

.

',

Vullunkota hill, ......... |. ...... . .£ . ... .

,

Yettiaporam, for EUripoor palace.) *

,

...

Kolanelloor hill, ......................
Tutacorin, (Flag Staff.) ..............
Vullanaud hill, ....-.-

Palamcottah, (Flag Staff,) .............
Tinnivelly, (pagoda.) .................
Coonatoor hill, -

(

. ......

.

W. End of the base, ..................
East end of the base,

Taulaootpotha,

Kunnimapotha,
,

Red hill station, .

,

Ttrchundoor, (pagoda.). ...'..'

Koodunkolum,
,

Munpo.tha, . .
,-

,

Kalcaud, (pagoda.)
Nagalancherri,

Punnae station, . .

Kootapooli, (Romish church.).

Latitudes.

11

11

11

10
10

10
OiO

10

10
10

10

10

rich

10
10

.9

9

9 27
12 6

52
56 43
59 47
58 31,

40, 2.

38 56
:

. 3S 2,6,

44,34,
26.22,

.13., Jl-

52,34..

21 38.

0. 31.

44 26.

55 15

52 37

28 52 .,

12 39,

12 21.
39 24.

30 36

10 isj
48 23
8 57

55 39

8 42 54

8 43 31

8:43 45
8,4i'52
8 47 6

8 46 21

8 49 1

8 30 28
8 22 39
8 29 50
8 10 34
8 16 2
8 3l°"i'

8 29 34
8 9 37
8 8 51

Longitudes from

Madras

Observatory.
Greenwich.

2 39 58 W.
2 30 12
2 48 54

.

2 34 22
,

2 37.4.7

2 19. 48- ,

2 40. 35. r
'2,20^,8.; .;

%.4%m
2:41. 2Q

2 17

2 1,8

2 34
2 7

10

14
16

45
27

2 37
2 43
2 ,37

2.15
2 16

g,.5
2 22
2 30
2 33
2 34

36
31
31

37
22

.7
34

.5.4 ..

!

AJU
52 -

57 .<

2
;S

2
2

f
2

Ac

.

2 40
2 42
2 35

2 37
2 39

33
; ,

23 -

29
13
13

12
45
16
14

;

40
3
56
51

48
.33

32
47
49
49
23 .

30
37
.7
41

39
8

I

77 38 42 E.

77 48" t8
7729 36

77 44 8

77 40 43
77 58 42
77 37 55

77 58 22
77 55 51

77 35 .17

'77*34. 32
77 §7 10
77 56 18
78 19.
77 59 36
77 43 58
78 10 38

7 3378
'78

78
57
7

77 33 .1

77 51 17
77 41 17
77 35 18
77 40 45
78 3 14
"78 2 16
78 12 50
77 56 27
77 47 34
77-44 39
"77 43 42
77 41 57
77 46 58
77 46 43
77 40 41
77 55 41
78 11 7
77 44
77 37 53
77 36 23
'77 42 49
'77 40 51

77 39 22

JVcft, All places marked with the Asterisk (*) are great statious.
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IT. • •ElevatLonsr.and IkpressipnSj

Contained Arcs s terrestrial refracti

the level of the Sea, of

together with the heights, above

stations.

Stations at. Stations observed.

Apparent
Elevations

and
I Depressions.

.a »
^ g
S3 -<<•

5 Elevation above the Sea.

Stations, Heights.

tfl-

S. E. end 6f the Base,

Parteemallij;V .......
S. E. end of the Basd,

3?armatfy hill, >7. .

!

'.

IS.

E. end of the Base,

•HallagamalS', ."??. .
j

.

gaf,teenMli|s. .V. . I

.

)Parteeiriallip!\ 55. . J

.

JKurroomalri|. ]y. . J

.

fKurroomalliy. .... ji

jp.issheemall'i, . . .j. .. j

.

Rissheemalli, . „Y. .. i

.

Nagamalli,' ?...'....

Rissheemalli^ .......
Suddragherry, . .j. . j

.

Suddragherry, .<v. , J

.

Suddragherry, i .j. . i

.

Perrioo?maHi, ..:. , ;

,

Nagamaili, 1 „'. «,-„'.. . J

.

Sekundermalli,. ,\ . j.

Sekundermalii,.' . . . ;

.

jpi-opaulswamy, '•.....

Sekundermalli,.'. . . J.

Kooieaplra, .. r. . . j

.

PerriooMnalli, . . . . j

.

Meenachiporam,'. . .

.

Meenachiporam,'. . .

.

Kolanelloor hill, .. j

.

Kolanelloor hill, .. ..

Vullanaud lull, . . . .

,

perrioormallij ......

Vuliunkdta,. . ,, . . . 4

Vullunkota,. ........

Coonatoor hill,

Parteemallij. *t

.0

o
a

Base. \0

Kg

to

Kautpolliam, .
'.

<,*
'. .

.

Pai-riiatty hill,. .

E. ! end of the Base,

Halfafgatiialli, .
(

S. W. erid of thj

Penhaul hill, .!

Kurroomalfij J

ParteemalHV. •

.

RissheemalE, . I

KurrooHoalH
? .1

Nagamalli, I .

.

RissheemalK, .

,

Suddragherry,

.

Rissheemalli, .

,

Permaul hilt, .

Perrloormalli,

.

Suddragherry,

.

Sektfndermalli,

NagamalH, . .

.

Gop'aulswamy,
Sekun'dermiili,

Kooieapara, .

'«

SekundermallL

.

*K>

i

4 42
19 49
8 7

4 34
11 49-

24 54.

"96:28.

392 .42-

48 20,

31 9

ii 18.

34 -2

<

-23 17-

32:24
'158 .44'

37 -54-
"

:

1 ,16'

32 .28-

el
D
!'";.

D
E»

a
B.

E%
D.

E.

451 rV P^rtee.malHj.

,

t°_ i4 ?4rip*
rli

!

at
!y.

hiI1

14 52

880.1

52- 2

i:

Hallagatanani, 1407.0

Permaul hiliy. U . . . [ 7367-4

Kurroomallij ....»,>
i

. -

22 S2jTr RissheeMallfj.. .
..'.

30 39 t*

Nagamalli, ....<„.

eenacniporattSj,

.

'.

„

:

Perrioormafii, JL9; ,?

Kolanelloor Mil
5 „ . „ „

Meeftaehipdrani 'hill,

Vullanaud Kill,. A t .

t

Kolanelloor hif!j> ; „ I

VulSwikota^ ,j l„.;
Perriooirinailt, i „v .

,

Coonatoor hill, .', , „V

Vuliunkota hili,''.. v
Vullunko'ta;,. ..... i . IWest end o£ the fijase.

West end of the Basc,jVullunfcotau. . . X ] .?

iVuIlunkota, East, end/ or the Base.

• East end of the Base, Vullunk'otifj . I .',
. „ \

I Vullanaud hill, . . . , . jTaulaoatpothaj ,

;

JTaulaootpotha, .

.

IVuIlunkota, ....

jlCunnimanotha, .

.

28 ;

2S-

2 23

IX-

IX

•E.

26 -3

Saddragherry j,. ..

.

•Ml-rUP&rmaul hill,

I, §f 4?[tt Wiboroialli, .. . ,

.

4e[| pek&haejmallf, .'.

.

(^opaulswamy, , ,

.

32 E.'-

Vulianand hillj

Kunnimapotha, . ,

Vullunkota, . . . .,

'32 57
3 g 47
' 4 54
-7 5
-22 35
'32; 16
•28 56

: 8 54
9 58
5 5

47 11

45 57
'41 -S

36 54
28 45
22 17

;

2 59
10 25

E.
I>.

D.
E,

E>.

D.
E-.

0.
E.

D.
E;

E.

D.
D.

20 47

-2-1 QjF

W 44 is

17 "0

J
13 59

2B;;\8

7. ,, k

y X 45

Iavm
I 17 '55

2

;;:ij7,59.8

4219.

Q

7359.3

1429.

1121.

747.8

Kdoteaplra^,,... 412.1

ecuacn.poram, .

.

Kolaneilopr hill,. .

Vullanaud hill,..,. ..

Vullunkqta,* , f

Co'd'aatborpoth?.,.
,

W,'ep4,of the base.

"E. end of the base,
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On the J\/lalayu JSfation, with a translation of its

Maritime Institutions.

By THOMAS RAFFLES, tm

HE opinion that the Malays possess no records whatever of their

laws and customs, and that they are solely governed by long established

customs and usages, handed down by memory or tradition, seems to

have been much strengthened by the observations contained in Mars-

den's account of Sumatra. This being the only standard book in the

English language, which contains a detailed account of any of the eastern

isles, appears by many to have been considered as applying, generally
s

to all the countries denominated Malayan, whereas the island of Sumatra,

though exhibiting an almost inexhaustible fund for research and enquiry,

can only be considered as one of the almost innumerable islands, and

by no means the greatest in population or in extent, which compose that

unparallelled Archipelago in which the Maldyu nation is established.
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The island of Sumatra, as well as the islands of Jawa, Tana Ugi or

Bugis land, (Celebes) Sulu, and the Moluccas, which with Borneo compose

what may be properly termed the Malayan groupe, are peopled by nations

radically distinct from the Malays, who speak languages entirely different,

and use various written characters, original and peculiar to each. These

nations are governed by their several laws and institutions ; and if we

except the state of Menangcdbaw on the island of Sumatra, it is on the

shores of these islands only, and in the Malay peninsula, that the Malays

are to be found. Whatever may have been the origin of the Maldyu

nation, the primary population of these various and extensive islands,

could never, according to any natural inference, have proceeded from the

Malays, though the reverse may probably have been the case, whatever

may have been borrowed from a more foreign source.

Notwithstanding, therefore, the idea of Mr. Marsden,* that the

various dialects of the Maldyu tongue have experienced such changes,

with respect to the purposes of intercourse, that they may be classed into

several languages differing considerably from each other ; I cannot but

consider the Maldyu nation, as one people, speaking one language, though

spread over so wide a space, and preserving their character and customs,

in all the maritime states lying between the Sulu seas, and the southern

ocean, and bounded longitudinally by Sumatra and the western side of

Papua or JVew Guinea.

The Maldyu language, may no doubt be traced to a still further extent.

and particularly among the South sea islands, but as that point more

naturally belongs to a dissertation on the origin of the nation and its

* Marsden, on the traces of the Hindu languages and literature. Page 223, Vol. 4,

Asiatkk Researches*
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language, it need not be attended to here, where the subjt

hided to, in order to fix those boundaries to which the Ma

tends, and for establishing such distinctions and general

may assist in its explanation, and more. ready comprehension.

The laws and customs of the Malays, may be considered, either

separately, or as they have reference to those of the more ancient and

original inhabitants of the eastern islands, with whom they are now so

intimately connected. What may be termed, cthfi proper *Iaws and

customs of the Malayu nation, as it. at present .exists, will first be ad-

verted to.

Independent of the laws of the Koran,.which are more or'less observed

in the various Malay states, according to the influence of their Arabian

and Muhammedan teachers, hut-seldom, further than they affect matters of

religion, marriage and inheritance ; the Malay states possess several codes

of laws denominated Undang Undang, or Institutions, of different antiquity

and authority, compiled by their respective sovereigns : and every state of

any extent possesses its own Undang Undang. Throughout the whole,

there appears a general accordance, and where they differ it is seldom be«

yond what situation, superior advantages, and authority have naturally dic-

tated. Many of the Undang Undang, contain the mere regulations for

the collection of the duties for trade, and the peculiar observations of the

port, while others ascend to the higher branches. of civil and criminal law.

From the comparative rude- and uncivilized character:of the Malay na-

tion, neither learned disquisition nor very ;close coincidence is to be look-

ed for ; but simple ideas simply expressed, may illustrate character better,

than scientific arrangement or refined .composition. And in this point of
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view, however local or particular the subject may be, the Institutions and

Regulations of so extensive a maritime nation must.be interesting.

Considering therefore that a translation of these codes, digested and

arranged according to one general plan, might be as useful in facilitating

and ensuring a more secure intercourse, among this extraordinary and

peculiar nation, as it might be interesting in illustrating the unjustly de-

graded character of so extensive a portion of the human race, hitherto so

little known either with respect to what they are or what they were
;

I have long been engaged, as far as the severe duties of my public situ-

ation would admit, in collecting Malay manuscripts of every description.

and in particular, copies of the Undang JJndang MalayU, which, with the

various collections of Addat, or immemorial customs, and what may be
A

usefully extracted from the Sejdreh Malayu, and Akal Malay u, or annals

and traditions of the Malays, comprize what may be termed the whole body

of the Malay laws, customs and usages, as far as they can be considered

as original, under the heads of government, property, slavery, inheritance

and commerce.

On the eastern side of Sumatra, the Malay states of Achi, Siac, and Pa-

lembang, may be considered as of the most importance. From these states

I have procured one copy of the Undang Undang Achi, with a short

account of the Undang Undang Side. Further copies of these, as well

as of the institutions of Pale?nba?ig, I have reason to believe are within

my reach.

The laws of Achi are peculiar, on account of the severity of the crimi-

nal law ; and although it may be presumed that they were borrowed

from the more ancient inhabitants of the island, they are interesting, in as

C 2
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far as they may have been generally adopted by the Malay

of Maldca, and may have given rise to that sanguinary <

which the Malays are usually supposed to be characterized

Those of Side have a peculiar interest, from the long established con-

nection between that state and the Menangcdbaws in the interior of Su-

matra. The Side river takes its rise in the Menangcdbaw country, and

has obviously been the principal outlet from the rich and populous coun-

tries in the interior, of which so little is known.

The Malay customs and usages on the west' coast of Sumatra, I appre-

hend to be so much blended with those of the more original inhabitants

of the island, that even if there was a state among them of sufficient im-

portance to have its.own institutions, it would scarcely deserve considera-

tion, in the general arrangement of what is purely Malayan , and they are

consequently little attended to.

Of the Malay Peninsula, the principal states entitled to notice on the

western side, are those of Kedeh, Maldca and Johdr; and on the eastern
s

those of Tringdno, Patdni and Pahang. From these I have obtained and

collected .several* copies of the Undang Undang Kedeh, the XJndang Un~

dang Maldca., mid the Undang Undang Johdr. The states on the eastern

side of the peninsula, with the exception of Patdni, which has been con-

siderably influenced by the Siamese, seem .generally to have admitted the

superiority of the Malay government, first established at Sirihapiira, and

.afterwards at Johdr.

On the island of Borneo, the several Malay states have regulations and

institutions peculiar to each, though not differing in any material degree

from those of the peninsula. Some of these I have already obtained-

m whole, and others in part.

IBM
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The Maldca code stated to have been compiled during the reign of Sul-

tan Mu hammed Shah, of which I have three copies, treats principally of

commercial and maritime usages, and in these branches may form the

text of a Digest of the Malay Laws; whilst the institutions of Joho'r, from

the mtimate connection which appears always to have existed between

Maldca and the southern part of the peninsula, may be useful as a sup-

plement on these points ; at the same time that it will branch out into civil

and criminal law generally, and the general principles of communication

between the different states.

The Kedeh code may in like manner form the text for such parts of

the Institutions as may be most applicable to the intercourse of Eu-

ropeans, and tend best to a general understanding of the character and

usages of the Malay countries in the immediate vicinity of the British

settlements, This state, until the establishment of the English at Pulau

Pe'nang, possessed a respectable commerce, and still retains its Malayan

government and institutions applicable to internal affairs ; though reduced

in external importance.

The institutions of the smaller states, as of Salingdr, Pirak and others s

may only require notice as far as they differ from the general code of the

superior states.

With respect to the internal regulations of government, police, pro-

perty, and what in all Malay codes occupies so large a share, slavery;

the Malay states on the peninsula have been selected, as well on account

of their connection with the English government at Penang and Maldca,

as for the still more important reason, in a philosophical point of view, of

the Malays, being according to the theory I have laid down, to be found
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here the least adulterated in their character, usages and

are bounded by the Siamese, to the north, whose en

establishments in the peninsula, as they have from time to time taken place,

may easily be defined. The Malays seem here to have occupied a coun-

try previously unappropriated ; for if we except an inconsiderable race of

Cajfries, who are occasionally found near the mountains, and a few tribes

of the Orang benua, there does not exist a vestige of a nation anterior ta-

the Malays, in the whole peninsula.

As the population of the Malay Peninsula has excited much interest,

my attention has been particularly directed to the various tribes stated to-

be scattered over the country.

Those on the hills are usually termed Samang, and are woolly headed;

those on the plain, Orang benua, or people belonging to the country ; the

Word benua being applied by the Malays to any extensive country, as

benua China, benua Keling: but it appears to be only a sort of Malay plural

to the Arabic word ben or beni, signifying a tribe. The early adventurers

from Arabia frequently make mention in their writings of the different

tribes they met with to the eastward, and from them most probably the

Malays have adopted the term Orang benua..

I had an opportunity of seeing two of these people from a tribe in the

neighbourhood of Maldca; it consisted of about sixty people, and the tribe

was called Jdkdng. These people, from their occasional intercourse- with

the villages dependent on Maldca, speak the Maldyu language sufficiently

to be generally understood. They relate that there are two other tribes,

the Orang benua and the Orang XJddi. The former appear the most in-

teresting as composing the majority ; the latter is only another name for

the Samang, or Cajfries,
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, From the vicinity of the Joko'ng tribe to Maldca, and intercourse with

its" inhabitants, they may have adopted many Malay words not originally

in their language ; but the following short specimen may perhaps tend to

illustrate their connection with the other tribes of the peninsula, and to

evince how far they possess a peculiar language. They are not circum-

cised, and they appear to have received some instruction regarding ffiabi

Isa, or as they pronounce it Isher. They, however, have no books, nor

any word for God, whom they designate by the Portuguese De'os. The

men are well formed, rather short, resembling the Malay in countenance,

but having a sharper and smaller nose. They marry but one wife, whether

rich or poor, and appear to observe no particular ceremony at their

nuptials. The consent of the girl and that of the parents being obtained,

the couple are considered as man and wife.

The Jo'kdng language in general coincides with Malay, as in the fol-

lowing instances

:

Earth, Tana. Belly, Purut.

Fire, Apt. Sun, Mata hdrL

Fish, lean. Mouth, Mulut.

Bird, Burling* ,
Eye-brow, Kening.

Eye, Mata. Old, Tuha.

Nose, Idung. Good, Bcu'Jc.

Teeth, . Gigi.

The numerals are also the same as in Malay -'

In the following instances it differs from the Malay

:

Moon, Hantujahat. The bad Arrow, Tamian.

Stars, Cheo'ng. £spirit. House, Chcro'ngue.

Water, Yeho. Hair, Bulu Utah. Feathers of

Tiger, Kahoing. Head, Utah. [the head.

P s
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Dog* Koyo'pe*

Bear, Sehd.

Elephant, Brinkih

Rhinoceros, Risaki.

Arm, Wiingun,

Foot, Tomin.

Child, JMerbodo.

Infant, Opayeto

Wild hog, Chonkokh.

Devil, Choleng.

Evil spirit^

which blasts

the produce

of the earth, J

God, Dcos. Evidently Portu-

guese.

>Hantu bilir.

As the relation that may have existed between the state of Menang-

cdbaw, on the island of Sumatra, and that so called, on the Malay Penin-

sula, is not generally known, the following translation of a Maldyu MS.

to which I give some credit, may tend to elucidate it. The fact

related is without date or authority, but it is in a great degree confirmed

by the general history of Johor, and the present state of the country in

the neighbourhoods as well as by the existence at this day, of another

Malay state of considerable extent, situated in the interior of the penin-

sula, and deriving its authority from Menangcdbaw in Sumatra. The state

alluded to is that of Rembaw, inland of Maldca, the Raja of which as well

as his officers, receive their authority and appointments from Sumatra.

The communication is carried on in the Malay Peninsula through the

river Lingi, in the neighbourhood of Maldca, and that of Side; on the Su-

matra side. The Malays of Rembazv, with whom I have had frequent

communication, adopt the broad dialect of the Malays of Sumatra, chang-

ing the a at the end of a word into o; this peculiarity may be still obser-

ved among many of the inhabitants of the southern part of the peninsula.

" Many years ago the Raja of 'Johor had an only daughter, the fame

"' 'of whose beauty reached the ears of the illustrious son of the Raja of
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* Menangcabaw, whose residence is at Pegaruyung in Pulau Pe'rechek*

" and whose power is mighty. The young prince enamoured with the

" enchanting descriptions of this beauty, entreated his father's permission

" to make a voyage to Johor for his recreation, and the Raja his father

" was pleased to comply with his request.

" The young prince accordingly embarked from the shores of Pulau

" Perechek, attended by a> numerous retinue, suited to his high rank and

" splendid fortune.

" Oh the arrival of the P'rdhus or vessels in the straits-^ of Johor, the

•* prince was desirous of immediately proceeding up the river, but the

"' Raja of Johor alarmed at the unexpected appearance of so large a fleet

" with a royal standard; refused: him admittance. The prince determined

** on proceeding, entered the river, and being opposed by the Johor

" Prdfius, a severe battle ensued, in which the men of Johor were de-

" feated and obliged to retreat in confusions

" On the result of the action being made known to the Raja of Johor;

*' he assembled his nobles and officers of state and advised with them as

" to the conduct that should be pursued. Fearful that the men of Johor,

" worsted in the first engagement, might not have power or courage to

" stand in a second, it was the unanimous opinion, that the prince should

" be invited to proceed up the river on friendly terms ; and the prince' was

" accordingly invited,

" The prince lost no time in proceeding with his suite up the river,

* The island of Sumatra,

+ These straits are called Satat Tebrait, " the staits of Tehran." The continent and

country of Jo A or,; being on one side, and Pulau Mirambling on the other.
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*' and when he landed from the royal Prdhu, he was received as a Rdja

u high in rank. The Rdja of Johdr, then enquired of him the business

" that had brought him to Johdr, and what were his wishes : to which the

" prince replied that he was enamoured of his daughter, and came to

" solicit her in marriage. The Raja having consulted -with his nobles

" and officers of state, agreed to the marriage, and a place was allotted for

" the residence of the prince and, his followers, 5« a short time the

st prince was married to the daughter of the Rdja, and they lived to-

,! gether in the district that had been allotted to them, and their hap-

" piness increased every day ; but how long did this last?

s< The prince soon became delighted with his princess, and so pleased

'" .with the attentions of the Rdja of .Johdr, and the enclosed village or

" district allotted to-bim, which now bore the name of Camping Menang-

u cdbazv, that -he thought not of returning to the territories of his royal

s
' father, but remained in Johdr with his followers, many of whom mar-

" ried with ti^women of Johdr, so that their numbers increased daily,

" The Rdja of Johdr having afterwards conferred on the prince the

C£ title of Tang depertiihan kichil, and in consequence given him consider-

ec able power and authority in Johdr, the prince exerted it with great

"severity. The increasing consequence of the prince, added to his

Ci severity, alarmed Rajah Mu'da of Johdr, who assembled all his friends

" and adherents, who were very numerous, and consulted with them as to

" the measures that should be taken. Hurt and enraged that the power of

" government was almost entirely taken out of the hands of the men of

cc Johdr, and that a stranger should assume nearly the whole authority,

" they respectfully submitted, the circumstances to the serious considera-

" iion of the Rdja, requesting that the whole of the Menangcdbaws
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• rni^ht be removed from Jqhor, otherwise they, would be soon enslaved

t£ by them.

f The Raja listened rot to their request, and Raja Mu'da became.

" more enraged. He again assembled his friends and adherents, and

" the number of those who were dissatisfied with the Menangcdbaws

" beino- allowed to remain in Johdr became very great. They unani-

'

*

f mously agreed, to the amount of above eight hundred, to proceed with

" lono* Creeses into the enclosure of the Menangcdbaws and put them to

" death. This resolution being fixed at mid-day, they were desirous of

*' securing" from danger the daughter of the Raja: and accordingly,

" previous to the attack, a few men entered the enclosure at sun-set,

c< unobserved, and brought the pri icess in safety to Raja Mu'da,

" The prince, entering the apartment in which he expected to find the

" princess, searched in vain for her. Aware of the enmity of Raja

ff Mu'da, he instantly assembled ail the Menangcahaw men. The Gong

" was sounded and all were in arms.

" Accompanied by all the Menangcdbaw men who were in the en-

" closure at the time, the prince sallied forth in search of his princess.

" No sooner were they without the enclosure, than Raja Mu'da, hearing

< e their approach, advanced against them: a severe battle ensued, which

fi lasted from before mid-night, until day-light next morning, and in which

s
' four hundred of the men of Johdr were slain. In the morning the

" prince retired within the enclosure of the village, and was closely fol-

" lowed by the remaining force of Raja Mu'da. These, however, were

" soon slain to a man hy the Menangcdbazvs, and Raja Mu'da alone

" escaped with his life, having taken the precaution of retiring to his

" house unobserved, before day-light.

E 2
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" The prince, exasperated at the treacherous conduct of the men of

" Johdr, and offended that the Raja should permit Raja Mu'da thus

" ©penly to attack- him, proceeded the next morning with all his men, in

" order to give battle to the Raja himself, to revenge the ill treatment

" he had received, and if possible, to recover the princess his wife. A se-

" vere engagement took place, which lasted all day, and in the darkness

" of the night the men of Johdr fled in every direction. The Raja

" escaped to Tringdno, and Raja Mu'da, with his family, took shelter in

" a neighbouring wood.

" Intimation of the place of Raja Mu'da's retreat being conveyed

" to the prince, he immediately proceeded thither, and completely sur-

u rounded him. Raja Mu'da, finding himself in this extremity, and no

" hope of escape left, put his family to death, one by one, in order that

" they might not fall into the hands of the enemy. After which he went

61 forth from the interior of the wood, and endeavored to rush through the

" Menangcdbaws who surrounded it, but in vain: being repulsed in every

u direction, he threw down his arms, and solicited them to spare his life

Ci This they would not listen to, and he was in a moment slain..,

" The prince having thus revenged himself on Raja Mu'da, proceed-

" ed towards Tringdno, hearing that the Raja of Johdr had fled thither,

" On the prince's arrival at Tringdno, he demanded of the Raja, that

5
' the Raja of Johdr should be given up to him, and the Raja of Tringdno

'• complied with his request. On the Raja of Johdr being delivered up,

" he was immediately put to "death by the enraged Menangcdbaws.

" The prince then recovered his wife from the Raja of Tringdno
,

" with whom she had been left by her father ; and having remained a

<< few days at Tringdno, he returned with his followers to Johdr. At
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" Johdr, he remained till such time as the PrgJius could be repaired and

u victualled for the voyage, and then embarked, with all the Menang-

" cdbaws, for the kingdom of his father.

" Several, however, of the Menangcdbaws remained in the country of

" Johdr, in consequence of their being united in marriage to the Johdr

" women. The country of Johdr, which was previously well cultivated,

" was soon overgrown with wood; but the enclosed village in which the

" men of Menangcdbaw resided, still bears the name of Campung Menang-

*' cdbaw, and many people are still to be found scattered over the coun-

" try, who call themselves Menangcdbaws, as it was for many years that

" the prince resided in this country, and his followers and those con-

" nected with him, had become very numerous/'

The ancient connection that subsisted between Maldca and Johdr is

particularly noticed in Maldyu history, according to which the first Rdja

of Maldca, Sultan Iska'nder Shah, (afterwards, on his embracing the

Muhammedan faith called Muhammed Shah,) is supposed to have been

a Rdja of Sin'hapura, the ancient Malay state, near the site of Johdr,

who had taken refuge there, on his kingdom being invaded and destroy-

ed by an armament from the island of Java. The subsequent flight of

the Maldca Rdja to the southern port of the peninsula, on the establish-

ment of the Portuguese, is related in several Malay MSS. in my posses-

sion, from one of which the following narrative is a translation. If

Maldca be considered as the principal state on the peninsula, the fate of its

native government cannot be uninteresting, though the record must be of

modern date. Sultan Muhammed Shah, the present Rdja of Linga and

Rio, whither the seat of government has long been transferred from

Johdr, still traces his descent from the ancient Rajas of Maldca,
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Translation of a Maldyu manuscripts entitled,
cc A history of former times,

" containing an account of the first arrival of the

" Portuguese at Maldca."

" It is related that ten Portuguese vessels from Manila arrived at

" Maldca, for the purpose of trade, during the reign of Sultan Ahmed

" Shah; at a time when that country possessed an extensive commerce,

" and every thing in abundance, when the affairs of government were

" well administered, and the officers properly appointed.

.
" At the time that these ships arrived, the fort was composed of

V JVibimgs. Alas ! with how man)'" other captains did the commander of

M the Portuguese enter the fort, and with what presents of gold, of

" dollars, of cloths, of Manila chains, did they present themselves before

" the Raja, and how pleased to excess was Sultan Ah'med Shah with

" the Portuguese! Whatever the commander required, Sultan Ah'med

" Shah was ready to grant; but how many Bendaharas and Tamungungs

u with due obedience urged the Raja to be on his guard against the

" Portuguese ; for said they, " even the most experienced among us does

" not recollect a misfortune so great as the arrival of the Portuguese."

i( To this the Raja would reply, ' Alas! my revered Bendahara, and

" you respected Tamungungs, you know nothing when you state that

" these white men will do what is wrong in our country.'

ss The Bendahara and the Tamungungs still remained of the same

" opinion respecting the Portuguese, and were not well inclined towards

" them ; but finding that their representations were not attended to, nor

ec well received by the Raja, they ceased to make them. To how many

cc of the rich and great men did the commander of the Portuguese pre-

il sent Manila chains, and how pleased was every one with the Portu-

" guese I The Bendahara and the Tamungungs were alone dissatisfied.
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" ;For forty days, the Portuguese ships traded at Maldca; but still the

f Portuguese commanders remained on shore, presenting dollars by the

*'
s chest; and gold; and how many beautiful cloths did they present to the

Cf illustrious Sultan Ahmed Shah, so that the Sultan was most happy

!

" After this Sultan Ah'med Shah said to the commanders of the

-« Portuguese^ ' What more do you require from us, that you tender us

" such rich presents?' To this the commander replied, e We only request

«• one thing of our friend, should he be still well inclined towards the

" white men/ Whereupon Sultan Ah'med Shah said, « State what it is

" that I may hear it, and if it is in my power I will comply widi the re-

"' quest of my friend.' The Portuguese answered, « we wish to request a

" small piece of ground, to the extent of what the skin of a beast may

* ( cover.' Then said the Raja, « let not my friends be unhappy, let

" them take whatever spot of ground they like best, to the extent of what

ce they request/

M The captains were highly rejoiced at this, and the Portuguese im-*

ei mediately landed bringing with them spades, bricks, and mortar: the

«' commander then took the skin of the beast, and having rent it into

" cords, measured out therewith four sides, within which the Portuguese

*' built a store house of very considerable dimensions, leaving large

Ai apertures in the walls for guns ; and when the people of Maldca en-

" quired the reason of the apertures being left, the Portuguese returned

u for answer, * These are the apertures that the white men require for

" windows.' The people of Maldca were satisfied and content.

" Alas ! how often did the Bendahara and the Tamungungs approach

" the Raja with a request that the white men might not be permitted to

i\ build a large house: but the Raja would say, ( My eyes are upon them,

F 2
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M and they are few in number, if they da any wrong, whatever it maty -be,

•i(
I shall see it, and will give orders for their being massacred (literally;

"
I will order men to amok, ok as it is vulgarly termed/ run a muck.

" among them.) ,
Notwithstanding this the Bendahara and the Tamung*

et ungs remained dissatisfied in their hearts, for they were wise men.

sl After this, the Portuguese, during the night, conveyed cannon into

" their store house, and they landed small arms, packed in chests*,

"' saying the contents were cloths ; and in this manner did the Portuguese

s< deceive and, cheat the people of Maldca !

"What the Portuguese next did, the people of Maldca were ignorant

" ofy but it was long before the stone house was compleated : and when

"all their arms were in order, then it was at mid-night, at a time

" that the people of Maldca were asleep, that the Portuguese bregan to

» fire off their guns from the fort of Maldca /*

" They soon destroyed all the houses of the people of Maldca, and

" their Nibung fort ; and it was during this night, when the Portuguese

{t
first attacked the people of Maldca, that Raja Ahmed Shah, with his

" people, fled in all directions, for no one could remain to oppose the

" Portuguese.

Sf Thus did the Portuguese take possession of Maldca, whilst Sultan

" Ahmed Shah fled to Mdar, and from thence, in a short time, to Johdr,

" and afterwards to Bentan, to establish another country. Such is- the

" account of the Portuguese seizing, the kingdom of Maldca, from the

" hands of Sultan Ah'med Shah.

It is related, that the Portuguese remained in quiet possession of the

" country of Maldca for three years, after which they sent letters to their

__
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p great country, which is called Goa, giving -air account that: the kingdom

" of Maldca was conquered. As soon as this intelligence arrived, the

«* /teja of the Portuguese was exceedingly happy ; and in about two

" months after he answered the letters, and ordered the Portuguese- to

" build a fort at Maldca -of iron stone, and the form- of the fort to

" be like that at Goa, Such was the occasion of the fort of - Maldca

" resembling that of Goa.

."As soon as the letters arrived at Maldca from the Raja of Goa, the

"' Portuguese who were in Maldca, ordered such of the people as had re~

" mained there, to bring iron stones for the fort from Oiidla Lingi, Pulau

" Upi, Batu Bras, Pulau Jdwu, (a small island near Maldca,) from Teloh

S( Mas, fromPisauPringr, from Pu law Burung, and from the country

" in the interior of Maldca; and the price which the Portuguese paid' for

"them was at the rate of thirty dollars; for one hundred stones, if large,

" and twenty dollars, for one hundred stones, if small. For eggs which

"they used in their mortar, the Portuguese paid at -the rate of sl Wang

" Baru* (new coin) for each. For Wme (Capor) they paid fifteen dollars

" for a Coyen, and the labourers employed in digging away the hill,, were

" paid at the rate of half a dollar each, for one day's work.

" During thirty-six years three months and fourteen days, the Por-

A tuguese were employed in the construction of the fort,., and then it was

" completed.

" From this time the Portuguese remained in quiet possession of Ma-

." Idea for about nine years and one month, when the country once more

" began to flourish, and the trade became extensive on account of the

* Twenty-seven Wang baruzxQ equalto a ddllat, the Madras fanams.
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!« quantities of merchandize brought there from all quarters. Such is the

u account of the country of Maldca under the Portuguese.

" It is related that after this period a Dutch Vessel arrived at Maldca

** for the purpose of trade ; the vessel's name was Afterlenden, and that

" of the captain Ibir. The captain perceived that Maldca was a very

i( fine place, and had a good fort; therefore, after the Dutch vessel had

" traded for fifteen days', he set sail for Europe, and arriving after a con-

ie siderable time at the great country, he gave intelligence to the great

" Raja of what he had seen, of the beauty of Maldca, the extent of its

ee commerce, and the excellence of its fort, On this the Raja of Europe

(S said, ' If such is the account of Maldca, it is proper that I should order

*' it to be attacked/ Twenty-five vessels were thereupon ordered by the

" Raja of Europe, for the purpose of attacking Maldca ; and troops being

" embarked on each, they first set sail for the kingdom of Bantam, in the

" country of Java t where the Dutch were on terms of friendship.

44 At Bantam they found two Dutch ships and a ketch, and after

" having taken on board buffaloes, and provisions for the use of the per-

" sons on board, the vessels then sailed for Maldca.

" As soon as the fleet arrived at Maldca, the Dutch sent a letter to the

" Portuguese, telling them to hold themselves in readiness, as it was the

" intention of the Dutch to commence the attack on the morrow at mid=>

c( day. To this the Portuguese replied ,
& Come when you please, we are

" ready.
8

" On the next day the Dutch commenced the attack and the war con~

cc tinued for about two months, but the country of Maldca was not car-*

a ried and the Dutch returned to Bentan, where they remained ciuiet for
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C£ some time in the intention of returning to Europe ; all the great men

:" on board the vessels feeling ashamed of v»'hat had happened.

" The great men in each of the vessels, having afterwards held con-

11 sulfations respecting another attack on Maldca, they proceeded against

" it a second time, but it did not surrender. The Dutch now sent a let-

" ter to Johdr, in terms of friendship, to the Sultan, requesting his assis-

" ranee, in the attack of Maldca. With this the Raja of Johdr was pleased,

" and an agreement was entered into between the Raja of Johdr and the

" Dutch, which was sworn to; so that the Dutch and Malays, became

*' as one, as far as concerned the taking of Maldca. An agreement was

" made, that the Dutch should attack from the sea and the people of Johdr

" from the land. If the country surrendered, the Dutch were to return

" the country and the cannon ; and every thing else that might be found

" within Maldca, was to be equally divided between the Dutch and the

" people of Johdr.

" When these terms were agreed upon, the men of Johdr and the Dutch

" sailed for Maldca, and after attacking it for about fifteen days ; from

" the sea, many were slain, as well Portuguese as Malays and Dutch. The

" Malays then held a consultation, and began to think that if they fought

41 against the white men, according to this fashion, Maldca would not

" fall for ten years. It was therefore agreed upon by all the Malays,

" that fifty men should enter the fort of Maldca, and run a muck, or

" Meng-amok. \

" The Malays then selected a lucky day, and on the twenty-first day

" of the month at five o'clock in the morning, the fifty Malays entered

." the fort and commenced amok, and every Portuguese was either put to

G 2
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ss death, or forced to fly into the interior of the country, without order

« or regularity.

" On this, the Malays exerted themselves in plundering Maldca, and

" the whole was divided between the men of Johdr and the Dutch, ac-

6( cording to their agreement.

" The men of Johdr then returned to the country of Johdr, and the

" Dutch remained in possession of Maldca, and from that time to the

Si present the Dutch and the men of Johdr, have been oil the strictest

" terms of friendship.

" This is the account of former times, that was to be related."

To return to the subject of the Undang Undang Maldyu, it will appear

from what I have previously stated, that the collection of Malay laws, as

far as regards the Maldyu nation separately, is nearly completed; but it

appears adviseable to adopt a more extensive plan, embracing the origi-

nal institutions of the various nations among the eastern islands.

Of these, the institutions of Java, and of the Bugis and Macasar states,

on the island of Celebes, are first in importance.

On the island of Java, there are several codes of Undang Undang,

which are celebrated to the eastward ; but as the whole island of Java

was once under the dominion of the ancient emperor, or Susuhdnang Giri,

a power that is still acknowledged to a certain extent, these may no

doubt be traced to one source and authority. The difficulty that has

hitherto existed in communicating with Java, in consequence of the Dutch

establishments, has prevented the acquisition of the most important of

these institutions. The Javanese laws are ' arranged in native codes of
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considerable antiquity, and were collected many years back by the Dutch

government, for the guidance of their different officers. Of this collec-

tion I possess a copy, which will, at any rate, assist in the compilation of

a more genuine code, from native authority, whenever circumstances

inay admit of a communication being opened with the Javanese Rajas and

chiefs.

From the Bugis and Macasar nations of Tana Giia, and Tana Ugi, on

Celebes, I have received detached parts of the Undang Undang; but the

copies that have yet reached me are so incomplete and. inaccurate,, and

bear such evident traces of being but imperfect transcripts, from,, a

better digested and more regular code, that they rather excite than satisfy

enquiry. I have for some time adopted measures with the view of

obtaining, if not the originals, at least more perfect transcripts ; in which

I have every reason to expect, I shall be successful. The two principal

codes on this island, are those of Macasar and Boni. The laws as well

as the history of the Bugis states, are of considerable antiquity, perhaps

far exceeding those on the island of Java. These are preserved in

books, the greater part of which are still extant, but only to be found in

their purity and correctness towards the inland.

With respect to the Sulu islands, I have a short account of their laws

and usages, though no regular code: several interesting particulars con-

nected therewith, have been collected by Mr. Alex. Dalrymple, and

printed in the Oriental Repertory.

Of the Moluccas, I have not yet been able to obtain further informa-

tion, than what has tended to confirm in every respect the detailed and

full account given by Valentyn ; but as these islands have lately fallen

into the hands of the English, whatever may be desiderated from that
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quarter may easily be obtained. Though the interior of these islands

still possess an original population, their government has long been

Malayan.

As nothing beyond an imperfect description of a few original tribes,

lias yet been obtained, respecting the inland population of Borneo, it may

be inferred, that as there appears to have been no original nation, of au-

thority or extent adequate to reach the shores, or to be known by any of

the states that have been established on the coast, their institutions, if

they possess any, cannot be of importance, as they have not had any

effect on the general population of the eastern Archipelago.

On Sumatra, Mr. Marsden has so well and diligently trodden the

ground, that we cannot perhaps, contrary to his assertion, expect to find

written laws and institutions^ among any of the original nations. The

compilation that has been made there by the English residents, will form

a valuable standard for comparison with the laws and customs of the

more eastern islands, but at the same time, a more extensive research

into the interior, if unsuccessful in its principal object, cannot fail to be

interesting in as far as it may lead to a more intimate acquaintance with,

the Battas and Menangcdbaws, the former of which may be considered

as the original population of the island ; while the establishment of the

Menangcdbaws may be compared to that of the Moguls, on the continent

of India. In the Ketik& lima or five times, of the Battas, adopted by the

Malays, (of which I have a copy) the divisions of lucky and unlucky

times, for undertaking any affair, are expressed by the terms Mesewdra,

Bisnii, Brekma, Sri, Cdla, corresponding to the Hindu deities more cor-

rectly pronounced Maheswara, Vishnu, Brahma, SmandCALA: ths

table for calculating these superstitious observances is extremely simple..
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To the collection that.has already been made of the various laws and

usages of the Malays, Sumatrans, Javanese, Bugis, Macasars and Sulus%

may be added the compendium of the Muhammedan law of inheritance,

printed by the Dutch at Batavia 3 in 1760, in ,102 articles^, Dutch and

Maldyu, of which I possess a copy

.

As the collection of the Undang Undang Maldyu is so various and

extended, the compilation must necessarily be deferred, until the best

authorities procurable can be referred to, and if possible the leading

native courts visited. In the mean time I request to present to the

Asiatick society, a sketch of the maritime code of the Malays, as trans-

lated from the duplicate copies which I have brought with me to Bengal*

and which, when collated with the more original and authentic copies,

and elucidated by notes, corresponding with the general plan of theun^

dertaking, I propose shall form one pf six books of the Malay laws.

In tracing back the Malay laws, to those of the more ancient nations

on the island of Sumatra, Java and the Celebes, and thence, perhaps, on

one side, to the continent of India, and on the other, to the larger islands

in the South seas, a wide field will be opened for research, as well into

their origin, as into that of those extraordinary languages, which in pro-

portion as they are correctly spoken or written, seem to contain a larger

intermixture of Sanscrit,

The comparatively modern origin of the Malays is a fact, so generally

admitted and universally confirmed by all their writings and translations,

that it is difficult to account for the extraordinary Opinion laid down by

the author of the " Sketch of an intended essay, on the Malay language,"

that the Arabians and Persians have borrowed their present alphabet!-

H 2
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cal character from the Malays ;* an opinion that could only hope to

attract attention, from the confident manner in which it is asserted. The

proofs that seem to have occurred to the same author, on the " evident

48 antiquity" of the language, and its being from " the primaeval stock of

" Javan, one of the sons of Japheth, the third son of Noah," and from

the roots of which, Persian, Sanscrit, and Arabic derivatives and corn-

pounds have been formed, might as well be adduced in supporting a-

similar comparison between the English and' Latin, whence we should

be rather surprized to find the former, from the number of ancient word's

It has adopted, asserted to be the parent of the Roman tongue.

It is easy and natural to acco unt for the Malays having with their ra-

ligion adopted the written character of the Arabs, and I have no. hesita-

tion in asserting that neither Malay writings nor inscriptions, in their

present characters, can be traced back to an sera of greater antiquity

than the invention of the modern Arabic alphabet, or beyond the pe-

riod at which the great intercourse between the Arabians and' eastern na-

tions took place. Admitting, however, that more early writings did exist,

there is no reason why they may not have been preserved on Sumatra, m

the more ancient and original characters of the Battas, the Rejdngs or

the Lampungs: on Java-, and the Celebes, in the characters of the Javanese

and Bugis nations, and even on the Malay peninsula, in some modifica-

tion of the Siamese character.

For the compound parts of the Maldyu language, as it at present

* " A Rough Sketch of part of an intended essay towards ascertaining, deducing, elucidat-

(t mg and correctly establishing the rudiments of the Juhjcee or Jahwee language, vulgar-

" ly called the Malay language by, J. S." and published at Prince of Wales Island, 1807

See pages l
>

$.
)
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exists, and the sources from which we must trace the origin of the nation

and of its- language, I shall only at present refer to the enlightened Es-

say on the Indo Chinese nations, in a preceding volume of the Asiatick

Researches; the enlarged views and determined positions in which, will-,

I am convinced, be the more confirmed and verified,-, in the proportion i

that they may be investigated.*

The most obvious and natural theory on the origin of the Malays, is

that they did not exist as a separate and distinct nation, until the arrival

of the Arabians in the eastern seas. At the present day they seem to

differ from the more original nations, from which they sprung in about

the same degree, as the Chuliaks of Kiting differ/ from the Tamul and

Teiinga nations,- on' the' Coromandel coast, or the Map it'las' of Malabar

differ from the Nairs, both which people appear, in like manner with the

Malays, to have been gradually formed as nations, and separated from >

their original stock by the admixture of Arabian blood, and the introduc-

tion of the Arabic language and Moslem religion/

-

The word Jahwi so much insisted on by the author of the " Rough

Sketch," is the Malay term for any thing mixed or crossed ; as when the

language of one country is written in the character of another, it is term-

ed E'hdsa Jahwi'or mixed language : or when a child is born of a Kiting

father and Malay mother, it is called Anak Jahwi, a child of mixed race.

Thus the Maldyn language, being written in the Arabic character is term-

ed B'hasa Jahwi ; the Malays, as a nation, distinct from the fixed popu-

lation of the eastern islands, not possessing any written character, but

what they borrow from the Arabs.

* Leydew on the languages and literature of the Jndo Chinese nations. Asiatick
Mescaidies, Vol.. X„
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With respect to the Maritime Institutions which I have now the honor

to lay before the Asiatick society, they have been selected on account of

their singularity and characteristic peculiarities. The power of life and

death vested in the JVakhodak may be considered as purely Malay, or at

any rate to have had its origin in the Eastern Islands: the Arabs, from

whom alone they could have borrowed a foreign sea-code, not possessing,

as far,as I have been able to ascertain, any treatise -whatever on maritime

law, or in any instance admitting the authority ,-of the Waihodak or

captain of a vessel to inflict capital punishments. lln this point of view,

the paper, even in its present state, may not foe...uninteresting ; and it may

tend, in some degree to account for some of the numerous peculiarities of

a nation generally believed to act on most occasions^ solely from in-

dividual will, and ferocious passios,



ON THE MALAYU NATION,
. 129

Maritime Institutions of the JWalays.

T

CHAP. I. Authority of the code™Description of persons on board a Prdhu-—*

Of the officers and crew—Their authority—Duties and the nature of

their engagements-—Of the Kiwis or traders.

CHAP. ' II. Of the divisions of a Prdhu—Regulations for the safety of the

Prdhu while at sea—-Of fire—Of throwing cargo overboard—Of

Prdhus running foul of each other—Of putting into ports and the

mode of trading—Of detentions—Of persons quitting.a Prd hu.

CHAP. III. Of persons who may be in distress or who have been wrecked at'

sea-—Of Troves—Of carrying off slaves from another country.

CHAP. IV. Of crimes and punishments on board & Prdhu-—Of disrespectful

and contumacious conduct towards the Jfakhodajir—Of adultery and

criminal connection, with women on board a Prdhu—Of quarrels and

dissentions—Of theft,
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The Manlime Institutions of the J[falays9 translated

from the Malaya language.

IN the following sketch, which defines the laws and usages of the Ma-

lays at sea, the Maldca code has been selected for the text, as well on ac-

count of the admitted superiority of that once flourishing kingdom, among

the Malay states in general, as from the circumstance of this code having,

with but slight modifications, been adopted by several of the ancient and

powerful states on the island of Celebes^ and still continuing in force

among many of the Bugis and Macasar traders from that island. The

Bugis and Macasar states^ which are nations radically distinct from the

Malays, possess a Maritime Code of still greater antiquity, but in latter

times they appear to have in many instances adopted the sea laws of

Maided, nearly in the same manner as the Ramans adopted the celebrated

Rhodian code..

The Maldca code .appears to have been compiled during the reign of

Su;ltan Mohammed Shah, the first sovereign of Maldca, recorded in the

Maldyu annals to have embraced the Muhammedan faith. This circum-

stance is understood to have taken place about the year of the Christian sera,

1276. The origin of the Malay code may therefore be considered as

nearly coeval math the first establishment of Islamism among the Malays*

The authority of the code is thus stated in the preamble

:

" These are the laws to be enforced in ships, Junks, and Prdhus.

" First of all, Pati Harun and Pati 'Eli as, assembled JVakhodah

Jenal, and JVakhodah Dewa and JVakhodah Is-HAK, for the purpose of
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consulting and advising relative to the usages at sea, and of compiling in

conformity thereto a code of Undang Undang or Institutions.

" After they had consulted together and collected the laws, they

presented them to Datu Bendahara Sri Maharaja, in the kingdom of

Maldca, who laid them at the feet of the illustrious Muhammed Shah,

Whereupon that prince said, s
I grant the request of the Bendahara,

and establish these laws and institutions for your government and that of

your posterity. When you administer these laws at sea, they shall not

be afterwards interfered with on shore. Henceforth let the laws of the

sea, be carried into effect at sea, in like manner as those of the land, are

carried into effect on land, and let them not interfere with each other, for

you (addressing himself to the Nakhodahs,) areas Rajas at sea, and

I confer authority on you accordingly.

" The several JVakhodahs who had framed the code were then ho°

noured with titles; Nakhodah Jenal, received the title of Saner Tahi deo

Raja* JVakhodah Dewa, that of Sang XJtama de Raja, and Nakhodah

Is-hak, that of Sang Setia de Rdja.-f*

"In such manner were the laws established and made known, during

the times when the kingdom of Maldca was tranquil and prosperous.,

during the reign of Sultan Muhammed S«ah, and when Sri Nara de

Ra'ja, was Bendahara and governed that country.

" Therefore, as the laws of the sea are established, as well as the Jaws of

the land, let them be observed, in order that whatever is undertaken may

be properly regulated. Let these laws be followed towards all countries ;

in as much as the laws of the sea, which relate to the sea only, and the

& + According to other copies, these titles are Sang Boya de Raja and Seiia Dupati.
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laws of the land, which relate to the land only, are defined : because those

of the sea cannot interfere with those established on shore.

" According to these institutions, let the law be administered at sea,

that no disputes and quarrels may take place. Let them be known and

descend to posterity, that men may not act according to their own will and

inclination, but that order and regularity may prevail on board vessels, as

well during prosperity as adversity. Let not what is established be done

away, nor these laws be resisted or disobeyed !

* s If these laws are attended to, no one can question the authority of the

JVakhodak, for as the Raja is on shore, so is the JVakhodah at sea. This

authority has been conferred by the Sultans of the land, upon all Nakho~

dahs, in order that they may administer the laws on board their respective

vessels. Whoever does not admit this authority offends against the law."

It may be^necessary to premise, that although the number and descrip-

tion of persons must materially depend on the size of the vessel and the

nature and extent of the voyage, yet the following classes and denomina-

tions will be found to occur in almostV every Prdhu, a term under which

the Malays include every description of vessel.

The NakJwdah, or captain, who employs a Jeru-tulis, or writer, who

corresponds in some degree to a purser.

The Kiwi or Kiwi Kiwi, the principal ofwhich is termed the Mala Kiwi

—Supercargoes or persons who have an adventure in the voyage, and to

whom part of the cargo belongs.

The Orang Tumpang or Memmpang—Passengers from one port to

another.



mON. THE MALA'YU NATION.

Officers and Crew,

Malim—The master. There are generally two, denominated the Ma-

lim Besar and Malim Kichil, the superor and inferior, the latter of whom

is also termed Malim A tig, whose duty is principally to manage the

sails according to- the wind; the chief Malim attending,. to the course of

the Prdhu.

Jeru-mudi-—Persons who steer the Prdhu'^

Jeru-butu—-Persons who attend the anchor "and fore part of the Prdhu..

Tukang—Literally workmen, petty officers, having specific duties ac-

cording to their denominations, as Tukang Petdk, the officer of the hold,

Tukang Agung the officers oRh'e-main-mast or chief petty officer, Tukang

Kiri the officer of the larboard or left side, Tukang Kdnen the officer of

the right or starboard side, &c„

Awdk Prdhu or Andk Prdhu-^-The crew or common men, who may

consist either of freemen, debtors or slaves.

Of the Rank and Authority of the JVakhodah and Officers.

i( Let every man obey the JVakhodah, agreeably to the authority con-

ferred upon him by the Sultans'- of the land from time immemorial, for he

is the Raja while at sea, and although he may be young, he shall bs as

an O'rang tuah, or have the authority of age, and administer the law

accordingly.

" First.

—

It is the law that in all Prdhus of every description, the

JVakhodah shall b? as the Raja,

K 2
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" That the Jera-mudi or steersman shall be as the Bendakara, or prime

minister, and the Jeru-batus as Tamungungs or chief peace officers, and it

shall be the duty of these to superintend every one and to regulate right

and wrong within the Prdhu,

*< That the Tukang Kdnen, and the Tukang Kiri, shall possess a*es-

pectable influence, and perform duty with the Tukang Agung.

" That the Jeru^batu Kiri, the Gung Tang And Sinawe, es -well as the

Tukangs, shall be under the Immediate orders -of the JVakhodah; and all

the Awak Prdhu shall be under the orders of the Tukangs belonging to

the 'Prdhu.

•" The Maiim shall be as a ruler or judge* at sea, as it is his duty to

direct the course of the vessel."

In the Macasar copy it is stated, H that the owner of the Prdhu shall

be as the 'Raja, the Nakhodah as the Bendahdra, the Tukangs as the Ti«

mungungs, the Tukang ITalucn (officers of the fore-castle,) as masters

and the Tukang Tinglia as Sida Sidas," but as the JVakhodahs are gene~

rally, and always in the smaller Prdkus, owners, the distinction made at

Macasar, which changes the comparison in the ranks of the different

officers, in consequence of the introduction of a superior to the JVakhodah,

Is of no real importance, and does not essentially vary the rank or in«

fluence of the officers.

" If any of the crew disobey the orders of the Tukang Agung, that offi-

cer shall deliver the offender over to the Jem-bain, in order that he may be

punished with seven stripes. But it is the usage that such stripes si

* Jialdm or Imam.
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not be inflicted with an uplifted or extended arm, nor without the know-

ledge of the Tukang Agung.- If the person who has offended still resists

the authority of the Tukang Agung, he shall be punished with four stripes

snore/'

According to the Macasar copy, the Awak Prdku are- stated to be

under the immediate orders of the Tukang Tengha. If any one resists

his authority he shall in the manner above described, be punished in the

presence of the Tamungung (Jeru-mudi) with three times sepen stripes.

And if the offender still resists the authority of. the Tukang, it shall be

lawful for the Tamungung to hang him up (suspend him by the arms)

and to punish him with three stripes more.

« If any of the crew disobey the Guntang and Sinawe, the' offender

shall be punished with three stripes."

Of the duties of the Officers and Crew, and the nature of their engagements.

There is no description of persons who receive wages on board a

Prdhu, with the exception of persons who may act as substitutes, for such

as may be obliged to quit the Prdhu, on account of illness or otherwise.

Every person on board has some commercial speculation in view
f
howe-

ver small, and his engagement is made for the voyage.

The Nakhodah or owner of the Prdhu, gives to each according to es-

tablished custom, whit is termed .Tulungen, which signifies assistance or

advances ; which advances are of two kinds s consisting either of shares of

cargo, or loans of money.

n shortj the whole voyage is to be considered, as a commercial ad°
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venture of the whole of the persons engaged in it, and. bears no slight

similarity to the outfit of a Dutch whaler;.

Of the Malim,

;
-

il
- The law : respecting the Malim is, that he shall, if he requires it, be

allowed one half of a division of the hold, and receive a further assistance

from the Nakhodah to the extent of a Tahil and a half (twelve dollars,)

this officer being on the same footing with the Malim besar or chief Malim.

It is the duty of the Malim to remember the proper course to steer,

and to know the seas and the lands, the winds and the waves, the cur-

rents, the depths and the shallows, the moon and the stars, the years and

the seasons, the bays and the points of land, the islands and coasts, the

rocks and shores, the mountains and hills, each and everyone of them, and

also to know where the Prdhu may be at any time. With the whole of

these should the Malim be well acquainted in order that every thing may

go on prosperously, as well at sea as on land, and that the Malim may be

free from fault.

« While a Prdhu ]s at sea, the Malim Aug shall have charge of all

the cordage and rigging. He shall give orders respecting the same to

the Tukang Agung, whose duty it is to see that the Awak Prdhu do what

is necessary respecting the same. The Tukang Kin and Tukang Kdnen-

shall also assist in superintending, the Awak Prdhu."

According to the Macasar copy, any of the Awak Prdhu who may

neglect their duty, or the orders of the Tukangs, may be punished at the

Pataren Lawa?ig, or place where the cable and ropes are kept, with, se-

ven, stripes.
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'* If every thing is not at sea as the Malim wishes it, and the sails are

taken a back, let him, on his return. to port, give alms to the poor, as an

acknowledgment for his escape.

" If the Malim forgets the course he has to steer, and through his

Ignorance the Prdhu is wrecked, he shall suffer death, for such is the law,

" If the Malim is desirous of quitting the Prdhu at any port or place^

lie shall not be permitted to do so/*

Of the. Jeru-mudi or Steersman.

" If is the duty of the Jerii-mudis when relieved from their tour of duty at

the helm, to superintend and take care of all the arms in the Prdhu ; and

in the event of the Prdhu falling in with pi rates, let them combat with' a

strong hand and courageous heart, for such is their duty."

By the Macasar copy, it is established, that if the Jeru-mudis or Jeru-

bdtus are desirous of quitting the Prdhu at any time, they may be per-

mitted to do so, on paying, the former, the sura of half a Tahil or one

Pahar, (four or two dollars) and the latter one Pahar or two Mas,

(two or one dollar) each according to his ability, but. not exceeding the

sums stated.

Of the Petty Officers and Crew.,

" If the Prdhu is from three to four Depahs (fathoms) wide, the

Azvak Prdhu shall be allowed assistance, or a participation in the cargo, to

L 2
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the extent of one Coyen, and all other persons, not slaves, two Geyens*

" If the Prdhu is two and a half Bepahs wide, the Awak Prdhu shall

be allowed three hundred Gantangs, and the others, not slaves, six hun-

dred Gantangs."

'Independent of the descriptions of persons above alluded to as belongs

lff& to the Prdhu, it niay be necessary to advert to slaves, and debtors,

.particularly the latter, respecting whom the law is as hollows';

C( When any person wishes to bind himself jn personal service for a

debt, let an agreement be required at the time, that the debtor shall fol«

low and perform service for his creditor for the term of three years, three

months and three days, c or according to the Macasar copy for the term

of three years/ in order that if the party is not willing to conform there*

to, he may not become a .debtor, or if willing to do so, that he may foi*

.low and serve his .creditor accordingly,

cc If at .any time before the expiration of the aboveraentioned period,

the debtor wishes to discharge the obligation, he shall be required to pay

an advance at the rate of one in ten on the amount of his debt, in addition

to the principal ; unless he does this, he need not be permitted to .quit th@

Prdhu. c According to the Macasar copy/ if the debtors of the Nakhodah

wish to quit the Prdhu at any place by discharging their obligation, they

shall, on paying the advance of one in ten on the amount of their debt,.b©

* The Mcilaj/ measure'
.
alluded to

?
are as follows-.? .

4 ChupaHsp squat I Gantang, .-(abojii h gallon)

16 Gantangs., 1 Nali^

10 mU, m WO Gafflwtgs 1 Ktiticha^

'5 Konchttj or 800 -Gantangs I Cot/m
}
'wbicla is.generally cal£ulal*4

9i soroefeiag mere ISiana t<m
9
but .various.



on fli MALA'Ytr Nation, \m

discharged, and not considered liable to the duty of the country, but if

they have property in the Prdhu beyond the amount of their debt, a fur-

iher demand is authorized, according to their ability, to the extent of a

Pahar (two dollars) each.

Of the Kiwis or Traders,

f( This is the law relating to the Kiwis ; they shall pay for the tonage

they require, unless they have assisted the Nakhadah, in his trading con^

cerns, to the extent of three or four Takils (twenty-four or thirty-two

dollars,) in which case the Nakhodah shall give them two or three

Coyens of tonage, or -one division of the hold, it being considered that the

profit on the three or four Tahils is zn adequate .compensation.

" The Kiwis May obtain seven or eight divisions of the hold, but they

shall not pay for four.divisions, as long as they are under agreement to

pay a duty on their return tp port, (on the goods they lade) at the rate of

four out. of .every thirteen,

C( The Mala Kiwi shall be entitled to half of the division of the hold

In which the rice or provisions are stowed, (Petals, Gandung) because he

is the Pung'hiilu or head man of all the Kiwis,

lc With respect to the duties of the country on the eight divisions of

the hold, and also on the sails, it is the lav/, that the Kiwis shall present

eight pieces of cloth and a bundle of rattans. The Kiwis who present

these shall be freed from payiag all other duties of the country, because

.this is adequate,

" It is the usage, that in all affairs that may arise, good or bad, the

'Nakhodah shall advise with, and consult the Mala Kiwi and the Khvis."
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CHAPTER ft.

" IT is the established law of the Undang Vndang (isteadat hukum

Undang Vndang) that all JVakhodahs, and Malims, and Tukangs, and

Muda Mudas and Awak Prdhu, each and every one shall conform to

what is the usage.

——Bna

The Divisions of a Prdhu,

These are the laws respecting the Balai Lentang. No person shall go

there, except at a time when there is business of importance ; and then-

this is the place on which to assemble for the purpose of advising and

consulting. If any of the crew, go upon the Balai Bujur, and remain

there, they shall be punished with five stripes.

" The Balai Bujur is expressly appropriated for the recreation of the

Muda Mudas; if any of the crew go there, they shall be punished with

three stripes.

No person is allowed to remain in the Putaren Lawang or place where

the cable and ropes are kept, except the Nakhodah, the Muda Mudas, and

the Tukang Agung; if any of the crew go there, they shall be punished

with six stripes.

The Allang Muka, (the place before the Nakhodah''s cabin) is appro-

priated for the Tukang Teng'ha, Tukang Kanen and Tukang Kiri^ if any

of the crew go there , they shall be punished with three stripes.
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Regulations far the safety of the Prdhu.

" When a Prdhu proceeds to sea, every person on board' shall he

under charge of the Nakhodah.

" At the time a Prdhu is about to sail on her voyage, the Malim shall

inform the Tukangs thereof, who shall direct the persons who have the

watch (Orang berke'pong) to take care that the rigging and sails are in

order, and to prevent accident by fire, as fire is a dreadful calamity at sea.

" As it is the duty of the Muda Mudas to superintend the men on

watch, let them be careful that they perform their duty. For if a vessel

drifts, or runs on shore, on any coast or point of land, in consequence of

the Muda Mudas neglecting to superintend the people on watch, it is

the law, that the Muda Mudas > in such case, shall be punished, and fined

according to their ability. With respect to the people on watch, they

shall be punished with' twenty stripes each.

" If the Prdhu drifts from her anchorage, and approaches near shore,

and the persons on watch are not aware of it, they shall be punished with

eight stripes each.

" If the persons on watch allow Prdhus to pass without hailing them,"

©r according to the Macasar copy, " allow the people in the other Prdhu

to hail first, they shall be punished with seven stripes each." By that

of Macasar:. " The Orang Muda Mudas shall also, in such case, be liable

to a similar punishment, as is directed in the event of slaves absconding

from a Prdhu, which " in the Maldca copy," is as follows:

" It is the duty of the persons on watch, to superintend and watch

over all the slaves in the Prdhu, in order to prevent their absconding.

In this duty, as well as in all others, they shall be superintended by the

M s
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Muda Madas. If, therefore, a slave at any time absconds from a Prdhu,

it shall be the duty of the Muda Mudas to find out the person who is to

blame, and the person who is so found out shall be punished with sixty

stripes/' The Macasar copy states, " He shall be answerable for
3 ancj.

make good his value."

*' ;It is the duty of the persons on watch to see that, the ^vessel is pro-

perly baled out ; if, therefore, too much water is at any time allowed .to

remain, the persons who are on the watch at; the time, shall be punished

with fifteen stjipes each,

Cf If the persons on watch do not keep a good look-out, and any thing

is,stolen from the Prdhu, they shall be punished with two stripes from

.jgv-iry person in the prdhu.

(i It is the.usage that persons on watch -shall each be .allowed the con^

veniencies for smoking opium, in order that they may not fall asleep

during the time that it is necessary for.them to keep watch*

** When the term of the watch shall expire, the persons who are to be

relieved, shall deliver over charge to the persons appointed to succeed

them, and give notice thereof .to.- every one, .and to the Muda Mudas,

u It is the-duty of those who dress -victuals, (Orang hertupi) to guard

against accident by -fire, while a Prdhu is at sea. After victuals are

dressed, the .fire shall.be carefully extinguished, and if any person neg-

lect to .do so, and the cooking place take fire, the law is that after all

the people in the" Prdhu shall have put out the fire, the person through

whose neglect it was occasioned, shall.be punished with two stripes from

e&ch person in the Prdhu $ and his master shall be warned to be mora
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-careful in future, in order that the servant may not be guilty of such neg-

lect again ; for of all things fire is to be dreaded at sea.

.
" If the person who is the cause of the fire, is a slave, the master shall

be fined four Paku petis Jawa. If the master refuses to pay the fine 9

the slave shall be punished with four stripes/' according to the Malacca.,

and "forty stripes," according to the Macasar copy. " And such punish-

ment shall be inflicted at the Temba Ruang, or place from which the

..Prdhu is baled out."

The 'Laws respecting throwing :Cargo overboard.

* c When there is a violent -storm , and it may >be necessary to throw

overboard a part of the cargo, for the safety of the Prdhu, a general

consultation shall be held with respect to the property in the Prdhu, and

those who have much and those who have little, must agree to throw

overboard in proportion.

" If the JVakhodah omits to assemble all those who are interested, and

the cargo is thrown overboard indiscriminately, the fault shall be on the

Makhodah of the Prdhu, for such is not the custom.

'Of Prdhus running foul of each other.

si i F a Prdhu runs foul of a guard or armed vessel (in which case the

crew are liable to forfeit their lives,) the offence may be compounded by

each person on board the Prdhu, paying such sum as a-ransom for life, as

•may be agreed upon, each paying alike, whether slaves or not slaves, rich

or poor, youths, men or women, and no one more than another.
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i( If during a heavy sea, or high winds, a Prdhu strikes upon a rock or

on a shore or shoal, or runs foul of another Prdhu, by which one is lost,

the law is, that the loss shall not be considered as accident, but as a fault,

because when there is a heavy sea, the Prdhu. ought to be kept out of the

way from such occurrences.

" The law therefore states, that whether the parties are rich or poor,

the loss occasioned by the damage or wreck of the Prdhu, shall be divi-

ded in three proportions, one of which shall be borne by the person to

whom the damaged or lost Prdhu belonged, and the remaining two<

thirds by the persons who were the occasion, of it,"

The Macasar copy differs in this respect, being as follows:.

" During the time that there are one or more Prdhus in company,

and there happens to arise a storm, and the Prdhus run foul, so that one

is damaged, the fault shall be upon the persons in the Prdhu that runs

foul of the other, and the law is (Papa Gurma) according, to what the

loss or damage may be ; the amount shall be divided into three parts and

one part only shall be made good by the persons in fault, the other twro>

parts being lost.

Of putting into Parts, and the mode of Trading.

i( When the Jfakhodah may be desirous of touching at any bay, coast,

or island, he shall hold a general consultation, and if it is approved of

and agreed upon, it is proper that the Prdhu shall go where he wishes.

But if the Prdhu puts into any port or place without the Jfakhodah having

previously held a consultation, the Xakhodah is guilty of a fault.

"In like manner, if the Jfakhodah is desirous of sailing to any other
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place, or of crossing from one shore to another, he shall first hold a con-

sultation, and then if it is. agreed that it shall be so, the ropes shall be put

in order; and when the rigging and sails are ready, a further consultation

shall be held with the Jeru-mudi and Jeru-batu, and the Tukang Agung,

in order that the Prdhu may proceed accordingly.

" When a Prdhu arrives at any port, the Nakhodah shall be first al-

lowed to trade for four days, after which the Kiwis shall trade for two

days, and then it shall be allowed to all on. board the Prdhu to trade.

On the Nakhodah*s going on shore he shall be accompanied by the

Muda Mudds, who shall afterwards return to their duty on board the

Prdhu,

After the regulated period for trading shall have expired, and the

Nakhodah wishes to make a purchase, no person belonging to the irdhu

shall offer a higher price, and if there are any persons who offer to pur-

chase the goods of the Mala Kiwi, or others, it is the law that the Nakho^

dah should should first be made acquainted with the price;

" If any person on board a Prdhu shall purchase a slave, or any mer-

chandize, without informing the Nakhodah thereof, it is lawful for the

Nakhodah to take them to himself, on paying the original cost."

" If any person on board a Prdhu purchases a female slave, without

the knowledge of the Nakhodah, it is the law, that the Nakhodah may

take her to himself without reimbursement to the purchaser. Such is also

the law with respect to run away slaves, who may be so purchased."

According to the Macasar copy, the following is the amount of duty,

to be paid by Prdhus, at different ports.

N 2
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" When a Prdhu arrives at Java, the amount of tribute or duty on

account of each division of the hold is five hundred Petis, two sails, and

one bundle of rattans.

At Bima, six hundred Petis, two sails, and one bundle of rattans.

At Timor, seven hundred Petis, two sails, and one bundle of rattans.

At Mengcasar, or Macasar, two Gantangs of gun-powder, three sails s

and two bundles of rattans.

At Tanjung Pura, six hundred Petis* two sails, and one bundle of rattans,

" When slaves are purchased at Java, the duty shall be calculated on

twelve men, for each division of the hold, and when at Mengcasar at ten

men for each division of the hold.

" And whatever Prdhu goes to any country for the purpose of trading,

the duties of the country are calculated upon each Prdhu, having eight

divisions of the hold.

Of Detention.

" The law is that when the season is nearly over ( Musim Kassis) and

the Nakhodah of the Prdhu omits to sail, the Khvi shall wait, on his ac-

count, for seven days ; after which, if the Nakhodah does not proceed,

and the season is over, the price paid for the divisions of the hold shall be

returned to the Kiwis.

f If the Kiwis are the cause of the delay, and the season is nearly

over, the Ndkhodah shall detain the Prdhu seven days on their account,

after which he is authorized to sail without them, (if they are not ready)

and no more shall be paid or done relating thereto.

B
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" If the season is not far encroached upon, and the JVakhodah shall be

desirous of sailing with dispatch, let him give notice thereof to the Kiwis,

and enter into an agreement with them to sail in seven or fifteen days,

and if the Kiwis are not then ready, the Nakhodah is authorized to leave

them behind, and to saih

Of persons quitting a Prdhu.

Ci If a Kiwi quits the Prdhu (of his own accord) at any place during

the voyage, he shall forfeit the price paid for his division of the hold, and

have no further claim on the JVakhodah.

" If it is on account of any disagreement or quarrel, that he is desirous

of quitting the Prdhu (and in order to-prevent mischief,) one half of the

sum paid for his division of the hold shall be returned.

" But if a Kiwi is very quarrelsome and creates much trouble and

dissention, it is proper for the Nakhodah to send him on shore, as soon as

possible, and to return him the price he has paid for his division of the

hold.

" The law with respect to passengers (Orang Menumpang ) is, that if

they quit the Prdhu at any time before they arrive at their destination,

even if the voyage is only half com pleated, it shall be the same as if they

had reached their destined port, and no part of what has been paid shall

be returned.

" If one of the crew is sick, it is proper to wait for him five or seven

days, and if he is not then recovered, and the rest of the crew shall say,

" Why are we to bale out the vessel without his assistance/' they shall

be authorized to enquire for a man for hire, but it must not be one of the
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crew that is so hired for wages, because no person can perform the duty

of two. If the Nakhodah cannot find a substitute, the wages shall remain

in his hands, and he shall divide the sick-man's share of the cargo, and

property in the vessel, among the rest of the crew.

<&£^£M

CHAPTER III,

Of persons who may be in distress, or who have been wrecked at Sea,

(Orang Caram.)

" THESE are the laws relating to persons who may be in distress, or

suffer from hunger., in consequence of a scarcity of rice and paddy in their

country.

w If at a time when, in consequence of its having pleased the Almighty

to visit the Rajas and nobles with dissentions, or owing to a state of war,

there shall be great distress in any country from the want of food, the

poor and wretched shall say to the rich, " take us as your slaves, but give

us to eat," and if afterwards the persons who have relieved them, shall be

desirous of selling them, when the country has recovered from its distress,

it is the law that they shall give notice thereof to the Orang Besar or

principal people, and the magistrate shall direct that the parties be not

sold, because they were distressed at the time of the agreement. The

magistrate shall, however, order that the person who provided the food,

shall have a claim on the person who received it, to the extent of one

half of the amount of his value,
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" If a slave is not provided with food by his master, the magistrate

shall direct him- to perform service for the person who relieved him^ for

four seasons; after which he shall be returned to his- master.

" If such slave dies, while performing service for the person who

relieved him, and the circumstance is made known to the proper officers,

he shall not be answerable for his value ; but if the slave dies, and the per-

son for whom he performs service does not report it
3 he shall be answer-

able to the proprietor of the slave,,, for half the amount of his value, for

such is the loss sustained when a slave dies/'

ei In conformity to the above, are the laws respecting persons in distress*

at sea, or who have been wrecked ; for

" If the persons who have been wrecked say, 5C take ur and selFus

rather than allow us to perish here/' and the Nakkodah takes them ac-

cordingly, he shall only have a claim to their services until the Prahu

reaches the port ; when-, if he is- desirous of selling them, it shall be his duty

to report the same to the Shahhender, in order that the magistrate may

direct, that the Nakhodah be entitled to half the amount of their value.

What the persons who were wrecked may have said, shall riot be attend-

ed to, because they were in distress;

" If persons who have suffered from being wrecked, are met with at

the time they are in the water, swimming, without a chance of their

reaching the land in safety, and at their request are taken up by the

Nakhodah of any Prdhu, the Nakhodah shall be entitled to demand on his

arrival at port, the sum of one Pahar (two dollars,) if the party is not a

slave, and if a slave, the half of the amount of his value, but no more.

" If ship-wreck': d persjns are met under the lee of an island, where:

O s
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they have gone on account of high winds, and they shall be in distress,

the demand on account of each, if not a slave, shall be five Mas (two'dol-

lars and a half,) and if a slave, seven Mas (three dollars and a half,) each/*

Another copy of the Maldca code states that the Nakhodak shall be

entitled to demand as follows, on account of the Gantung Layer, or hoisting

of the sails.

" For all persons who may have been wrecked,, -met at sea, and

taken up, the Jfaklioiah shall be entitled to demand on account of the

Gantung Layer, at the rate of a Tahil (four dollars) each, and if such

persons require to be ^supplied with victuals., he shall be entitled to make

a further demand at the rate of a Puhar (two dollars) each.

" The Nakhodah is also authorized to make a similar demand for all

persons who may have been passengers, in vessels that have been wreck-

ed, if they have not reached their destined port, according to their agree-'

meat; and if they shall land previously, the law is' that the demand shall

(also) be at the rate of half a Takii for each. If otherwise (or they shall

have arrived at their destination) a Pahar (two dollars) each, which is in

full of all thatean be .demanded/' i

Of Fishermen.

&l It is the law with respect to fishermen (Orang Penga'il,) men who,

fish with lines and ho©ks, that if they have lost their Prdhu, and are taken

up by fishermen of their, own class, the demand shall be at the rate of

one Pakar (two dollars) for each. And if they still retain their Prdhu,

but have lost their sails and paddies, in such case the demand to be made

by those who take them up, shall be two Mas (one dollar) each. For

such is the law respecting fishermen of this description.
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" The laws respecting (Qrang Menuwds) fishermen, who fish in 'fish-

ing weers, are the same when they are wrecked and in distress, as

the Taws of the Sea, but they shall be administered by the Shakbender of

the porfc"

Of Troves.

" These are the laws respecting any thing that may be found, wM^i

ever it may be, whether gold, silver, run-away slaves, or otherwise.

" Whatever is found on the sea, whoever may discover it, is the pro-

perty of the JVakhodak of the Praku, who may give what he thinks pro-
V

.per to the 'persdns who found it.

*' Whatever may be found by persons sent -on shore to procure wood

mr water, in like manner becomes the property of the JVakhodah, because

such persons act under his authority and are performing the duty of the

prdhu."

According to the Macasar copy, " the trove is to be divided into four

parts, one of which (only) shall belong to the Nakhodah, because there

may be many of the finders."

" But whatever may be found on shore by persons belonging to the

Prdhu, at the time when they are not acting under the Nakhodak's orders,

nor performing the duty of the Prdhu, even if the parties are Kiwis, or

Turun Menug en , the trove shall be divided into three parts, and one third

shall appertain to the finder, and the remaining two parts become the

property of the Nakhodah.

" If a trove is found under such circumstances by the Nakhodak's

debtors. In that case one half of the trove shall belong to the debtors
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and the other to- the Nukhodah." By the Macasar copy, this is also the

case with respect to what may be found by the Tiiriui Menugen.

" If a Kiwi goes on shore in any bay, coast or island, not on account

of, or performing the business of the Nakhodah, but exclusively for his

own concerns, whatever trove he may find, it shall be divided into two

parts, and one half shall appertain to the finder, the other to the Nak~

hodah.

" If any of the Nakhodah's family find any thing under such circum-*

stances, the trove shall be divided into four parts, one share of which shall

belong, to the Nakhodah, the other three to the finder." The Macasar copy

states, " that if a Muda Muda, related to the Nakhodah, meets with per*

sons who have run away, whether it be in a bay, or on a coast, or else-

where, the JVakhodah shall alone be entitled to benefit by it.

ie If slaves, belonging to the Nakhodah, under any circumstances meet

with a trove, it shall become the property of the Nakhodah, who may

give to the finder what he thinks proper.

" Under whatever circumstances, slaves who have absconded from

their masters, may be met and apprehended by the people belonging to %

Prdhu, they shall become the property of the Nakhodah; who is, however,

bound to restore them, to the original proprietor, wherever he may be

met, and wherever the slaves may be brought from, on being paid one

half of their value. Whatever valuables such slaves may have in their*

possession, at the time they are apprehended, shall belong to the Nakhodah.

" If. a. Prdhu is driven from the land without the fishing weers, the per-

sons who meet with it, and bring it to the shore, shall be entitled to de-

mand half its value as a reward. But there are two cases in which such,

reward shall not be given.
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* FrRsf—When the rope by which the Prdhu is "secured, » cut by any

person, and the Prdhu is carried out by the current; the1

proprietor shall

not be obliged to give any reward*

" Secondly—When a Prdhu is stolen by any one, and afterwards set

adrift, and is carried to a distance by the current, it is not incumbent on

the proprietor to pay any reward to the persons who meet with it, and

bring it to the shore.

" The' Pralius of the Raja, or of the Qraitg, besar besar, and nobles,,

shall be exempted. No specific reward 1 sliall demanded for them; but

the rich men, to whom they belong, shall gjve to those- who find them-

what they think- proper.

« With respect to Sanpans, or small boats, it is the law, that

" When a person meets with a Sanpan that has been drifted a con-

siderable way, and has goods in it, and the proprietor demands it back,,

the value shall be divided into three parts, and the person who found the

Sanpan shall be entitled to a quarter of one of those parts, (this appears

to apply to rivers only.);

" If a person finds a Sanpan out' at" sea, with goods in it- the law is,

that according to what may be in the Sanpan, the finder shall be entitled

to one third part, and the owner receive back the remaining two thirds.

Of stealing slaves from another Country,

" If the slave of a Raja is stolen, it is the law that the Nakhodah shall

be put to death. If the slave of an Orang besar besar, Or of a Bendahara

is stolen, the Nakhoduh shall be fined ten Tahils one Pahar (eighty-two

P 2
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dollars.) If the slave of a (TamM-Rdyet) common person is stolen by

the JVakhodah, he shall not only return the ^ve, hut pay, a fine in addi-

tion, equal to the value of the slave.

If the Nakhodah carries off the slave of the Shahbender, the;law directs

that his effects shall be seized, or that he .-be .-fined ten Tahils one Pahar

(eighty-two dollars,) .except the Orang besarbesar .think proper.to par-

don him.

If a Nakhodah carries off children or young people, or neglects to pay

the duties, when he afterwards returns to the port, his effects shall be

seized and he shall be fined, because he has no respect and attention for

the country. But in this case the 'Raja may pardon bim, Jf bethink

proper.

CHAFTEm TV

Of Crimes and Punishments, en board a PrdJm.

a THERE are four cases, in which it Is lawful to inflict capital punisfe~

ment, on board a Prdhu.

" First—When any person mutinies against the JVakhodah.

" Secondly—When any person conspires and combines with another

for the purpose of killing the JSfakhcdah, the law is, that whoever he may

be, whither Kiwi, or Takang,or Malim, he shall suffer death.

*' Thirdly—When a man, contrary to custom, wears his Creese,.when
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other persons in the Prdhu do not, and with the view of effecting some

purpose of his own, and of following his own inclination, it shall be lawful

on sufficient evidence being adduced, that it is his intention to do mischief

with his Creese, to put such person to death without delay, in order to

prevent harm."

Undek this head, the Macasar'copy adds, " That when a man is very

bad indeed, beyond every other person in the Prdhu, and evinces his in-

tention of carrying his evil disposition into effect, it is lawful to put such

person to death, and nothing more shall be said respecting it.

" Fourthly—In certain eases of adultery.

>Qf Disrespectful and Contumacious behaviour towards the J^akhodah.

(Orang Tajil dan Jedda, or according to the Macasar copy,

" Orang headat, jica, bonea."

)

-<* "Whoever is not respectful and obedient to the JVakhodah, whatever

may be his rank or station, such person shall be adjudged and punished

according to the nature of His ©hence, by the law of Tajil dan Jedda, and

in the same manner as if such conduct had been shewn towards nobles

and Rajas on shore. Or, the Sanawe may be directed to abuse or insult

him, and if he retort, he may be subjected to the abuse and insult of every

person on board the vessel. If he ask forgiveness, it may be granted,

but let him be punished notwithstanding, in order that he may not do the

like another time.

Of Adultery and criminal connection with a woman on board a Prdhu.

-" If any person on board a Prdhu has criminal connection with the

woman of the Nakhodah, it is the law that he be put to death.
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" If the parties are not slaves, and the woman is married, i-t- shall b<$

lawful for the Nakhodah to order them both to be put to death by the

crew.

" If the parties are not slaves and both unmarried, they shall be

punished with one hundred stripes each, and afterwards obliged to marryi,

This punishment may be compounded on the parties paying a fine of one

Tahil one Pahar (ten dollars,) but in either case they must marry, and if

necessary, be forced to do so, after which the woman's fault shall be for*-

<rotten.

" If a man who is not a slave, has criminal connection with a female

slave, who cohabits with her master, he shall pay to the master the value

of such slave, provided she has never been pregnant, and has but lately

cohabited with her master; but if she has been pregnant, and long cohab-

ited with her master, the man shall be put to death. In either case, the

woman shall suffer death.

" If a man who is not a slave, commits adultery with the wife of any of

the crew, it shall be lawful for the husband to put him to death without

further reference. The husband may also put the woman to death ; if

he does not do so, she becomes the slave of the JVakhodah ; but if the

Nakhodah does what is proper, he will order her to be put to death : if he

does not, remarks may be made. Should the husband require another

wife, the Nakhodah, shall provide him with one, in order that he may be

content and ready in the performance of his duty on board the Prdhu.

" If a male slave has criminal connection with a female slave, they shall

suffer .the punishment of beating, which is to be inflicted by the whole

crew, under the superintendance of the Tukang Agung ; for such is the

law in this case with respect to slaves.
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" If a ma^ holds improper discourse with the female slave of another

person, and it is in the presence of many, he shall be liable to pay her

value,"

Of quarrels, disputes. and dissentions on board a Prdhu.

" If any person quarrels with another on board a Prdhu, and attempts

to wound or strike him, and the blow, missing its object, falls on any part

of the Prdhu," or according to the Macasar copy, " If any one quarrel

with another in a Prdhu, and in the scuffle cuts or injures any part of tha

shrouds or cable," he shall be fined, in the sum. of four Paker Petis

Jawa.

" If a man quarrels with another in* the fore part of the Prdhu, and

draws his Creese, and afterwards comes aft, as far as the place where the

sails are kept, towards the persmi he has quarrelled with* it is lawful that

he may be put to death.. But if be* can be apprehended, he shall be fined

instead:, to. the amount of one Lacsa, five Paker Petis J-awa*.

" If a man quarrels witfr another and 'follows him- quarrelling 1

, to the

door of the JVakhodahs cabin, though he may not have drawn his Creese,

it is lawful to put him to death ; but if he can be apprehended, he shall be

fined instead, to the amount two Lacsa Paker Petis Jawa.

" If a Kiwi quarrels with the JSTakhodah, and: approaches towards him

in the after part of the Prdhu, he may be put to death ; but if he asks for-

giveness, it may be granted on his paying a fine of four Paha Petis Jawa,

and providing a buffalo for the entertainment of the JVakhodah," or ac-

cording to the Macasar copy, " five Paka Petis Jazva, and a present to the

Nakhodah of a buffalo and ajar of Tudk (Toddy."

)

Q a
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Of Theft.

" If a man who is not a slave, commits a theft on board a Prdhu, whe-

ther the thing stolen be gold, silver, or other valuables,, he shall be

punished according to the law established on the land.

" If a slave is guilty of a theft, he shall, in the first instance, be con-

fronted with his master, and if it appears that the master knew of the

theft, and did not inform the JVakhodah or Tukang thereof, but it reaches

the JVakhodak through other information, the law is that the slave's

hand shall be cut off, and the master fined as if he himself had been the

thief, because the law is the same with respect to the thief and the per»

son who receiver the articles that have been stolen."

In concluding the above translation it may be necessary to observe that

by " the laws of ports and harbours," which may be considered as part

of the maritime law, it is established that if there is reason to believe the

JVakhodah does not conform to the institutions herein laid down, his con=

duet may be investigated^ on his return to port



On the early History of Algebra.

By EDWARD STRACHEY, EsS .

.F it were as generally known- as it is certainly true, that there is a

fine field for oriental research in the mathematical sciences, and that it is

<easy of access, the subject would not be so much neglected as it is at

present.

Four years ago I printed at Calcutta, some observations on the ma-

thematical sciences of the Hindus. In that tract I proved, that an exten-

sive and accurate knowledge of the Algebra of the Hindus might be had,

by means of translations, extant in the Persian language, of certain

Sanscrit books. As the Persian language is understood by most of the

Company's civil servants in Bengal, I conceived that a consideration of

the fact might induce persons who were competent to such studies, to

direct their attention to them. Of the Bija Ganita, or Hindu Algebra of

Bha'scara Acha'rya, I have sent home a full account, which I suppose

must have been published by this time. In that account (derived en«
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tirely from a Persian translation) it is proved, that the Hindus had made

a wonderful progress in some parts of Algebra; that in the indeterminate

analysis they were in possession of a degree of knowledge, which was m
Europe, first communicated to the world by Bachet and Fermat, in the

seventeenth century, and by Euler and Ds La Grange, in the eighteenth.

It would be very curious to push these inquiries into the Hindu indeter-

minate analysis, as far as possible. They might, perhaps, shew that the

Indians had a knowledge of continued fractions, and possibly speculations

in physics and the higher geometry, that we know nothing of : for the

foundation of the indeterminate analysis of the Hindus is directly ex-

plicable on the principle of continued fractions. And there are branches

of natural philosophy and mathematics, where equations will arise, which

can be solved only by the rules of the indeterminate analysis. In the in-

troduction to the Bija Ganita, where the first principles are given, a
2

method is taught of solving problems of the form Ax-\-b=zQ. This,

simply considered, may be thought only a vain speculation on numbers

;

but, in the body of the Bija Ganita, the rule is applied to the solution of

equations. It is true, that these equations arise from questions purely

numeral
;
yet it appears, nevertheless, that the application of the rule was

understood. But whatever may be thought of this argument, it is, at all

events, interesting, to ascertain the progress which has been made in the

sciences, by different nations, in distant times.

A good comparison of any of the mathematical sciences of the Greeks,

the Arabs, and the Indians, would be exceedingly valuable ; and every

information, which will serve to illustrate the subject, is of importance to

the early history of science.

We know but very lit.tle of Algebra, in its infancy and first progress,
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It was introduced into Europe, from Arabia, towards the beginning of the

thirteenth century ; and the work of Diophantus became known about

three hundred years after. From the difference between his Algebra and

that of the European writers, there was reason to believe that they were

Rot of the same origin.

Some learned persons thought that Diophantus was the inventor
;
but

the more received opinion was, that his writings bore internal evidence of

the contrary; and' that Algebra must have been known long before his

time.

In 1379, BOmbelli published atreatise of Algebra, in which he says,

that he and'a lecturer at Rome, whom he names, had translated part of

Diophantus; adding, " that they had found- that in the said work the

" Indian- authors are often cited ; by which they learned that this science

" was known among ihe^hdians before the Arabians had it." (Hutton's

-Dictionary.
)

Dr. Hutton has adopted the opinion, that the Arabians had their Al-

gebra from the Greeks. In his dictionary (article Algebra) we find, " the

" Arabians say, it was invented amongst them., by Mahomet* Bin-

"" Mu's'a or son of Moses, who it seems flourished about the eighth or

" ninth century." It may be observed, by the way, that' no Arabian

writer has been cited in support of this. It does not appear on what

foundation the assertion stands ;T imagine it is taken from Wallis. The

learned Muslemans in India, certainly consider the science as having

originated among the Indians; and the arithmetic, which in their treatises

always precedes Algebra, is undoubtedly Indian.

* Muh'ammf.o-Bin-Mu's'a-ul-Kha'rezmtj according to D'Herbelot, flourished under

me Khalifa Mam'un, and loft a set of astronomical tables, winch >vc re highly esteemed,

before Nas'ruddin Tu si published his.

R 2
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Dr. Hutton i ? on :
" It is more probable, however, that Mahomet

" was not tilt or, but only a person well skilled in the art ; and it

" is further p , that the Arabians drew their knowledge. of it from

" Diophantu ler Greek writers; and, according to the testimony

" of Abulpharagius, the arithmetic of Diophantus was translated into

" Arabic, by Ma.homet-Bin-Yahya-Baziana." This I suppose is taken

from Pococke's translation* but the word which /he has explained by

" interpretatus est" is
' V meaning lie ./commented ,on, rather than he

translated. Surely, this is not sufficient to give jlse-to a probability, that

the Arabians derived their Algebra .from the 'Greeks.. The Algebra of

the Arabians bears no resemblance to that of Diofhantus, the only

Greek writer on the subject who has ever been heard of. Inquiries have

been made, in -different parts.of India mid Persia, for the supposed transla-

tion of Diophantus; but without success. In the five first propositions

of the 13th book of Euclid., and in the ioth and 1 ith propositions of Ar-

chimedes' book on spiral lines, and in the 9th proposition of the 2d

book of his Jsorropics, Wallis thought he saw traces of Algebra ; and it

is to be presumed, rthat no farther evidence of its existence, among the

ancient Greeks, -is discoverable ; for, except the above, I do not know that

any authors have been directly quoted, in proof of the argument ; although

there has been much assertion, in general terms, that the works of cer-

tain writers do contain traces of Algebra. If there were any undoubted

marks of it, in the writings of the ancients, they could not have escaped

the notice of so learned and so indefatigable a scholar as Wallis. What

he says on this subject, appears to result from a prejudiced conviction of

the antiquity of the science, and not from an unbiased search for truth.

* Diophanti librum de Algebra interpretatus est.
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If the analysis of the five first propositions of the 13th book of Euclid

were (as is believed) by Ttmoisr, they could not well be adduced in proof

of the ancient Greeks having a knowledge of Algebra ; because Theon is

supposed to have been nearly contemporary with Diophantus. He could

r,ot have been long before him, if it is true, that his daughter Hypatia

commented on a work of Diophantus. But, be this as it may, the ana-

lysis of the propositions in question is not at all Algebraical. It is the

common analysis of the ancient geometers, which is quite different from

Algebra; the former being geometrical and the latter arithmetical,

Wallis's reasoning, on the three propositions of Archimedes, to which

he refers, amounts to no more than this. The demonstrations, as they

now stand, are difficult ; they might have been done by Algebra with ease

;

therefore, it is probable they were done by Algebra. We know of no

Greek writer on Algebra, but Diophantus ; neither he, nor any known

author, of any age, or of any country, has spoken, directly or indirectly,

of any other Greek writer on Algebra, in any branch whatever ; the Greek

language has not even a term to designate the science. The instance of

Diophantus's treatise, with some indirect and disputable arguments,

drawn, by inference, from works on other subjects than Algebra, is not

sufficient. It is unlikely that the ravages of time and the depredations of

barbarians should have destoyed all the direct and indisputable proofs,

$uch causes might account for the deficiency of our information on cer-

tain particulars, but will not authorise forced constructions, to argue the

existence of a complete science, from its supposed demolition. The ge-

neral extent of the literature of the Greeks, especially in mathematics, is

well known ; and that they had Algebra, can be established only by clear

and positive evidence. For the different arguments which have been

used, and the authorities which have been quoted on this question, see
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©n one side ffi-
i
',is

9

s Algebra, Chap, i, a, 75* &cv with' the authors §&?

refers to;- x the other side, the French Bncyciobedfa- Art. Aigehrer,

Application, inte by D'Alember-t, and' Analyse -by De Gasti-leqnv-

See also Moi eh , Though' Bha'scara -Acha'ry'a^ who- is compara^--

tively a modei'i wmer, could not have' been one' of the' authors whom

Diophantus is said to have quoted, it is by no- means improbable thatc

some Alexandrian merchant, trading* to India, might have learned 'a little.

Algebra from the Bramins, and ins trueted '"'some -of his countrymen ; or

Diophantus might have learned from- Indians- at Alexandria. If there

is doubt of the Diophantine Algebra being of Greek origin, it is worthy of

remark that its author had opportunity of communicating with person^

from whom he might have drawn materials for his work, and whohi

there is evidence of his having, actually cited.1 It is objected that Bom-

belli is the only person who has taken notice of DiOphantus' reference

to Indian authors, and that no such' reference is now to be found in hrs

work. But the authority of Bom belli-, : on this ^ point, cannot he overset,

-

till it is ascertained that the manuscript of the Vatican," which he par-

ticularizes, does not contain; the citations. One would think that Bom-

belli's assertion must have had' some foundation, that it is not a mere-

fabrication'. Though it does >not appear that any 'Santcrii Works on this

science, of greater antiquity than the Bfj,aGaniia,"hz\'e yet been dis-

covered, we are not to conclude, therefore, that there are none ; for the

author of the. Bija Ganita expressly says:, his 1 work is extracted from

three copious treatises. These books have not been found'; we know

nothing of their contents nor their dates. The following was the result

of a general comparison of the Bija Ganita with Diophantus.* :

' " TKe

* From " observations," &c. above referred to.
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"' Bija Ganita will be found to differ much from ;A.ntus' work.

•* It contains a great deal of knowledge which the Gw ad not; such

" as the use of an indefinite number of unknown quantities* and the use

" of arbitrary marks to express them ; a good ari \i of surds ; a

** perfect theory of indeterminate problems of the first degree ; a very

" extensive and general knowledge of those of the second degree ; a

" knowledge of quadratic equations, &c. The arrangement and man*

*fr ner of the two works will be found as essentially different as their

" substance. The one constitutes a body ©f science, which' the other

" does not. The Bija Ganita is well digested and well connected, and

" is full of general rules which suppose great learning: the rules are

" illustrated by examples, and the solutions are performed with skill.

" Diophantus, though not entirely without method, gives very few ge-

" neral propositions, and is chiefly remarkable for the ability with which

** he makes assumptions in view to the solution of his questions. The

" former teaches Algebra as a science, by treating it systematically ; the

" latter sharpens the wit by solving a variety of abstruse and complicated

" problems, in an ingenious manner. The author of the Bija Ganita

%i goes deeper into his subject, and treats it more methodically, though

" not more acutely, than Diophantus, The former has every charac—

" teristic of an assiduous and learned compiler ; - the latter of a man of

" genius in the infancy of science.
5 '

The Greek Algebra may be seen in Diophantus, who is the only

Greek writer on the subject who has ever been heard of.

The Indian Algebra may be seen in the Bija Ganita, and the Lilavati

(by the author of the Bija Ganita,) and as the Persian translations of

these works contain a degree of knowledge, which did not exist in any of

S 2
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the ordinary sources of science, extant in the time of the translators, they

may be safely taken as Indian, and of ancient origin. To give some idea

of the Algebra cf the Arabians, whereby we may be enabled to judge,

whether, on the one hand, it could have been derived from Diophantus ;

or, on the other, that of the Hindus could have been taken from them,

the work entitled Khuldsat-ul-Nisdb, may be taken as a specimen;

especially because, as will be more particularly stated in another place,

there is a part of this book which marks the limits of Algebraical know*

ledge, in the time of the writer.

We have seen, that the first European Algebraists learnt of the Ara-

bians, but no account has been given of the nature, the extent, and the

origin of Arabian Algebra. No distinct abstract or translation of any

Arabic book, on the subject, has appeared in print ; nor has it been esta-

blished beyond controversy, who taught the Arabians. The Khuldsat-

ul-Hisab is of considerable repute in India; it is thought to be the best

treatise on Algebra, and it is almost the only book on the subject, read

here. I selected it, because I understood, that as well as khe shortest, it

was the best treatise that could be procured. Besides general report, I

was guided by the authority of Maulavi Roshen Ali, an acknowledged

good judge of such matters, who assured me that among the learned

Muslemans it was considered as a most complete work ; and that he

knew of no Arabian Algebra beyond what it contained. In the SuIdfaU
A

ui-Asr, a book of biography, by Niz v

am-ul-bin-Ah'med, there is this ac-

count of Bah v

a-ul-din, the author of the Khuldsat-ul-Hisab. " He was

u born at Bdlbec, in the month D'hi'lhaj, 953 Hijri, and died at Isfahan

et m Shawdl, 1031." Mention is made of many writings of Baha-ul-di'n"

011 religion s law, grammar, &c. a treatise on astronomy, and one on the
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astrolabe. In this list of his works, no notice is taken of his great ire-s^

tise on Algebra, the Behr-ul-Hisab, which is alluded to in the Khulasat-

wl-Hisab. Maulavi Koshen Ali tells me the commentators say, it is

not extant. There is no reason to believe that the Arabians ever knew

more than appears in Baha-ul-d1n's book s for their learning was at its

height long before his time.

From what has been stated it will appear, that from the Khuldsat-u!~

Hisdb, an adequate conception may be formed of the nature and extent of

the Algebraical knowledge of the Arabians ; and hence I am induced to

hope that a short analysis of its contents will not be unacceptable to the

society. I deem it necessary here to state, that possessing
o
nothing more

than the knowledge of a few words in Arabic, I made the translations,

from which the following summary is abstracted, from the viva voce in-

terpretation into Persian of Maulavi Roshen Ali, who perfectly under-

stood the subject and both languages, and afterwards collated it with a

Persian translation, which was made about sixty years after Bah v

a-ul-

bin's death, and which Roshen Ali allowed to be perfectly correct.

The work, as stated by the author in his preface, consists of an in-

troduction, ten books and a conclusion.

The introduction contains definitions of arithmetic, of number, which

is its object and of various classes of numbers. The author distinctly

ascribes to the Indian sages the invention of the nine figures, to express

the numbers from one to nine.

Book i, comprises the arithmetic of integers. The rules enumerated

under this head are Addition, Duplation, Subtraction, Halving, Multi-

plication, Division, and the Extraction of the Square Root. The method of
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proving the operation by throwing out the nines is described under each.

of these rules. The author gives the following remarkable definitions of

multiplication and division, viz. " Multiplication is finding a numbe?

se such that the ratio which one of the factors bears to it shall be the

" same as that which unity bears to the other factor," and " division is

" finding a number which has the same ratio to unity as the dividend has

" to the divisor/'

For the multiplication of even tens, hundreds, &c. into one another,

the author delivers the following rule, which is remarkable in this res-

pect, that it exhibits an application of something resembling the indexes

of logarithms.

" Take the numbers as if they were units, and multiply them together

" and write down the product. Then add the numbers of the ranks to—

" gether, (the place of units being one, that of tens, two, &c.)' substract

u one from the sum and call the remainder the number of the rank of

" the product. For example, in multiplying 30 into 4,0, reckon 12 of the

" rank of hundreds ; for the sum of the numbers of their ranks is 4, and

u three is the number of the rank of hundreds, multiplying 40 into 500,

" reckon 20 of the rank of thousands, for the sum of the numbers of the

." ranks is 5."

The following contrivances have sufficient singularity to merit par-

ticular mention.

I. To multiply numbers between 5 and 10. Call one of the factors

tens, and from the result, subtract the product of that factor by the- dif-

ference of the other factor from ten. For example, to multiply 8 into 9.

Subtract from 90 the product of 9 by 2, there remains 72. Or add the
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factors together, and call the excess above 10, tens. Multiply together

the two differences of the factors from 10, and add the product to the

former number. For example, to multiply 8 by 7, add to 50 the product

of 2 into 3.

II. To multiply units into numbers between units and 20 ; add the

two factors together, call the difference of the sum from 10, tens. From

this result, subtract the product of the difference of the simple number

from 10 and of the compound number from jo. For example, to mul-

tiply 8 by 14.. Subtract from 120, the product of 2 into 4.

III. To multiply together numbers between 10 and 20 ; add the units

of one factor to the other factor and call the sum tens: add to this the

product of the units into the units. For example to multiply 12 into 13,

add 6 to 150.

IV. To multiply numbers between 10 and 20 into compound num-

bers between 20 and 100 ; multiply the units of the smaller by the tens of

the greater, add the product to the greater number and call the sum tens.

Add to it the product of the units in both numbers. For example, to

multiply 12 into 26, add 4 to 26 and call 30, tens. Finish the operation,

it is 312.

V. To multiply numbers between 20 and 100, where the digits in the

place of tens are the same ; add the units of one factor to the other and

multiply the sum by the tens, call the product tens, and add to it the

product of the units multiplied by the units. For example, to multiply

23 by 25, multiply 28 by two. Call the product 5.6 tens, finish the

operation
; 575 is obtained.

T *
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VI. To multiply numbers between 10 and ioo
s
when the digits in the

place of tens are different Multiply the tens of the smaller number

into the larger number ;. add to the result, the product of the units of the

smaller number into the tens of the greater ; call the sum tens ; add to

this the product of the units into the units. For example, to multiply 23

into 34, add 9 to 68, add 12 to 770..

VIL To multiply two unequal numbers, half the sum 'of which is

simple (Miifrid,) take the sum of the two and multiply half of it into

itself. From this product, subtract the square of half the difference of

the two numbers. For example, to multiply 24 by 36. From 900 sub-

tract the square of half the difference of the numbers, that is $6< There

remains 864*.

For multiplying numbers consisting each of several places of figures*

the method described by this author, under the name of Shabacah or net

work, and illustrated by the following example, may have suggested the

idea of Napier's bones„

Multiply 62374 by 207..

'6 % 3 7 4

g
1 /

/& /§ V4 1/8

/
.a /\/

7
4 /
y%

1/1 2/ 4/
x!

2 9 1 8
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©k the other rules, nothing is delivered differing so much from those

contained in our common books of arithmetic, as to require specific men-

tion.

Book second, contains the arithmetic of fractions ; and book third, the

rule of three, or to find an unknown number by four proportionals.

Book fourth, delivers the rule of position, or to find an unknown number

by assuming, one once or twice, and comparing the errors. Book fifth,

gives the method of finding an unknown number, by reversing all the

steps of the process described in the question^

The sixth book, treats of mensuration. The introduction contains

geometrical definitions; Chapter I. treats of the mensuration of rec-

tilinear surfaces. Under this head the two following articles are deserv-

ing of notice. I. To find the point in the base of a triangle where it will

be cut by a perpendicular, let fall from the opposite angle., Call the

greatest side the base ; multiply the sum of the two lesser sides by their

difference ; divide the product by the base, and subtract the quotient from

the base ; one half the remainder will shew the place on the base, where

the perpendicular falls towards the least side.*

* Let a be the base, or longest side, h the middle, c the

smallest, and x the distance of the perpendicular from the

least side. Then x

b * rs a * -Pc 2 — 2 ax (Eucl. 13. 2.) '

lax—a* + c
z — b z

x=
b 2 — c

But J'-c^Ha b
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2. To find the area of an equilateral triangle. Multiply the square

of a quarter -of the square of one of the sides by three: the square root

of the product is the area required.*

Chapter second, treats of the mensuration of curvilinear surfaces.

For the circle the rule delivered in many common books of mensuration

is given: viz. multiply the square of the diameter by n, and divide the

product by 14 .*[

Chapter third, on the mensuration of solids, contains nothing of sin-

gularity sufficient to merit particular notice. This chapter concludes

with the following sentence. ^ The demonstrations of all these rules are

" contained in my greater work, entitled Bahr-itl-Hisab (the ocean of

" calculation,) may God grant me grace to finish it."

Book seventh, treats of practical geometry. Chapter first on levelling,

fe:-- ...
. - "

a b + c x b — c

Therefore a? = — -

2 2a

See the geometrical demonstration in the elements of plane trigonometry, annexed to Simsom'<s

Euclid, prop. 7.

* Let a side of the triangle be a and the perpendicul ar x,

a x
i'he area is—

-

2

a % 3a*
But x 2 = a* • j- == —-—

4 4

sc = V
4

f This is founded on the rough proportion of the diameter, to the circumference as 7 : 22.

Bha'scara, in the Lilavatf, assigns 1250:3927, which is 1:3.1416 and differs only 0.000007

from the most accurate computation hitherto made.
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for the purpose of making canals. In this are described the plummet

level, and the water level on the same principle with our spirit level.

Chapter second, on the mensuration of heights, accessible and inaccessi-

ble. Under the former of these heads are delivered the common methods,

by bringing the top of a pole whose height is known, in a line between the

eye and the top of the height required ; by viewing the image of the top

in a horizontal mirror; by taking the proportion between a stick of

known length, set up perpendicular fo the horizon and its shadow ; and

by taking the length of the shadow of the height when the sun's altitude

is 45 degrees. The last method is this, " Place the index of the astro-

" labe at the mark of 45 degrees, and stand at a place from whence the

" height of the object is visible through the sights, and measure from the

" place where you stand to the place where a stone would fall from the

" top ; add your own height, and the sum is the quantity required."

For the mensuration of inaccessible heights the following rule is de-

livered, " Observe the top of the* object through the sights, and mark on

" what shadow line (division) the lower end of the index falls. Then

" move the index a step forward or backward, and advance or recede

till you see the top of the object again. Measure the distance between

your stations, and multiply by 7 if the index is moved a Dhil-Kadam,

and by 12 if it is moved a Dhil-As'bd* according to the shadow lines

" on the Astrolabe. This is the quantity required.

5(

((

* This part of the astrolabe consists of two squares put together laterally ; the index of

the instrument being at the point of the adjacent angles above. One square has seven, and

the other, twelve divisions: the former called Dhil-i-Kadam, the latter Dhil-i-Asbd. The

squares are graduated on the outer sides from the top, and at the bottom from the point of

the adjacent angles. The divisions on the upright sides are those lines which Chatjoek, in

his treatise on the astrolabe, calls Umbra-recta ; those on the horizontal he calls Umbra-versa*

U s
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Chapter third. On measuring the breadth of rivers and the depth of

wells, ist. Stand on the bank of the river, and through the two sights

look at the opposite bank ; then turn round and look at any thing on the

land side, keeping the astrolabe even. The distance from the observer

to the object is the same as the breadth of the river, sd. Place something

Chaucer's astrolabe had only one square, Dhil-i-As'bd, being divided into twelve

The Umbra-recta is called Dhil-Mustawi, and the versa, Dhil-Mdcics,

parts.,

The rule in the text is very inaccu-

rately delivered; for the only case in

which it will apply is when at the first

station the index coincides with the dia-

gonal of the square, and being afterwards

moved one division on the horizontal

side, the observer advances towards the

object, till the top is again seen through

the sights. For let A C be the height

required, B the first station, D the se-

cond;, As the angles at A and B are

equal, A C= B C. But at the second

position A C -. D Ca7 : 6. There-

fore^ C==7 B D.

But suppose at the first station JB, the

index falls on the fourth division, Dhil-

Kadam, on the, vertical side ; and that, by

retiring from the object to D^ it is brought

on the third ; then it is evident that

B CiAC:: 7:4, and

DC t A C i: 7 : 3;

Therefore DC=^~
= 4 B D- Conseqxient"

ly 7 :3°.*.&B D t AC
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over the well which shall serve for its diameter ; from the center of this

diameter drop something heavy and shining till it reach the bottom, and
make a mark at the center

; then look at the heavy body through the two
sights of the astrolabe, so that the line of vision may cut the diameter.

Multiply the distance from the mark on the diameter to the .place where

the line of vision cuts it, by your own height, and divide the product by

the distance from the place where the line is cut to the place where you

stand. The quotient is the depth of the well.*

Book eighth.
_

" On finding unknown quantities by Algebra. In this

book are two chapters.

** Chapter first. Introductory, Call the unknown quantity Shai

(thing,) its product into itself Mdl (possession,) the product of Mdl into

Shai, Cab (a die or cube,) of Shai into Cab, Mal-Mdl ; of Shai into Mal-

i-Mai , Mai-Cab ; Shai into MdUi-Cdb, Cdb-i-Cdb ; and so on, without

end. For one Cab write two Mdl, and from these two Mdls one becomes

Cab ; afterwards both Mdls become Cab. Thus the seventh power is

* The impossibility of attaining accuracy

in either of these operations is abundantly ob-

vious. The first depends on the principle,

that on a level plain, two places, which with

a given height of the observer's eye have the

same dip below the horizon must be at equal

distances. The second is thus : let the body

drop from a to e / and let the observer at c d

observe it in the line d e which Cuts a c in b.

WKnbc>.cd::ab*.ac = f^^.
b c
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Mdl-i-Mdl-i-Cdb, and the eighth Mdl-i-Cdb-i-Cdb, in the ninth Ca h-i-Cdb^

Cdb, and so on. Ail these powers are in proportion, either ascending or

descending. Thus the ratio of Mdl-i-Mdl to Cdb is like the ratio of Cdb

to Mdl, Mdl to Shut, and Shai to one, and one to one divided by Shai;

and one divided by Shai to one divided by Mat; and one divided by Mdl

to one divided by Cab; and one divided by Cdb' to one divided by Mdl-i-

Mdl. To multiply one of these powers by another, if they are both oft

the same side, (viz. of unity) add the exponents of their powers to-

gether; the product will have the same denomination as this sum. For

example, to multiply Mdl-i-Cdb by Mdl-i-Mdl-i-Cdb, the first is the 5th

power and the 2d the 7th. The result then is Cdb-i-Cdb-i-Cab-i-Cab or

four Cabs, which is the 12th power. If the factors are on different sides,

the product will be the excess on the side of the greater. The product

of one divided by Mdl-i-Mdl into Mdl-i-Cab is Shai; and the product of

one divided by Cab-i-Cdb-Cdb into Cdb-i-Mdl-i-^Mdl , is one divided by

Mdl: and if the factors are at the same distance (from one,) the product

Is one. The particulars of the methods of division, and extraction of

roots and other rules, I have given in my greater book. The rules of

Algebra which have been discovered by learned men are six, and they

relate to number and Shai and Mdl. The following table will shew the

products and quotients of these, which are here given for the sake of

brevity.
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i

"

Multiplier.

1

of

i

a
1 a

a 3

a*

1

1 c

a* I a a
z

« 4 a\
1

a
1

it
1 a a* a 3 a

I 1

1 <L>

1 ^ l
c i

a"*

l

~T~

a a* 1

__ (

48 i
!

' 1

a 3

1

1

a

a I
a

-1"
a*

'

1

; a *

1 ' i

'

a 1 1

i

7*

1

!

a* «
J «'

;

Divisor.

9t The use of the table is this : multiply the co-efficient of one of the

two quantities by that of the other ; the result is the co-efficient of the

product, which is of the denomination contained in the square where the

lines from the two factors meet If on either side there be a substrac-

ftive (negative) quantity, call the minuend plus or affirmative, and the

subtrahend minus negative., The product Hplus into plus and minus into

minus are both plus, and the product of different kinds are minus. Mul-

tiply the quantities together, and subtract the negative from the affirma-

tive. For example, the product of 10 an4 one Shai into 10 all but one

Shai, is 100 all but Mai. The product of 5 all but Shai, by 7 all but Shai

is 35 and one Mdl all but 12 Shai. Another <example. The product of

4 Mdl and 6 all but g Shai, into 3 Shai all but 5, is 12 Cab, and 28 Shai all

but 26 Mdl and 30. In division, find a number which multiplied by the

divisor will produce the dividend. Divide the co-efficient of the dividend

by that of the divisor, the quotient is the eo-efficient of the quantity which

is opposite to the dividend and divisor.

W 2
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" Chapter second. On the six rules of Algebra. To find unknown?

quantities by Algebra depends on acuteness and sagacity ; an attentive

consideration of the terms of the question, and a successful application of

the invention to such things as may serve to bring out what is required.

Call the unknown quantity Shai, and proceed with it according to the

termsof the question, as has been said, till the operation ends with an

equation. Let that side where there are negative quantities be made per-

feet, and let the negative quantity be added to the other side ; this is cal-

led restoration (Jebr.) Let those things which are of the same kind, and

equal on both sides, be thrown away : this is opposition (Mukdbalah.)

Equality is either of one species to* another, which is of three kinds, called

(Mufriddt) simple ; or of one species to two species, which of three kinds B

called (Muktarindt) compound.

i • '
' ' '

'

" Case the first. Mufriddt. Number is equal to things. Divide the

number by the co-efficient of the things, and the unknown quantity will

be found. For example; a person admitted that he owed Zaid 1000

and one half of what he owed Amer; and that he owed Amer 1000

all but one half of what he owed to Zaid. Call Zaid's debt Shai. Then

Amer's debt is 1000, all but half of Shai. Then Zaid's is 1500 all but a

fourth of Shai. This is equal to Shai. After Jebr, 1500 is equal to one

Shai and a quarter of Shai. So for Zaid is 1200 and for Amer 400/'

" Case the second. Multiples of Shai equal to multiples of Mat.

Divide the co-efficient of the things by that of the Mdl; the quotient is

the unknown quantity. Example. Some sons plundered their father's

inheritance, which consisted of Dinars. One took 1, another 2, the third

3, and so on increasing by one. The ruling power took back what they

had plundered, and divided it among them in equal shares. Then each
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received 7. How many sons were there, and how many Dinars? Sup-

pose the number of sons Shai, and take the sum of the extremes, that is

to say, 1 and Shai. Multiply them by half of Shai. This is the number

of Dinars. For the' product of the sum of any series of numbers in

arithmetical progression-, is equal to the product of the sum of the two

extremes, into half the number of terms. Divide the number of the

Dinars by Shai, which is the number of the sons; the quotient, according

to the terms of the question; will be seven: Mliltiply 7 by Shaii which

is the divisor; 7- Shai is the- product, which is equal to \ Mai and % Shah

After Jebr and Mukabaldh, one Mi/is equal to 13- Shak Shai then is 13;

and this is the number of *he sons.- Multiply this by 7: The number of

Dinars will be found 9j,<g£f

" Questions of this sort may be solved by position. Thus, suppose

the number of"sons to be 5 ; the first error is 4 in defect. Then suppose

it to be 9, the second error is 2Jn- defect; The first Mahfiidh is 10 and

the secondis 36' ; their difference is-s@;' the difference of the errors is 2.

Another method, which is easy and short, is- this; Double the quotient,

(the number 7 in the question) subtract one, and the result is the num-

ber of sons*

" Case the third! Number equal to Mdl. Divide the number by the

co-efficient of the Mdl ; the root of the quotient is the unknown quantity.

For example. A person admitted that he owed Z aid the greater of two

sums of money, the sum of which was 20 and the product 96. Suppose

one of them to be 10 and Shai, and the other 10 all but Shai. The pro-

duct, which is 100 all but Mdl, is equal to 96 ; and after Jebr and Mukd-

baldh, one Mdl is equal to 4, and Shai equal 'to 2. One of the sums then

is 8 and the other is, and is- is thedebt of Z'aid.

\
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s£ First case of Multarindt. Number equal to Mdl and Shai. Com-

plete the MM. to unity if it is deficient, and reduce it to the same if it ex-

ceeds, and reduce the numbers and Shai in the same ratio, by dividing all

by the co-efficient of the Mai Then square pne half the co-efficient of

the Shai, and add this square to the numbers. Subtract from the root of

the sum half the co-efficient of the Shai, and the unknown will remain.

Example, A person admitted that he. owed.ZAi© ,a sum less than 10, so

much that if the square of it was add^d toils product by f what it wants

qf 10, the sum would be .12. Suppose thenumber ^i, its square is Mai;

half the remainder from 10 is 5 all but half oj Stia-L- The product of Shai

by this is 5 Shai all but | of Mai. 'Therefore ;£ & Mai and £ Shai are

equal to 12. One Mdl and ao Shai -are equal Xq- 34,. Subtract half the

co-efficient of the Shai from the coot of the sum of the square of J the co-

efficient of the Shai and the -numbers. There remains 2, which is the

number required,
. .

,' ..'.
, . . b flj fi . : '

'Second ocase. -Shai equal to numbers and Mdl.. After completing or

rejecting, subtract the numbers from the square, of half the co-efficient of

the[Shai, and add the root of the remainder to half the co-efficient of the

Shai; or subtract the former from the latter ; the result is the unknown

quantity. Example. What number is that which being multiplied by half

of itself and the product increased by 12, the result is, five times the

original number. Multiply Shai by half itself, then half of Mdl added to

12 is equal to 5 Shai. One Mdl and 24 is equal to 10 Shai. Subtract 24

from the square of 5, there remains one, and the root of one is one. The

sum or difference of 1 and 5 is the number required.

Third Case. Mdl equal to number and Shai. After completion or

rejection, add the square of half the co-efficient of the Shai to the numbers,
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and add the root of the sum to half the co-efficient of the Shai. This is

the unknown quantity. For example. What number is that which being

subtracted from its square, and the remainder added to the square, is 10?

Subtract Shai from Mdl and go on with the operation, 2 Mdl all but Shai

is equal to 10 ; and after Jebr and Radd, Mdl is equal to 5 and \ of Shai.

The square of half the coefficient of the Shai and 5, is 5 and half an

eighth, and its root is 'i%i To this add £, the result is sf, which is

the number required.

Book ninth, contains twelve rules regarding the properties of numbers,

Viz.

1st. To find the sum of the products of a number multiplied into itself

and into all numbers below it: add one to the number, and multiply the

sum by the square of the number ; half the product is the number

required.

2d. To add the odd numbers in their regular order: add one to the

last number and take the square of half the sum.

3d. To add even numbers from two upwards : multiply half the last

even number by a number greater by one than that half.

4th. To add the squares of the numbers in order: add one to twice

the last number, and multiply a third of the sum by the sum of the num-

bers.

5th. To find the sum of the cubes in succession : take the square of

the sum of the numbers.

6th. To find the product of the roots of two numbers : multiply one

by the other, and the root of the product is the answer.

X 2



.182 ON THE EARLY

7th. To divide the root of one number by that of another : divide one

by the other, the root of the quotient is the answer.

8th. To find a perfect number : that is a number which is equal to the

sum of its aliquot parts, (Euclid, book 7, def. 22.) The rule is that

delivered by Euclid, book 9, prop. 36.

9th. To find a square in a given ratio to its root: divide the first num-

ber of the ratio by the second ; the square of the quotient is the square

required.

loth. If any number is multiplied and divided by another, the product

multiplied by the quotient is the square of the first number.

11th. The difference of two squares is equal to the product of the sum

and difference of the roots.

12th. If two numbers are divided by each other, and the quotients

multiplied together, the result is always one.

Book tenth, contains nine examples, all of which are capable of solu-

tion by simple equations, position, or retracing the steps of the operation,

and some of there by simple proportion ; so that it is needless to specify

them.

The conclusion, which marks the limits of algebraical knowledge in the

age of the writer, I shall give entire, in the author's words. " Conclu-

sion. There are many questions in this science which learned men have

to this time in vain attempted to solve ; and they have stated some of

these questions in their writings, to prove that this science contains diffi-

culties, to silence those who pretend they find nothing in it above their

ability^ to warn arithmeticians against undertaking to answer every ques«
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tion that may be proposed, and to excite men of genius to attempt their

solution. Of these I have selected seven, ist. To divide 10 into s parts,

such, that when each part is added to its square root and the sums aremuU

tiplied together, the product is equal to a supposed number, 2d. What

square number is that which being increased or diminished by 10, the

sum and remainder are both square numbers ? 3d. A person said he owed
A

Zaid 10 all but the square root of what he owed Ame'r, and that he owed

Amer 5 all but the square root of what he owed Zaid;

. 4th, To divide a

cube number into two cube numbers. 5th- To divide 10 into two parts,

such, that if each is divided by the other, and the two quotients are added

together, the sum is equal to one of the parts. 6th. There are three square

numbers in continued geometrical proportion, such, that the sum of the three

is a square number. 7th. There is a square, such, that when it is increas-

ed and diminished by its root and 2, the sum and the difference are squares.

Know, reader, that in this treatise I have collected in a small space the

most beautiful and best rules of this science, more than were ever collect-

ed before in one book. Do not underrate the value of this bride ; hide

her from the view of those who are unworthy of her, and let her goto

the house of him only who aspires towed her."

It is seen above that these questions are distinctly said to be beyond
1

the skill of algebraists. They either involve equations of the higher or-

der, or the indeterminate analysis, or are impossible.

It does not appear that the Arabians used algebraic notation or abbre-

viating symbols ; that they had any knowledge of the Diophantine Alge-

bra, or of any but the easiest and elementary parts of the science. We
have seen that Baha'-ul-din ascribes the invention of the numeral fig-

ures in the decimal scale to the Indians, As the proof commonly given
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of the Indains being the inventors of these figures is only an extract from

the preface of a book of Arabic poems, it may be as well to mention that

all the Arabic and Persian books of arithmetic ascribe the invention to the

Indians. The following is an extract from a Persian treatise of arithme-

tic in my possession.

" The Indain sages, wishing to express numbers conveniently, invent-

" ed these nine figures fprf'°MVA c
i. The first figure on the right hand

" they made stand for units, the second for tens, the third for hundreds,

" the fourth for thousands. Thus, after the third rank, the next follow-

" ing is units of thousands, the second tens of thousands, the third hun-

" dreds of thousands, and so on. Every figure therefore in the first rank

" is the number of units it expresses ; every figure in the second the num-

" ber of tens which the figure expresses, in the third the number of hun-

" dreds, and so on. When in any rank a figure is wanting, write a cipher

" like a small circle o to preserve the rank. Thus ten is written 10, a
j

" hundred 100 ; five thousand and twenty-five 5025/'

Of the Indian Algebra in its full extent the Arabians seem to have been

ignorant ; but it is likely they had their Algebra from the same source as

their Arithmetic. The Arabian and Persian treatises on Algebra, like the

old European ones, begin with the Arithmetic, called in those treatises the

Arithmetic of the Indians, and have a second part on Algebra ; but no

notice is taken of the origin of the latter. Most likely their Algebra, be-

ing numeral, was considered by the authors as part of Arithmetic.

Though part only of the Khuldsat-ul-Hisab is about Algebra, the rest,

relating to arithmetic and mensuration, must be thought not wholly un-
j

connected with the subject. It is to be hoped that ere long we shall
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frave either translations from the Sanscrit of the Bija Ganita and Lila-

wati, or perfect accounts from the originals ; and that other ancient Hindu

books of Algebra will be found, and made known to the world. But as

there is no immediate prospect of these desiderata being realized, the

translations into Persian will be found well deserving of attention. Only

let them be examined without prejudice.

There are principles which will safely lead to a distinction of what is

interpolated from what is original ; and it is the neglect of these princi-

ples, and not any fair examination of the translations, that may lead to

error.

Y 2
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A.n account of the funeral ceremonies of a Barman

Priest

y Wm. CAREY,

HE manner in which different nations dispose of their dead is one

of those circumstances, which have been thought worthy of peculiar

notice, by all who have studied $ie history of man, as it is in most in-

stances connected with the idea which they entertain respecting a future

state.

Those nations who believe in the doctrine of the resurrection, practise

Inhumation. The Hindoos and other nations who believe the doctrine of

the metempschycosis, and consider fire as the element which purifies all

things, usually burn their dead, with a variety of ceremonies suited to

those religious notions which are peculiar to the different sects. The

inhabitants of Thibet, differing from most other nations B either totally
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neglect the bodies of their dead, or treat them in a manner which to us

appears highly barbarous.

The Burmans burn their dead like the Hindoos, though with a great

difference in the method and the attendant ceremonies. With them, the

wood of the coffin (which is made larger and stronger than with us) is

nearly all the fuel used to consume the bodies of the common people.

The priests s or Poongee$> are like them burnt by the wood of their own

coffins, but the fire is communicated by means of rockets. As this is a

very singular practice, and has not been noticed by any writer which

I have met with, I take the liberty to communicate to the Asiatick society,

the following account of the funeral ceremonies of a Poongee or Burman

priest,. asrcomiBjUnica^ted 5
. y ;on, Mr. Felix Carey, who resides at

Rangoon,, and. was,:a-n ev; '
" less thereto.

" The fiikn ^-%me funeral ceremr I tes I am going to describe, died

about two years ago,, After rhe death of a Po gee, the body is embalmed

!h the following manner. F r.st, the intestines are taken out, after which

the body is filled with spices of different kinds, and the opening sewed

up. A layer of wax is then laid all over the body, so as to prevent the

admission of air; upon that is put a layer composed of lac and some other

ingredients, and the whole covered over with leaf-gold. The body of

this person was stretched out at full length, with the arms laid over the

breast. When one of these people dies, the body is thus prepared at the

house where he died. After about a twelve months, the corpse is re-

moved to a house built for that purpose, where it is kept a year or two

longer, till the Poongees order it to be burnt. At one of these places

I saw the body of this man, about a month before it was taken out for

the purpose of being destroyed. It was then placed upon a stage, which
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was- in a house made like one of their Kuims* rising in a conical form,

and about thirty feet in height. The stage was made of bamboos an<*

wood, and the house which contained it was covered with paper, and

over-laid with leaf-gold. By the side of this stage lay the coffin in which

the body was to be carried out; this, also, was over-laid with gold, and

ornamented with several figures, designed to represent death in a variety

of forms. In the court yard two large four-wheeled carriages were pre-

paring, one to carry the coffin, and the other the stage with its apparatus.

The carriage in which the corpse was to be drawn, had another stage

built upon it, similar to the one in the house, only it was larger, and fixed

upon an elephant, made in a kneeling posture.

When the time for the ceremony approached, the principal people of

every street were commanded, each to prepare a rocket, and an image,

(the shape of some animal,) to which the rocket was to be fixed. Besides

these large rockets, a great number of smaller ones- was also prepared,

as well as other fire-works. The Burman new year began either on the

13th or 14th of April, I do not exactly remember which, when the festi-

val celebrated by sprinkling of water commenced, which would have

continued six or seven days, had not the viceroy put a stop to it to admit

of the burning of this Telapoy. On the 17th, the figures to which the

rockets were to be fastened, were drawn in procession round the town

;

and from this day to the end of the ceremony, all the people of the town

and its vicinity, both male and female, were compelled to assist. The

* This is the name of the buildings occupied by the Burman priests, who live in

societies subject to the chief of the Kuim, who is distinguished by his age, or learning.

The Kuims are a sort of colleges, where instruction is given to any one who wishes for it ;

but the members are subject to a discipline not very different from that of a monastery.
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figures Were drawn in procession, one after another, in the following

order ; first, six or eight flags were carried, these were followed by a

number of dancing boys and girls, then the carriages with the figures,

some drawn by boys, and others by bullocks, followed; and after them

went a number of young women, dancing and singing, with an older

woman between each row, .to keep them in order. Women were never

known to attend such processions before, but this was done in conse-

quence of a particular order from the viceroy. On this occasion even the

wives and daughters of the principal officers of government were obliged

to dance, some with umbrellas held over them, and others under an awn-

ing large enough to shade forty or fifty persons, and supported by six or

eight men ; last of all followed the men in like manner, singing, clap-

ping their hands, and dancing, with two men between each row to keep

them in order.

The people of each street attended their own carriages, and in this man-

ner proceeded round the town, one company after another. The figures

were very large, much larger than the animals they were intended to re-

present. Some of them were representations Gf buffaloes, others of bulls,

lions, bears, elephants, horses, or men. There were not less than thirty,

of a very large size, about thirty feet in height, and a great number of

smaller ones.

The next day was spent in drawing the body of the Poongee in his car-

riage, backwards and forwards, or rather in pulling against each other.

All the people, being divided into two parties, drew the corpse, from the

place where it formerly was, to an extensive valley, near the hill where it

was to be burnt. In the front of the valley the viceroy had a temporary

house erected, from which he could view the whole shew. Four cables

Z 2
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were fastened to the axle-tree of the carnage, two each way ; these were

held by the people, who every now and then uttered a loud shout and

pulled both ways at the same time. That day neither party gained any

advantage over the other, till near evening, when one of the* cables broke

and the opposite party gained the victory.

The following day they discharged the large rockets. Early in the

morning they carried all the figures and their rockets from the town, and

each of these figures was fixed upon a carriage of four wheels, and the

rockets were secured, by rattan loops, to strong ropes, which passed be-

tween the feet of the animal, so that when discharged, they, sliding on the

ropes, ran along the ground. Some of these rockets were from seven to

eight feet in length, and from three to four in circumference, made' of

strong timber, and secured by iron hoops, and rattan lashings. The last

of them, when discharged, ran over a boy of ten or twelve years old, who

died in a few minutes ; three or four grown up persons were also much

hurt. Towards evening a great number of fire-works were discharged,

which made a very fine appearance.

The next day was the time appointed for blowing up the corpse. On

this occasion, a quarrel arose between the two parties who had pulled the

former day, the party which had been unsuccessful insisting that the ca-

bles had been cut, and not broken, by the opposite party ; they therefore

presented a petition to the viceroy, requesting that they might have

another trial at pulling. This was granted, upon which, having procured

four new Europe cables, from the ships in the harbour, they re-commen-

ced their trial of strength ; however, the party which had been victorious

before won again, and broke the cables of the other. The unsuccessful

party was not yet satisfied^ but insisted on another trial of strength, the
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lowing day. That day neither party obtained the victory, upon which

viceroy issued an order to stop the contests, and to burn the Telapoy

the next day
s
which was accordingly done.

That day the corpse was burnt in a temporary house, erected for that

purpose, in the shape of a KiritH,"' with 'a stage in it upon which the coffin

was set to be burnt This was performed with small rockets, fixed upon

ropes with rings of rattan, so as to slide along them, from the top of a hill,

to the coffin, which was placed on the top of another hill. The rockets

being discharged, slided along the ropes, over the intermediate valley, to

the coffin, which was set on fire by them, and, with its contents, quickly

consumed,,

\
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In account of observations: -taken at the

near Fort St. George9 in 'the East Indies9 for Seter^

fnining the Obliquity of me Ecliptic in the months of

J)ecember$ 1809, June and December$ 181.0,

i, .ALTHOUGH the diminution of the obliquity of the ecliptic be a

question of a general nature, and in that respect not immediately within

the scope of the researches of the Asiatick society; yet if we advert to the

opinion of a celebrated mathematician,* " that it is only within the tor-

" rid zone, and near to the equator that the obliquity of the ecliptic can

" be observed with great precision/
8

the subject may be deemed to fall

within their province, and to be deserving of their attention.

* Vide Bougaen's figure de la terre, pag. 230.
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2. No observation of this kind has been, I believe, made in India.,

(or at least given to the public) since Mr. Le Gentil visited Pondicherry

,

in the years 176S-9. Nor do I think that any instrument of sufficient

power for that purpose had reached this country, until the government of

Fort St. George were pleased to purchase and intrust to my hands a cir-

cular instrument made by Gary, in the year 1807; which, being used with

proper attention, and some degree of skill, proved perfectly adequate to

the purpose. This will appear from the consistency and regularity of the

observations and results which form the subject of this paper.

3. This instrument being intended for astronomical and geographical

observations, in all cases where angular distances may be the object, is on

that account somewhat complex. But I shall confine my description to

its means and powers for taking altitudes.

4. The vertical circle is 18 inches in diameter, and is divided in a

masterly manner on the limb to fifteen minutes. In order to read the

intermediate parts there are two microscopes, fixed horizontally on

Brachia?, consisting of an horizontal, and an oblique ladder bar, meeting

at an angle somewhat acute, to where the microscope is suspended, the

other ends being screwed against the conic pillar which supports the axis

of the circle on that side.

5. This mode of suspending the microscope (though perhaps suf-

ficient for northern countries) is rather defective for tropical climates;

for after using this instrument upwards of ten months, I perceived the

absolute impossibility of trusting to the level alone for very fine observa-

tions, and saw the necessity of a constant reference to an horizontal mark

placed at a convenient distance, for accurate results. This irregularity

compelled me to reject the solstitial observations which I had taken in

A 3
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December, 1808, and June, 1809, and is to be accounted for from the

great expansion to which the intense heat of these climates, subjects every

kind of metal. It is true that this cannot be supposed to affect the ad-

justment within the limits of an observation, but I never observed twice

at the distance of an hour without having occasion to alter by some

seconds the mircrometers, when set to the horizontal mark.

6. The microscopes which read on opposite points of the circle are of

the usual construction, and contain micrometers the heads of which are

divided to 2 of a degree, and by estimation read to one. The wires in-

side act as in all such instruments, one as a fixed, the other as a moveable-

wire.

7. There is but one level which answers for all adjustments. It is:

suspended on two short arms, projecting from the horizontal axis of the

circle, and is exquisitely sensible ; the tube hangs freely so that the air

bubble remains upwards, whatever be the position of the circle. This

level is supplied with the proper adjusting screws and perfectly com-

petent for its purpose, subject to the checks to which I had recourse.

8. The error of centring is very trifling, and is variable. I never

observed it at its maximum to exceed 3. The error of collimation has

frequently varied from accidents, or other causes ; but since I refered to

an horizontal mark this became of no sort of importance, because pre-

vious to every observation, the moveable wires were always set at zero

against the mark. The thickness of the wire in the focus of the telescope,,

(which subtends nearly 6 ) is considered in the altitudes,* by observa-

tions of opposite limbs..

* In place of wires, a large spider's web, found in numbers in the Coorg country, is made

use of. It is exquisitely delicate : it is perhaps extraordinary that it, should have been found

on a great number of observations to subtend so considerable a quantity..
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9. The successive observations were taken as is usual, with the limb

of the circle facing alternately east and west, and latterly care was taken,

that previous to letting the light in, it should be equally heated , which

was done by inverting it from the position it was in during the morning,

a short time before the sun's passage over the meridian.

10. Immediately before observing I set the micrometers at zero, the

horizontal wire being on the mark, and immediately after taking the al-

titude I renewed the operation. Between these two readings there seldom

was a difference above 2. The mean was always registered,

11. The instrument is placed on the center granite pillar in the ob-

servatory, and is in every respect perfectly fixt and steady. The tem-

perature was always noticed at the time of observation, with a view to the

refraction, which was computed (without reference to the tables ) from

Bradley's Formula, and with the constant quantities given in my paper

on the declination of stars, published in the XI. vol. of the Asiatick re-

searches. The sun's declination used for the. reductions, and also for the

latitudes, was invariably interpolated for the exnct moment from the

tables given in the Ephemerides. The parallax was taken for the month,

and day, from Bradley's tables, given in Callet's Logarithms.

12. The Brahmin assistant, Sanevasa-chairy", always observed the

transit of the sun, whilst I was taking its meridional altitude, which formed

also a powerful check, against any irregularity which might have creptin,

From the instrument being disturbed from the meridian, when I elevated

the telescope. How far these precautions have succeeded will best be

Ishewn by what follows.
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PARTICULARS OF OBSERVATIONS.

13. I stated above, that from want of sufficient knowledge of my

instrument, I had been under the necessity of rejecting the solsticial ob-

servations, which I had taken in December, 1808, and June, 1809; these

receding rather too wide, for deducing from them the obliquity of the

ecliptic. It was only in December following that I obtained sufficient

checks over the irregularities I have noticed, for relying on the powers

of rny instrument. But then the weather proved generally unfavorable,

and I obtained but a few unobjectionable observations, two of which

only, were sufficiently near the solstice, for the present purpose, and oa

which alone I would not have trusted the fate of the present paper,

though the mean result agrees within 2 of all subsequent setts.

14. Observations of the sun's altitude in December, 1809.

20th. 23d.

Obs'd Altitude of O's Lower Limb, . . 53 13 14.88 53 12 38.30

Refraction, — 35.30 — 35.50

53 12 39.58 53 12 2.80

Parallax, ...... r ... ...,--,--..... f 5.12 + 5,12

53 12 44.70 53 12 7.92
©VSemidiameter, .....--..._.--.« '+ 16 17.40 + 16 17.60

Cor'd. Altitude O 's Center, ......... 53 29 2. 10 53 28 25.52
90 90

Zenith Distance, .._:.. r -. .,.;., - .'..V. . 36 30 57.90 36 31 34.48

The sun entered y? onthe 21st of December, at 16 38, to which instant

the above zenith distances are to be reduced, by interpolating for the

maximum of the declinations, given in the ephemerides for the 19th,

^oth, g.i st and 22d, and comparing this quantity* with the declination

— - — - - - — - -- --- -•

—

j

* Maximum of Decimation on 21st, 23 27 4,3.136 23 27 43.136
Declination on 20th, ................ = 23 26 50.600 -23 27 26.640

Differences,. „......„.. .„..„.- 52.536 16.496
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due to the aoth and »sdi at moon, Madras' time, or 19th- arad #$$< is ;

38 $6

Greenwich time.

15. Observations of the sun's altitude in June, 1810.

17th. 22d. 26ih.

Qbs'd Altitude of ©'s Lower Limbj. _ 79 25 41.25 79 20 44.09 79 24 15.99

Refraction,
.
^. ...... ..„..^..--.---, — 8,55- — 8,70 — -. '

8.-58'

v 7£ 25^32.70 ' 79 20 35.39 79 24 7.41

Patallaxi, .„-.•„. ...... L..Ul.V.'....:
;

i .. + -1*43- + -1.55-
'

"+
'

't'StP

79 25- 34.-1* 79' 20 36:94 - 79' 24 8.95

O's Semidiameter, .........<.-..- . + 1£ 46.10 + 15 45.90 + 15 45.60

Cor'd Altitude ©'sGenter, ......... 79 41 20^-22 - 7936 22-.S4 79 39 54.55

90 90 90

Zenith Distance..... --..-.. .-.--.-.. 10 18 39.78 10 23 87.1G 10 20- 5.4a-

The o entered 25 on the sist of June 9 at is 54<, Greenwich time,

therefore proceeding as above we have*

Zenith Distances, ................. 10 18 39.78. . 10.23 37.16 10 20 5.45

Reduction, .................. 4 55.92 0.16 3 30.07

Observations reduced to 2lst
5
. ....... 10 23 35.70 10 23 37.32 10 23 35.22

10 23 37.32

10 23 35.70-

Mean zenith distance reduced to the 21st, .... 10 23 3Q. 186

J* Maximum. of Declination, 23 27 42.44 23 27 42.44 23 27 mM
Declinations.... 23 22 46.52 23 27 42.28

.
23 2* i2.37

Differences, „. 4 55.92 0.16 3 30.07

B 3
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10. Observations of the sun's altitude in December, 1810.

20th. 21st. 22&

Obs'd Altitude o's Upper Limb,-.. 53 46 7.30 53 45 19.56 53 12 26.39 LL.
Refraction, — 34.67 — 34.48 — 35.29

53 45 32 '63 53 44 45.08 53 11 51.10

Parallax,.- - ..... + &.90 + 4.90 + 5.02

53 45 S753 53 44 49.98 53 11 56.12

O's Semidiameter, ...... —
• 16 17,45 — 16 17.50 + 16 17.55

Cor'd. Altitude O's Center, 53 29 20.08 53 28 32.48 53 28 13.67

90 90 90

Zenith Distance, 36 30 39.92 36 31 27.52 36 31 46.33

The entered y? on the 21st of December, at 22 31, Greenzvich time ;

therefore, repeating the preceding process we have*

Zenith Distance,.

Redaction, .
{«i ...

20th. 21st. 22d.

36 30 39.92 36 31 27.52 36 31 46.33

1 605 19.10 0.48

36 31 4j.97 31 31 46.62 36 31 46 81

36 31 46.62

36 31 45.97

Mean zenith distance reduced to the 21st, . 36 31 46.466

* Maximum of Declination, .......... 23 27 41.92 23 27 41.92 23 27 41.92

Declinations, 23 26 35.87 23 27 22.82 23 27 41.44

Differences,. 1 6.05 19.10 0.48
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17. We now proceed to deduce the apparent obliquity of the ecliptic

from what precedes.

Zenith Distance, 21st of December, 1809, ............... 36 3\ 50.52

21st of ftune, 1810...... :,.".-/./: 10 23 36.11

Distance of Tropics,....!,.... ............... 46 55 26.53

Half sum or apparent Obliquity............. 23 27 43.26

Solar Nutation,*.. .................. ........ -j~ 51

Obliquity for the middle of J 810,. ................... ......... 23 27 44.17

Zeni(h Distance, 21st of June, 1810, 10 23 36.11

. ___ 21st of December, 1810..................... 36 31 46.28

Distance of Tropics, 46 55 22.39

Half sum or apparent Obliquity............. 23 27 41.19

Solar Nutation............... ........... -J- 51

Obliquity for the beginning of 1811........................... 23 27 41.70

Obliquity for July 1st, 1810, N. A........................... 23 27 42.12

by Observation,.. .......................... ......... 23 27 44.17

Difference, .................................. -f- 8.05

Obliquity for January 1st, 181 1, N. A.... 23 27 41.48

. by Observation, 23 27 42.10

Difference, -}- 0.28

/

* For the solar nutation we kave the following formula. Let the sun's longitude = L.

The solar precession = P. The obliquity of ecliptic = Obi. N = the nutation. Then,

. Sin. Obi. P _. , _. 0.4341
NssSin.* Lx- X - = Sin. r L x ~ X 3''.628=Sm. 2 Lx 1", nearly,

90 4 1.570

and when L = 90, then Sin. 2 = 1, and N = 1 nearly. Doctor Vince makes it 1 iu the win-

ter, and 0.7 in the summer solstice, the mean of which is 51.
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18. As the mean- obliquity of the ecliptic,, and. the quantities, of its di-

minution, can only be deduced with accuracy from a great number of ob*

servations of the apparent obliquity taken at different times, .and places,

and at considerable intervals ; I shall not detain the reader with this last

reduction, but present this paper to astronomers in Europe, as an in-

gredient which may be combined with others, for the resolution of this

important problem.; being at the same time in hopes, that the advantage

which I have had of observing between the tropics, may balance the in-

accuracies which (notwithstanding the utmost care in taking the altitudes)

may have crept into my observations.

anuHMjjgEMWiMijqiran

Of the Latitude of the Madras Observatory., deduced from 100 observations

of the Sun's Meridional Altitude.

19. These observations are given in the tables at the end, with the

respective elements which have served for obtaining the latitude. The

mean limit of the results is 6. The power of the instrument may there-

fore be taken at 3 on each side of the mean, and any observation diverg-

ing by more than double that quantity on either side, (6) may justly be

rejected' as affected by some error, independant of the instrument. This

I have done in the course of the present series.

20. It will appear remarkable, that the mean latitude derived from

100 unobjectionable observations, (48 of which were taken when the sun

was either on or near the zenith) should give the latitude of the ob-

servatory by 7 43 less than the stars. This difference is further con-

firmed by 16 observations of the sun., taken with the zenith sector at

different times at the observatory. What follows will shew the com-

parison.
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With Major IvA^;e- (56 ObsWvdfions wrtMhS°of th^&enHfcviih 8fO£pifc.tJJNtttfl [5s8$

ton's Zenith. Rector!. (20 Observation;* of d^,, very near. £he 2emf|, in .JS©7
?

'\
1,3 jLj%§&

._„ ,
.

' „ '

6 (Latitude by 500 observations of 52 Stars'; Within 8' of/ '
t *

aii

With' the Z. Sector,)
' '

C 13 4 IS. ] 7

/: ylinBtgnoy £ the .Zehitk,
!f
.w....i^: w..&>tir̂ J

. -JP
|,-....

i

.,... it .) q—^

—

',_., ,/ • .... | Difference, ..„.,...........„,.,»„.., ...„„.„....._...
,

r 7.4a
' - -'

- '

• •'--.
1.

J » TrUv r t 21B7<i 9QJ ii..
i , .' •::•

[

'2i
;

.
' Mr. Le ;Ge :

ntil', who' observed foe obliquity" of^ the ecliptic : at

Pond/cherry , iir the year i'76&" remarks, that his observations ! df " 'the* pofev

sW/g'ave the latitude riy J "43 less - than the sun, which he considers^!?

proof- of the' correctness of 'the elements lie: has used r

in- the reductio&^f*

.his observations. ' With' due deference to the ingenuity- of so Je'miheht au

astrpnprnerj I beg' toobserVe that the nole star, which is so little elevated

under the parallel of Pondicherry, was not a fit object; of comparison, on

.account of the great refraction due to it at 10 and 13, altitude.* . I shall

propose R'jgulus in preference, which is on the sun's path, and being only

•9 14 north of the zenith of the observatory, is not subject to any sensible
W '< '..

' m -A\ k ?Asii Sv"'«i teta
error of refraction.

- • V '. :

-
, . sw« ,

22. Now it will appear by table t, of my paper above quoted, that

o 1 11

"Regulus gave 13 4 .. .13.434 for the latitude of the observatory, and by
1 1

* I have taken 14 altitudes at the superior transit of the pole star, with Gary's circle, the

limits of which are 8.6; that is the extremes 4.3 from the mean. The mean superior al-

I titude was observed 14°' 51 36.826, which, by using Bradley's refraction (3 32.274) gives

the latitude 13 4 7.33. ' This result is perfectly consistent with the present observations.

1 But as I had no observation of the inferior altitude, and as I did not refer'at that period to

an horizontal mark, I omit for the present giving the particulars relating to it, though I be-

lieve the results cannot be far removed from the truth.

C 3
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the present, that 48 observations of the sun, when near the zenith, brought

out 13 4 6.484. Hence t'he difference is 6.951 not far different from Mr.

Le Gentil's quantity, but with a contrary sign, so that we differ in this-

respect by 12: but in the far more important object of the obliquity, it

will appear that we agree as near as could be expected.

23. On the probable cause why the sun should so constantly give a

lower latitude than the stars; T can only repeat what I have said formerly

in the paper above referred to, namely, that from allowing too much for

the effects of refraction, astronomers in Europe,ass\gn probably too great a

zenith distance to the sun, by which excess they place their zenith too far.

from the ecliptic, a circumstance which tends necessarily to depress the,

results of observations of the sun, taken in low latitudes-.

' JOHN WARREN,
Honorable Company's Observatory,

J

Ut of February, 181 1.
1

> '

- - •
•

'-,.-
Errata in the paper on the declination of Stars, published in the XitJi

Volume of the Asiatick Researches. Table Vth, 3d column,"

corresponding Latitudes,

o 1 • n 010
N. for 13 4 2.207 read 13 4 2.879

S. for 13 4 4.499 read 13 4 5 403

Column 4tb. for 13 4 3.323 read 13 4 4.181

THESE differences arise from the latitudes having been reduced,

without interpolating the sun's declination for the respective days ; which

has been done in the present correction. This alteration however, affects

nothing of what 1 have said in the 26th article of the paper, because

I only considered the observed zenith distances and not the latitudes.
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TABLE I

Containing the Observed Altitudes of the Sun, when near the Zenith of the

Madras Observatory; in the years- 1809 and 1810.

Twelve observation!- of the Sun., m Aptil and May, 1809.

Day of

the

Month.

Obs'd Altitude. *

1

C-

u s
0's

<u
. .s
o

.2 « Semidia..

6
ou

e
3 "c3 meter.

at .
XS O) 03

CO ~-i t£ Ph *

©'»

Declination.

Latitude.

April 14

19

May 1

5

14

10

5. 85 40 23.07

87 26 39^52

N. 88 6 33.40

87 27 24.27

84 32 17.13

84 3 39.935

INCHES.

29.870 87.7

^9.84-i 88.8

29.758 92.0

29.760 88.0

29.854 94.0

29.836 36.0

3.309

1.860

.; +
0.60

0.342

. + ..

15 57.7
L5 56.3

1.743 0.315115 53.5

2.291

4.628
0.419U5 52.44
0.842 15 48.9

5.107 1.880|15 50.2

_(- _
9 16' 45~500

11 2 57;810

14 57 56:450

16 8 50.957
18 32 23.786

19 1 0.040

13 20 27.439
13 20 23.508

13 20 21.722
13 20 20.915
13 20 26.030
13 20 26.038

N. B. These observations and the following were taken >

without reference to an Horizontal Mark. V

13 20 24.275
1-2 47' 48.409

Mean, 13 4 6.342

_(
!

April 20

25

May

W.

w.

AV.

w.

\v.

3. 88 20 1.97

89 59 21.68

N. 87 15 53.35

86 58 2.70

86 40 27.64

86 6 3.77

29 824

20.894

88.0

88.0

29.820,92.0

29.852 87.0

29.797 85.0

29.746i92.0

1.579 0.292
I

0.2290.000

1.990!0.365

2.259

2.506

2.953

0,405
0.448

0.539

15 56.05

15 54. 8C

15 53.90
15 52.87

15 52.65

+
15 52.22

11 2341. 160 12- 47 44.427

13 4 19.828

B5 16 3.648

1.5 33 54.850

15 51 31.348

16 25 56.557

12 47 49.479

12 47 48. 27

J

12 47-48.56G
12 47 49.580

12 50 48.133

jftrror of collimation, 18 42.0C7.

Affected of the error of centring.

Mean, 12 47 4S.409
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Twelve observations of the Sun, in August, 1809.

article H,

Day of

the

Month.

Obs'd. Altitude.

C
Ol

u 0J C

S
iS

.0

1 .'

o aJu V-,
03 u cd

as Ch ea
i

'' £U

Semidia-.

meter.

0's

Declination.

.'Latitude.
I

Aug. 12

14

17

19

22
24

N. 87 57 36.34

88 33 48.73

89 30 10.295

S. 89 51 13.63
' ;88-,-19. 58.75

' 87 39 22. 1

5

INCHES,
j Q

29.896 88.0

29.892 89.0

29.772 91.01

29.794
29.830.

29.798

S6.0

87,0

88.0i

1,891

1.394

0/62'f

„ +
0.298

0.211

O.Q75

0.343 0.025
l.,779;O;0^4

2.081 '.0.341

15 49.2
15 49.5

15 50.0

15 50.5

1,5 50.1

15 51.5

15 7 7.29
14 30 51.99
13 34 32.93

12 55 53.99
11 .66 27.35

11 15 51.48

13 20 31.237

13 20 29.037
13 20 32.679

13 20 31.178
13 20 40.255
13 20 39.570

13 20 33.992

12 47 39.337

Mean, 13 4 6.6645

11 W.
13 w.
181 w.
2P w:
23 w.
26 w.

N. 87
87
89

3'i 89
88
87

6 46.70

42 43.92
16 26.69

12 0.60

32. 47.53,

30 26.35

29.884
•29:914

29.798

29.834

&9.7V4

88,0

88.0

85. ei

86.0

88.0

29*770 87.0

2.135
2.161

0.371

0.232
0.983

1.810

0.41b

0.373

0. 1 07
0.114

0.213

0. 360

15 49.0
15 49.4
15 50.3
15 50.9

15 51.1

15 25
14 49

7.67

11.17

1,5 20.23
16.2799
36 15.12

15 51.96|10>33 57.63

[12 47 41.660

j
12 47 42.702
|12 47 37.026
12 47 36.608

12 47 37.260

12 47 40.770

Error 'of c.ollimAtidft, 18 32.662.

Affected of the error of centring.

Mean, 12 47 39.337

Twelve observations of the Sun, in April and May, 1810.

Article Hi.'

April

May

N. B.

18 E. S.

20 E.

22 E
24 E. N

,2 E
4 E.

87

87

16 49.80..

58 27,35

88 39 26.85

89 .19 35.70

87

87

.36 38.85

1 ,0.92

i9J736 86.5 2.2L9 0.40 1

0.31

0.21

0.11

.15-66.

7

1.5 56.2

15 55.6

15 55.2

29.714
29.706
29.668

87.5

86.5

87,0

1.647.

1.093

0,-547

J29.646
J29.690

87.8

89*0

1.937

|2.416

0.36 •

0.45

15 53.2

1-5 52.7

10 36 49.80

11 :-]8 31.00

11 59 26.71

1^S9 36.4 2

15 11 35.53

15 47 12.M666

13 4 5.119

[13 4 8.787

13 4 5.143

13 4 -5.057

t3

14

6.003

4.320

These observations and the following were taken
-J

with- reference to an Horizontal mark. $ Mean, 13 4 6.746

18 4 5.738 ;

18 4 ' 7.754
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Article III. Continued.

%l

Day of

the

Month.

Obs'd Altitude.

c
. O's

u <o ss
<0 e.

o
o

M Semidia-

S s
o u fc< nj meter.
u CU Sh

eg r
53

Si

0'S

Declination

.

April 19

21

27
29

May l

87 37 49.80
88 18 58.25

88 59 35.35

89 41 47.32
88 3"! 52.54

87 54 41.39,

INCHES."

29.736

29.702
29.684

29.672

29.708

29.646

86.5

86.8

88.0

87.2

87.0

1.933

1.371

0.820

0.245

1.194

1.6961

0.34

0.26

0.16

o.-oej

0.23

0.32

,.+ ,,

15 56.4

15 55.8

15 55.4

15 54.4
15 53.9

15 53,4

10° 57 49*. 80
11 39 4.32

12 19 37.52

13 38 17.73

14 16 19.52

14 53 32.84

Latitude.

13 4 5.193
13 4 11.381

13 4 7.430

13 4 11.475
13 4 4. 996
13 4 -6,054

Error of collimation, 1.008. Mean, 13 4' 7.754

Twelve observations of the Sun, in August and September, 1810.

iv.

Aug. 2 E.

12 E.

15 E.

17 E.
21 E.

23 |e.|

N. 84
87

50 45.47

36 43.89

88 31 23.24

i29.562

29.656
92.0

90.2

29.616 88.0

S.

89
89
88

9
1

21

2.03

23.150
29.622

29.568

14.17029.546

87.0

87.0

88.7

4.1401 0.601.15 '47.63117 57 34.970

1".930| 0.35 15 49..13J15 11 35.560

0.22.15.190|

0.680

0.700

1.330

370j 14

0.13 15

0.15 15

0.24 15

50.1

50.9

51.3

13

13

16 52.3-10 1

+
39 12.600

21 21.320

41 13.520

4

4
4

4
4
4

Mean of the four latitudes, 13 4 6.4843.

4 930
7.000
4,310

4.180

7.820
9.120

13 4 6.226
13 4 6.145

Mean, 13 4 6.185

Aug. W.
W.

14 W.

20 ;w.

24 |W.

Sept. l|W.

N. 84 35 43.23

87 18 53.61

88 12 52.80

S. 89 21 9.67

88 52.73

85 15 0.89

29.542

29.646

29.636

29.634
29.511

29.464

91.8

88.8

86.2

86.8

87.7

88.8

1

4.340 0.76 15 47.6

2.170 0.37 15 48.96
1.250 0.27 15 49.5

0.540 0:10 15 50.7

1.600 0.29 15 51.5

3.760 1.05 15 53.2

Error of collimatioti, 0.045.

18 12 37.380
15 29 22.760 13 4
14' 35 21.250 13 4

+
12 41 8.730

11 20 52.900

8 -31 59.09

Mean, 6.145

D 3
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IL

Containing Observations of the Sun's Altitude, when near tlic Solstices,

Ten observations of the Sim,, in- June, 1S1(X

Article I.

Day of
C

CL>
.

'

S
©'*

—

'

thi Obs'd Altitude. b
o

o
H Semidia- Latitude.

Month. o
s
o
a
23

S CO
u

03 Oh

meter. Declination.

1

June 13 E. N\ 79 37 6?70
INCHES.

29.560 92°. "8.40 1.51
. - + ..

15 46.3 23°Tl 25''50 13° 4 5.61

15 E. 79 30 32.11 29.472 91.8 8.48 1.53 15 46.2 23 17 55.43 L3 4 6.89

6.8617|E. 79 25 41.25 29.472 91.0 8.55 1.54 15 46.1 23 22 46.52 13 4
22 B. 79 20 44v09 29.546 88.0 8.70 1.55 15 4,5. 9: 23 27 42.28 13- 4* 5.12

26 E. 79 24 15.99 29.504 91.0 8.58 1.54 15 45.6 23 24 12.37 13 4 6.92

28 E. 79 28 27.81 29.482 82,9
,

8.67 1.54 L5 45.6 23 19 59.22 13 4 5.50

Mean, 13 4 6.15

JuU3 L4|W. N. 79 33 37;26 29-520 92. 4| 8.4 J 1.52 |l5 46.3 23 14 52.25 i 13 4 8.89

25} W. 79 22 46.46 29.528 88. SJ 8.66 1.55 15 45.7 23 25 41.71 13 4 6.76

27 W. 79 26 12.36 '-29.526l91.0l 8.56 1.54 15 45.6 23 22 17.95 13 4' 8.89
J

29|\y. 79 31 8.9.8 29.465[37.'5|-8'.54' 1.54 15' 45,6 23 17 15.88 13 4' 3.46
j

13- 4 7.00

Error of- coll.fnation, 42; Mean,"

13 4 6.15

13 4 6.575

Ten observatiom > of the Sun, in Dece rtifbef, 1810, and January, 181 1";

Article II.

Dec. 13 E. Sv 54 4 42.16 29.672 81.5 3:4.150 i.86 16- 16.9 23' 7 58.22 13 4 6.11

21 IE. 53 45 23.22. 29.71 1 83.

1

3 1.480 4.90 16 17.5 23 27 22.82 13 4 4.79

26,E. 53 48 29.44 29.654 8.0.2 34.490 4.S9 16 17.7 23 24 12.97 13 4 4.89

1811; 28 E. 53 20 44.50 29.670 78.0 35.181) 5.01
+

16 17.75 23 19 39.47 13 4 8.45

Jan. 3 E. 53 45 12.25 29.668 81.8 34.280 4.90 16 17.77 22 54 46.71 13- 4 7.63

6 E.
1

54 36 36.00 29.814 78.0 33.93u 4.74 16 17.72 22 3S 8.72 13 4 2.19

13 4 5.676

— -w_

*
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II. Continued.

207

Day of
u

*» 1

®
1

a> .1 H
O's

0's
the Obs'd Altitude. 02 l-I | H 1 Semidia- Latitude.

Month. o
a
o
u

Si " ' J2

S £ i g meter.
-c £-•».•-*

Declination.

Doc 10W. S. 53° 47 i'.94

INCHES.

29.680 81°.l 34.57
,+
4.92 16 16.6 22° 53 2.92

O

13 4 8.12
1811 22;\V. 53 12 26.39 29.682 81.2 35.29 5.02 16 17.56 2-3-27 41.44 13 4 4.89-
Jaa. 4 W. 54 23 38.56 29.772|79.0 34.06 4:80 16 17/75 22 49 0.96 13 4 9.49

7 w. 54 10 49.10 29-.786I78.0 34,43.: 4.84 16-17.70J22 29 8.94 13 4 10.68

13 4 8.295

Mean latitude, in December, 1810, and January, 1811,

13 4 5.676

13 4 6.985
Mean latitude, in June, 1 810,.... , ........ , .......

.

13 4 6.575 1

Error of collimation, 1.307i, Mean, 13 4 6.780
j

TABLE III.

Containing the Observed Altitudes of the Sun, ivfien on or near the

Equator, in the Year 1810;

ji
\- 1 N. +-

Sept. 3|E. 84 28 23.44 29.428 86.0 4.489 0.21 15 53.70 7 48 16.82 13 4 4.379
'

7 e-; 8'3 26.82 c29.542l91.v 5.634 1.03 1
5-'- 54.70 6' 20 24.68 13" 4 7.-764

91 E. 82 14 31.50 29.496 91.0 5.-248 1.14 15'54.20 5 34 19.86 13 3 59.268

J 12 E. 81 6 4.81
J'29.564

00.5
,

7.179 1.31 15 55,95 4 26 2.43 13 4 7.539

1
15 Ei 79 57 3.52' 129.551 91.0 8.H.0 li50 15 £6.75 3 17 3.94 13 4 10*270

17 E. 79 10 48.18- |29.554 90.0 8-.714 1;50 15-57.27 2 30-4-5.81 13 4- 7.474

Mean latitude by face E. 13 4' 6.1156

4Sept. 4|Wr. 84 6 11.20 I29.47J6 88.01 4.76C)' 0.74 15 53 95 •7 66 18.83 13- 11.706
10W. 81 51 46.58 29.5 C26 91.8 6.555 \,\& 15 55 46 5 11 39.29 13- 4 1.625

14|VY. 80 20 12.23 120.564 90. 5i 7.7931 1.42 15 66 47 3 40 7.34 13 4 5.013

Mean latitude by face W. 13 4 6.1113
V 13 4 6.1156

Mean latitude, IS 4 6.1119
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:v.

Containing the Ohserped -Altitude? of the Sufi, aP various places between

the Tropics* in tfye Year 1809-10,

'

Day of"

the
«3 •

Month.
fa

Obs'd Altitude.

1809

Dec. 20
30

1 810
March 31

April 6

May

1809
Dec.

1810
April

10

10

17

22

E.

E.

E.

E.

E.

E.

E.

E.

E.

E.

E.

23

3.1

5

11

13
15

17

May 3

5

7

9

21

W.
w,

w.
w.
w.
WJ
w~.

w.
w.
w.
w.
w.

'

-d

'

1 u 1 .

o
a O's

w
- e 1V

CD
id

o
_o

13

Semidra-

1 a
meter.b tH (-,

<tf rS D «j

CQ H P3 Ph
.

.

O's

Declination.

N.

Latitude.

o

53 is' 14.88 -

.53 27 44.94

80 35 30.70

82 53- 33.50

83 38 48.70

84 23 25.50

87 1 0.92
85 53 4.64

85 20 46.28

83 36 54.30

82 32 24.96

53 13 14.88;

5.3:3.1. 48.03

82 30 4.3.60

;
84'45 4-3.90.

85 29 40.90
86 12 55.58

86 55 42.95

87 18 48.28

86 43 40.10

86 9 33.71

85 36 44.3

82 44 44/46

2S5

. 686)80.0

29.74479.8

29.716 86.2

29.710

29.728
29.654

29.690
49.586

29.628
29.584

29.502

87.9

86.5

87.0
r i

89.0

88.0

89.2

85.6

85.3

35.30
„ +
5.12 16

+ „

17.4

35.13 5.09 16 17.7

;

7.74
;

1.14 16 1.2

5.801 1.06 15 59.-9

5.200 0.95 15 59.4

4.570 0,84 15 58.8

2.416 0.45 15 52.7

3.325 0.61 15 51.8

3.762 0.69 15 51.3

5.211 0.94 15 50.0 {

6.085 1.10 15 49,0

23 26 50.60

23 12 19.52

3 55 34.63

6 13 36.76-

6 58 50.28

7 43 30.25

15

16

17

19

20

47
55

27
11

15

13

13

13

13

13

13

12.666113 4
13.067

37.467
24.696

55.176

13

13

13

13

r

29.780 80.0 35.50 5.12 16 17.60

29.780 80.9 35.26 5.11 16 17.70

29.648 87^5 6.094 1.11 16 0.20

29.694 87.4 4-.271 0.78 15 58.60

29.648 86.5 3.670 0.67 15 58.00

29.708 8¥.7 3.085 0.57 15 57.50

29.672 86.5 2.501

2.179

0.43

0.41

15 57.0

15 53.0029.678 88.0

29.638 80.9 2.661 ! 0.49 15 42.50
29.59S 88.0 3. 166 1 0.58 15 52^00
'29.620 88.9 3.551 0.65 15 51.6

29.533 83.0 5.940 1.70 15 49.3
J?

23 27
23 8

50

5

49
32
15

26.64

17.37

i-

50.56

45.19

40.98
57.30

48.60

y 29 31.2591^3

16 4 37.065|fl3

i6 ;3&
f

'39V267]i3-

17 11 34.557113

20 3 41.318 13

10.770

7.494
2.391

7.556
10.658

Mean by face W. 13 4 7.858

7.30

7.88

9.030
8.101

6.430

9.680

4.320
6.792
11.975

4.725
4.151 i

Mean by face E. 13 4 7.307
Mean by face W. 13 4 7.858

Mean latitude, 13 4 7.582
'
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VI.

On the notions of the Hindu Afronomtrs^ concerning

the precejfion of the Equinoxes and motions of the

Planets*

By the PRESIDENT.

•BBS

IN an efiay on the Indian and Arabian divifions of the Zodiack9

inserted in the Ninth Volume of the Afiatick Refearches, I adverted

to a pafTage of Bhascara, on the preccffion of the equinoxes, and

intimated an intention of further noticing this fubjeel; in a feparate

eilay. * The paffage, which I had then in view, occurs inBiiASCA-

ra's defcription of the armillary fphere. f It appears to me deferv-

i in. i

-—
- .1

'

* As. Res. Vol. 9. P. 3J j.

~\ Gblad'hjcya, C. 6. V. 17 and i$>

E 3
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ing of diftincl: examination for the Information which it contains, th€

difficulties which it prefents, and the variety of topicks which it fug*

gefts. 1 fhall here quote the original and add a verbal tranflation.

^^WlTTH^TTH^Jt
|| \^ If

et The interfeclion of the ecliptic and equinoclial circles is iheCran-

€s iipdia or interfering point of the fun's path. Its revolutions, as

€S declared on the authority of Surya (SauroEiak), are retrograde three

u myriads in a Calpa. ^This is the -fame with the motion of the folftice^

" as affirmed by Monjala, and others. But, according to their

u doctrine, its revolutions are 199,669 in a Culpa."

This is the very paffage, to which the .commentator on the Surya-

Jidd'hania, cited by Mr. Davis,* alludes, where he fays " the mean-
64 ing of BhAscara acharya, was not that Surya, [in the Surya.

^ Jidd'hdnta,'] gave 30,000 as the revolutions of the places of the colures,

u in a Calpz ; the name he ufed being Saura not Surya t and applied

"to fome other book/'

• It is certainly true, as here obferved by this commentator, that

Bhasc-ara's quotation does not agree with the text of the Surya Jidd'h-

dnta, which expreffes, " The circle of the afterifms moves eaflward

f As. Re*. Vol, 2, P. 263*
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cs thirty fcores In a _)>«£#. Multiplying the number of elapfed days by
* ( that, and dividing by the tcrreftrial days, [which compofe the

« s cycle], the quantity obtained is an arc, which, multiplied by three,

tS and divided by ten,® gives degrees (am'aj termed ayana
s [or the

*' place of the colure.]"

«V *N A^

Here the number of revolutions is 600 in a yuga, anfwering to

f€oo,ooo -in a Culpa; and not as -ftated by Bhascara, 30,000. But

the commentator's mode of reconciling the contraction by fuppofing

a different book from the Surya fidd'kdnta, to have been intended, is

incompatible with Bhascara's own explanation of his text, in the

VdfandbhdJJiya, containing annotations by himfelf on his owntreatife.

He there fays in exprefs words, " the revolutions of the interfering

" point of the fun's path are ftated in the Suryajidd'hdnta, as amounting

* £ to 30,000 in a Culpa "f

•*s ..5^

His commentator, Monis'wara, has therefore recou'rfe to

other expedients for reconciling the contradiction between Bhas-

* Ra ioof 27 to 90°.

+ Bhascara's Vafnna. Hhjjrjyn on tlie aftronomy and fphcrlcks of his Sidd'hdnta sWomani. Tins vo-

lume of annotations is commented, with the Siromani, by Nrisinha in the Vafand Vdrt^ca, as proceed-

ing from the fame writer ; and is exprefsly acknowledged to be a work of the author of die text (as it

aftualy purparts) by the Scholiast Muniswara, in this very place, where he is endeavouring to fupport

his own interpretation of the text, againft the apparent and natural fenfc of a paff.<ge in the author's notes.
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cara's quotation and the text of the Surya fidd?hanta. Some, be

obferves, have propofed to read niyuta "a hundred thoufand" for

ayuta " a myriad."* Others have fuppofed the calpa to be a twentieth

part only of the period ufually fo denominated. The commentator

further fuggefls the refolution of the term vyaftah, tranilated " retro-

grade," into vi for vivfdti
£S twenty }

* and ajiak, which he makes to

fignify "multiplied/* and expounds the phrafe "thirty thoufand

multiplied by twenty." But diffatisficd with this and with another

expoiition, by which trayam " three" is conflrued into ?' iixty," he

gives the preference to an equally drained interpretation, which divides

'• the fentence into two members :
" its revolutions are declared by

" Surya, and [according to a different authority] are retrograde three

" myriads in a calpa,**

However unfatisfadory thefe explanations of the text may be, they

prove the concurrence of the commentators of both works in the re-

ceived interpretation of the very obfeure pailage of the Surya-fidd'hdnta

which is the fubjeft of their difcuffion. That, interpretation is fup-

ported by correfponding paflages of the Soma fidd'hanta, Laghu

VafiJ/it'ka, and Sdcalya-Janhitd, in which the number of fix hundred

. revolutions is explicitly ftated:-f as well as by other quotations., which

* He alludej cither to the Vdftina vdrticet, in which that emendation of the text is actually fuggefted

by the annotates Nruinha, or to fome cariieg commentary in which the feme conjectural emendatios

may have been originally propofed.

f g^qsiTrf^^ff^H^grp^^®!^
(| w^fjtf^^rfj^tesR^; I Somafidd'hdnta

TTH^I^f^xrsP ^^W^^^^^^ll Sdcalyafanhitd. l. 286—291.

^^ ;^|rHHiw^i%^KiT[^T i! LaghvvafiJhMaSidd'Aanta ciicdby D
and Nrisinka, qr the Surya fidd'hanta,

ADA BUM
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clearly demonstrate, that a libration of the equinoxes, at the rate oF

§x hundred in a yuga
9
was there meant. For, in all the paffages

auoted, the revolution, as it is termed, of the equinoctial points,

confifls in a libration of them within the limits of twenty-feven de-

grees earl, and as many weft, of the beginnings of Aries and Libras

and that fuch is the meaning conveyed in the text of the Suryafidd
,

kdnta3
-

bdiflinclly mown by the commentator cited by Mr. Davis, *as

well as by, the other commentators- -on that work*

The fame doclrine is taught in the Paraiara-fidd'hdnta, as quoted
'

by Muniswara; and, if we may rely on the authority of a quotation-

by this author from the works- of AryabhatVa, it was alfo main-

tained by- that ancient aftronomer: but, according to the fir ft men-

tioned treatife, the number of librations amounts to 581,709, and,

according to the latter, 578,159 in a Calpa, inftead of 600,000: and

A'ryabh at t"a .has Mated the limits of -the- libration at 24° inilead . of }

2ft.'

Bhascara himfelf, adopting the -doctrine for -which he quotes the

authority of Munjala, in the paffage above cited, mentions a com-

plete revolution of the places of the colures through the twelve figns
11 in mi v vi

of the Zodiack at the rate of 59 54 2 31 12 per annum, or 199,669

complete revolutions in a Calpa. Having computed upon the fame

* As Res. 2. p. 267. The commentator is hhljinhd.

A'ry aehat't'a, in the Aryajhtas'ata ( quoted by Mutuj'WA'RA, -Ifis * fpecially neceffuy to diftin»

guifli the particular work of this author to which reference is made: for B&ahmkcupt/v reproaches him

for his inconfiftency in affirming revolutions of the nodes in the A'rya/Iitat'aia, which he denied in the

Daragiiaca. It is therefore probable, that the libration of the equinoxes (confidercd as node*) toi whidfc-*-

She fird mentioned work is quoted, may not be dated in the other.

F 3
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principle, the quantity of the preceffion in his own time at
rev. so i II III IIII V VI

Cj 1,189 ° lu 54 35 23 55 4° 4^* ne thence, for the fake of facility

in calculation, affuraes in his practical treatife, named Caraiia Cutuhala,

the afctual preceffion in whole numbers at eleven degrees, and allows

the annual motion to be taken at one minute.* The time, for which

this computation was made, is the fame with the epocha of the Ca-

rana. Cutuhala, ;f which is the year 1105 Saea% thirty-three years after

the Siroviiaiii was completed
Jj

Bhascara's authority, fupporting that of Munjala, and counte-

nanced by Vishnu Chandra's,^ has not availed with Indian aftro-

Bomers. Even his commentator Mun'iS'wara, rejects the notion of

a complete revolution ; and, in his own treatife entitled Stdd'hanta Sdr~

vabhauma, aHerts the doclrine of libration, and attempts to refute the

other opinion, not indeed by argument, but in deference to the- S&rya-

fidd*hdnta and other authorities to which it is oppofed. 'Upon the fame

ground, Camalacara in the Sidd'hdnta tatwavive'ca fays, " Tb.«

se degrees of the colures, as ftated by Munjala, and taught in the

* Muniswara, in his commentary on trie Siromanu

+ The Grahalugh'tva, jv^tten in 1442 Saca, deducts ^,444 fomVrie expire^ years of the S'aca, and di=

vide* by 60; reckoning the precefii .11 at a minute a yea-. This agrees nearly wish the Caranp Cutuhala*.

for, if the fene number (444) b; de.lulled from the years expired, ~'(-i ioj^Jca ;) the remainder gives bu«

©ne minute above 1 1 °, the quantity there alTum-d by Bha'scara.

R&machandra, who in the 'Cala/iirtwja ftaies the quantity of preceffion as amounting to.12 , and rec-

kons the preceffion at a minute of a.degree, a year, feerm a'T> ,1.0 have foilovj-e.l the fame authority. He
may therefore have written about fixty years fubfequent to the due of the Carana Cutuhala ; or Saca 1 i6c„

'J his afcertainment of ihe age of Ra'machandra acha'rya is a ilep IdwirBi "inveftigarip> the age of wri-

ters in other branches of faience* who have quoted this author or who are -cited '.by him. They are nu-

merous/

•J Faizi; in his tranflition of Bhiifcara's LHa-vatf.

||
For it was finifhed when the author was thirty-fix years of age ; and he was born in rojS S'aas : as

,iht informs us.

I See next page.
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e * S'irdmaiii, contrary to what is declared by Arca (Stjrya) and others,

*'• from not rightly understanding what was by them declared, muft

es be rejected by the wife." He certainly here exprefTes the pre-

valent opinion of the Hindu aftronomers, which is decidedly in favor

of a libration of the places of the colures.

Besides Munjala mentioned by Bhasc a r a, the only other ancient

author, whole name I find quoted for a complete revolution of the

equinoctial and fwlditial points, is Vishn'u Chandra,* from whofe

works a paffage is cited by Pr'it'hu'dacaswa'mi, declaratory of a

folftitial yuga, or period of the ayana* The text is corrupt in refpect

of the lowed digits of the number; and, having found no other quo-

tation of it, I (hall not attempt to (late the period from a conjectural

emendation of this paflage.

It is neceffary to obferve, that fome of the ancient writers on

agronomy have not admitted a periodical motion of the equinoxes.

This is adverted to by Bhascara himfelf/f who inflances Brah-

megupta. The rcafon of that omiffion or denial is fuppofed by

BhascaraJ to have been the inconfiderable quantity of the deviation

or precelhon, not then remarkable, and confequently unheeded by

Brahmegupt a ; Goce whofe time it is become fenfible and there-

fore it is now taken into account)] Bhascara next inquires " why

* Author of the Vafijhi'ha-Sid.rhanta, a di.Hnft work from the Laghu.'vafijhCha cited by Dada'bha'z, and

(under \ht t'u\zo( ya/t/At'b.i-Si-JJ'hdrita} by NR'isiNHA.

+ In ihc Vafana bhafoyn,

% Ibid.
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principle, the quantity of the preceffion in his own time at
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Bhascara's authority, fupporting that of Munjala, and counte-

nanced by Vishnu Chandra's^ has not availed with Indian air.ro-

.nomers. Even his commentator Muniswara, rej-cis the notion of

a complete revolution ; and, in his own treatife entitled Szdd'hdnta Sdr~

vabhauma, afferts the doclrine of libration, and attempts to refute the

other opinion, not indeed by argument but in deference to the-^rya-

fidd'hdnta and other authorities to which it is oppofed. "Upon the fame

ground, Camalacara in the Sidd'hdnta tatwaviveca fays, " Tb.«

st degrees of the colures, as ftated by Mejnjala, and taught in the

* Muniswara, in liis commentary on the SirSmahu

+ The Grakalag'h'iva, vy'r^tten in 1442 Saca, deda% -,444 fom'Ae expired years of the S'aca, and di=

vkles by 60; reckoning the preceffion at a minute a yea--. This agrees nearly with the Coronet Cutuhala;

for, ifthefiime number (444) bi de.|u3ed from the years expired, 3:-{4 iofWca1/) the remainder gives but

tine minute above 1 1°, the quantity there arTum'.d by Bha'scara.

R*machandra, who in the 'Calanin'iaya ftaies the quantity of preceffion as amounting to .iz.°, and rec-

kons the preceffion at a minute of a degree, a year, feerns a'f > to have .followed the fame authority. He
may therefore have written about fixty years fubfequent to trie d ite of the Cara/ia Cutuhala ; or Saca i i6c„

This afcertainment of ihe age of Ramachandra a'charya is a itep towards 'inveftigatin<* the s<ve of wri-

ters' in other branches of fc4ence, who have quoted this author er who are cited by him. They are nu=
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0$ Faizi ; in his tranflatian of Bhafcara's Llfdi'atl.

||
For it was finifhed when the author was thirty-fix years of age j and he was born in To 3 5 'S'aca : se

lie informs as.

§ Ses nest page
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Si giromniii, contrary to what is declared by Arca (Surya) and others,

" from not rightly underftanding what was by them declared, muft

" be rejected by the wife." He certainly here exprefTes the pre-

valent opinion of the Hindu aflronomers, which is decidedly in favor

of a'libration of the places of the colures.

Besides Munjala mentioned by Bhasc a r a, the only other ancient

author, whole name I find quoted for a complete revolution of the

equinovtial and fulftitial points, is Vishn'u Chandra,* from whofc

works a paffage is cited by Pr'it'hu'dacaswa'mi, declaratory of a

folftitial yuga, or period of the ayana. The text is corrupt in refpecl

of the-lowell digits of the number j and, having found no other quo-

tation of it, I (hall not attempt to (late the period from a conjectural

emendation of this paflage.

It is neceffary to obferve, that fome of the ancient writers on

agronomy have not admitted a periodical motion of the equinoxes.

This is adverted to by Bhascara himfelf,+ who inftances Brah-

megupta. The reafon of that omiflion or denial is fuppofed by

BhascaraJ to have been the inconfiderable quantity of the deviation

or preceffion, not then remarkable, and confequently unheeded by

Brahmegupta; Gnce whofe time it is become fenfible and there-

fore it is now taken into account[| Bhascara next inquires " why

* Author of the Vnfijhi'ha-Sill'hanta, a di.Unft work from the Laghu-<vaftjbChai\VZ$L by Dada'bha'i, and

{under the title of Vafijbt'ho-Sidi'bdnta) by Nmsinha.

•+ In ihe Fa/and bhdfya.

% Ibid.
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Brahmegupta and the reft did not neverthelefs Rate it on the ftrengfcfo

of authority, flnce it had been declared in the Saura Jzdd'hanta -, in-

like manner as the numbers of revolutions, the periphery of epicycles,

.

<&c.?"* He replies t: In mathematical feience holy tradition is autho-

rity, fo far only as it agrees with demonltration-." He goes on to <•

fay " Such motion, as rcfults from the alfigncd revolutions, by which,

places being calculated agree with thofe which are obferved, mull

be admitted whether taught by a holy lage or by a^temporal teacher*

If then the fame places are deducible from other revolutions, which

of the affigned motions is the true one? The anfwer is, whichever

agrees with prefent, obfervation muft be admitted,. But, if in pro°

cefs of time the difference become great, .then .men. of -genius,, like

Brahmegupta, will arife, who will acknowledge fuch motions as.

,

aTee with prefent obfervation and compofe books {S'djlras) confor-

mable thereto. Accordingly this .mathematical fcience has.no end inu

eternal time,"

But Brahm,egupta's commentator, expounding a paffage of this

author 3
+ which he conliders to be levelled againfl thofe who affirmed

a periodical revolution of the folflitial points, and which does deny

fuch a revolution, and declares the folftice to be invariable, becaufe the

longed day and fhortcft night occur conflantly at the end of Mitihuna

or Gemini, adverts in the courfe of his expofition of the text to paffa-«.

" Why has it not been ftated by Brahmegupta and other flcitful-aflroncmers ? It was not perceived.

bjr them, becaufe it was then inconfiderable. But it is perceived by the moderns, becaufe it is now confides

able. Accordingly it is concluded, that there is motion, [of the folftice."] Bhascara in the Vafand-bhafys*.:,
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gC3 which place the fouthern and northern fol (lice refpcclively in the

middle of Aslejnd,, and beginning of Dhaniftit'bd; and proceeds to re-

mark i this ouiy proves a fhifting of the fol ft ice, not numerous revo-

* Unions of it through the ecliptic. * His notion appears then to have

been, that his author was aware of the fact of a change in the pofi-;

tions of, the foltlitial arid] equinoctial points, but did not admit the in-

ference that the motion muft be periodical.

From all that has- been faid, it appears; that feme of' the mo ft

celebrated aftronomers, as Brakmegupta, have been filent on the fub-

je6t of a change in the places of the colures, or have denied their re-

gular periodical motion. That others, as Munjala and Bha'scara*

(we may add VisiWu Chandra) have affertej a periodical revolution

of the places of the colures. But that the greater number of celebrated

writers, and all the modern Hindu aftronomers^ have affirmed a libra-

tion of the equinoctial points*.

The earlieft known author, who rs cited for the fupport of this-

do&rine, as far as prefent refearch has gone, is AryabhatVa, who is

undoubtedly more ancient than Brahmegupta, for he is repeatedly-

quoted in the Brahme Sphuta-fiddhdnta which is afcribed to Brahme-

gupta; and which, there is every reafon to confider genuine, fierce

the text of the book accords with the quotations from that celebrated

ailronomer to be found in treatifes of various dates.

I purposely omit in this place the Surya-jiddhdnta, Soma, Sdcdya,

Vdfijht'ha and Pdrdfjra, becaufe their authenticity and age arc fubjeefs

of queftion or of controver fy.
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I Kr-AVE dwelt the longer upon the hiftory- of this opinion, becaufe- tfe.

appears to me deferving- of attention on more than one account Alba-

tani is the earlielt of. the Arabian- altronomers- who improved upon.

Ptolemy. (For Alfargani, who.was-a century earlier, is not cited

as correcting the Greek aftronomer oa this point;) It was he then,

who firft, among the aftronomers of the Weft of Ada, computed the

motion of the ftars at a degree in 66 years ; which is almoit the fame

with the rate- of the motion of trepidation according - to the Sarya-

fidd'lidnta, and the herd of Hindu aftronomers, who reckon a degree

and a half in a century,. * He is the firft alfo, as- far as can be dis-

covered* in whofe works mention is made of- a motion of trepidation,

and we may be permitted to conjecture,, that the earlier aftronomers

alluded to by him were Indian; lince we find A'ryabhatVa, an

author feemingly of an earlier age, quoted for a libration of the equi-

noctial points within the limits of twenty four degrees, at the rate of

one in 78 years; and fmce we know that an Arabian aftronomer, an-

terior by nearly a century to Albatani, had compiled tables.- in.

conformity to rules of aftionomy apparently Indian t
'\-

We may. then fafely conclude, .that, on the-.Tubject -of the preceffion

of the equinoxes, the Hindus had, a theory, which, though erroneous,,

was their own: and, which, at a fubfequent time, found advocates

among the -aftronomers of the weft, That they had a knowledge of

* This it the rate refultssg ffom the quantity of the motion in trep'dadon fTated in the Sufya fild'hanta :

and the fame refu!ts from the rules of calculation given in the BhasivatS-carana of Satakanda and in

the JStacdrnava improperly afcribed to Vakaha-mihi2A. They both direct the number 4:1 to be

deducted from (the expired y*ars of S'aca ; and the- -one dedufls a tenth and reduces the remainder into

degrees; the other adds half and divides by a hundred. Another rule, producing the f me refu?r, ii

mentioned, in Bailly's A3. Ind. p. 76.

+ » Ad Regulos Send Hcnd." (SiJd'bdnt> J Abalfarag. Hill, Dynaft. p, 114, and i&l, Costar-jjV

Agronomy 9 . p, 557.. aatJ Montucla Hift» dssmatiVp. 34i«
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the true doctrine of an uniform motion in antecedentia, at lead feven-

hundred years ago.* when the aftronomers of Europe alfo were

divided on the qucftion. That they had approximated to the true

rate of that motion much nearer than Ptolemy, before the Arabian

aftronomers, and as near the truth as thefc have ever done fince.

From this we may perhaps be led to a further conelufion, that, the af-

tronomy of the Hindus merits a more particular examination than it

has yet obtained, not indeed with any expectation of advancing the

fcience of aflronomy, which needs not fuch aid, and can derive none

from the labors of aftronomers who have recorded no obfervations;

but for the hiftory of the fcience, and afcertainment of the progrefs

which was here made r and that, with this.view, the works of Hindu*

aftronomers, whofe age is precifely known, and in particular thofe

of Bhascara, which contain a complete courfe o£ aflronomy and of

fciences connected with it, fhould be carefully perufed ; as well as thofc

of Brahmegupta, which are full of quotations from earlier aftrono-

mers, asA'RYABHATT A, t WrAH AMIH.IR A, JS'RISHENA,
||
VlSHN 17CHAH*

dra,§ and fome others, who are cited by him for the purpofe of ex-

pofing and correcting their errors.

In regard to Va'ra'hamihiba and the Surya-jidd'hdnta, b th fepa-

rately quoted in the Brahmt fphutci-Jidd'limta of Brahmegipta,

I. mvy here remark, that a book entitled Surya-Jidd'hdnta is men-

tioned by Varahamihira himfelf, in his mofl undoubted work,

the treatife on aftrology entitled Vdrdhifanhita,. where, defcribing

* Bhajcai.a, who quotes Munjai.a, completed the S'troman'i in 1072, Saca, 01 A, D. 115^
i Author of the Da/apji/cd at\d Arjdjhia fata.

% Named wnh cenfure by B**hmecuftAo

I
Author of the RomacnftM'hdnta.

\ Mentioned sa-the author of the faftjht'ha fidfhdnts.
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the qualifications requifite to form an accompli fhed aftrologer,

he fays " the afirolpger (hould be converfant with divifions of

u time and geometrical figures as taught in the five Sidd'hantas, or

•' fyfterns of aftronomy, called Paulifa t Romaca, Vajijkika, Saura, and

" Paitamaka." t Va'b a'hajiihira, as appears from the quotations of bi$

own commentator Bha.tVqtpala and many other a flronomical wri-

ters, is iikewife author of a treatife entitled Pancha-fidd'hdntica^ in which

the five fy items abcvementicned are compared; and, as far as can be

gathered from guotations, their agreements and difagreements noticed.

A paflage of th$ treatife, as cited by Bhattqxpaia, is fufficiently re-

markable to t$e here infei ted, (ince it bears relation to the fubject of

this paper. It corresponds in import to a paflage quoted by Mr„

Davis, and Sir W. Jones, + from the 3d Chapter of the Vdrdhifanhitd*

but refers the actual pofition of the colures jo the afterifms inflead of

the figns of the zodiack.

^#3^fSI) I!

0$ When the return of the fun took place from the middle of AViJhd,

@ * the tropick was then right. It now takes place from Punarvafu.
1 *

The fame five fyClems of aflronomy, from which Va'ra'ha-

mihira is underftood to have compiled the aftronomical treatife jufk

now quoted, and which are named by him in the paflage of his aftrp-

+ As. Res. 2d, vol. p. J9H0
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Jogy before cited, arc mentioned by Brahmegupta alfo as rftandard

authorities, and enumerated by him in the fame order: and his names,

which are precifely the fame with thofe in Va*Xh amihira'-s enu-

meration^, are explained by Bbat'totp^la, as intending the Puliza*

fidd'hdnU, Rdmac^-fidd'hdnta, Va&jh^ha-fidShdnta, Surya-ftdd'hdrda^ and

fira/bmejidd'hanta.

All thcfe books are frequently cited in agronomical compilations:

and are occafionally referred to their real or fuppoied authors. The

fir ft is every where ahjgned to Pulis'a, whofc name it bears. The Rf-

maca-fidd'hdnta is afcribed by the fcholiafl of Brahmegupta, and by

a commentator of the Surya-fidd'hdnta, to S'jptiSljM or S'ris'heVa (for

the name is varioufly written.) The Wdfijkt'ha-fidd'hdnta is by the fame

authority giv.en tQ Vishn 'uchandra.. Both the fe authors are repeat-

edly' mentioned with cenfure by Srahm.egupta 5 and it u acknow"

sledged, that they are entitled to no particular deference..

The Brahme-fidd'hdnta, which is the bafis of Brahmegupta's work
fl

is not any where attributed to a known author; but referred in all

quotations of it, which have fallen under obftrvation, either to the

Vijhnu-d'hermdtlara Purana, of which it is confidered as forming a

part, or to Brahme (alfo called Pitam ah a), who is introduced into it

This 1
affage, in which lb: Pai^UJba, Rotnaca, Vafjht'ha^ Saura and Paitdmahe aire fpecified, is intra-

duflory to a clivifion of the lunar afterifms (for aftrological purpofes, it fhould feem 9 ) in unequal portion^

by allotting to fifteen of them a quantity equivalent to the mean diurnal motion of the moon in minutes

of a degree (790' 3c") ; and half as much more to fix of thofe afterifms (1 185 '5?') and fo much lr fs

to the like number of nacjbatras (39c' 17') and affigning the complement of the circle ( 254.' li") to

,&he fupplementary nacjbatra called Abhiji\

( fc^T The numbers here fet down are copied from the fcholiafl Bhat'Vo'tpala, and from Bh.<s,

caia's commentators; being Rated by them at the neareft fecond : for the moon'* mean daily motion

according to Bkahmkcupta aad Bha'jcaka is a little left lhan 790' J
%"
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as the fpeaker in a dialogue with B'hrTgu; or it is acknowledged

to be the work offome unknown perfon.* The true author it may

be now irnpra&icable to difcovcr and would be vain to conjecture.

The Sfcrya-ftdd'hanta if the fame which we now poffefs) is in like

manner afcribed to no certain author, unlefs in the paffage cited by our

colleague Mr. Bentley,! who (ays, that " in the commentary on

the Bhdfzoati, it is declared, that Va r aha was the author of the Surya-

fiddlidnta" and who adds, that "Satananda, the author of the

Bkafwati, was a pupil of Var ah a under whole direeiions he himielf

acknowledges he wrote that work.'*

The concluding remark alludes to the following verfe of the Bkafi

"Wati-carana.

"Next 1 will oropound fuccin&ly, from Mihira's inftrudtion*,.

•' [?his fyftem] equal to the Surya-fidcPhdnta?

It is preceded by an introductory couplet, which will be found

quoted at the foot of the page, J oris omitted in lome copies: but

the correct reading, as appears from collation of text and fcholia, re-

tains both.

, * Da'd/Sha'j, in his commentary on the &k>ya-fid£'hat>ta, fays fo.

f A$. Res. vol. 6. p. 571.

«» Having bwed to the foot of the foe of Mur a, the fortunate Satananda propourds, for the benefit

©ffiudei t e
j the Bhaftuai'y in the Hitca year 102 1."

The author SatanandAj as he hrmfclf InfoMS m in she clofc of the book, was an inhabi.-amof/V^aK
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Admitting then its authenticity, and fuppofing, with mofl of the

commentator!, that Va'rahamihira is here intended, by the fmgle

word Mikira, which however is a name of the fun, and may here

allude to the fabled dialogue of Surya with Meya, as is obferved by

the fcholiaft Balabhadra;* Hill the paffage is not unambiguous. It

does not neceffarily imply oral tuition, and may refer to ioftraHion de«

rived from the works of Va'ra'ha j efpecially from the Pancha-fidd'hdn-

ticd of that author, in which the Surya-Jtdd'lianta was explained concur-

rently with four other treatifes termed Sidd'hdnta.

To return from this digreffion. It appears from what had 'been be-

fore faid, that a work bearing the title of Surya-jidd'kdnta is named

as authority by Va'ra'hamihira, in whcfe time, according to his

affertion, the place of the fummer folftice was at the beginning of the

fign Carcata and in the afterifm Punarvafu. A treatife under the fame

title is fimilarly mentioned by Brahmegupta, who has likewife noticed

Va'rahamihira himfelf, and who is fuppofed by Bhascara to

have lived when the colures had not fenfibly deviated from that

polition.

It may be queftioned whether this teftimony be not overthrown

by proofs of a more modern date (between feven and eight hundred

years ago) drawn from internal evidence, as fet forth by Mr. Bbntliy,

in his ingenious efTays inferted in the 6th and 8th Volumes of our Re-

fearches.t

tama, (the fite of the trmple of Jagannai'ha) : and datet hit work there in 4200 of the Caliyuga. In the

body of the work he direct* the difference of longitude to be reckoned from she meridian of Eurujhatiana-.

tjheira. ' *

* Hii commentary it dated in 1465 of VieaAUAOg-jpTA j more this 400 ycjtfi ago*

t Vol. 6. p. 572, and Vol.. 8 p. 206.

13



235 HINDU ASTRONOMERS

Without entering at prefent into any difqu'fition pq tl
!

s fufcjecl,

or d fcuTng the accuracy of the pr< mif s ; but rcctdii g g.i mially to

the po(ition, \ hit the date of a.fVt of agronomical tables, or of a fyflem

for the computation ,of the phces of planets, is deducible from the

afcertainment of a time when that fyftero or fet of tables .gave re halts

neareft to the truth; and granting that the date abovemenjioned ap-

proximates within certain limits to fuch an afcert^ipment ,• I fluli

merely obferye, &hat fuppofing the dates otherwise irreconcilable, Aill

the book, which we nowhaye under the name o5 4 Sur.ya, or Saura*

SiJcihanta,, may have been, and probably was, modernifed from a

more ancient trealife of the fame name,, ttihedaiej, work .borrowing, its.,

title from an earlier performance of.a d'fferenLauthor. We have an

inftance of, this pra£lice in the kindred, cafe of the Rrahmzfidd'hantai.,.

for. we are, acquainted with no.lefs than, three agronomical, treatifes

beiring this title ; one extracted from the V/Jhn'u dhexmottarcL^ .another

termed the, Sac dyj^ and,, the third the. Sphuiji-fidd'hdntaoi Br.ahme-

gupta ^..and an equal number of traces entitled VtiJllhfhaJidd'bantj may-

be traced in the quotations of authors.; one, by, Vish.n 'u grand r a ;

another termed LtJghu-vafijllia, which from its name fhould. be an,

abridgment: and the third, apparently an ample treatife, diftinguifhed

as the Vridd'ha-vafijktlk.a.. This folutjon, of th® objeclian alfa is, entire-

ly compatible with the tenor of the references to the Saura, which

have beep yelremajked in the works of Br ahmeguhta and Va'sa'ha-

mihir a J, none of them being relative to points that furnifh argument,

for concluding the age of the, book from internal, evidence.

At all events; whatever may be thought of the Surya-JiddVianta, we

have the authority of a quotation from AryabhatVa, to fhow, thafc

the Hindus had ascertained the quantity of the preceflTion more CQr-

redly than Ptqlemx l and had accpunted for it by a motion in libra-,
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tion or trepidation, before this notion was adopted by any other aftro*

noiner whole labours are known to us.

It appears alfo from a pafTage of Brakmegupta's refutation of the

fuppofed errors of that author, and from his commentator's quotation

of A'ryabhat?

a

V text, that this ancient aftronomer maintained the

dodtrine of the earth's diurnal revolution round its axis. " The fphere

of the liars/* he affirms, " is ftationary ; and the earth, making are-

volution, produces the daily- Fifing and fetting of ftars and planets.*

Brahm^cupta anfwers "'If the earth move a minute in a prdn'a9

then whence and what route does^it proceed? If it revolve, why do

not lofty objects fall?"
-f*

But his commentator Pr it'irj-DACA- Swami',

replies^, *' A'ryabh-at t'aV- opinion appears neverthelefs fatisfactory,

fmcQ pknets .cannot- -ha,ve-t^«©--i33.otioHs a-t once ;,„and the objection, that

lofty things ,would;falli is^ contradided-i .for, every way, the under

part of the earth i&alfo the upper -j fines, wherever the fpectator (lands

on the earth's furface^ even that fpot is the upperraoft point,"

We here- find .both> an -ancient * aRrcMomer ^and a -later com*

snentatopt; maintaining,- , againit* the. fenfe. of their countrymen,

the rational doctrine which Her aclides of Pontics, the Pythagorean

Ecphantus, and a few others among the Greeks, had affirmed of old,

but which was abandoned .by the aftr-onomers. both of the eafl and of

- • ' -
.

-..—

—

—— -— —- * "
'
—

—

——

—

— ' '—
'

- - '-
i

-

A'kt abhat t'a cited by Pri t'hu'd AC A.

Brahme-fyhitaJidd'b&nta.

+ The commentator wrote at leaft f;veo ceutuiiei ag > ; for he i» quoted by Bh a'sc ar. a in the text

is nd doIci oi ;Ue S'iiojuanu
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the weft, until revived and demonstrated in comparatively modern

times.*

Brahmegupta is more fortunate in his rcafoning where he refutes

another theory of the alternation of day and night imagined by the

Jainas, who account for the diurnal change by the pafiage of two

funs, and as many moons, and a double fet of ftars and minor planets,

round a pyramidical mountain^ at the foot of which is this habitable

earth. His confutation of that abfurdity is copied by Bha'scara, who

has added to it from Pr it'hu'daca's glofs on a different pafiage of

Brahmegupta, a refutation of another notion afcribed by him to the

fame feci, refpe£ting the tranflation of the earth in fpacc.

This idea has no other origin than the notion, that the earth, being

heavy and without fupport, muft perpetually defcend: and has there*

fore no relation whatever to the modern opinion of a proper motion

©f the fun and Mars,

Part of the pafiage of Bha'scara has been quoted in a former

effay.t What regards the further fubject now noticed, is here f'ufo-

tec.

)Ower9 without other fupport

s If there be a material

of that, and again another of this
$
a

and another upholder

:re is no limit. If

• For an outline of A'aTABHAfW* f^ftesa of afirononay, fee a matt &t the clofc of this effejv

i As Ref. Vol. 9. p. 322,,
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Anally felf* fupport mud be aflumed, why not affume it in the nrft

inftance? why not recognife it in this multiform earth?

( As heat is in the fun and fire, coldnefs in the moon, fluidity in

water, hardnefs. in iron ; fo mobility is in air, and immobility in tha

earth,, by nature. How wonderful are the implanted faculties I

* The earth poffeffing an attractive force ;* draws towards itfelf any

heavy fubftance fituated in the furrounding atmofphere, and that fub-

ftance appears as if it fell. But whether can the orth fall in etherial

fpace which is equal and alike on every fide?

* Observing the revolution of the ftars, the Baudd'hasf acknow-

ledge, that the earth has no fupport, but as nothing heavy u feen to re-

main in the atmofphere,, they thence conclude, that it falls in etherial

fpace.

' Whence doft thou deduce, 0'Baudd*ha, this idle notion, that, be-

caufe any heavy fubftance thrown into the air falls to the earth, there*

fore the earth itfelf defcends.J'

He adds this further explanation in his notes: ? For, if the earth were

failling, an arrow (hot into the air would not return to it when the

projectile force was expended, fince both would defcend.—Nor can

it be faid, that it moves flower, and is overtaken by the arrow ; for

heavieft bodies fall quickeft, and the earth is heaviehV

* Like the attraction of ilic t^rtviaunc c./. ;.«.,. Mu,a-1; nr. Pui'ipha.

+ Meaning tie "Jaincs ; as appears from the uthor's owa annotation on this pafl'ge,

% Slrimani Goldd'fcjaja, c. I. v» 2. 4. 7. ami 9.

K 3
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It has been obferved in a former part of this effaj', that Brahme-

GUPta's treatife ofaflronomy is founded on an anterior one entitled

Mrdhma-ftdd'hantai and the authenticity of the book extant under

Brahmegupta's name has been relied upon, and pafTages have been

freely cited from it, as the genuine performance of that ancient aflro«

nomer. Thefe matters appear to be of fufhcient importance to de-

force a more particular explanation of their grounds.

The fource, from which Brahmbgupta drew, is indicated by the

author himfelf, in his introductory couplet, cited by Lacshmidasa in

the commentary on Bhascaraj*

which, in a literal verfion, will Hand thus ;
" The computation of

iC planets, as declared by Brahma and become perfect by great leng'h

" of time, is perfpicuoufly. (Sphufa) explained by Brahmegupta

d Ton of Jishnu."

The ambiguity imputable to this pafldge is obviated by the more

explicit terms of the initial iianza of his nth Chapter, where Br ami*

gupta announces a refutation of opinions oppofed to the Brahma*

jidd'hanta.

The Cdnita lat<wa Chintamatti
}
dated in 1423 Saca> or 1501 A. D4
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, 4$ I will refute the errors (refpe£ting the yugas and other matters)

of thofe who milled by ignorance maintain things contrary to the

Brahma jiddlidnta"

.What the work is, to which Br ahmegupta refers under the title fpe-

cified by him, and correfponding to a fubfequent mention by him of the

Paitdmaha-fidd'hdnta (both titles being of the fame import) is explained

by the fcholiafls of Bhasc ar a and of the Sihya-fidahdnta* Nrisinh a,

a commentator on both texts,* affirms that Brahmegupta's rules are

formed from the VijliJLud'kermottara-pundfia in which the Brahme-fidihdnia

is .contained ;t Bhascara's commentator, MuniswaraJ remarks, that

Brahmegupta, having verified by obfervation the revolutions flated

in the Brahma-fidd'hanfd of the Vijlinu-d'harmottarag and having found

them fukable to his own time, adopted thefe numbers, rejecting the

revolutions taught by Sjrya and the red. In other places the com-

mentator cites parallel paffages from Brahmegupta and the Brahma

(alfo termed by him Paitdmaha) fidd'hdnta, of the ViJ]inii,^h.crmnttara;^%

* He is auihor of a commentary on the Si'erya-Jidd'hdntd^ and of the Vqfand Vartica on Bh/sCARA s

*

tex^t and n t< s. 'It is dated in 1543 Sac.a, or 11621 A, D.

t As, Ret. vl. 2. p. 242.

% Author of the Mdrichi oh Bha'scara's S iromani, and of a diftinfl ireMife of aflfonomf, the Sirfd'hdxlA

larvabkauma* TheeaiJiell copy of the Mdrichi is dated 1 j6o S aca (A. D. I 638}, which is not much biter

than th dae of the woik itfelf ; for the Emperor Nu ruddi n Jfh angir is menti >ned at th- clofe of the

ho k, » 6 he alfo is in the preface of a commentary on the S&rja-Jzdd'hdnia by the author's father Ran«

.CAnaVh a.

I
'lake the following as examples

:

lit. The number of Sideteal days in a Ca!pa
s

(viz. 1 5822364^0000) which the Vaitdmala-fidl'hdnia",

of the Vi/b'nud'hern:6ttara cned in Maricbi ch. i.) expreffes by thefe words.-—s^ft^nfaq^^T^Ti^'HH^

E^fts^i: fi^^fri ^3p.!^T: (I

and Erahmegupta renders by the equivalent terms, ^f^r^^^^f^^^1 ''37'^^!^^ 11

?d. 'Ihe commencement of he Calpa, on Sunday, jft Cbaitra, at the mome t of funrife on the men-

Alijin of banc? which the Brdbma-Jidd'banta of the Vifinu d'bertnotiara.fHaiui (Marichi; Ch. a.Uhus ex«
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and thefe with numerous quotations from Br ahmegupta in the Chin-

tamani and in other commentaries on '
Bhascara, as well as in the

author's notes on his own text, are exaftly conformable .with the Brah«*

me-fphuta-fidd'hania now in my poffeflion, and which is accompanied by

the glofs of Brahmegupta's celebrated commentator Chaturvida,

FriT-HUDACA SWAMU

if appears then from a collation of the paSTages fo cited, that Brah-

megupta's work is, at leafl; in part, a paraphrafe of the Brahma or

Paitamaha; containing however, additional matter:: and it is accord-

ingly termed by one of the fcholiafts of the Surya fiddlianta* a com-

mentary, on the Paitamaha ; and Chaturvida's glofs is denominated

by the fame fcholiaflj an interpretation of the Paitdmalii-bhajhya,

In fupport of what has been here faid, I fhall adduce a few inflances

of quotation on fubjecls poflefling fome degree of intereiL,

The fir II is one in which Bhascara vindicates a paflage of Brahme-

uupta from the objections of his commentator, quoting the paflage

itfelf in his notes, and there naming the fcholiaft, Chaturvida : From

which, be it remarked^ the commentary is ascertained to be anterior

and Brahmegupta by the following couplet

• Dapa'shaj, fee p. zg
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to Bhascara's work: I have a further reafon, however, for citing the

paffage, as'it furnifhcs occalion for Tome obfervations on the Indian

theory of Aftronomy.

The Hindus, as is well known, place the earth id the centre of the

world, and make the Sun, and Moon and minor planets revolve round

it, apparently in concentrick orbits, with unequal or irregular motion.

For a phyfical explanation of the phcenomena, they imagine the pla-

nets driven by currents of air along their refpeclive orbits (befides one

great vortex carrying ftars and planets with prodigious velocity, round

the earth, in the compafs ©fa day.) The winds or currents, impelling

the fcveral planets, communicate to them velocities, by which their mo-

tion mould be equable and in the plane of the ecliptick ; but the pla-

nets are drawn from this courfe by certain controlling powers, fituated

at the apogees, conjunctions and nodes.

These powers are clothed by Hindu
.
imaginations with celeftial bo*.

dies invisible to human fight, and furnifhed with hands and reins, by

which they draw the planets from their direct path and uniform pro^

grefs. The being at the apogee,, for inft&nce, conftantly attracts the

planet towards itfelf, alternately however with the right and left hands.

The deity of the node diverts the planet, firft to one fide, then to the

other,,from the ecliptick. And laftly, the deity at the conjunction caufes

the planet to be one while ftationary, another while retrograde, and

to move at different times with velocity accelerated or retarded. Thcfe

fancied beings are confidcred as invifible planets ; the nodes and apogees

having a motion of their own in the ecliptick.

L3
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Tun whlmlieal fyuem, more worthy of the mytholagift than of

the affronomer, is gravely fct forth in the Surya-fidd'hdnta ; and evera

Bhascaea gives into it, though not without indications of reluctant

acquiefeenee ; for he has not noticed it in his text, and only briefly in his

a©tes 8

To explain @a mathematical principles the irregularity of the ptai*

nefcary motions, the Hindu aftronomers remove the earth from the ccr-

tre of the planet's orfeit9 and ailume the motion in that excentrick to be

really equable^ though it appear irregular as viewed from the earth.

Another hvpothefis k alfo taught by them; according to which tl
'

planet revolves with in equal but contrary motion in an epicycle, of

which the centre Is carried with like but direct motion on a concentrick

orbit.

x

Bhascara remarks, that both theories are equivalent, giving the

fame refults in computation : but he maintains, that the planet's motion

In an excentrick orbit (fratimandcHa) is confonant to the truth ; and

the other hypotheEs of an epicycle (nicMchcha-vrltta) is merely %

device for tke facility of e@m$uMmme

Both theories^ with certain modifications, which will be fub«

fequenily noticed, fufHee for the anomaly of the Sun and Moon.

To account for the Hill greater apparent irregularities of the five

minor planets, the Hindu aftronomers make them revolve with direct

motion on an epicycle borne on an excentrick deferent (In the cafe

of the two inferior planets, the revolution in the excentrick is perform-

ed in the fame time with the Sun : confequently the planets motion

in its epicycle is in fa£fc its proper revolution in its orbit. In the in-

ilanee of the fuperior planets on the contrary, the epicycle corref-
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ponds in time to a revolution of the Sun % and the exeentrick de-

ferent anfwcrs to the true revolution ©f the planet m it$ orbit)

So far the Indian fyftem* as already remarked by Mr. Davis In

his treatife on the aftronomieal computations of the Hindus* egrets

with the Ptolemaich At the firft glance It will remind the reader of

the hypothefis of an esceotrick orbit devifed by Buppaeckus ? sod of

that of an epicycle on a deferent, faid to hafse been" Invented by

Apollonius but applied by HiPPARessus. At the fame time the

ontiffion of an equant (having doable tfie eccentricity of the deferent)

imagined by Ptolemy for the five minor planets, as well as the

epicycle with a deferent of the centre of the exeentrick, contrived by

him to account for the eve&ion ©f the Moon; and the circle of ano~

maly of excentricity, adapted t© the inequality ©f Mercury's mo*

tions, cannot fail to attraft notice,,

The Hindus, who have not any of Ptolemy's additions to the theory

of Hipparchusj have introduced a different modification of the hypo-

thefis, for they give an oval form to the excentrick or equivalent

epicycle,, as well as to the planets proper epicycle. That is, they af-

fume the axis of the epicycle greater at the end of the (Jama) even

quadrants of anomaly (or9 in the line of the apfides and conjunctionsj
and leail at the end of the (vijhama) or odd quadrants ( ift and 3d!

and intermediately in proportionf. This contrivance of an oval epi-

* At. Res. vol. 2. p. 2 jo.

+ Rad: Sine of Anomaly ;: Diff. between circlei defcribed os greater! and leaft axii : diff". between cir-

clet defcribed on greateft axi» and ©n the diameter of the epicycle for the propofed anomaly. Whence the

circle defcribed on that diameter is determined ; and it ttfed for the epicycle in compuiaiioni for that ano-

maly. Since circle* arc to each other m their Radii, the proportion abore ftated anfwcti to the following j
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cycle is applied by certain aft'ronomers to all the planets • and by

others, is reftricled to few-; and by ibme, is altogether rejected. A'rya-

bhat't'a, for example, and the Surya-fidihdnta, make both epicycles

of all the planets oval, placing however the fhort axis of the proper

epicycles of Jupiter and Saturn in the line of mean coojunaion termed

by Hindu aftronomers their quick apogee (Sighrochcha). Brahme-

gupta and Bhascara, on the contrary, acknowledge only the epicycles

of Mars and Venus to be oval; and infift, that the reft are circular.

The author of the Sidd'hdnta Sdrvabkauma goes a Hep further, main*

taining that all are circular, and taking the mean between the numberi

given in the Surya-fidd'hdnta*

DIMENSIONS OF THE EPICYCLES, IN DEGREES OF THE DEFERENT.

© C 3
: -

" > ', S % 9 h
Epicycle of Anomaly. Brahmegupta. 1$ 40 fl" 30' 70 w±6 40 f 38° 33° IL°&9°

|j
30*

Bhdscara, —
> —

-

— — — — SO
Circle described on th*

great axis of the oval epi-

..ejie. - Skrja$id£banta,\t 32 7& 30 33- 12 49
Circle deicribed on the

less axis,. - . 13.40 31 40 72 28 32 11 . 4&

Proper epicycle. Brabmsgnptti^ 243 40±6 40+ 132 68 258. |j 40
&263

Circle on the great axis _

©fiheoMl epicycle. (Suya Sidd'hanla)
2S * M5 Ti 4&

Circle on the less axis.c - . - 23S 132, 70 260 3&

femitranevetfc axis : diff. between tranfverfe and conjugate femiaxis ; ! ordinate of the circle : a fourth

proportional; which is precilcly the difference between that ordinate and an ordinate of the eJlipfe forth®

fame abfeifs. Hindu aftronomers take it for the difference between the Radius of the circumfcribed circle

ard the femidiameter-of the eliipfc at an an jle with the axis equal to the propofed anomaly ; and, ie an

ellipfis very little excenuick, the error is fmall.

+ The epicycles of Man, according to Bsahmig opta and Bka'sc ar a, are increafed infix figns and

diminifhed in fix other figsis of anomaly", by a quantity found by this proportion; fine of 45 : fine oc

co-fine of anomaly (whichever be the leaft) : : 6° 40': correction additive in fix firft figns, and fab*

tractive in fix lad.

J]
The epicyclei of Verms are oval, and the circles defcllhtd on ihz tr&afrerfe and conjugate axis (cir-

cle* circumfcribed and.infctibcd) are facte ftated.
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A,fu&T>;<.- i
:--„•• ce of theory, though not ©f prt£licea occurs

among the fmdu aftronomers, in regard to the curvature of the

excentrick deferents, and the cenfequent method ofcomputing on the

jequivalent hypothecs -of epie^ejkia

A BtiiEHiHCi to Mr, Ba¥is
9

« effay^ sad t@ Sfee diagrams which ae~

.company it, will render Intelligible what km .been already' faid and

what now remakai to be explained* ll m there obferved, that It

is only In .computing the retrogradations &ni ©ther particular! ref*

peeling 4he .minor planets, .that the Hindus find the length ©f the

•Ckrtf&s e ©;t {m line drawn frora the centre of the earth; to the planet's

place in.the epicycle

)

e In -other cafe& a§ for the Anoraaliftiek
j

Equa-

tion.^ the Sun assd Moon, .they are iatisfied to^take he as equal to ..the

$ine /^J (that is# the Sine,$of mean anomaly, reduced to its dimenEons

inthe epicycle -in parts of the .radius,©f .the eoncentrick, equal to the

gincof the .Anomaliftick JEquation). The reafon is fubjoined ;
** The

difference, as the commentator on Jhc Sfoya-fidd'hmta ©bferves, being

inconiiderablc"

.Most of the commentators on -the $urya-fidti'hdnta do align that rea-

fon; but fome of them adopt Brahmeg-upta's explanation. This

,aftronomer maintains, that the operation of finding the Carna is rightly,

omitted in refpeel of the execntricks or equivalent epicycles of all the

planets, and retained in regard to the proper epicycles of the minor

planets carried by the excentrick deferents. His hypothecs, as briefly

intimated by himfelfj and as explained by .Bhascara, fuppofes the

,

* At. Rci. toT. t, p. 249.

,+ At. Rci, to!. 2. p. 250 Diagram fig. s

t Ibid.

M j
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epicycle, which reprefents the excentrick, to fee augmented in "the-

proportion which Carria (or thediftance of the planet's place from the

the earth's centre) bear* to the Radius of the concentric-It; andit- is on this-

account, and not as a mere approximation, that the Endings of the CarUa^.

with the fubiequent optration to which it is- applicable, is- difpcnfed :

With.*

ban hls\
\ d& i

-

|

"
.-.:

£

1 *tnk icholiaftof B*aiwegupta obje£ls to- his. authors do&rine tm

fthis point, that, upon the fame principle, the procefs- of; finding the

'Carria', with the fubfequent employment ©f it to find the Sine of the

tooWalffiick 'E'qiiatid'n, fhoiildm like mannerbe omitted in the proper

€picycleVbl' i theo fiVe-?lmir!0r planets "j and he concludes therefore, that

Ifie ^yifiibn of that prticels has no ©ther ground, but the very incon*

liderable
:

difference of the refill! in the inftance 06 a- frnaU- epicycle,,

For as remarked by another ai2thof,f treating ©n the fame fuhjeft, the

Equation -'itfelf and its Sine are ¥ery fmall near the line of the apfidesg

and at a difiance from that liue* fcte Cards aad Radius approach Z®

Bha'scarAj in the S'iromani, quotes fuccinclly BIiahmegupta's doc«-

trines
and the Scholialt's objection to it j and replies to the latter : and

® F@r Rsd : Periphery of the rpieycle ; J C*rns,° augmented epicycie,.

And Ciffcle; Siae of Anomaly ;• augmented epicycle; Sine of Anomaly in augmented epicycle^

Laftly Cema ; Sine of Anomaly in augmented epicycle :: Rad s. Sine of Anosnaliftiek Equation*

Carna Rad, Sine of Anomaly
^Whence Periphery » —-- X -—- * ———«—=— —•. S»se ©f AnoraaliRkk Equation.

Radius Cams Circle

Sine ©f Anomaly
And,, abridging, Periphery x < zz Sine of AnoiBaMick Eqssatios,

Circle

Wherefore Circle : Periphery cfepicjsle ;; Sio® of- Anomaly s Sins of ABosualiJliek E$«nti©Sa

-



in his notes in the Vdfana>bhajhyas cites the test of Brahmi'gupta and

Chaturve'da's reafoning, which he tries to confute. His quotation

agrees perfectly with the prefent text of the Brabme-Jphu^a-fidikdnia

and commentary of Gkaturve'ba JfaMnv'®A6A Swami, which is an*

flexed to it.

The paflage, which. hat required fo mmh preparatory-emanation, is

itfelfihort....
- - M

\

9 The Carna, or longefi fide of the triangle, multiplied by the Peri°

jphery of the epicycle and divided by Radius, becomes the multiplier

of the Sine and Cofineof Anomaly*7 The fame 5refult,a§ before, is ob-

tained by a fingle operation in the Inflanee of the Anomalifiick epicy»

sic i and therefore Carna is not here employed,?

Bha'scara's words in. the S%r6man% are thefes f Some fay9 that in

fthis fyftera, in the operation of finding the Equation of Anomaly, the

Carna or long fide of the triangle is not employed, becaufe the

rencc in the two modes of computation is very inconfiderable.

others maintain, that, if the Carna beufed* the Periphery of the epi-

cycle muft in this operation be corrected,- by multiplying it by Carna

and dividing by Radius. Wherefore the refult is the fame as by the

former method % and on that account* they fay, the Carriais not em-

ployed. It is not to be objected, why is not the fame method ufed

nnthe Sighra epicycle i For the principles of the two differ.;
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In his notes on this pari of his tert» fee cites, ias>befar£c-obferved, the

precife pafTageof Brahmzgvpta which faarbeeirinierie.d above, -and

a portion of ChatojsvIda's xoiatoept ©© k, apd-pame$ the author,

in another inftanee Bhascaia quotes In Ms ^irdmaS iSKAHMieB*.a

ta by name, and the commentator by Implication, (and fuller, quotations

ofboth occur m the notes and commentaries,)
.
for adifagreementio re-

gard to the latitude of ftars and -plaiseli menfored from the ecliptick

both on a circle drawn through its poles, aod ®m ^one palling through

t&e poles of .the ecliplick* .-the flatter- termed -Sphut'a or apparent and

the other Ajphuia, or unapparent* Bhascajm remarks, >that Brahms-

(Supta has directed the latitudes of planets to be computed'.by one

mode, and has given thofe of the ftars in the other, but. has ftated no

rule for reducing the latitude of one denomination to the other, or for

rectifying the truel>t'itude froEs -Che meafure .given on , the circle of

declination^ ' The reafon'he confidd* to"be the little difference between

them; (which is true;m refpeft ©f • the planets^ though not fo in the

.cafe of moil of the ilars;) and the frequeol oeeaflon In agronomical

computations, for the .declination of (U», while their proper latitude

is not an element in any calculation jj whereas, in the cafe of the planets,

both are employed @ra different ©eeafions i he adverts to a trained inter-

pretation propofeo
1

by the commeotator I© conftrue Brahmegupt/s

rule as adapted to the fame denomination of latitude which; is employed

by him for the ftars. Bhascara rcfites that interpretation, and juf.

tines Brahmsc-opta's text taken in its obvious and natural fcnfe.

j§/j>hufa Sara is tfee trae latitade of a Ms of plane?! Sf&ui'a Sam is lit destination i; declinitioo of

:
$ie point of interfe&ion jo she ecliptick.
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This paflage ©f the S'irdmarii* confirms what was faid by me, from

other authority, in a former effay, f concerning the Hindu method of

determining a ftar's place with reference to the ediptick, by the in-

inierfeclion of a circle of declination, and by taking the latitude and

longitude of the liar to that point of interfeftion, instead of employing

a perpendicular to the ecliptick.

The only other pafTage, to which I fhall draw the reader's attesation 5

is one of confiderable length, in which Brahmegupta, although he

have rightly given the theory of Solar and Lunar Eclipfes, with the af=

tronomicai principles on which they are to be computed, affirms in

compliance with the prejudices of Hindu bigots, the exiftence of Rdhu

as an eighth planet and as the immediate caufe of eclipfes 9 and repre-

hends Varahamihira, Arya.jbhatVaj SrishIsna, and Vi shm'uChan-

dra for rejecting this orthodox explanation of the phenomenon, The

paffage is quoted by Bhascara's commentator in the Chintdmanis on

the occafion of a more concife text of the S'ir&maM affirming the

- agency of Rahu in eclipfes.J

.This quotation from the Brahme-fidd'haniq, comprising feven cosi-

plctsinthe Chintdmaiii, has been verified in the text ofthei^A^^to^-
Jidd'hdnta of Brahmegupta. §

1 Aj. Ret. vol. 9.

J Tart. a. ch. 7. t, 10.
1

-
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All thtks
with numerous other inflances in the' annotations, and

commentaries of the S'iromaiii, whieh I refrain from adducing, left the

reader's patience (hould be tired, have eftabliihed to my sntire convic-

tion the geniiinenefs of the text of the Sphuta-Jidd'h.anta founded on*

a prior treatife entitled Brdhme-fidd'kdntaa

I am not mnapprifed, that, under a feeling of great diftrufl: or un-

willingnefs to admit the concluflons which follow from this' pofition, a

varictyof h-ypothefes might : be formed to a different effeft. " Brahme-..-

g-upt-a$ fuppofinghim to be entirely an original writer, may have re-

ferred 'to an imaginary work- to give that kind of authority to his
'

performance which the Hindus mod fancy; or he may have fathered

on a purdnu a fynopfis of his own doclrine for the fame purpofe %

or fome other writer, from whatever motive, may have fabricated a

pretended extract of a purdiia containing the heads of Br'ahmeguptas
"

fyftem, and have given currency to it on the flrcngth of the reference

in that aftronomer's treatife to an anterior work, Thefe and other

fuppofitions grounded on iurmife of fraud and forgery may be form-

ed. I fhall; not difcufs them : for I have no eoncern but with the facls«.

themfelves. Bhascara, writing 650 years ago, declares, 1 and fo do

all his commentators, that he has followed Brahmegupta as his guide*

They quote numerous paffages from liis work'; andBha'scar a affirms

that Brahmegupta took the numbers- of revolutions affigned to the

planets in the great period termed Culpa from an earlier authority*:

The commentators, who wrote from two to four centuries ago, adert/

that thofe numbers were taken from a treatife in form of dialogue ;

between Bhagavat (or Brahma) and Bhiuguv' inferted in> the-

ViflirLU-dlitrmottara-purdiicL and diftinguifhed by the title of Brahma or

Eaifamaha Sidd'hanta* They cite .(parallel paffages, which do in fad
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exactly accord in fen fie and import. They occafionally quote ob-

fervations on Brahmegupta by his fcholiaft Chaturveda Prithu-

daca Swamu A book is extant (a copy, partly deficient howevery

having come into-my poffeffion with other aftronomical collections;)

and which oonfifb of a text under' the- title

:

: of Brahme-fphut'a-ftdS'hdnta

accompanied -by "-a continual commentary -by Chaturveda I*Ri*

thudaca SwamL '< The text contains the fame aftronomical dotlrlne

which Bhasgara teaches, and which he profeffes to have derived

from Brahmegup/a; and paffages quoted by him in his text, or at

more length in his notes, or by hrs commentators, or by other afiro-

nomical writers, as the-words of Brahmegupta, are : found verbatim

in it I con fide r it therefore as the genuine text of the treatife .ufed

by Bha'sgara, as Brahmegupta's ; and feeing no reafon for fufpi-

cion and diftruft, I quote it as the authentick work of that celebrated

alironomer,

. As the evidence which has been here "coTlecled with reference to par-

ticular points, bears alfo upon other quefiions, I fhall now ftatc further

conclufions, regarding the hiftory of Indian agronomy, which appear

io me to be juftly deducible from the premifes, Thofe conclufions

will be fupported, when necelfary, by additional references to autho.

rities. •> >

Brahmegupta and Va'r a'hamihira, though named at the head of

aftronomers by Bha'sgara and Sata^n^nd* and by the herd of later

writers, arc not to be considered as the authors of the Indian fyftem

of aftronomy,; They abound in quotations from more ancient aftrono-

mers, upon whOfe works their own are confcfledly grounded. In ad-

dition to the names beforcmen'ioned,* thofe of Pradyi tmna,Lala

* Page 22 1,
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Sinha andLAD'-'HACHARYA may be here fpecificd. But the Bra'hme-Jii*

d'hdnta and the works of AVyaphat't a. are what principally engages

Brahmegupta's -attention: and the five Sidd'hdriias have been the.parti-

cular fuJbjeQ of Vara'hamihir a's labors. He appears to have been ante-

rior to Brahmegupta, being. aelually cited by him among other writers?

.
who fc. errors are expqfed and corre&ed.

4

"Va'ra'hamihira,' conftantly quoted as the author of. theVdrdhi-fan*

hitd and Pancha-Jzdd'kdnticd, muft.be judged from thofe works, which

are undoubtedly his by -the unanimous content of the learned, . and' by

the teftimony of the ancient fcholiaft BhatVotpaj^a .The minor

works, afcribed to the fame author, may have been eompofed
. -in

later times, and the, name, of a,celebrated author. have been affixed, to

them, according to a practice, which is but too common, in India as

in many other countries. The JitacdrHavd for example, which has

been attributed to him, may not improbably.be the work of a dif-

ferent aujthpr. At ieafl I am not apprized of any collateral evidence

(fuch
\

as quotations from it in books of fome antiquity) to fupport it$

geouioepefsa as a work of Va'r.a'hamihsra
8

s,,

In the Vdrdhi'-fankiid, this, author has not followed the fyftem which

is taught ' in the Surya-fidd'hdnta* For inflance his rule for finding the

year of .the cycle of Go years, founded on the mean motions of Jupiter^

fhows that he. employed a different number from that., which the

Surya-fidd'hdnta furai flies ; viz. 364224. resolutions in a yuga, soilcad

of 364200; and it appears from a quotation of the fcholiaft, that

A'&yabh atVa is the authority for that number of revolutions ofjupiter.

Before the age of; Va'ra'hamihira and Brahmegupta 9 ,
and,.fub=

..fequently to that of Gaslga 9 a number of iiluftrious aftronopacis
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flourifh'ed, by wh m the fciencc was cultivated and promoted, but

whofe works onhappily are loft, oratleafl have not been
_

yet recoi

vered, and are at pre-fent known; to us
- only • by quotation. No left-

than ten intermedial writers are cited by Brahmegupta ; of whom-

five at the lead are noticed by Va-'ra'hamihira.*

Thit -proficiency of * the
1

Tavanas in" a (Ironamy 'wis known to-

Va'rakamihira. He has mentioned it with applaufe f, and has more-

than once referred to the authority of their writers. The name of

Yavan ach a'rt-a,which occurs" frequently in the compilations of Hindu

aftronomers, J has apparently reference to an author oi that, nation
;

which is characlerifed by Varahamihira as a. people of Mtedihas. or

barbarians. The title of' Romaca Sidd"kant(f given by S'p.isHftfA to hii

aflronomical treatife, which is quoted under this title by Vara'ha-

mihira and 'Brahmegupta, may be prefamed' alfo'to carry fome al-

kilionto .the fyftem of the aftronomers of the Weft.

.*

If thefe circumftances, joined to k

a reiembiaincc hardly ' to/'be fup-

pofed cafual, which; the Hindu aftronomy with its apparatus of ec«

centricks and epicycles' bears in many refpeck to that of the Greeks, be

thought to authorize a belief, that the Hindus received from the

Creeks, that knowledge which enabled them to correct and improve

* See before p. 221 223, and 24.3.

" For die Ykv/inas are barbarians ; but this fc euce is we'l eflab'.ilbd among th:rn; and.the/ are le«

Tered-Hke holy fa»es : much more ftiall aprielt who is learned in h be-vcB.iat.d,'
1

t As. Rcc. vol. 9^ p. 376, .

O-3 •,
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their own imperfed aftronomy, I Ihall not be inclined to ttiffent from

the opinion. There doss indeed appear ground for. more than a con-

jed'ure, that the Hindus had obtained a.know-ledge of Grecian aftrono-

my before the Arabs began to cultivate the fcience ; and that the whole

clufter of aftronomers mentioned by "Brahmegupta, mufc be placed

in the interval between the age of; Hipp arch us, and poffibly that of

Ptolemy, and. the date of Bsahmegupta's reyifion of the Brahme-

Jidd'hania*

In reforming the Indian aftronomy, BRAHMEGUPTAj-and the aftro-

nomers who preceded him, did not take Implicitly the mean motions

of the Planets given by- the Grecian ,aflronomer.
.
In general they are

wider from the truth than
;
Ptolemy.t" But, in the, inftance which ,is

4* Mean Diurnal Motions of the Planets.

Brahmesupta. Suuya.sidd'hAnta» Ptoeem?. ' Lalande.
o 1 si ill %v o t ji i>i iv a i is hi rv « r n ill jy

© 59 8 10 22 59 ' 8 10 10
.

59 8 17 13 59 8 19 48

$ 13 10 34 52 47 13 10 34 52 3 13 10 34 58 30 13 10 35 1 40
j)~© 12 11 26 ^ 25 12 II 26 41 53 \'i II 26 .31 17 12 11 26 41 5i

<J . 31 28 28 7 31 26 28 11 31 26 36 53 31 26 39s 23
$5 4 5 32 IS 28 4 5 32 20 42 • 4 5 32 24 12 4 5 32 34 13

% 4 £9 9 9 ,'0 4 59 8 48 4 59 14 26 4 59 15 53

§ 1 36 7.44.35 1 36 7 43 3V 1 36 7 43 6 1 38 7 48" 24
I? 2 ' 22 52

. 2 22 53 . 2 Q 33
;
31 2 35 38

In this comparative Table computed to fourth minutes, it will be remarked, that the Hindu aftrcnomeis

rnofily agree to third minutes and differ in the fourths. They difaoree with Ptolemy at the thirds, and
give'in almoft every inftance flower motions, than he does, to trie planets, and dill flower than the truth.

In the moon's fynodical motion, however, they are very nearly correct. On the other hand, the Equation
of the centre deducible from the epicycles (page 238) is a nearer approximation to the truth, than refults

from the excentricity afligned by Ptole.my to the'Oibits of the Planets.
'

For inftance, •

» 1 nl

Excentricity of the Sun's Orbit

:

.Surya SUd'hanta and Brabmegupta, (Radius of the epicycle,)

Hipparchus and Ptolemy (Altn."l, 3. c. 4.) in parts, ot which Radius contain*,, 60.
Albauni (c. 28

)
-

.

"*•-

Greater! equation of the fun's centre.

Surya-Jidi\'hatitK *&c (computed by the commentators.) »

Ptolemy (Rice. A m, nov. v
,

Albatar-i - - = ' «

Alphonfine Tables. „

Kepler, &c,» ~ „ _ - <»

.Lalande (3d Edit.) =. « ^

2 re 30
2 29 30
2 4 45

.
£ 10 3£
2 23
I 59
2 to

2 1 46
I 55 3«f
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the fubjecl; of. this paper, they made a nearer*' approach to accuracy

than he had done, and mud therefore have ufed other obfervations

befides thofe which he has recorded.

The Arabs adopted in its totality Ptolemy's theory of the motions

•of the planets; -which the Hindus have only in part But the Arabs

improved on his aftronomy by careful obfervations : a praife to which

the Hindus are not equally, entitled. Alea^tani difcovered the motion

of the Sun's apogee s and fufpefted from analogy a motion of the' ap-

fides of the minor planets*. The Hindus furmifed" the motion of the

apogee of the Sun, and nodes and apiides of the planets, from analogy

to the Moon's jf but were unable to verify the conjecture by obferva-

tion ; and have in facl merely affigned arbitrary numbers to the. fup-

pofed revolutions, to bring out the places right, (or as nearly fo as they

had determined them,) relatively to the origin of the ecliptick in their

fphere, and conformably to their affumption ©f a grand conjunction

of the planets, nodes, and apfides in that point of the ecliptick at a

vaftly remote period. Bha'scara., when treating of the manner of ve-

rifying or of finding the number of revolutions of the planets, &c. in

a given period, teaches the mode of ©bferving the planetary motions^

but confiders the life of man too (hort for obferving the motion of

. the apiides and nodes (the Moon's excepted): and certainly the re-

volutions afligned to them by him and other' Hindu ailronomers are

too few, and the motions too flow, (the quickefl not exceeding 7 de-

grees in 100000 years ;) to have been affumed on any other ground

but the arbitrary one juft now dated. The aftronomical indruments

employed by the Hindus, of which Bh ascara defcribes nine, includ-

ing one of his own invention, and comprehending the quadrant^

femicircle and entire circle, befides the armillary fphere, horary ring,

* M >nrucla. p. 349.
• + Bm'sCAaA in Vatan&hhqjbya*
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gnomon and clcpfydre,*- were too rudely executed, whatever may be

thought of their design, to enable the aftronomers to make very deli^

care ©bfervations; and they were not affifted, as in- the preceffion of

the equinoxes, by the memory of a former pofition recorded in thcin

ancient writings,.

NOTE REFERRED TO FROM PAGE 2.28V.

According to - A'ryabhaVt'a as quoted by Braheecupta and . hi^ fcholiafi

'£'& IT'hu'dACA SWa'mi',

One Tuga contains. Years 1,080,000

One Maha-yuga ~ 4. Tugas 4,320,000

One Menu-yuga zzi 7-2 Mahdyugas -. 311^040,000.

One Calpa =. l^Menus,^ 1008 Mahdyugas 4,354,560,000'

§£f- The Calpa began on Thurfflay aft Gwitra smlat at the.

moment of fun-rife at Lantd,

Years expired from the commencement cf-the Calpa, . to the-

:

war of the Bbdrataox. beginning of the Call age.* - - 2,986, 120,000'

Add expired years of the Cali to the S'aca era,, » -
3» 1 79

Years from - the beginning, of the- Calpa to. the commence-

ment of the S'aca era,, - * .- i»98S,i23
s t79

Years expired from the commencement -of the prefect Mabd-yuga,

to- the beginning of -the Call- age
t
when- there was. a .conjunction,.-. 3^240^000

Revolutions of the earth round its. own axis. In a quadruple

, or Maha-yuga, <= 1*582,237,500

Hence, deducing revolutions of the fun* =>- -

.

4,320,000

Remain, Nycthemera, or Sdvana days* in a Mabd-yuga
s

- r»577>9 1 7>500

* Q6liihyiy» e du (Jp



Length of the fidereal yeaHi- there-

* i ji
fore 'according' id Art a jJ'kat't'a, '' 365 15

:

31 a£ or 365" -6 12 :

So
N. B. A'jyab'hatt a taught the earthVdiurnal revolution' rotin-d its axisj a

doBriee which Brahmscupta controverts ; "but to which his fcholiaft Fr'ij'hv -

daca SwA'Mi"inclines,

According to the Paulisa-ftdd'hanta cited by BhatVotpa'lA' on Varah'*Mi~hx-
ra's Sanbitd, and by P* iVflu

/

DACA-SwA
/

Mf:on Brah'micmpta's 5iW«»/tf,
Cttta-yuga,

.

.4800. divine years =: 1,728,000

*>#«, 3,600 3
'"""

1,296,000

Dwdparar, 2,400 .*= 864,000

3,888,000

Mapd-yag%
t

-.=»
4,320,00©

^^f
3 This author's computation of the Ctf/jte has not been found in

any quotation. Bat he is cited as reckoning its commencement from

midnight.

Years expired from the commencement 'of the prefenj Mabu-yuga to

she firft conjunction of the planets, in the £?ita-yuga3 648,000

Interval between that and the.Saft conjunction, at the beginning of the

Cali-yuga, - - 35,240,00©

Years expired to the commencement of the Cali-yuga, 3^888,000

Mean foiar (Saura ) days, termed by other aftronomers Sdvma
days; in one Maha-yugat

- ^577*9* 7»8oo

§£$- Length of the year, according to

the Paulisafidd'bdnta, 365 15 3a 30 or 365 6 3 12 36

N. B. The difference of 300 days in the computations of Aryab'hatta and

Pulis a, gives one day in 14,40© yeasr$s as is remarked by Brahmigupta.

Length of the year according to
d E " *" "ft d ^ 1 l:i HI HIT

the Surya-ftdd'hdnta 365 15 31 31 24=365 6 fl£ 36 33 36

according ioBhabme-
a g 1 11 'in , a h > 1 ,

»i

GUPTA » 365 15 30 22 30=365 6 12 9

P 3
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The computation of the yuga and calpa, according to thefe authorities, is well

known j and need not be exhibited in this place. They make it begin on Sunday;

{he -one at midnight, the other at fun rife, on the meridian of Lanea ; and the

elapfed years to the beginning of the Call age are 1,972,944,000. (To which

Brahmegupta adds 3,179 years to the S'aca era.) The Surya-Jidd'hdnta deduces

-: 3-7,064,000 years; making the epoch of a fuppofed conjunction of planets by fo

many years later than the, beginning of the Calfa

_ : REVOLUTIONS of the PLANETS. -

. 1

According to Pulis'a According to the According to

quoted by Bh'att'otpala, Surya-ftdd'kanta,. Brahmegufta.

In a Maha-yuga* In a Makd juga. In a Calpa.

Sun, - - 4,320,000 4,320,000 4,320,000,000

Moon (Periodical,) 57,753^33^ 57,7S3>33 6 57 1753»3oo »
O0°

Mars, « - 2,296,824 2,296,832 2,296,828,522

Mercury, - *7>937>000 ^937>o6° *7>93 6>99 8 >9 8 4

Jupiter, - 364,220 364,220 364,2,26,455

"Venus, « - 7,022,388 7,022,376 , 7,022,389,491

, . 146,564 146568 - m6,567»?9 8

.©ays/ i 1,577,917.800 i,577,9»7.8«8- i,577>9* 6>45°.000

§£f- A'ryabhat't'a ftat.es the revolutions, of Jupiter at 364.224. And Va-

SA'HAMiHiitA's rule for the cycle of 60 years of Jupiter is founded on that

number. The period*- a-Slgned- by, tbefe. two authors to other planets have not

ieen afcertained ; except Saturn's aphelion, reckoned by A ryab'hat't'a at 54-revo-

lutions in a calpa. A'ryab'hatVa's numbers are faid to have been derived from

i\\q Pat.ajara fidd'han!a c, (As,. Res. voj. 2, .p. 2.42,)
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'KEN I prefented to the Society the narrative of a journey per-

formed -;by -Lieutenant Webb, and Captain Rape,*, to explore

the fources of the Gangs, I had occafion to. n.rtice. the .observations-

mentioned to have been made for determining, geometrically the altitude

of remarkable peaks of the fnowy mountains,' and the inference which

appeared to be fun ly deducible, that this chain of mountains is among

the mod elevated in the known world, neither furpaffed nor rivalled hy

any other but tht Cordillera of the -Andes.* I ihoji'd have been justifi-

ed,by the premifes in. faying mor; : but \ thought it right to fpeak thus

guardedly ; rot haying been then enabled to examine the particulars

of the altitudes taken, the di fiances meafured, and the calculations

* hi. Rt». j i j. 445.
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founded on them ; nor to procure barometrical meafurements tending

to confirm or to correct conclufions drawn from thofe grounds. But

having been fincc furnifhed with further observations taken by Lieu-

tenant Webb, in profecution of the fame inquiry, and having compared

them as well with thofe before made by him and by the late Lieute-

nant Colonel CoLEBRO0KE,~a* -with Lieutenant Colonel Crawford's

labours in the purfuit of the fame inquiry ; 1 confide r the evidence to

be now fufficicnt to authorize an unreferved declaration of the opinion,

that the Himalaya is the loftiefl range of Alpine mountains which has

hten yet noticed, its moil elevated peaks greatly exceeding the high-

eft of the Andes.

This had been long fufpecled, or rather had been very generally

believed in India, upon lefs conclufive evidence than will now be Sub-

mitted to the public. It was remarked, that this chain of mo.untaioe

constantly covered with fnow is vifiblc from the plains of Bengal at

the difiance of 150 miles* (it might have been faid at a Hill greater

<diftanee) This fact demonftratcs great elevation. For the peak of

Teyde or Teneriffe meafuring nearly 32,000 feet f is discernible in

clear weather at a diftance of 120 miles, and appears' like ' blue vapour

fcarcely darker than the iky; 'and C'himhorazo
3 the -highfeil -peak of the

Andes, afcertained to be more than 20,000 feet high,J' is feen at a

diftance of little more than 60 leagues, the reft of the" Cordillera of

the Andes being then concealed from view : but the Himalaya chain

of mountains is vifible in the horizon, .as a continued line extending

.through more than two points of the compafs, at a diftance equal to

Fb^nbl's Memoir of a Map, jv 302,. (ad. Edit)

t 1190+ French toiffSo

J j,220 Frcncb toiktv
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that lad mentioned, appearing in deal? ^c^jbe^flilf^uwhj^n^^ ?i$\%i

very diftin&ly defined outline. .•- .. .•iorl . 1 :/',: rl .

•/•

• .i. 3 fj ,'v bioios ,.woVl
.

..•

To juftify the affertion
jr
that; the- di'ijance, ?t. wliieh -the ; chain . q£,\

fnowy mountains continues fOifre vifible, exceeds 150 miles, it may

be fufficient to mention* that it is-feen .Spring Ea
(
fteTly gf Nqrtih, from ;

Patna and from pthe r Hations .(a$. ^ft^4^»3^fe]bi^^i£%ift4!^9 s

bank of the Ganges* Now the latitude ,of Paty? by agronomical- ob* >

fervation i$i25 36';* and that; of Cat
x

-bm&n.dus:,n£ife\$i due .north, of:

it, is' 27 42 f the difference,
v
bjsing 1,2^ : geogra<pfeic: ;^ tafeout 14S •;

Englifti miles. But the nearefr of the -^\in$aya
k

J®Q$$t§)®&, ^W>vy^kit

diftant in a horizontal line above 25 rrji^s? ^vq^ ^.h^iVam^md :

town; more than one valley and intermediate ridge b^ingin|ejpofed;

fome of which, to a diflance of ten miles, .have ^en, yxfyz&fyj Euro-

peans, without approaching within -feyeraLdays trayefting-diftance of
j

the foot of the Himalaya,J ,, •_ f -[ ,
.*

\
,
/ ,- -,.

y .

, 1 I

. . • I i&di 3£ : {-;:.0ib JE
-.'/•'.

i

The,continuation of the fame chain of mountains divides Butdn ',

from libct, and is diilinctly vifible from the plains ®§;\Berigd*! Captain ::'

Turner and Mr. Saunders, on their journey to Tz/holumbo, after tra-

versing Butdn aadiCroiung the frpntier^ $ik$t>i <founxl»thpmfelv<$s;nea>

a ran^e of mountains co^erf$ fwJtiade&^

to be but two, miles ,diftant ,/rpna, jbfic equ#* :;f.Qaptaia T; parttcuiajly i -

noticed a Confpicuoqs^fa^ bql^.iUrbighiveP^atiQn: b.y!the Mindtis^tidi >

named •ChmrMdxiB\\^^t^-M%vj^x^'m^^ Jatisfied^ the one ]fYorn' :

the remarkable focm of the: pea&V the other'foonrdier- 'height and bear-

, * P.EUB.EN BuRRO yff

•\ Lt. Col. Crawforp.

J Geal Ki r k p atei c k's account <?fjli$ JC\ng#oijl, of A>/t,/,

Q3
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ings of the range, that the mountains, which they then viewed, are

the fame which are feen from Pumeat Rajmahl, and other places in

Bengal* Now, according to the furvey of Captain Turner's route,

Chamaiari is placed in Lat. 28° 5' Long. 89 18' ; a pofition no lefs than

165 geographic miles from Purnea\ and 200 from Rajmahl, which

is (ituated in Lat. 25° 3' and Long. 87 44 by observation + From

a commanding eminence on the frontier of libit, the travellers had an

extenfive view of the mountains of Butdn, covered with verdure to

the very tops ; and it appears from what is faid by them, that Butdn

contains no mountains on which fnow continues during all feafons of

the year, and few on which it remains until the middle of fummer.

Thefc circumflances feem toeflablifh beyond queftion, the fa£l, that the

fnowy range, of which Chamaiari ha. part, is that which is feen from

Nations in Bengal, diflant 165 and even 200 Geographic miles, anfwering

to 191 and 232 Britijh miles. Now it requires an elevation exceeding

28,000 feet to be barely difcernible, in the mean ftate of the atmofphere,

at fo great a diftance as that laft mentioned ; though a much lefs eleva-

tion, it mull be acknowledged, may fuffice under circumflances ofex-

traordinary refraction.

Thi prefumption, which was however raifed on thefc grounds, was

to my apprehenfion corroborated by observations, which I had my felf

the opportunity of making twenty years ago ; and which gave, accor-

ding to the note I have prefcrved ofthem, i° 1' for the ufual altitude of

a confpicuous peak of the Himalaya viewed from a ftation in Bengal,

which, according to the conduction of Rehkel's map, was not lefs

* Capfcsn Tumhr's narrative* p, s©$ (id Edit.) Phil Tsani. toU 7»»
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diflantthan lSoEnglilh or about 130 Geographic miles. If this dis-

tance might be relied on, the height to be inferred from thatobferva-

tion of altitude, after a due allowance for terreftrial refraction, would

confiderably exceed that of Ckimborazo, being not lefs than 26,000 feet

above the level of the plains of North Bengal. But, as the di (lance

was not afcertained wkh fufficient accuracy for the purpofe of confi-

dently grounding on it a calculation of this nicety, I propofed to deter-

mine it by obfervations of the bearings, of the fame peak from two

places diltant enough to afford an adequate bafe, the length of which

might be found by corredt furvey. Not having had the means of com-

pleting the inquiry upon the principle here explained, I recommended

it to "the attention of the late Lieutenant Colonel Colebrooke, by

whom it was profecuted during his furvey of Rohilkhand^ and it has

been further purfued to a fatisfactory rcfult by his affiftant Lieutenant

Webb, during his journey towards the fources of the Ganges, and

finally during a furvey of the province of Gdrakhpur*

Colonel Colebrooke's notice was alfo drawn to thefubjeft by the

communications of Dr. Francis Buchanan and Lieutenant Colonel

Crawford, who both vifited Nepal in 1802, and who were convinced

by the information they received there, from intelligent perfons, that

the fources of the Ganges are on the fouthern face of the Himalaya, and

that thefe mountains are of vaft height. He had hkewif&a knowledge

of a furvey by Lieutenant Colonel Crawford executed in 1805 along

the northern frontier from Behar to Rchilkhand ; in which bearings

were taken of every remarkable peak of the fnowy range, which could

be feenfrom more than one ftation ; and consequently the diflance of

thofe peaks from the places of obTervation, and their geogr.iphic.il pofi-

tions relatively to the plains of Hindu/lJn
t
yrcK determined by the fefJ
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te.rieclion ff the bearings and by calculation. Colonel Crawford- had

alio taken altitudes; from, which the. height -of the mountains miohtbc
i

computed, and which gave, after due allowance for re fraction, the

elevation of confpicuous peaks, at least equal ta that abovemen-

tioned. But the drawings and journal,
v
of. this, survey have been un-

fortunately lost. .;
,

'•.''.'
f HC '>•.:;-' tt) fiibtHIOl

TnEf©bfervations instituted and completed by Lieutenant Colonel

Col eb.rooke, while in Rohilkhand, were jfcwo: one taken at Pilibhit, where

the elevation of a peakdillant; 1 1 4,'$ nglifli miles, according to bearings

frpm two Rations, the di fiance between which was meafured, \*jas found

>

to be i° 27'; the Q\h^^\J:efhpurysft}\±x£ the elevation of the fame peak;.

diftantgoEngliih miles, was obferyed to .be 2 8'. I findamonguhis'

papers numerous other oblerva-^opSf-.plAthe bearings and appearance

of the chain of fnpwy mountains ^s feeniforn many fucceflive Stations.

But the only altitudes, which;.i\avc ; feeenh preserved* are thofe above

mentioned.

In calculating from thefeobferyations of -akjt-fictal&iiowaabe was firft

made for refraction at friefaiaaefrate as forfceleftiai:iobjecli&.of:;the. fame ;

apparent altitude: and, from the obfervedreleyatiOia facmreclied,..was

deduced a height of 20,9*$ :
;fe£fc for the mountain as! :\kewednfrbm

Pilibhit, and 20^59$; for the fame ; as fetn from JeChftuTy off 20,308! fet j

on a medium of both obferyations. But the allowance for refraction>

being much too great» amounting to ~ths qftht contained arc in one
.

inftance and y^ths in the other, the computation^ was again made, a]-,

lowing £th of the intercepted arc for terreflrial ref ration, and the

refult fhowed a height approaching to 22,030 feet ^bove the level of „

the plains of RohilkhanL. . , A fc&sdb <xl ,'
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However this allowance of an eighth part of the contained arc £1111

exceeds the mean of terreftrial refraction: as appears from the trials

conducted by General Roy and Colonels Williams and Modge,*

and efpeeialjy from thofe of the lad mentioned obferver. They found

terreilrial refraction fubjeel: to great variation, amounting to no lefs than

id of the contained arcin* fqme inftances, and fo fmall as ^th of the

intercepted arc, and even lefs> or abfolutely o, in others* But, in the

numerous obfervations of thofe gentlemen, the extreme in (lances are

few; and the range of variablenefs is commonly within narrower

limits, from fth to vith, being on a mean either Tvth or —th part. The

trials, moft to be depended on, being thofe which were conduced by

means of correfpondent and contemporary pbfervations, give a mean

of _?
Tth.. It appears alfo, that the refraction is leafl variable where the

ray panes through the air at a confiderable diftance from the furface of

the earth, for the greatefl part of its course: which is eminently the cafe

in the infiance under confederation; and efpecially in fome which will

be fubfequently noticed, where the altitude of the mountains was ta-

ken from elevated fpots: and, in all. the ray mud pafs for a great par£

of its courfe through a ftratum of the atmofphere of much lefs denfity

than in the experiments of General Roy and Colonel Mudge, to which

reference has been made.

It follows from thefe confiderations, that the mean terreftrial refraction

fhould not be taken at more than TVth of the arc contained between the

object and ftation. This allowance agrees with that which Delambre

directs to be made: it exceeds what was found by Legendre, (viz.

T\.th) j and it approaches v«ry near to Maskelyne's eltimate of Tvth

* Phil. Trans, vol. 8o» 85, and 87.

R3
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But from Major Lambton's obfervations in the peninfulaof India, ter-

redrial refra&ion was found to vary from ^th to -Vth*, or on a medium

•|th of the contained arc. As this mean refraction may bethought

more applicable to the north of India, than that deduced from the

trials made in the climate of Great Britain, I fhall compute from al-

titudes reduced by this as well as the preceding correction for refrac-

tion, and contrail the re'fults with limilar calculations in which the re-

fraction fhall be taken at the utmoft quantity which any pall experience

could juftify, viz. |d of the arc.

To compute from the data, we have, in an oblique plane triangles

the angle ( B ) at the bafe of the mountain, which exceeds a right angle

by half the contained arc ; or (which is she fame thing) by half the

angle at the earth's centre fubtended by that arc; the angle (S) at the

ftation of obfervation, which is the fum of the obferved altitude

( corrected for refraclion ) and half the contained are ; and one fide

(A), which is the chord of the contained arc, or diftance between

the bafe of the mountain and ftation of obfervation, differing

but a few feet, in the cafes before us, from the circular arc

itfelf. The angles and one fide of the triangle being thus known, the

other two fides may be found j one of which, fubtending the angle

S, is the height of the mountain, or perpendicular from its fummit to

the middle of its bafe. The obfervations at Pilibhit and JU'hpur, cal-

culated upon this principle, and with an allowance of vVth for refraction,

give 22436 and 22-146, for the elevation of the peak obferved from

thofe flations ; or on a mean 22291 feet above the level of the plains of

Rohilkhand ; or about 22800 feet above the level of the Tea.

* Page los ofchis Volu ne«
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In the fame manner may be calculated the height of the peak, fitu*

atcd according to the information of the mountaineers near the fource

of the Jamund, and meafured from the fummit of Ndgun-ghati, neat

Ldluri, under an angle of 3 17', and from that of Chandra-badani, un»

der one of 2 50'. The pOfition of the mountain, deduced from ho-

rizontal angles taken at both nations, is fettled by Mr. Webb in lat. 31

23, long. 78
5 31'.* The latitude of the Rations, deterrhined by aftro-

nomical obfer vations made at the next places of encampment/f is 30

32' and 30 20'; and the di dances, taking the longitudes as inferred

from furvey, are 54^2 and 63.2 geographic miles refpe&ively.

Whence, allowing -rV
11 for refraction, We have 20895 and 21855 feet;

or, with an allowance of \, 20503 and 2 1320 feet ; for the elevation of

the mountain above thofe itations. Their refpective heights are yet

unafcertained : but Chandra-badani was by Mr. Webb thought the

highefl, contrary however to what the refult of the preferit calculation

indicates. The height of Ndg&n-gbdti was eltimated by him at 5000

feet ; and this guefs is corroborated by a trigonometrical meafure-

ment of a mountain called the Khanjar hear Bhuwan dkvi,\ feen the

preceding day, and found to be 3297 feet above the valley, It is

diltantly fupported by barometrical meafures of mountains in a differ

rent part of the fame chain, as will be noticed further on.

The elevation of the yamutidvatdri appears then t6 be not lefs than

25000 feet above the valley. It is however right to obferve, that this

meafurement of the height of that mountain above the fummit of the

paffes from which the angles were obferved, is not entirely to be relied

on ; as the di (lances are not determined with fufficient precifion, being

* Afiaiid Rcfcarches, vol. II, p. 442.

+ MS. Journal.

% It is to be regretted that more frequent opportunities did not occur for firaitor mcafurcmcntio
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dependent on the relative polition of the Hations In longitude, .con*

eluded from a furvey performed by m?,m§ of a . route aaeafured by

time in a very uneven country,,

It might be expe&ed, that ufe ihould be made of numerous other

obfervations, which were taken from various elevated fituations among

6he lower niountains 3
cfpccially thofe which exhibited much laro-er

angles; on the prefumabje ground, that the height of any fcleeled

point among the numberlefs fnowy peaks of the, Himalaya, would be

bed afcertained by angles taken at the ncareil portions approaching it*

No doubt fuch would be the cafe, could .a furvey be lei furely perform-

ed .in the mountains, choofing the fitted ftations upon a previous view

of the country, and fatisfaclorrly identifying the point to be obferved.

But a hafly journey (more was not in this inftance practicable) among

mountains nearer, to the object, afford lefs means of an accurate mea-

furement than a furvey carefully conducted at a remoter diitance in the

champaign country, Inftead of keeping in view, from day to day,

during the progrefs of furvey, the fame fele&ed point, and being fullv

allured of its identity by the uniformity., or at ieali the very gradual

iteration of its appearance, the traveller through the mountainous Hurts

of the Indian Alps lofes fight of thofe objects for fucceffive days as he

proceeds along the vallies, and finds it impracticable, when he emerges

to higher ground, his route' leading him over fome mountain, to dif-

cera from its fummit the loftiefl peak now perhaps intercepted from

his view by one nearer though of lefs elevation; or to difcriminate and

recognize among innumerable glacieres which hate varied their afpecl

with his change of place, the particular fnowy peak before content

plated by him from another iide, io a different point of view* and

t CM*

'
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On thefe confederations, and after carefully infpe&ing Mr. Webb's

journal, in which I find observations of unnamed fnowy peaks feen from

the flations olRH'hal* and Bahmenc6€hi\ under angles of nine and ten

degrees ; with others, from more diftant flations, of mountains fuppofed

to be known, as the peak near Gangavatdri feen from Ndgun-ghati and

Chandra~badani,X and Ceddr-ndt'h from the laft mentioned ftation ;§ I do

not deem any of thefe points to be fo verified as to be made the certain

grounds of a correct meafurement of altitude. The horizontal diftance

of the near giacieres appeared to the travellers, in more thanone inftance,

to'be only ten miles ; (|
but this, being a mere guefs, cannot ferve for

the bafis of correcl calculation. Employed as a conjectural meafure, it

gives 9000 feet for the height of the objects above the lofty fpot whence

they were viewed.

The pofition of Ceddr-ndt'A is not confidently ftated,^ the materials

for determining it being infufficient. Suppofing however that of

Gangavatdri to be more nearly correcl;, the pyramidical peak in the

vicinity of that celebrated place, if indeed the fame which was feen

and meafured from Ndgun-ghdti, is 1 7784 feet above the fummit of that

pafs efteemed to be 5000 feet high.

But leaving thefe conjectures and doubts, let us pafs to more cer-

tain obfervations and more exacl; meafurements. To Colonel Craw-

ford I am indebted for the communication of obfervations made bv

* to° 18'. 9 $$'. 9 42. 9 19'. 8° 19 bearing refprfli.»rly N. 6z° 49' " E. N. 59° 04' E.

N. 54 56'E. N. 49 42'. N. 45 28' E. and further diminimingai the bearijigs grew more Northerly.

+ 9 55/. 9 14'. 8° 17' bearing N. 43 35' E. Ni 39* 12' E. N. z8° 17' E, refpetfively.

+ 3° \ and z° 50'.

§ *° 34.

g Afiatick Refearchcs, 11; p, e; 1 c; and 5 e 2,

f Ibid. p. 442.

5 3
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him at Cat'hm&ndu Another fet, much more numerous, was taken by

him during an extenfive furvey along the frontier, but it is not at pre-

fent within his reach. If not actually loft, as was believed when a pre-

ceding paragraph of this eflay was written, the journal of his obferva-

tions is probably in England, and when there found will confirm what

Is here dated upon other grounds.

At prefent what we poffefs of that laborious furvey, is the protao

tion.ofit, fhewing the pofitions of the mountains as they were deter-

mined hy crofs bearings taken from a great number of flations between

Furnea in Bengal, and Balrdmpur in Ayudh, This .document, however*

is invaluable for the purpofe of the prefent inquiry,

Colonel Crawford, during a long fojourn at Cathmandu in 1802,

took the angles of feveral felecled points, of which he determined the

diftances by trigonometrical meafurement, having taken the bearings

from various flations in the valley of Nepal, the relative fituations

of which were ascertained by a tiigonometrical furvey proceeding

from a bafe of 852I feet, carefully meafured four times and verified

by another bafe of 3582 feet meafured twice. The pofitions of the

fame mountains were alfo fettled by obfervations of them made from

the plains of Behar in the progrefs of the great furvey which has been

mentioned.

The angles of elevation of the mountains above the Rations of SanibM

and the queen's garden near Cat'hmdndu, were taken with an agrono-

mical fextant and an artificial horizon. Among the mofl remarkable is

an obfervation of a mountain pointed out as mount Rhaibun. It was

feen under an angle of 5 4' 21" and afcertained to be difiant 2Sr g> m »

The elevation calculated from this meafure is 30140 feet above the fia«
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tion from which the altitude was taken, and which is itfelf more than

4500 feet above the level of the fea, as concluded from barometrical

obfervations to be fubfequently mentioned. Another feen under a fi-

milar angle, 5
3' 58', but lefs diftant by four miles, exceeds the eleva-

tion of the ftation by 17819 feet, Both thefe mountains are but little

to the eaftward of north, from Cat'hmdndu, Tre following are as little

north of eaft: viz. one nearly in the poiition of the Cdla-bkairava*

diitant Qg geo. m, with an altitude of 2 48' 6\ and confequently

20025 feet high; another .in its vicinity, with an angle of 3 23' 6' dif-

tant 48 g. rn and elevated 18452 feet; and a third, as much more re-

mote, being 68 g. m. with an altitude of 2 7' 21", and a confequent

elevation of 18662 feet, above Catlimundu.

All thofe mountains are perceivable from Patna : the firft or the

fuppofed Dhaibun, at a diftance of 162 g. m. and Cala-bhairava, or the

mountains in its vicinity, at that of 153,150 and 145 g. m. Thefe

are the nearefl of the Himalaya which are viflble from that city. The

moll remote are feen in the N. E. quarter at the prodigious diftance of

1,95 g. m. afcertained by their pofition which is determined by bearings

taken by Colonel Crawford from Nations approaching within a hun-

dred miles of their fate.

Mount Dbaibun, or at lead the peak which was indicated to Colonel

Crawford under that name, and which is not furpafled by any of the

points meafured from Cat'hmdndu, was viewed by General Kirkpa-

trick, if indeed it be the fame mountain, from a pofition ten miles

nearer to it on mount Bhirbandl :f and his animated defcription of the

* Genl. KmPAUiCK'a account of Nepal.

+ Account of Nepal, p- 13?. ItisxigU to o^f rve that die map annexed to that publication places

Dhaibu:t and other mountains S3 DMncha and Gbirkhu, much neirer to Cat'hmandu, than they arc by

CoIoikI Craw.ord'i furvcj'. The latter is however molt (0 be dej. ended on.
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fublime pro fpecl contains preemptive evidence, that the remoter gla-

cieres of the Himalaya are ft ill more elevated : for he fpeaks of a neigh,

bouring mountain not lefs flupendous s
yet furpafled by one of the

pyramidical peaks of the fnowy chain feen peeping over its towering

fummit. It may readily be credited, that the more acceffible moun-

tains which approach CaChmdndu, as Jibjibia, Dhaihiin and Dhuncha,

may be inferior in height to the abrupter peaks in the chain of the

Himalaya.

Among the loftiefl in that chain is one diftinguifhed by the name of

Dhawala-giri or the white mountain, fituated, as is understood,* near the

fource of the Gandhac river called in its early courfe §dlag>dmt from

the fhiflous Hones containing remains or traces of ammonites found there

in the bed of the river and thence carried to all parts of India, where

they are worfhipped under the name olSdhgrdma ; the fpiral retreats

of antediluvian m oilufcas being taken by the fuperflitious Hindu for

vifible traces of Vishnu.

A high peak, among the molt confpicuous of thofe which are feen

from the plains o&Gorakbpur, and on that account felecled by Mr.

Webb for a measurement, condu&ed by means of observations taken at

different Rations in that province, was pointed out to him as recognized

by the mountaineers to be Dbolagir (Dbawda-giri). Mr. Webb took the

bearings from four flations, and altitudes from three ; and the particu-

lars of his obfervation; are as follow.

At Ration A, fituated near Kbatur, bearing of

the fnowy peak P, corrected for magnetic variati-

Ki&kpatrick: Nepal. Sdlagrama ftones are found in great abundance near Muctiti&bi and mow
fparingly at Bum dher chad'Rill nearer to the fource of the Ganfac, Colonel Crawford's MS,
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on an J error Of adjuftment by an azimuth obferved

atthetime, .. .» N. 30^ 12 E.

Altitude, •• a° 48'

At flation B, Nowd newadd on the Rapti.

Bearing of P . N. 49° 3°' E-

At ftation C, two furlongs W. of Se'ugaon.

Bearing of P. :. N. 35 49' E *

Altitude,...., s° 19

At (latibn D, two furlongs W. of Bh6petpur.

BearingofP. N. 609
1' E.

Altitude, 1° 22'

Bbearsfrom Abythe furvey, W. 2
P

5' N. diftant, 43,4 B. M.

D bears from A. W. 7 5 N. 73,5 B. M.

The bearing of C from A, is not ufed, the fide

A C meafuring only 16,3 B. M.

C to B W. \f 54' N. diftant 29.4 B. M.

C to D W. 15 N. 60 B. M.

B to D W. 14 3' N. 30,5 B M.

From thefe data Mr. Webb computes the diftancc of the peak (P)

from the ftations A, C and P* at the numbers undermentioned : viz.

From the ftation A, by the triangle A P B, 89,6, and by the triangle

A P D, 89,1 ; mean of both computations 89,35 miles or 471758 feet.

From the ftation D,by thelaft triangle, 135,9, and by C P D, 136,8 ! mean

ofboth, 136,35 miles, or 719928 feet. From C,by the laft of thefe trian-

gles, 103.4, and by C PB, 102,3 ; mean of both 102,85 miles, or 543048

feet. He remarks that feveral other bearings of the firrie peak were

taken from different (Utions; and that, by laying off the rhumb-lines of

* §ee the .annexed uup.

T3



2m ON THE HEIGHT OF THE

bearing on the map, they interfeft at very inconfiderable diftances

from the pofition of the peak as deduced from tho re which were fe-

le&ed for calculation.
,

.

Let us proceed to compute the height of Dkawalagiri (vulg. Dholagir)

with the foregoing meafures of diltance and the obferved altitudes.

At the (ration A* we have the diltance 471768 feet, 77,85 geographic

miles,* or in parts of a circle i° 17 51"; the chord of which in feet is

471758- The altitude obferved being 2
n
48', and the refraction being

taken at TV h .of the intercepted arc, the angles are S 3
r

20 26" 15'*

and P 86° o' 38'' 15", with the fide S B 471758; whence we have the

fide B P, or height of the mountain, 27558 feet.

By a firnilar calculation of the altitude of the fame mountain obferv-

ed from the fcations C and D ; viz. 2 19' and i° 22', or corrected for

refraction a° 11' 32" and i° 12' 6", with the di (lances above found,

which in parts of a circle are i° 29' 36" 36" and i° 58 48", and, re-

duced to the chords of the arcs in feet, 543031 and 719803, the height

comes out 279C0 and 27573 1 or on a mean of the three, 27677 feet above

the plains of GoraKhpur ; and reckoning thefe to be 400 feet above the

mouth of the Ganges as inferrible from the defcent of the ftream of

rivers, the whole height is more than twenty-eight thoufand feet above

the level of the fea.

* The geographic mile, or fixtieih part of ;i degree of a great circle, is here taken at 6060 feet. The

length of the meridional degree in different latitudes, accor ing to the Iatrft meafureiments, bring 60995,

fathoms in la it ude 66° 20', 60820 in latitude 52° 2', 60783 in latitude 46 12' and 60487 in latitude

li° 6'; whence may be concluded 60600 neatly b-tween the latitudes 27° and 31 ; and this meafure is

employed without correction er modifica'i >n, though the pofition of the arcs be at acute ;nJesto the line of

ihe raeridian; greater precifion in reducing the dilbnces to pnns of a great circl.* appearing to be unneceffarye

m the utrnoft accuracy would make little difference in the computed height of a mouBtai&j
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The following table exhibits a comparifon of this refult, with other

computations made on different rates of refraction.

Distance Inierc. AH. Height, allowing for refraction,
Station. arc by

hs miles. in deg. obs. | | | rr rr tV tV

A ..„. 89^ 10 17' 5!* 5048' 21875 26663 27110 27176 27558 27626 27855

C 109-j^ l
n 29' 36".6 2° 19' 24348 26716 27308 27792 27900 27991 28294

D 136^ 1° 58';4S'f' / 1" 22' 21338 25494 25554 27384 27573 27773 28286

' Mem 23520 26091 26784 27551 27677 27797 28145

EVWeWedifference 3537 1222 774 408 342 365 439

It is apparent from infpeclion, that the obfervations at the fiations

A and D agree bed, and if that computation be neareft the truth,

wherein the extreme differences are leafr^ the conclusion will be, that

the height is about 27550 feet; fuch being the elevation deduced from

the mean of obfervations calculated- according to middle refraction.

The limit of error ariilng from refraclion muff be taken at lefs than

850 feet, as the obfervations at A and C coincide for the height of

26600 feet, f
th of the contained arc being allowed for refraclion ;

and thofe at C and D, for an elevation of 28290 feet, Tyh being allow-

ed; while thofe at A and D do fo for the mean altitude of 27565 feet,

refraction being taken at the middle rate of TVh
; and a larger allow-

ance then £
tb of the intercepted arc, which would exceed mean celeftial

refraclion for like altitudes, cannot be requifite, without very wide

difagreement in obfervations made on different days, which would

mark extraordinary refraclion ; but that is not the cafe with thofe in

queflion.

The limits of error in refpecl of the obfervations themfelvc?, whe-

ther for the diflance, or for the altitude, are more confined, fince the
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uncertainty in the diftance, amounting to a- quarter of a mile in one

iiiflance, and half a mile in the reft, induces uncertainty in the com-

puted elevation to no greater extent than 70 or gg feet for the nearer

ftations, and 180 for the mo ft remote. An error of a whole minute

m an obfervation of altitude affecls the confequent calculation of height

in the proportion of about 200 feet for the more diflant ftation, and 130

10150 fort-he nearer. But the inflrument, whiah was ufed, mould,

with due care, give angles true within that quantity; and the obferver

was enjoined to take the angles to the neareft rm$.ute.*

It would be an extreme fuppofition, that the errors have in every

inflance been the higheft poflible, and on the fide of excels. AfTuming

however, that they are fo, the elevation, as obiei ved from the two

neareft ftations, is not reduced below 26457 and 26467, or, on the mean

of both, 26462 above the plains of Go'rakh'fiur.

We may fafely then pronounce, that the elevation of Dhawalagin,

the white mountain of the Indian Alps/f- exceeds 26862 feet above the

level of the fea; and this determination of us height taken on the low-

ed computation of a geometrical meafurement, is powerfully corrobo-

rated by the meafure of an inferior, though yet very lofty mountain

obierved from Hations in Rohilkhand.

It may be fatisfaclory to bring this meafurement to the teft of com-

panion with the calculation of heights from like obfervations of fmali

angles at great diflances in a cafe where the elevation is otherwife known

• Tnftruftions, quoted in Ajiatick Refearches, vol. u> p. 448. The wtiterof tl]C
r
c was acquainted with

the inftruinent, and knew the degree <S precifion which it comports.

+ Satis, Dh&wala whit<-> C/V»'-moun.ain. Vulg. Dhuulagirt the white mountain, K«kKr«TliCft9
e JW-

fault p. 287. It !3,the Mmt-blonc of tjie Himalaya,
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or more precifely determined. This we are enabled to do in the very

inftance moft to be defired, that of Mont-blanc heretofore .confidered

to be the loftieft mountain of the old continent. Its altitude as feert

from Pregny, a nation half a league from Geneva, near the lake, exhibits

an angle of 3 14', accordingtoan obfervation by DeLuc;* Tlw-diftancc

isftatedby him in round numbers 227000-' French feet ; but appears

from Sir G. Shuckburgh's feries of triangles f to be over-rated ; the

diftanceof Geneva^ a little more remote, being no' more- than 225098;

Ewglyh feet. Calculating- from this fide, and the angle obfcrved by

De Luc, with an allowance of T
'

T
th of the arc for refraction, the height

is found 1 37 1
3 feet above ' Pfrgry, or 75222 feet above the level of the

fea. De Luc himfelf computed it from the fame obfervation, different-

ly employed in a manner which' is little affected by uncertainty; in the

refraction or the dii.tance,. though fubjecl to other error, at 239 1-

French toifes equal to '« 5.5:8 ; En- U/h feet: and Sir George Shuckburgh,

by a trigonometrical meafur.^rnent in which he ufesfrom one nation a

fide of a triangle 206^79 fe.tj and from another one of 142362 feet, and

corrects the obferved angles by an allowance for refraction equal to TVth

of the contained arc, n,ak s the elevation of Mont-blanc 1441 1 and

*4453» or, on a mean of the two, 14432 feet above the lake of Geneva,,

and 15662 above the fea,

f
1

These inftances may authorize an inference, that, in fimilar mea-

f-urements of Dhawalagiii, Dhaibun, and other mountains ofthe Himalaya,

from (lations fome as near, others twice or thrice as diftant, the uncer-

tainty re fpecting the accuracy of the re fait is not fo much greater as

to render that refult vague and dubious.

# M '.'ifirations dc l' ntmoVhcrff, & ~,6%.

+ PhiloftpFi. Trans, vol, 6j. The diftarke is not there flatcd, but u caCly olcalatcd from the «ji£le»anil

(Jiftanvcs exhibited.
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Barometrical meafnrements, though lefs to be depended upon

fehan a geometric one, would have been defirable as mowing that no

ivery material error has by any overfight crept into it. In the abfenee

of any obfcrvations of the barometer on the nearefl acceflible heights,

we are in pofTtnaon of forne made on fummits of mountains belonging

to the intermediate chain. ,Eor indance, at Chifdpdni fort on the

route from North -Bihar towards <* Cai'hmdndu in Nepdlt the ba-

rometer was noted on two days at an interval of more thin a month

(23d February and 28th March 1793,) andsboth obfcrvations gave the

fome length of the column of mcrpury 24.63. On one of thofe

days the barometer was.oblVjrved at a fpot a Lttle more elevated, near

the cold fpring which gives name to the place,* 24.43 : anc^ tne tempe-

rature mown by the -thermometer is alfo given, 65' Fahrenheit's fcale

at 9 o'clock, and 6 r/° at 1 1 in the forenoon.+ A meteorological jour-

nal was kept by Dr. F. Buchanan at CaChmdndu, for nearly ten months

(April 1S02 to February 1803,^ and the mean height of the baromeer

in that period is 25. 2. 'The greatett height being (in May) 25.6V;

and the leaft (in Auguft) 24.834 On a minute in fpeaion of it, the

changes, though obfcrvations -were made at four different hours of eacla

day, are fmall, feldom amounting to the tenth of an inch withia.'the

day, and by no means correfponding to the changes of temperature

(hown by the thermometer.

To compute the elevation of the fhtions at Chifdpdni and CaVhmdndu

* hcpal ; Ch'ifo col cf, tihi'water. Sans, bis iia-J>fi/irja,

. + Kirkpatrick, Repdl. p JJ and 3JJ. ' ..'.'.'

X MS.

§ The barometer, hy which the jonnal *r tilt eft, ga'elefjlrnith to the column of mercury, than znorJier,

with-Which. it vy-.s occlioiully compared, an-l which, was c nihntly. higher by a quuterc f an inch. Tbelaitcc,

tgreesmore reaily with Gert.-ial Ki'KrATaicK'i l>.r-i meter, which in M r hexhibi ed. 25,87 for t e length

of thr clurnri of me-xcury a£ Cat'bmanik, Tie jmeaTurc ot it u»uft be ihere.ore Ukt n as duubtntl nj Qfta

qua tcf of at-. iiich a
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under the want of correfponding obfervations of the thermometer and

barometer at the foot of the mountains, wc mud either feek infome

journal, which may have been preferved, a contemporary obfervation

at a ftation (a very diftant one) in Bengal, or elfe be content to take the

mean height of the barometer in Bengal, where it is very llationary and

feemingly unafTe&ed by changes of temperature.

For here, as in moft countries near the tropicks, the barometer has

a very confined range, and does not vary with the fluctuations of" the

temperature, owing to contrary but equal variations of denlity and

elafticity of the air or other countervailing caufes notinveftigated.

The column of mercury ftands, within a few tenths of an inch of the

fame height at all lea ions of the year ;* and exhibits, but within

narrower limits, the phenomenon of diurnal tides, which alfo do not

correfpond with the rife and fall of the thermometer.-f- Towards the

end of February, the feafon when the mountains of Nepal were vifited

by General Kxrkpatrick, the barometer does not vary in Bengal fo

much as the tenth of an inch above and below 30 inches, while the ther-

mometer in the fhade ranges io°, (from 70 to 8o° on a medium,) and

much more in an open expofure, between morning and noon. In the

months of December and January, the feafon when the column of

mercury is at its maximum,]]: the mean elevation of the barometer is

3007, while that of the thermometer is 68°. At Cat'hwdrJti, during

the fame feafon of the year, the mean height of the barometer is 25.28,

while the thermometer is -52 ; feldom altering fo much as the tenth

of an inch, and never more than l^- tenths, in the compafs of one

• AJititick Rrfcarct c*. vo!. z, p. 47 i v

+ I iiiJ, v. 1. 4, p. 202.

X Asiatick Rcfearchet, vol, 2, p. 479,
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day, nor during the whole feafon fo much as two tenths for the fame

hour of the day.

The la ft of the two methods propofed feems therefore preferable^

as the barometer is fhown by the journal kept at Cat'hmdndu to be as

little variable in Nepal'as it is in the plains of India; and contemporary

obfervations at places very remote (no other could be found) would

produce no greater degree of accuracy, fince a like Rate of the atmof-

pherein refpecl of elaiticity, o? in regard to humidity and other circum»

fiances affecting its denfity exclufiye of tempeiature, is hardly to be

prefumed to prevail through an expanfe of many hundred miles be-

tween places fo differently fituated j the One on the open plain, within

the reach of influence of the fea, the other in the midft of mountains,

at the foot of the loftielt alp?. I fhall therefore take the mean height

of the barometer in Bengal, towards the end of February, or 30 inchess

and the obferved height at the fpring of Chifdfdni at the fame feafon

of the year 24.43 : and in like manner, the mean length of the column

of mercury for both Calcutta and Cat'hmdndu, in the winter feafon, when

the mean temperature at the one place as much exceeds the zero of the

fcale adapted to the meafurements of heights, as it is fhort of it at the

other. This appears to be 68° at Calcutta and 52 at Cat'bmdndui the

mean of both, or 6o°, differing by lefs than i~° from the zero of the

fcale. The correfponding lengths of the column,of mercury arc 30 oj:

and 25. 28 refpeftivelyy

Proceeding on thefe grounds to calculate the heights of the places*

we find from the difference of logarithms j* 7531 French toifes or 803

Englifh fathoms in one inftance, and 892 French toifes or 950! Engljfh

ras on the other : needing little conectlon for the difference of

* Ds Luc. Mod, dc i'atmofphei 'i § 576 anJ djr.
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temperature, the thermometer being near the zero of the icale.* The

elevation thus found, corrected however f for expanfion of mercury

and variation of the denflty of the air, as indicated by the thermome-

ter, is 5818 Englijh feet or 969! fathoms for Chifdpdm', and 4784 feet or

797^ fathoms for Cat*'hmdndd,J above the plains of Bengal. Hence

may be inferred the following approximated meafures of other Rations

where barometrical obfervations were alio made, unaccompanied how-

ever by obfervations of the thermometer.

Feet.

Chandragiri, - - » * lvt (22.5*
) 7989+

Tambekhdn, -;.
- - - M (23. 75J) 6488

Chifipdm, - - - - M (23.8H ) 6453

Cumhara, - - - M (24.22*) 5943f

Bhirbandi, - - * M (24 2S§
) 5875

* Zero of De Luc's fcale, 16.75 of Reaumur's, anfwering on Fahrenheit's fcale, to .... 69,35

Genital Roy's (Philos. Tranf. vol. 67, page 740.) adapted to French toifes 6 r.4

Thermometer at Chifapdnl, 6 <f°, that .it Calcutta being 75 ; the mean is, ......... 70

Thrrmometer at Cat'hmandu,,, ....52

At Calcutta, 68

Mean of both 60

T According to the mean of the rules prop jfed by General Ror and Sir Grouch Shuckburgh; and

nearly in conformity to De Luc's, excepting the rcdu&ion of 8° in his fcale : the numbers bang 0.454 for

the multiplication of thtf difference of thermometers, and 0.00244 for that of the mean of both thermomc-

tcis above 32 Fahrenheit.

J Ey another baiometer which ftoid a quarter of an inch higher, the elevation of Cat'hmtindu above

Calcutta is 4510 feet; or 4600 nearly, above the fca.

* KOimatcd. KiRKr ATRiCK, Nepal} p. 331 and 332,

t Doubtful.

J KlRKPATRICK, N/pdl, p. 70.

B Ibid. p. 57.

^ Much beneath the fummitof the mountain: ibid, p, 139 and 333,
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Sibudhol valley, - . . * (24.48$) 5711

Alfo, as before,

Cold fprirag Chifapdntt
- - - - - 5818

City of Cat'hmdndu, * * 47^4

And (by a trigonometrical meafurement of

mountains encompafling the valley of Nepal*®

feleeling from it mountains fouth of CaUhman-

diif) Chandragiri M. above Cat'bmdndu 3682

feet, and above the fea/f+ - S46G

Palchu M. (above Cafhmiandu 4210 feet,) - -. 8994

It does not feem then, that the elevation of the pafs of Ndgun-ghdti\

whence the mountain near Jcimundwitari was obferved, need be

thought overrated at fo little as the lowed of thefe heights which com-

mand a fimihr extendve view of the Himalaya.

To recapitulate the refult of this minute examination of meafure-

ments of the Indian Alps, the following are Mated as differences of ele-

vation which may be received as near approaches to a correct determi-

nation of the height, and as fully fub Mandating the pofition which

was advanced, at the beginning of this papen

Bhawalagiri or Dholdgtr ; above Gorakhpur, which is eflimated to

be 400 feet above the fea

;

1 Ibid. p. 334.

®* Colonel Crawford, MSS.

H This mountain, by General Kirkfatruck'* doubtful obfemtioa of ate bar«»etcr (2Z.$h »»798f
feet, above the plain? of Bengal^
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On a mean of two neareft obfervations and at the lowed com*

putation, - - - - - Englifli feet 26462

On a mean of three obfervations with middle refraclion, 27677

Above the fea at the loweil computation, - - 26862

Famundvatdrf, or Jamautri; above the fummit of Ndgun*

ghat?', which is eilimated to be 5000 feet higher than the fea, 20895

Above the fea, ------ 25500

A mountain fuppofed to be Dkaibun ; above Cat'hmdndu,

which appears by a barometrical meafurement to be at leaft

4600 feet higher than the fea 5
- - • 20140

Above the fea,, --.„-». 24740

A mountain not named, obferved from Pilibhit and Jtth-

pur ; above Robilkhand, which is eflimated at 500 feet above the

iea:

On a mean of obfervations at both ftations, 22291, or more

exa£Uy, - - « - I . . 222^g

Above the fea, Z ... - i L . 23768

A mountain not named, obferved from Cathmdndu, and fili-

ated in the direaion of Cdlabhairavi ; above the valley of Nipdf,

4600 feet higher than the fea, - - „ . £002r
«>

Above the fea. - » - r-
24625

Another near it ; above the valley of Wpalr . „ l866z

Above the fea, * „ „. - „•„/:„» - - m. 23202
A third in its vicinity; above the valley of Nefid/, - 18452

Above the fea, . . „ on „1 - ^ s 23052
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I take this opportunity of adding to the former communication of

Captain Raper's account of the journey to Bhadrmath and to Retal, and

Bit'hdri on the route towards Gangdwatdri, the narrative of theprofecu-

tion of the journey towards the fource of the BhdgiraPhihy the Munflii,

who was fent from the laft mentioned flation to explore that fource,

and who actually penetrated feveral miles beyond Gangdwatdri. It is

taken from the field book which was kept by him, and of which the

original has been delivered to me by Lieutenant Webb. The route is

laid down from this journal in Lieutenant Webb's map of a furvev of

the Ganges within the mountains,, inferted in the laft volume of. the

Jtfiatick Refearches.*

It will be obferved, that the Munjhi eroded the Ganges feveral times

on SavgaSj or bridges confiding of one or two fir trees laid acrofs from

bank to bank. The breadth of the river, or, which is the fame thin^,

the length of the bridge, was, in the firft fuch in (lance which occurred,

gS paces. At the fecond bridge the breadth of the river crofted was 46

paces j half of which confilted of rocks in the middle of the river, and

the other half only appears to have been the breadth of the ftream.. In

the third inftance the diftance from bank to bank was 51 paces; but

one-third of this was rock, leaving two-thirds only or 35 paces

for the width of the ftream. The fourth bridge was 54 pa-

ces long ; but the fifth, 28 only : and the fixth appears to have been

no more than 25 paces. This was below the confluence of the

Vol. XI.a p. 447.



HIMALAYA MOUNTAINS! • '^GT'

Bhagirat'ki with a rival dream named-Kiddrgangd ; and cob fiderably

fhort of the termination of the Munjhfs journey. He has not fpecified

the breadth of the river where laft feen by him: but, at Gangdwairf,

an expanfion of the ftream is defcribed by him to be 40 cubits wide

and 2 d-ep; with fcarcely any current. The river was traced 3 miles

further amidfl the fnow

Sunday, ift May 1808.* Set offfrom• Bet'hari, Pergh. Taknur in-GarhiodL

Left hands!- Bearings by Com- R'ght hand,

'

pais* Paces? •
'

Road level, Ganges difranr' 6m- AN
c rofs the Ganges. The

200 paces. Name of the place-.; River Jdrar in fight; diftant

Bet'hdriban, . ~ cofs. Name of. the place-

Salkdban?

Mauza Kidrkhi'xn fight did aft t

«

3 £<»•'

~ cofs. A fmall ftream from ihe

mountain flows towards the Gan° -

ges. The river too paces def-

iant. Road over rocks: difficult.

Road level over rocks. Ganges 863 R.' Jamca; diftant f cofc,-

very near. •

Afcent. Ganges 400 or 500 -

3 5°-'

paces diftant,

Defcent, Ganges 250 paces- - 3*8

off.

Over rocks near the river j. S92.

extremely difficult.

A fmall (ircam from the moan- 1 t_.

Jain falls into the -Ganges.

A grotto refemhling a veranda,, ^!>

near the road.
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Left hand; Bearings by Com. Right hand, -

pafs. Paces. .

Torrent?, fifty or fixty pace: 857

wide, running with great violence

towards the river, 200 paces off.

A grotto capable of contain- s 3'5

*

ing ten or fifteen perfons: River

as before.

Afcent. 8or>

Level road on the high;

ground. Ganges 400 paces dif-

tant. A village in fight, | cofs,*

off.

Afcent. Ganges | cofs off* 54© >

Level. River as before. 200 ,

Over rocks; very difficult. ^20*

A grotto capable of contain*.. 2-40

»

ing 25 perfons.

Road level. River flill as be* 4.0BS

fore.

Defcent s to the bank of R;'„. 309 >

Soar.

Crofs R. Soar, by a Savga. S4.-3

The water touched the bridge

and flowed with rapidity. Gan-

ges f cofs diftant. Ma. Murac

in fight on an eminence.
;..

Afcent. 3 a

Road along the fide of the 120$ A large vi'lage, Sak'g,

mountain. and river of the fame name;

diftant ~ cofs.
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Left tend. Bearing* Right hmi.

by

Compafs.

Defcent.* , 3*®

Road along the fide of the l 74

mountain.

Defcent to the bank of the &§*

Cuchidu N.

Ford of the Cfrbidn N.t 5

Afcent of mount K'boftti.% North 3 points Eall. 848

Road defcends. 7°4

Afcerids again. 12$

Defcends. 205

Ford of the Taur N.§ 2

Road along the fide of the- 997

mountain.|

L?vel. . N. 2 pt*. E. 59;

Afcent of mount TuwaraTL 2264

Defcent. N. 4 pt«; E. H7S

Afcent. A large grotto feen. ' 168

Defcent along the -fide of the 139*

mountain to the banks of the 7"tar

R. Ganges y cofs off.

———

—

—•——» « —

* Ganges 500 paces off.

t Ganges £ cofs off. The village of Cuchidn in fight on the height.

J Name of the place Jgrdkhd. Ganges i cofs diftant.

$ This ftream comes from North 7 poinu Weft. Ganges ftill ^ cofs di/iant. Rained

at noon. We eat bread on the bank of the ftrearh.

•

jj
Lower down, a grotto capable of holding 25 perfons.

1 Village of Tuwdrd in fight. A fmall grotto. Ganges \ cofs diftant,

u 3



ON THE HEIGHT OF THE

Lth hand. Bearings

Compafs. Pace*.

Ford the Tfar* N. 5 pts. E. it

Road level; a little undulating.f 1283

Total 16,865 paces.

Monday^ 2d May,, proceeded.

Right hand.

Hi 3 pts. E. *88

IS48

N. 1 pt» E. 464

49€

IRoad leads over rocks of

the Ganges. Stream diftant 500

paces.

Afcent of Mount Capar KboU%

Ganges \ cofs diftant.

Road level. A fmall grotto.

Ganges £ cofs diftant.

Road undulating to the banks

©f the Kbdimdri. Ganges^ cofs

diftant.

Ford the dream.

£

j

Afcent. N. 2 pts. E» 11a

Road level on the high ground. ao8

Along the fide of the mountain* 960

Ganges § to | cofs diftant.

Crofted the Reri\\ 8

Defcent along the fide of the 1336

mountain. Ganges 1 cofs diftant,

Afcent. Ganges 400 paces off, N. 6 pts. E. 355

.River Datai in fight ^ cofs

diftant. It comes from

mount Kailds* N. 6 pts. E.

Flows with great rapidity,,

hv

Water of the Gange* ap-

peared like mud.

.

* The ftream comes from N. a points E.

t Ganges 500 or 600 paces diftant. Stopped for the night in a large grotto or

plac e fhekered by rocks. Rained the whole night.

t It comes from N. 1 point W. Falls in a cataract of 20 cubits high.

\ It comes from S, 7 points E. Ganges lefs than 1 cofs diftant. Halted at noon

to cat bread. It rained.



HIMALAYA 'MdUNfAINS. 2f:

Left "hand.

s

Bearings

by
CompaCs.

Li«ht hand.9

Paces.

Along the fide of the mountain.* 1280
'

Road level. Ganges 200 pa- N. 1 pts.W. i486 R. Nar 1 cofs diftant,

«es diftant.

;Rdad level.

Road level. A grotto feen.

Ganges 500 paces off.

Road level.

Road level.t

Road level to the banks of the

Calyani.

Crofs the Rivulet.

Ganges \ cofs diftant.

A Dbcrmfala at Bangbili. Some

fields of cultivation. Ganges

600 paces off.

Level. Ganges 500 paces diftant.

N» 3 pts. £•

Comps from N. 2 points E.

A cataracl 7 cubits high„

"93

a00

R. R6nkd, 1 cofs diftant,

4s N. 7 points E. A hot fpring

349 from the fide of the mountain

called Rar[kundt on the bank

* of the Ganges.

N, 7 pts. E, 214 The Malicha falls into

the Ganges. It flows from

N. 7 points £•

sSS

Afcent along the fide of the N. § pts. E, liio

mountain. Ganges j- cofs diftant.

Defcent by a fimilar path. S254

Ganges too paces off.

Ford of the Banghetf N. II

It flows from N. 2 pts. W.

Road level,J f go

Road level to the Ghat. 186

Croflcd the Ganges by a Sattga N. 7 pts. E. 56

* The i?/r* falls into the Ganges. This is 50 paces [widel.

h A fmall dream from the mountain's fide falls into the Ganges.

X A deferted hut of hcrdfmcn. Ganges 300 paces off.
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ON THE HEIGHT OF THE

Bearings Right feaa&

by
Compafs. Paces.

is8 Afcent. Ganges, seo paces

diftant.

320 Road level.

%q Along ihe fide of tfee

mountain.

800 Same. A torrent croflcs

the road.

249 Level, along the edge of

the Ganges :t

480 Road levehj

. R. Kabila in. fight, a cofs dif- 152

tant: comes from N. 3 pts, W.

800 Road level : a grott© feen*

Ganges 200' paces diftant,

' 1280 Road level.
\

iao 'Road level. \
Total. 17,60$ Paces,

Tuesday', 3d May*

N. 2 pts. E. 325 Road level to "Deoratii. 1

Rivulet from N, 5 pts. E„

3 Forded the Deord-fii.

* The ftream was 30 cubits below the bridge. The Sdngi confided of two or

three fpars with, a few pieces of wood tied on them. It was not a fafe bridge.

Having croffed, have now the Ganges on the left hand.

f A fir tree, which had fallen, in, refted againft the bank*

t A grotto feen % might hold 50 people..

§ A torrent from the mountain paffes clofe to the road.

$,; Stooped for the night at a large grotto capable of containing 4.0 perfo»§» «®0)

o&££3 from the Ganges,; Slight raiii . all night, ...



HIMALAYA MOUNTAINS, 27c*-

Left hand.

Afcen*.

Level road.

Defcent.

Level.

Over the (now,

Road level.

Afcenu

Level. A fmall grotto feers,.

Croffed the Ganges at the

Ghat Lohdrindg by a Shm or.

bridge of fpars.f

o[

Bearings Right hand*

by

Cp-mpafs. Paces.

N. 5 pts. E. 378 Road to Movant

the Ganges.

46 Croffed the Ganges bv

a Sdngd or bridge of fpars.*

N. 2 p-ts. W". 40

400

40

a8s

N. 2 pts. E. 48

40-

12©

51

358 Road almoft level, over rocks-

59 Road leveL

N»4pts~E* 1095 Road level, along the

mountain's fide. Ganges 100

paces off.

39 Crofled the Lotgdrh by a

Sdngd confiding of 4 timbers.

£

* It confided of three fmall fpars and was -|- a pace wide ; very dangerous and

terrifying. Went over it in a fitting pofture Aiding along. Tiie wooden part

24 paces, of which 11 very dangerous and 13 more eafy. The reft (22 paces)

on rocks in the Gang-es. The dream 7 cubits below the bridge,.

t 2 paces wide, and five cubits above the fheam. Wood 25 cubits. Rock

1 1 cubit3. Wood 10. Rocks 5. Ganges again on the left hand.

J It was 2 paces wide, and was touched by the water, which flowed with great

rapidity. This ftream comes from Himdchal N. 7 points E.

W s



*74t ON THE HEIGHT OF THE

Left hand. Bearings

by

Compafs. Paces.

480 Over rocks on the edge of

the Ganges.

296 Over (how, which had fal-

len on thebank of theGanges.

f pts. E. 184 Proceeded over rocks in

the Ganges.

464 Afcent of the mountain,

which was very deep. Climb-

ed, holding by the grafs and

fmall fhrubs.

88 Drfcent towards the Gan-

ges: went in a fitting pofture.

16 Road level.

40 Afcent; very, fleep and

difficult.

104 Level.

48 Afcent; very difficult.

Overhangs the Ganges.

112 Level. Gange-s 200 paces off.

231 Afcent; deep and difficulty

56 Defcent ; extremely fteep.

462 Afcent. Ganges 25opa.ces

off.

272 Level. Ganges 150 paces

diftant.

64 Over rocks on the edge of

the Ganges.

168 Defcent from rocks; very



HIMALAYA MOUNTAINS.
27J.

Left hand. Bearings.

by

Compafs,

Right hand.

.

The JeldriR. in fight, one cofs

diftant, comes from N. 7 points

E. and fnowy mountains feen

N. 7 points W. diftant one cofs,

Afcent, along the fide of the

mountain.

Along the fide of the moun- N. 7 pts. E. 1654

ttinlo Sukkt. Ganges one cofs

diftant.

831 Over rocks of the Ganges;

but lefs difficult.

S544 Road level; over ftones

in the bed of the Ganges.*

''56 Level.

292 Afcent.

232 Defcent,

tiS Over therocksof the Gan-

ges : very rough and difficult.

S92 Afcent.

320 Level, along the bank of

the Ganges.

96 Afcent.

£00 Defcent.

653 Over rocks of the Gan-

ges : Extreme-Iy rough and

difficult.

M. 4 pts. E. 1 1 Crofs ihtBheld by a Sdngd.f

135 Level.

N. 7 pts. E. 54 Crofs the Ganges at the

Ghat of Sukhi
t by a Sdngd.f

N. 7 pts. W. 659

* A cave or grotto feen, and a fmall one capable of containing 50 perfons.

f Five cubits above the water. The dream comes from 3,. 1 pt. E.

£ One pace wide, five cubits above the water. The old one had been broken

down and a new one had been recently erected. The greateft part of the dilUnce

in crofling was over rocks, viz. Rock 25. Wood 17. Rock u.



27S ON THE HEIGHT OF THE

Left hand. Bearings Right hand,

by

Compafs. Paces.

Aloog the fide of the mountain^ 840

Afc.ent. 552

Defcent. Ford the Choraki N.* 1248"

Road level. Ford the Pak- 523

chahdr.f

Road level. Ford the Gango- 117

trzN. This flows from N. 7

points W.

Afcent to Jhald; which is 184.

too paces from the Ganges.

£

4ih May.—Proceeded at noon^ when the snow was a Utile cleared awmg.

Road level, N. a pis. W. 496

Ford the Nihani N. It comes- 1

1

from S. 7 points E. Ganges 200

paces off.

Along the fide of the mountain.

Defcent. Ganges 2 to 306

paces off.

Road level.

Crofs the Shinan by vSartgd. §

Road level.

In the Shallow bed of the

Ganges.

N. 7 pts. W. 64.0

699,

N/5 pts. E. 400

3 2

40'

7°

* Comes from N. 7 points W. Ganges 200 paces off.

~ t It comes frorn-Sv 1 point W. Ganges 1-0© paces off,

£ Slight rain. Snowy mountains on- all fides and apparently very near. In the

middle of the night much fnow fell. In the morning the whole foreft and the furfaee

of the ground, and roofs of houfes, were covered with {now. Halted till noon of

next day.

§ The dream comes from N. 2 points W„



HIMALAYA MOUNTAINS,

Left hand.

Over ftones in the Ganges.

In the (hallow water of the

Bearings

by

Compafs.

i*J. •

Right hand.

Paces.

37

59

35

ii

562

48

river.

Over ftones*.

In the mallow water.

Over ftones along the edge of

the river.

In the fhallow water.*

Along the banks of the Ganges.t N« 2 pts* E. 336

Afcent. 48

Along the fide of the mountain. 528

Over the rocks of the Ganges, sooo

very rough and difficult.

Crofs the Goiigti by a $dnga.% 22

Road level. Ganges 250 paces oft. N. 7 pts. E. 531

Crofs the Harftld by a Sdngd.\ 14

Road level. Village o{Cachord. 280

Afcent of the mountain near 160

Cachord.

Level road. 320

Continued afcent of the fame 424

mountain»

i

"
'

* Two channels of the river here unite.

t The melted fnows defcending from the mountain?.

X The water touched the bridge. Stream comes from ' N. 5 points K
§ The dream comes from N. 7 points E.

X3



ON THE HEIGHT OE THE

Beariags i^ight hand.
by

Compafs, Paces.

Defcent.* 1024,,.

Road level. 06B

Afceni. along the fide of the 256

mountain,,

Defcent. Along the fide of 533

the mountain. River very near.

Crofs by a Sdnga near Dherals. t 24

Level road over the rocks of the 144

Ganges

Crofs the Ganges by a Sdnga-. % 28

The dcferted village of Sukhia. 96 Level road to the temple of

m fight acrofs the Ganges. MahddHa.\

Kbera'N, defcends from Cat Ids* 96 Arrived in, the evening at

Dherali in Pergunna Tacnitr\

Total 9002

bih May,-—Proceeded from Dherdlu

S. 5 pts, E. 160 Afcent.

400 Defcent, Ganges £©0 paces

off,

416 Level road. A dream from

the mountain croffes the road.

* Aftone representing Mahddsva
i
on a mountain faid to be Cailas. was in fight

from Cachdra, bearing N. 5 points E.

f 5 Cubits above the water.

J At the Ghat of DhtralL The water rifes, within 5 cubits of the bridge. The

Ganges is now on the left hand.

§ Containing a fionelinga to reprefent the deity. It was buried in the fand. The

temple faid to have been founded by Sancavachdrya. Other houfes to the number

of five or fix.

I
Containing near 25 huts, of which only 5 inhabited.



HIMALAYA MOUNTAINS* \ 279

Left hud. Bearings a Right band.

by

Coropafs. Paces.

792 Over rocks on the edge of

the river.

14 Crofted the Gangdfdrti by

a Sdngd.*

S. 5 pts.. E. 1000 A dream from the mountain

crofles the road. Ganges 250

paces diftant.

320 Road level : but over rocks.

96 Level : over fnow.

864 Level: over rocks. Ganges

300 paces diftant.

160 Level: oyer, fnow.,

480 Level : over rocks, Gan=*

ges 200 paces diftant.

80 Level : over fnow.

400 Level : Ganges 200 paces

diftant.

N. 5 pts..£. 480 Afcent.

320 Level: Garges 400 paces

diftant.

496 Defcent : Ganges 300 paces

diftant.

R. Gumgum in fight* one cofs 80 Level : A torrent from the

diftant.t mountain S. 1 point E.

160 Level.

249 Over fnow. A ftream from

Cbangthanga.

* The ftream is very rapid and comes from Mt. Cailds, S. 3 points E.

t Comes from N, 2 points. Is crofted by a Sdngd on the road to Bl6t (Tb'tbet.)



%&® ONr-THE HEIGHT OF THE

Ufth*nd ' Bearings Right hand.

Compafs, Paces.

240 Level : Ganges 300 paces off.

N, 6 pis, E. 488 Level.

So Over fnow.

533 Level. A ftream from Chang 'a

crofles the road.

445 Level. Ganges 4 or 500

paces diftant.

J064 Along the fide of the moun-

tain.

34 Crofs the Laconga by a

&anga\*

540 Level.

240 Afcent of Mt. Ratunti,

312 Level: over rocks.

120 Afcent.

96 Level : over rocks.

64 Level : over fnow.

1 60 Level. Ganges 300 paces off.

64 Afcent.

560 Along the fide of the moun-

tain.

R. Jabni-gangi from the Hi N. 5 pts, E, 1588 Level: over rocks.

machal mountains. Comes from 184 Level : over rocks.f

N. 6 points E. Flows with great 512 Road undulating, Defcent

rapidity; and joins the- Ganges. by means of a fhort ladder.

A Sa'nga' over it, leads towards 16 Level. A ftream from the

Bh6t (Thibet.) mountain croffes the road.

* It comes from Mt. Guilds S. 5 point3 E. Ganges 200 paces off.

'f Cdl-bbairo: a mere heap of ftones, with no idol. Walnut trees. Ganges

5©D paces off.



HIMALAYA MOUNTAINS, m
Left Hand. Bearings Fight fjandL

by

Compafsw

«5 Crofs the Ganges by a Sdn-

ga at BbairdgMii,*

A figure of Bhaiiolal.f 168

Afcent.J J 44

Total 15032

6lh May*—-Proceeded on Ihe journey*

Afcent by means of ladders. N. 7 pts. £. 299

Afcent of the mountain.

§

400

Level: over rocks.
[J

so8o

Level : a plain. 80

Level : over rocks.% 1035

Level.** 336

Along the fide of the mountain. N. 6 pts, E, 840

Level tf 403

Level. Over rocks. Ganges £000

400 paces off.

* The dream appeared to be 500 cubits below the bridge,

f Carved in the flony fcarp of the mountain. Two idols of ftone, daubed with

minium. Pilgrims make offerings here and proceed.

J Halted in a grotto which might contain 100 perfonsj

$ A temple of wood, cor.tainng an image o? Bbair6'dl,

I
A ftream from Banlago croffes the road in three places, towards the Ganges.

Comes from S. 7 pts. W. Ganges 500 paces off.

$ A ftream from Mount Matwari croffes the road.

** Halted in a grotto of Matwdii. Ganges 400 paces diflant.

ft A ftream near the deferted village of Himun, from the mountain, acrofs theroad.

Y3



t& ON THE.MJEIGHT OF THE"

Left hand

Level. Over rocks.*

Level. A ftream from Ttrali
%

eroffes the road.

Level. Halted in the grotto

ofTerdti. Fir trees, Ganges 400

paces diftant.

Level.

Level. Road crofted by h

ilream from the mountain.

Level. Over rocks.

f

Level : over rocks.

£

Level. A ftream from Otfam

«rofles the road.

Level : over rocks.

§

Level : over rocks.]]

Level : over rocks.

S

Bearings

by

Cpmpafs.

Right han&

N. 7 pts. %

752

45 2

40 A Ilream from the fnow oa

the other fide of the rivsc

Diftant § cofs.

411

444

*39*

818

1064

I 120

3200

# A ftream near Bhandrd (formerly a vil!age)
}
comes from the mountain aerofs

the road.

f Grotto of Otfaro capable of. containing .20 perfons^ Ganges 300 paces orT";

"f Many torrents from the mountain crofs the road and fall into the Ganges.

Hiver 450 paces diftant.

§ A foaming torrent erodes the road called Mfgmer&ot Shtrcai. Falls into the

Ganges.

§ A grotto capable of holding io perfons, Ganges 250 paces ofll

5 A torrent pafifes near the joad» Falls into the Ganges. The river 200 paces-

diftant,
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Left hand, Bearings

by

Compafs.

Right hand,

Paces.

Level : over rocks. 104 R. Bhoj from SI 2 points EC

Diftant ~ cofa*

Level : over rocks.* 1104

Level : over rocks f 584

Level : over rocks. THdlani^ 176

Level : along the edge of the 1448"

river.

§

Level. Arrive at Qdngdwij-n 586

Total 20,839
!

* Patdgnf, where the Fundus Ait faid to have performed a facrifice. Ganges'

200 paces off.

t A torrent falls into the Ganges. Pakora and Cachori: a fpot furrounded

with red marks; where the Pandus are faid to have prepared their vi'6tuals„ River

300 paces diltant.

t A fpot named from fait and oil which might formerly be perceived; but not •

fo now.

§ Gauricund, a pool in which the water collefts, and whence a dream proceeds.

Confluence of Keddrgangd from S-. 5 pts*. E. with Bhdgirat'hi ot Ganges from N. 7

pft. E. Hindus fhave and bathe here preparatory to vifiting Gangdwatr'i.

\ On the ba;,ks of the Ganges. A wooden temple containing the footftep oWangd

on a black (tone Swyacuud, ViJImucund and BraB'mecund, within the Ganges, being

names affigned 10 dilunft portions of the river: where pilgrims bathe. The iait is

40 cubits wide and 2 deep. It is the pure Ganga unpolluted by water of any other

-

fifeam. Bhagirarktifd, a large rock in the river, on which the king Bhagirat'lc

worfhipped the deity. The river comes from N. 7 pts. E. and. has very little -

current. Scarcely any trees, but the Bhojpatr (birch ?). On all fides fnow. A
large temple roofed with wood, containing an image of Gangd in red ftone, a fmall

female-figure of hlver, images of Mahd^eva and Par baft "in red ftone reprefentcd

with the human form, Bhdgirat'ba, Aunapunid devi, Vijhnu, Brahma and Gancui in

red ftone. A Brahmen, who is an inhabitant of Dher.dlt, attends here during three

months, Vaifak'b, Jyet'h and A/arh, Scarcely any but Bairdgh and Sa'iinya/fs.

come here: the road being in the higheft degree difficult, and the place amidft fnow '

imoft inhofpitable.



g84 ON THE HEIGHT OF THE

Left hand. Bearings Right hand*

by

Compafs Paces.

7th May —Proceeded onwards*

Road level: over the rocks of N. 7 pts. E. 1320

the Ganges.

Road level : the river might 1416

now and then be perceived amidd

the fnow.

Road level : on rocks in the l$$

Ganges.*

The Ganges might now and then 368

be perceived under the fnow.t

Along the bank of the Ganges; 760

- over rocks.

£

Over fnow, filling the bed of the S640

Ganges.^

* The breadth ftill lefs than at Gangdtoatr'i. On one fide the road is practica-

ble. On tne other a perpendicular wall of rock. In the bed of the river faw a

rock 2 or 3 paces wide and 5 long, bathed by the river on both fides, and over-

hanging the itream ; the depth of water being very fiuall. This rock exhibits a

{imilkude of the body and mouth of cow;. It is called Gao-muc'ho

*i* An image of black (lone might be feen in the fnow ; but could not be ap-

proached, for fear of being buried in the fnow. The road was over the fnow of

the Ganges.

J A large cavern quite capable of containing J 00 perfons: confifb of feveral

apartments.

§ The river was not once feen, nor was any found of its current heard, Th«

Uaow being foiled appeared like the earth of cultivated fields.



HIMALAYA MOUNTAINS %&$

Left hand Bearing? Right SuadL

by

Cocnpafs. Paces*

Over rocks along the banks gs®

of the Ganges, which here (howed

itfelfi*

Set off to return by the fame road towards DbsrdH: there being no other pia8i»

table route.

The fequel ©f the field book is kept in a fimiUr manner; but it is thought

unneceUary to tranflate it.

* In front was a §ecp mountain like a wall of fock s from an angle bf which the

Ganges appeared to come. Beyond the prefent llation was nothing but fnow, noi

any road, but that termination of the valley. From drea>d, none woulcTventure

into the water of the Ganges. The fnowy tops' "of "the 1 mountains appeared of

various height; and not the leaft fign of vegetations nothing but fnows maffes o£

which were falling from the mountains. As the people in company- were deterred

from advancsng
a
and there appeared no road by which So penetrate, and further

progrefs feemed full of peril and of terror,, I was under the aeceffity of returning to

&ar?gdwatrL

2 2
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VIII.

Annccountof the Meafurement of an Arc on the Meridian

.-extendingfrom Latitude to 59 49 to 15° 6' 0"

r?———: -1-

or WILLIAM LAMBTON,

33
rd -REGIMENT OF, FOOT.

JlT is with much- fatisfaelion- that I have it in my- power to (late to the

Society, the fuccefs which has attended a further .extenfion of the

grand meridional arc, and the concluhve refqlts from another feries.of

agronomical obfervations at a-liation neavGooiy, in latitude 15 &0&5*

I am thereby enabled to fet afide entirely thofe doubtful. obfervations

at Dodagoontah, fo often mentioned in my former communications

;

not however without fome regret at the neceffity of fo doing ; becaufe

I wifhed to 'have noticed the progreffive increafe of the -degrees on.th?
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MEASUREMENT of an ARC on the MERIDIAN. 287

meridian, as I advanced to the northward, by arcs not more than two

degrees in amplitude. However as the cafe Hands at prefent, it is fully

fatisfa&ory. The whole arc is 6° stizz'^Qy and it may heconfidered as

confiding of two fe&ions; one of 2 50' 10".5, the fouthern one, which

gives the degree 60473 fathoms nearly, for the latitude 9 34 44", the

middle point of that degree, as appeared from my laft paper, (in the

commencement of the p relent volume of the Refearches.) The other

feclion is 4 6
J

1 i''.28 in amplitude, and lies to the northward of the for-

mer. This gives the degree due to the middle point, or latitude

13 2 55" equal 60487.27 fathoms. Alio the degree due to latitude

ii° 37' 49', tlie, middle point of the whole arc is 60480.42 fathoms. So

that for latitude >9° 34' 44
//

the degree is 60472.91 fathoms, and for

•latitude 11 37
/

49'
/

the degree is 60480.42 fathoms, alfo for latitude

33° Z-SS" tne degree is 60487.27 fathoms. Thefe being deduced from

aclual obfervations, afford a regularity in the iHcreafe exceeding my
moil fanguine expectations*

ThiE recent meafurement, is a continuation of the former triangles, in

1805 and 1806, commencing on the d'Alance Paughur and Yerracondah3

and terminating at the ftation of obfervation about three miles Weil

from Gooty, where a bafe line has been meafured as a verification to

the pre lent, and a foundation for a further extenfion of a future feries

-of meridional triangles. And to render this account of what has al-

ready been done complete, I have here included the whole number d£

triangles, from the bafe in- Coimbctoor-, to that near Gooty. A paiticular

account of the meafurement of the bafe near Bangalore, has already

been given in the 10th volume of the Afialick Refearches, of courfe it is

not neceflary to repeat it here. That bafe is therefore only taken up

as a new datum, from which, the triangles are carried fouthward to

the itations Ponnajfmalli and Kumtelarine hill, and northerly to Pau-
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yrhun and Yervacmdah] and then recourfe is had to the laft meafurei

bafe n-ear.C^^ Hence what is given here, together with what ap-

:
pears :

in: the 10th- arid prefent volumes cf the Refearches, will

.furhiih an entire account :©f the whole arc in its prefent ftate of pro-

g'refs, and; itsi future extenhon will, I hope, be more in the order of

time, a?", a meridional feries will be chiefly attended to> and it may

be gratifying to the intelligent reader, who. is inierefted in fubjefts of

.this nature,, to know that thefe operations are to be extended through

the Dekkiin ; which, if no local difficulties occur, may be carried to the

northern confines of the Niz,am's dominions,- confiderably beyond

the latitude of 20 -degrees. It however may be doubtful as. to the

practicability of extending it fo far, in the prefent Rate of that country,

but I hope I (hall have no difficulty in penetrating as far as the latitude

cf 18 degrees, and perhaps my next obfervations may be ©n the banks.

of the Goodavery, It is fcarcely neccfiary to mention here, thgt the

number of years elapfed fince the commencement of this arc in 1805,,

has been owing to the time taken up in extending the furvey, over

the whole Peninfula* The bale near Ga&ty has been the foundation of

a feries of triangles connecting Maful'.patam. with Gea, which I expe&

will be completed in 1813, and after that my whole attention will be

directed to the northward, where having only the meridional feries

to attend to, mj progrefs, in that direction mud confequently bt

more rapids

Besides, the purpofe of- extending this arc to the northward, there

Is. another object of equal importance, which is the meafurement of a

perpendicular arc, in a latitude as far north as it is poffible to pene-

trate* It is from thefe perpendicular, arcs, that a fcale is obtained for

computing the relative- longitudes; and when this furvey b- carried
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through thedrears, it will be of .great.' importance .to. determine
;the

portions of places along the fea coafh Some of thofe places, accord-

ing to Major Rennell's account, are laid down from obfervations for-

merly mads under the dire6tidn of Colonel .Pe arse, on his route

from Madras to Calcutta, in 1784; but his route was.chiefly inland after;

croffing- the Kiftna, touching the coast in ;very few places; and his

pofitions are laid down only in latitude. ...jOthers are fixed from Major

Stephen's furvey ; but the data feem ?d have been in fuiRcient. Even

agronomical obfervations are incompetent to fix the relative longitudes

of a number of places within a few miles of each other. To deter-

mine the meaftire of a degree perpendicular to the meridian affords

(he only correct means : and thefe^low latitudes with great nicety in the

obfervations is neceffaryvTt therefore i becomes an important defide-

ratum to obtain, art; accurate : fcale i for^computing' longitudes, and the

more northern latitudesiafford iheTureuVrefults.

.
.: ' ..

!

';i:.i\'/ ,; I

-

r

\ \\ [
-

"
:

fnbll

I have already noticed; that thefe meridional operations were begun

in 1805. The bafe near .Bangalore, meafured in 1804, was the firfl

foundation^ and its height .above the fea was determined from a feries

of triangles brought from the Coromahdel coa(t, and commencing from

a, bafe near Si.. Ikoitiass Mount.' The perpendicular height above

the fea of every great ;ftan6n,. was determined in the'ufual manner, by

ufing the contained arcs between two Rations, a method fo Well

known, that it is needlefs to explain it here. An account ofthofe

heights, with the terre final refraction as obferved at every ftation in

going direct from fea to fea, is given in the 10th volume of the Afiatick

Itefearches.

.

I
' " -

\n 1805, on my return from the Malabar coafl ; the meridional trian-

A 4
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gles were begun at Paughur and Yerracondah, (fee the plan), and brought

down to the bafe ntar Bangalore ,< from which other triangles had been

extended foutherly in 1804, for the purpofe of obtaining fides of a

great length, for meafuring a perpendicular arc, but which anfwered

exceedingly well for the meridional ferie;. In the beginning of 1806,.

that feries was reaffumed, and carried down to the Coimbetoor country,

where a bafe was meafured, and a choice collection of zenith diftances

obferved, an account of which was given in my la ft communication*

which gives the particulars of the fouthern fe&ion of this arc.

: In 1811, the triangles were again taken-up: at Paughur and Yerracon*

dak, and carried up to Gooty, for determining as ufual the height of that

bafe above thefea; but when that meafurement was computed and

reduced to the level of the fea, the triangles were computed back to

the diftance Paughur and Yerracondah, differing from the fame diftanee

brought from the bafe near Bangalore 1A feet, which, proportioned to

.the meafured bafe near Goaty, will make a difference of 3^ inches,

fuppofing it to have been computed as a fide of the lafl .triangle,

brought out from the bafe near Bangalore* ' The fuperintendence of

thefe triangles was intruded to Lieutenant Riddell, of the. Company's

iervice, while I was meafuring the bafe, and bbferving zenith diftances

;

aji$thus terminated thefe operations; a fummary account of which I

have;thought it neceffary to give, becaufe they have been carried on

rat intervals only, and in point of time, bear bu't a fmall proportion, t<J

that taken up oa:the geographical fcale. 3 :

In the prefent volume of thefe Refearches, I have given the gene-

ral formulas for determining the figure and dimenfions of the earth,

• taking:my.own meafurements as ftated ift" that accbunt, and the different

meafurements in England, France^ and at the Polar Circle3
from which a
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mean refult is had, for determining the rates of the Polar to the equa-

torial diameter.

The prefent degree in latitude u° -37' 19* compared with the

Englijh, French, and Swedijh meafurements, will give an ellipticity of

•S4-5-.T-5-, but 1 forbear making any deductions till I have done all that

I mean to do in the meridional meafureinentsy and until I know fur-

ther refpe&ing the operations carried on in England.—IVh^n thefe

arcs are extended as far as it is pra&ica-ble, fome final concluftons may

then be drawn with refpecl to the figure and dimenEons of our earth.

For what has been done by thole eminent men Tent out to different

countries in the laft century, feems to have left the queftion more in-

volved in uncertainty than it was before* Bouguer appears,to have

been the mouYcorrect, and had he takea any other meafurement made

in the northern latitudes, rather than that of Maupertius, to compare

with his own, his hypothefis might have been near the truth.—The

degree given by the Abbe'de La Caille is as inconfiftent as that of

• Maupertuis ; and he draws a conclusion equally inconfiflent with the

do£trine of rotatory 'motion^ viz, that the meridians in. the.Touthern

hemifphere have a difTereiit curvature to thofe in rhe northern, or that

the degrees of longitude in the fame' latitude are different in the two

hemifpheres. TwrQvto fee that meafurement put to the teft. Maupertui*

has been found By the members of the Swedj/h] academy, to be out

upwards of 200 fathoms, which circumftance cannot but tend to lefLn

our confidence in tine- Abbe's performance at the Cape of Good-Bope.
'

'
'

In' the fequel of this paper, I have added, as in my laft, a tabic,

(hewing the perpendicular heights of thc rftations above the level of the

fea. this bale lines are all on the table land, and it may be curious to

notice their comparative heights. The table land in the neighbourhood
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of Bangalore, and towards- Cofcotta is upwards of 50C0 feet above the

fea. The table land, or rather the general height of the low country

in Coimbctoor (for it is much undulated) is about 900 feet. Towards

Tinnevdly it falls to between four and five hundred feet. The fall to

the northward'of Bangalore is very rapid after pa fling Nundydroog, and

the fummit of Paugkur, which rifes high from its bafe, is nearly upon

a level with the table land near Bangal:re. The mean height of the

bafe near Gooiy is n 82 feet, which is nearly the mean height of the

flat
4

country extending round Gooty and BeUmy from which plain the

mountains and hills rife like iflands from the fea. Thefe facts being

eflablifhed, it is not difficult to account for the different tem-

peratures in the difFerent diftricls, at the fame^ and at different feafons

of the year. In carrying on my geographical operations I have been

particular as to the heights, and the general ranges of mountains, for

they form the moft. prominent features of the country, and Tuch in-

formation might aid 1 the refearehes of intelligent medical men, in their

invefligation of the caufes of thofe difeafes, whicli \ arefo fatal in fome

parts of the Pen infula. There are fome remarkable faels with reijpejil:

to the country to the weftward of Bangalore, After pacing the range

of hills, in which Savendmog,; Paugkur, and feveral other, ftations are

lituated, the country has a fudden defcent^ and continues low, confi-

derably to the weftward of Seringapatwk where.it begins, again to rife

towards the mountains called the weffern ghauts^ which, are in general

from two to three thOufand feet higher than thofe which form the

caftern ghauts. Sermgapatavi therefore, and all the country north and

north-eafterly towards the ceded diftricls, is a valley, upwards of a

tboufand feet below the table land round Bangalore, ctefcending as

-we advance to the northward. The Savendroog range forms a kind

of barrier to the eaft, but a more complete one is formed to the we{l*

"ward,; by' fhofe^jpendous mountains wbjch form the ghauts, a nqm^
f :*

mm
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fcer of which are from five to fix thoufand feet above the fea The

countries of Canara and Malabar lie immediately below thefe ghauts,

and the fea is every where in fight. Thefe countries are low, but

broken, and much interfperfed with back-water, rivers, and extenfive

ravines, {haded with foreft and jungle, and filled with population ; for

the upland is barren, and it is in thefe ravines and on the banks of the

rivers, where all the inhabitants re fide. In the month of February

the low country becomes exceflively hot, and the vapour and exhala-

tion fo thick, that it is difficult to fee to the diftance of five miles. I

have viewed this curious laboratory from the tops of fome of the high-

eft, mountains, where I was fcarcely able to bear the cold. The heat

increasing during the months of March and April, a prodigious quan-

tity of this moiflure is collected, which remains day and night in a float-

ing Mate, fom. times a feending nearly to the height of the mountains,

where it is checked or condenfed by the cold, but immediately after

descending it is again rarified, and becomes vapour before it can reach

the earth; and in this Rate of floating perturbation it remains, till the

letting in of the weftern rnonfoon, when the whole is condenfed into

rain, fome falling on the. low country, fome among the mountains, and

what efcapes is blown acrofs the Myfoor, and immediately. over this val-

ley, which I have juft mentioned. This account is foreign, to my pre-

fetit purpofe, but I truft I fhall be pardoned for the digreflion, as it is

a ftatementof facls relative to a part of the country, which has been a

grave both to Europeans and Natives, ever fince the fall of Seringa-

palam*

1
.

I have alfo added a fhort table of the latitudes and longitudes of

places, depending on the meridional arc. It is not my i tention here

to animadvert oa the geography of- the Peninfula, as we have had it

B 4

>
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handed to m in the printed maps. Thefe it is true, are erropeous, but

when we conftder the materials from which they have been compiled,

and the total impoffibility of procuring better, we mud allow that

great credit is due to thofe gentlemen who have had the perfeverance

and induftry to compile them. I can now fpeak with confidence with

relpcci to the Peninfula in general, in which, in the courfeofthis and

the nest year, every place of note will be laid down from Cape

Comorin, to Goa on the weft, and Mqfulifiatam on the eaft, including

all the interior. Thefe which fall within the limits of the meridional

triangles, will ferve as a fpecimen of what has been done elfewhere, [and

the reader can compare their pofitions with those in the printed maps.

I only hope that the next maps of the Peninfula, if any ihould be pub-

lifhed, will be conftrucled from other materials befides what are fur-

nilhed by military marches, and perambulators. Thefe may do in the

hands of a Quarter Mafter General who wants the aclual diflances that

troops have to march, and not the dillances reduced to the chords

of arcs; nor does it matter to him whether the armies march on the

furface of a fpheroid, or of a fphere, or on a flat. But when fuch

materials are intended for geographical purpofes, it becomes neceffary

to have the outlines at leaft, of a general map, on correct principles,

fo that his dillances, however crooked and winding, may be adjufted,

and fitted to thofe laid down with mathematical accuracy. Under

thefe limitations, the materials furnifhed from military marches may be

eminently ufefuL

I shall conclude by exprefEng my earneft hope that nothing will

happen to prevent my fulfilling what I have here held out to the learn-

ed reader: and were any incitement wanted to accelerate my exertions,

it would neceiTariry arifc from reflecting on the liberal and flattering
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treatment which I have experienced from this, and the fupreme Govern-

ment; and,, which mud ever continue to animate my zeal : and excite

the mqft lively feelings of gratitude.

W. LAMBTON.
Bellaty, Nov. 17, iSrV

TRIANGLES conneBing the Bafe in COIMBETOOR with

the Bafe near BANGALORE.

4w the pri fent volume, page 44, the diiiance from HalUgamatti

to Yadmatoor, is brought out in the 10th triangle from the bafe

line.—This diftance is the bafe for proceeding northerly.

ANGLES.

At Haliagamalli Station.*,,^,

BETWEEN AND • '
"

Thittamaili Uation ... Yaelmatoor Ration.. 72 11 ci ]

5 l -5 i *
b

Shcnnimalli ftation ,.„,, Thittamaili Ration, .,.,,,,,,.059 20 59.9-5 I

9 I

125 f
4.5 Jj

59 60.3

At Shennimalli Station.

Haliagamalli ftation rt*,,^,^,. Thittamaili ftation.. ,.,. „».»* 84 00 13.5
"

*6 75.
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- At bnennimal i Station (continued,)
-

; -
-

BETWEEN AND © '
f* '

'

Wporachmalli ftation...,,.,., ....Yaelmaiupr ftation „. ..,..56 51 35.5

36

35-

Kumbetarinemalli Ration.. ..53 22 28.5

3<

28.5

6 y 35
15-75 J

18 5 1
|o-25> »9.(

58.5 )

jennimalh Ration

[allagamaili ftation

At YaelrrtaiouT Station.

.......... Woorachmalli ftation... .....93 311 3 5 75
33

»"»........ Thutamalli ftation**.. 51 55 10

12.75

34-37

ijt.37

^ Thittamalli Station.

Shennimalli ftationv . ....... ,-... Hallagarnalli ftation „„...».. 36 38 45. 62%

46.25 V 46.37

4725

.... Yaelmatoor ftatior. «......«<.,. 55 53 35 )

...-..;. .:. ; .

i
.

2-5

.., Woorachmatti^ftation ..,..-..-, 61 19 22.5

.......... j 23-^ 21

2 3-75!
2 4-7,.

Hallagarnalli ftation .....

Shennimalli ftation — .,

:

2.25

23,66

Woorachmalli ftatioc. ....... oao .Yaelmatoor ftation.. ........ ..42 5 6 1

5-25 I

.8 5 > 74
7 5

I

9 75 J

Woorachnjtalli ft%iit'n«. 8 .co 0! .o S9 Kumbetarincmalli,.
?

. 0a,.. OO0 ,87 23 44.5 .1 .

43-5 !

43-5 > 437
44-75

I

42.25J
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At Wocrachmalli Station.

BSFWEIN AND
Shcnnimalli ftation Yaelmatoor ftation

x

KumbetarinemallJ

Thittamalli ftation Shennimalli ftation

Kumbetarincmall'... Thittamalli ftation .......

Thittamalii ftaticn Yaelmatoor ftation ......

*97-

2 9 3 6 57751
5 6 75 I

5575 >

58.25
j

54 75 J

"7 47 4 8 2 5)
41 £

46 )

50 43 45 371
45 5

i

47.62 y

47 88 I

45 6 3 J

37 3 61.851

54.6

59 6

80 20 42.87

42.63

42 37

43- 6 3

..P.aul.amal].i ftation .<> .„.„.. *.,„._:<,,„ K.umbetannemalh\. ........ ..86 4 25 5

5665

45 oS

46.4

58.68

43 °7

2 3-S

21 ..

—

—

At Paulamalli Station.

r&utfVbetar-i-iYerrtsil-i fta;ionr ,, . Woorach.malli ftaii >n 6^ 49 1

075
45
2 25

TPcnnafTrsa-Ui ftaivon ....... Kumbeiaiinemalli „.....«.. gi 22 J.5

'75

2 12

2.1*

v4£ Kiimbeiarine:r.ali Station,

Fonnaffiaalli. Radon Kaulamalli ftation ......... 43 48 33.25 ")

35-2 5
J

3475 > 34 «5

35-25
|

3 32 5J
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Kumbctarinemalli Station [continued).

BETWEEN ANB
Weorachmalli ftation...........,.Paulamalli flatioa

o t

38 6 38.75!
39- 2 5 !

38.75 > 37 85:

37 = 5 |

35 j

Thittamalli: fiction...... .».*.. *.»*..55 3<r 23.58
21 -57

S2 57

At Ponnajfmalii Station,

Kumbctarincmilli ftation... ........ Pauianial.li ftatiou ..........44 49 36.04.x

- '
• .35 °4> Z±°7P

PRINCIPAL TRIANGLES,

Hail again a(Ji fiom Yaehnatoor 130600.5 fret.

5

|
5

1

TRIANGLES,
Observed

AngU's;

c.

1

J,
'Z i.

Angles for [ Distances

Calculation -

. 1 in Feet.

1

° / a n
72 1 i 5l.<?5|— 1 4

51 55 1 I 37
;

— 1 1 1

53 53 0? .25'— l.<4

72 11 49.5
5! 55 09.75
55 53 00.75Thittamalli station, ......»........'

Thi

1

180 00 01 87

j

\
[3.65 4-;.22 180 00 00.00

, ... - (HallagamaUi sfa'tiod
ttamalh from < v .

°
. ,.:

( Yaclmatoor statioo,

j

124171.3

1 150195 2

Itallagamalli from Shennimalti station 71520.2 feef.

HallagamaUi station, ............. .-,

I jlThitUinaUi station,.. . * «.«.,..,...........

1

|

Tl.

1

1 **
59 21 OO.Si |— 0.54
84 00 15.561— 84

$6 38 46.37|— 50

59 20 59.75

84 00 14.5

36 38 45.75

124168.7

107*00.5

!80 00 02.24|
<i

1.88 •fO.36 180 00 00.0

. . ,,. e CRa'laeamnMi station. ., .,
utamalli from <., ? ... , ,.

****

g.4hennimalM.. station,...*....... . ... ...

The above Base will be foHnd in

.

the commencement of this volume ; in the 7th (riang'c.
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Shennimalli from Yaelmatoor : 60265.1 feet.

R I A N G L E §.-'

Observed

Angles-

"

Shennimalli station.. „.

Yaelmatoor station, . ,

,

VYoorachuralli, .,.,.»

56 51 35.75

93 31 34.37
29 S6 56 65

o
c
u

Q

aj •

<J £ u
u « o
4J =-

W '

l'
J

:

Angles for

Calculation.

— 0.32
—078
—0.35

180 00 06.77!

56 51 35.4

93 31 33.6

29 36 51

Distances

in Feet.

//

,55 + 5.32 180 00 00

Woorarhmalli from
Shennimalli station,. . .. „ . . ...... | 121721.6

Yaelmatoor station......... ...... !
1021 17.6

This Base is in the 9th triadgle of the same Researches.

Shennimalli from Thittamalli station 107409.5 feet.

Shennimalli station. ............

iThtttamalli statiou,

4 Woorachnialii station, »*«»>...

61 19 23.66
50 43 46.4

-0.95

-0.87

67 56 51.8

61 19 22.7
.50-43-45 5

180 00 00.0

TBr ' i if -Li—r» e S Shennimalli station, ..,.•?.,

Wooraehmiaiu itation from-?,.,.., ... , .. '

i I hittamalli station, . ....

j 121724.?

I 128592.3

Shennimalli station from Woorachmalli 121724.6 feet.

Shennimalli station,,, ..........
Wooraehmalii station, .... ..„.'] 50 43 464
TniUamalli station, .,,..„.

J

61 192366
—0.87
—0.95

67 56 61.8

50 43 45.5

61 19 22.7

180 00 00.0

^ennimalli s'.atio., ., i07<0«
VVoorachmalli 'station, 128592.

Yaelmatoor from Thittamalli station 150195.2 feet.

Yaelmatosr station,
, (#><

Tliittamalli station, ...... 'l 4$ 05 074
Woorachmalli station,.. ..,,,. ,,,' I 80 20 43.07

-0.84

1.31

57 34 11.75

42 05 06.5
80 20 i '.75

180 00 00.0

Woorachmalli f.om &?^^ s,a i "'*

( 1 Inttain.illi station,

102112.?

128593.?
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'Jhi'tfamalli from Woorachmalli station 128592.8 feet.

s
St TRIANGLES.

Observed
,i

Angles.

S i .2 S

£ f S 2
ta I o-fifi

Q |"

. £ .^ogjiess. for r
1

(g I Calculation.

Distance
j

iu Feet,
j

7

I'liittamalli S'taiion,
, ... „,»

Woorai hinalli station ,

Kuoibctariuemulli, .... .

' " '
'

87 23 43.7

37 03 58.68

55 32 22.57

'-''
1 < " 1

-— 1.-361
J

1 87 23 41.75J

J— 73] 7| 1 '

j

"37 03 57.25:

3_0 7*1 t
J

55 32 2I.00J

Kumbetar

180 00 04.9'-| ' j i.85 + 2.1 1R0 00 00.00

... . :. , (Thittamalii station, .,,.
luemali sta-tton from < „ „_ . ...

t

»-••.•• »

( Woorachmalli station. ....
9 4003.

4

15580 9

,:, j ,

Tlie above Base is (he mean distance found in the three triangles on the following different Ba-
ses, viz. SJhennimulli from Thittumul'li, ShejirtimjsUifrom.lVnorahmallis.tid Yaelmaioor hill

from Thitlamalli station ; differing in the extrenifS only one foot.

Sheimjmalli from Woorachmalli 121724.4 feet.

8

^hennimalli staiion, j, ,..'., , 1 53 22 29.OS

j

87 47 45 08

— 1. 1 i

— 2. 1(5 ']
53 22 .28 •

87 47 43
38 49 49

-

' "

r ...
.

! ' j 80 00 00

1.93S89.1

l5-5801.fi

.... ( Shennimaili

t

^Rumbetarinemulli irom < ,.,
-( Wooi'actuna-Hi .....'.".....;-

,--
, '

-

'

in •_ .1. .. j-. 1 r... .1 : tv!_ i_:_ i„_ d : ui<
""i he side Shennimnlii from Woorarlimam is me mean instance lonmi iu sue 11 laugie.-

s
cumuii main.

Y'le'matoor hill,...Wop raichmalli and Shennimaili, Tltiffamalli, Wooraciirnalli —

Woorachmalli from Knmbetarinemaili 1 55SOA .& fee*.

Woorachmalli station.,

Qll'aulamalli station, ..........'..'..

\
8S 04 23.5 |

— 7^5 j.

I 28 06 37.851— 1.36
j

|
- 65 49 02.12J— 0.*

:
4

j

86 04 22
in 06 37
65 49 01

80470. S'

I7U388 5

j

{.180 00 03.47
1 '

"
i

12.95 4- 52J18Q 00 00 '

! «,*. (Woorachmalli, ...

) Ku si betai i'.iemalii .

.............

1

.- ^i:r:::r. :
;

Kunibetarine from Paulamalli 170388.5 fee*.

IC

'{.umbetarLneimlli, , . ...... . 43 48 3 4 15}— 1.63

91 22 02.12—3.45] i

j' 4 1 '49 3 4.7 1 j— 1 65
j

:

|

43 48 32.5

91 21 54.5

44 49 33.0 j
L'ouriassinaMi statii.ii

;

\

1 Ponnasstaa

1

J 180 00 10 98 I 6.74 ..+ 4.9 4 180,0.0 00.0
|

Ill statioa from s , „ . • ' ->-•• ; "' 241632. 9

1(57319.6
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DESCRIPTION OF THE GREAT STATIONS.

Hallagamalli A hill with a pagoda on the top, about feven miles S.

W, from Sheimimeili. The ftation is on the platform of the pagoda;

SbennimaUi. A hill near a refpeclable village of that name on the

great road from Ferode to Daraporam. The ftation is on the higheft

part of the hill, a few hundred feet N. W. from the pagoda. It is

marked as ufual with a platform and (lone.

la'elmaioor. A well known hill about fix miles E. N. E. from Sken*

nimSlti, with a pagoda near the top. The ftation is on a ftone platform

a little way to the N. W. of the pagoda, on the higheft part of the hill.'

ThittamaUi. A fmall hill with a pagoda near the top, and lies about

thirteen miles S. eafterly from Sattimungalum. The ftation is on a

rock, above where the pagoda ftands, and a little way north from it.

Woorachmalli. A peaked hill about two miles N. E. from Bhavany

on the weft bank of the Cauvery. The ftation is on the platform of

the pagoda, on the top of the hill.

PaidavialiI.-~\ very large mountain below the ghauts in the north-

ern diftrict of Coimbrtoor. The Cauvery river runs a little way to the

weftward of it. This mountain is well known, and is a few miles

northerly from Bhavany, where the collector refides. On the very

fummit there is a pagoda, and the ftation is on the platform of that

pagoda marked,

D 4



MEASUREMENT OF AN ARC

Kumhiarine-malli^Another prodigious mountain in the northern

diftrid of Coimbetoor^ about feven miles northerly from Sattimungalum*

The mountain is well known there, and the road afcends from that

fide» The (iation is on the top of the peak near a fmall pillar and a

place of worfiiip. It is in the middle of a platform built ©f mud and

Ponnajfmallit—h great mountain well known in that part of the coun°

try. It has a double top, but the Ration is on the northernmoft one
fl

,

and cannot be miftaken. It is on a platform with a marked flone in

the middle. Allambaddy lies about feven miles call from this moun-

tain.

TRIANGLES taken up at tht Bafe near Bangalore,

continued back to Ponnajfmalli and Kumbetarine..

ANGLES,

V. end of the Bafe {near Bangalorea)\

BETWEEN. AND « .

I-., end of the Bafe ..<......... Muntapum ftation tW**i 00.00089 39 21.5 1^

i<>75

20.2 s
20 a 7|

At the- S. end of ike Bafk
BETWEEN AND &»>/>

No end of the Bafe •...«>„••» Mumap-una ftation ,.„„„ gg 43 60.4

~ 7 i
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At the S, end of the Bafe (continued.

)

BETWEEN ^ AND.

Muntapum Ration ,,,*. ,,,..,<, Bonnairgottah ftation 106 09 36.2c;"]

39 7 6

36.5

8»«a8J§

377s

<4£ £A<? Muntapum Station.

N. end of 'the Bafe 1U4U ;«»,.,.. S. end of the Bafe .«..».. .....«*56 56 40.62Y1

42.2.5 J

S. end of the Bafe <,,.,,.,,,,.„. ..^Bonnairgottah ftationo<>c,,a a a.,<,, a3 35 3 56.05 T
54 75 I

54 25 \ 56-®5

57-75
j

57-5 J

Bonnairgottah flarion ..«»«,*...,.. Tirtapully Ration ..,*.,.,» 07 26 51-53 )

5S- a 5 >
53 ° SS>

ms»«s (i

At the Muntapum center,

Bonnairgottah ftation e ^oh.h.., Tirtapullydaiion „..,«„.,.•<,...££ 28 55.75
54< 8 5

55
55' 5

Savendroog fiat'ion^^y,-,,*,.^^^©- 45.25

4775

55'*7

4&5

^4^ D^da^onntah Station*

Savendroog Ration; .Bonnairgottah Ration, ^* 34 54 "j

50
49
55
6°

I
5 1 - a 9
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At Bodagaqntah Station* (continued.)

BETWEEN AND o I '

.eferring £|ag •u M <<
v
.<>t?...<.....> Savendroogftation ........ 104 4 29.5 T

s i2
5J

-;,

f
9 > 29.6i2 7-3

I

3 2 -5 I

28 5 j
Referring lamp ,«„„ .... Pole ftars W. elong. 19th....! 31 53

2805, July 22d 56-25
8tb..„... 51.35

*2th. ....... 48.5
17th ....46.25
s8tb..... ...... .47.5
J 9 tn 45-5
2 3d 45-5
a

'

6lb— 43-5

At Bonnalrgotia Station,

S. end of the bafc .... ........ Muntapum ftation ............38 46 30.02!

.28/

Muntapum fhtion «... .... .... Tirtapully ftation.. .......... 51 7 53 25^
53.6 > 54.64

57 3

Tirtapully .ftation... ,o. oe . „..•».» Muntapum ftation.. ..,.,.,, ..53 5 56.65

5 6 '55

59-55

54-9

Muntapum centcr.-i ;..... .........Savendroog flation. .......... ^70 52 25.06

zz-77

Bodagooniah ftation ............Savcndroog ftation ........ 83 20 14.75)

17.5 > i€ t t 7
16 25^

56.31

g39 J

£t,Tf-.Li
i .-'jaiii^-aji3Ba»

At Tirtapully Station*

Muntapum ftatiorj ,,., .... ,,,, Bonnairgottah ftation.. ...... 34 25 15.03 V .5 lr
17.37 j •

*>
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At ITirtapully Station fcontinued.)

BETWEEN AND © ,,
'

,t

Muniapum center.. ..,.«,r,
v»,^. !

,,«Bonnairgottah ftation„. ...»«.3a 25 7.97

9»95
Deorabetta flation, .«,,,,.,».,..»«. Savendroog ftauoRaoass . » 46 42 26=25

2275

'm

j 8.9 {

«4-5

At Dcordbelta Station*

Savendroogftation., .. O0 , ,«»,.«., .Tirtapullyftation -..,.. o»w> 79 4© 54 1

5 2
i

53 >

5 2 -75

5 275 J

t.ooa.MM. Bundhullydroog.,000.0,,0,,,0 97 47 58.5

5 ,2 5

5 6-5

Savendroog Ration

Bundhullydroog ........ .„....<>* Ponnaflmalli-ft-ation, «....., 36 19 24
24

- •— *3

57*75

! 3 33

^4£ Savendroog Station*.

Muntapum center., ,..«,.... ...... Bonnairgottah ftation , 00 39 16 '50.25'y

5°-75
}

5°-*H 5o988
5 1 - 2 5

I
°

5 1 75 I

51.05 J

Tirtapully flation ««.«. Deorabctta 'ftation,...., .53 36 48
48

47.-5?
4675

Deorabctta ftation •..„.,,..., Bundhullydroog ftation •».. 41 41 4''-5l
40.5

'

40.75

4»-5 >• 4°«93
40,25

4'-75
40.5

E4
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At Bundhullydroog Station*

BETWEEN AND © , ^
Savendrocg ftation. »<>... ••..»,? Deorabeua ftation«*^,.^..,„, 37 30 2

3

3-5 1 '

-75/ 3 °' 12

Deorabeua ftation ...,,.....,, Ponnaffmalli (lation^*....,.,. 6643 s.75

3- 2 5

3

4

r 3*s

JPonnaffrnalli ilation • I .„. 1 „. M Kumbetarineraalli «•*••«*« 85 12 57.19!

54 7 !

55-94 > 55°4

53-95-
I

55- 2 J

tdiij tinM^ynriw n?

^4i Ponnajfmalli Station*

ctta ftaiion. ««•«•,,.. BundhuHy ftation 4 „« 76 57 35 )

34.25 > 34-5
34-25)

Bundhully- lUtion .o*... ....»«,.. Kumbctarihemalli • .«.",».. .67 12 3675T
36 -75 I

33- 2 5 1

36 - 25J

At Kumhetarinernalli Station,

Ifydroog .« -••»'••••• ,-Ponnaumaili uation*. »..,,,. S7 34 34
36

34*25 .

35 5 y 35°96

37 I

37 5 1

37-5 J
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PRINCIPAL TRIANGLES.

S°7

N. end of the base from S. end of the base $9793.7 feet.

55

TIIIANG L E S.

Observed

Angles.

N. end of the base, .. 89 19 20.75
S. end of (he base, „...' 33 41 00.06'

Muntapum station, ....' 56 56 41.42

33

Q

1 80 00 02„23

—0.12
— 06
—0.0§

. o
V*
U

Angles for
|
Oistattci s

Calculation.

0.24

89 19 20

33 43 59-3

56 56 40.7

in Feet.

+ 1.99 180 00 00

»» i l r t (N; end of the base, ...<,„..... h63S5 9?Muntapum station from < . ,*•,,' ,r (> end of the base, ........ „.',..; 47475. Q'£

S. end of the base ficm Muntapum station 47175.03 feet.

Send of the base..........
Vlitntapum- station, . .

.

BouuairgotUh station,. ......

!06 09 37.7.2) — 0.3

35 03 56.05 1—0.08
38 46 31.15—0IN

180 00 04 P2

106 09 35. 9

35 03 54,5

38 46 29.6

0.47 4-4.; 45 180 00 00.0

•s,-- . .. , . ,. , (S. end- of the base, 143551 7
Bonnairgottah itation from < ,, . ,. ' i« a o, , -°

I Muntapum station-, ».... ,...'7281!.

7

Muntapum station from Bonnairgottah station 7281 1.7 feet.

13

Muntapum station, ..

Bonnairgottah station,

Tirtapully hill station,,

97 26 53 39
51 07 54 62

31 25 !6 15

— 1.07

— 37

—0.4!

80 00 0i c 1.6 ' 1.85 -!r?.31

97 26 53 9

51 07 5 1
-2

31 25 119

180 01) 00,0

t:.t.„„ii-j e r ( Vt'untapum station. .... ......... 1 08746.,*
I irtapully station from < „ F , . ;.

'

, ,o.„«v ' ( lionnaigoUruh station, .... ,„..
|

! 38 19%. •

Bonnairgottah station fram Tirtapully station 138.492.9 feet.

i

Bonnairgottah station, \ 5.1 05 56.91
Tirtapnlly station,

| 31 25 08.96
Muutapum center, .... ,97 28 55.27

180 00 01.14

51 05 56.5

31 25 09
97 28 51.5

1.9 —0.76 180 00 00.0

M„i,i.„,„ . , C Bonnaircoltnli s-tation, 79815.8untapum center from <,„. , .7 '

(Tirtapully station, 103705.1
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Mantapum center from Bounairgottah 72815.6 feet.

1

2

•j Observed

TRIANGLES.
I Angle*

i

I
§
5

— *

r.
"~

to
Angles for

Calculation.

L/istances

in Feet.

15

Miintapum cen«tf»r. „

Bonnairgottah station, .... .....

Savendroog station, „»«« . .... . •»»•

69 £0 -46.5

70 52 23.91

39 16 50.88

— 0.6

—0.6
—0.5

' ,,i,

69 50 46
70 52 28.5 !

39 16 50.5 '

108661.6

107968 7

180 "no
-

01.59 r.7' —04.V 180 00 00.00

- , .. , (iMuntapum center, „,=...endro 's station from < n ;' ,
'."*'••••

!-( Uonnairgottah station, .„^.. J

Bonuairgottah from Savemhoog station 107968.7 feet.

10

Bon nairgot tah station. ,„ ........ .

Dodagooutah station, . . .........

.

83 20 16.17

. ...
1 61 34 51.29

— 0.79|

— 0.5^1

|

83 20 15.4
.

35 0453.8
61 34 50.8

r

I

180.00 000
1

:

2-v , . , , .. e . t$ Bonnas ,'o(tah..» ... , .-.

i jDodacoorafah station from < e ,
* .*•••« ......

b (savendroog station,... .... ..„,.,,

i

[70556.7

[121933.*:

With the sides Mutitdpuni center from Tirtapully hill 108705.1 feet, and Muniapum center

/ />

from Savendroog 10&g6l.6 feet a«d the included angle at Muniapum center 167 10 29.1, the

side Savendrosg station from Tirtapulljj hifl is found 216038*9 feet.

Again with the sides BormairgoUah from Tirtapully 138492.9 feet and Boniiairgotlah from

Savendroog 107963.7 feet, and the included *nglc at Bonnairgoiiah 121 58 19, the side Sa-

vendroog from Tirtapully is found 21S038.8 feet, differing from the above ^ of a foot, and of

I which the mean is 216038.85 feet.

Savendroog from Tirtapully station 216038. 85 feet;

17

Savendroog station,. .,

Tirtapully station,.,..

Deorabetta statiou,. . „,

\
53 36 47.5 —1.9

1 46 42 24.5 —1.9
, 79 40 52.9 —2.8

180 00 04.9

35 36 45.5

46 42 22.5

79 40 52

— 1.7 180 00. 000

Deorabetta station from fSavendroog station,.. ....

I liriapully station,

159828.8

[176775 8|
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Savendroog station from Deorabetta 159828,8 fe<?t.

I

TRIANGLES.

18

Obserred

Angles.

Savendroog slation,
J
44 41 40.93

Deorabetta station, . 97 47 57.75

Bundhullydroog station, 37 30 30 12j— 15

5

u

'/3

O
En

Angles for

Calculaiion.

Distances

in Feet.

44 41 39 5

97 47.52
57- .30 2835

1

1

180 00 08.8
//

0,9 1.9 180 00 00.001

m ,, ,, j , (Savendroog station.. ........ .,,,
Bundhullydroog from

^ DertrabettJ , ut!oIlj ;

260072
181620.5

Deorabetta station from Bundhullydroog 181620.5 feet*

i

'

Deorabetta station,
]
36 19 23.33

Bundhullj station, I 66 43 03.25

Po mi ass in alii station,
j
76 57 34.5

180 00 01.08

— 1.25

— 1.47

— 1.78

4.5

36 19 22

! 66 43 03 5

76 57 34.5

+ 3 421 ISO 00 00.0
j

Ponnassmalli station fr

1
(Deorabetta station, 1 174071.7

°m
^Bundhullydroog, ... ....1122 .51.8

Bundhullydroog from Ponnassmalli 1 12251.8 feet.

20

Bundhu'.lydroog station, 85 12 55.4 —2.66
Ponnassmalli station, i 67 12 35.96,— 1.71

rvumbctarinemalli station,
| 27 34 35.95J— 1.54

ISO 00 07.32 5.91 + 1.41

85 12 52.5
67 12 33.5
27 31 34

180 00 00.0

KumbetarineBulli from 5|*
undI™ ,Iy Nation,

lassmalli station.
223551.4
241637.7

Here appears a difference of 4~s feet, iu the distance from Pontiassmalli to Kum bet ir trie hill as

given by the triangle, from whence it may be inferred, that had the base been computet! from
bringing the triangles from the northward, it would hare exceeded the measurement by 7-?s inches.

DESCRIPTION OF THE GREAT STATIONS.

N. and S. end of the bafs line, near Bangalore are both defined by

fquare mattes of ftone mafonry having each a circle and a point in the

F 4
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center of the mafs The firfl is near the village of Banjwaddy nearly

a quarter of a mile S. eafterly from it. The fecond lies about half a

mile S. eafterly from a fmall village named j4graruffi
s which is up-

wards of three miles N* E. from Beygoor.

Muntapum Jlation* There are two ftations made ufe of, the one is in

the center of the Muntapum, and the other a few feet to the weft of it,

but is now defaced. The Muntapum (a fmall Hindoo building on four

pillars*) lies about four miles north from Bangalore, a little way to the

weilward of the Nundydroog road. It is a noted object and feen at a

great diftanee*

Dodagoontak Jtation. This is the great fiation of obfervation at which

the pofition of the meridian line is determined. It lies half way be-

tween the north end of the bafe and the Miirdapuvi, and is marked by a

large well built Hone platform of a circular form, and about ten feet

in diameter. Its foundation is about two feet and a -hatfunder ground,

having a large {tone at the bottom, with a. Circle wHofe center corres-

ponds w?th the center of the circle above, over which the plummit of

the mftrument was fufpended during the obfervation.

Bonnairgottah fiation, A fmall rocky hill clofe to_ihe village of that

name, lying about ten miles nearly Couth..from Bangalore. The fiation

is on a- platform of clay on the top of the hill, with a marked ftone in

the middle, .. . :

Tirtapuly fiation, A fmall hill, upwards of feven miles E .. S
.
E. from

the Eed*ah. near- Oojcottah. It is well known in that neighbourhood,

and the ftation is on its fummit,. being a platform of clay and Rones

with a marked (lone in the middle.' It is clofe to the road leading from

Gofcottah to Mattoor,



ON THE MERIDIAN.
*

gn

Deorabetta ftation* This is a fmall hill upwards of fcven miles fouth

from Annicul with a pagoda on the top. The ftation is on the platform

of the pagoda, marked by a fmall mill Hone.

Savendroog ftation. The ftation is on the fumrnit of the eaft peak

of the droog, about forty or fifty feet north eafterly frOm'the Mtihfapuin*

The circle is inferted on the rock.

Bundhullydroog or Eekrumgheny ftation. This is a large mountain

fouth of the Cauvery river, in the northern diftrict of Coimbetoor, upwards

of thirteen miles nearly eaft from SattiaguL Theflationis on the plat-

form of a fmall building on 'the highe ft pinnacle ' of 'the droog. There

is another building clofe to it to the weft. A circle is marked on the

building over which the inftrument flood, but there was erecled a

pyramid of brick feveralfeet high to ferve as a mark to be taken from

the other ftations, and which may probably remain for many years.

The village of Bundhully is a little way to the eaftward. -

TRIANGLES taken up at
.
Deorabetta and Savendroog, and

ccntinued to the fde Paughur from Yerracondah.

ANGLES.
....
At Deorabetta Station.

BETWEEN AND • o ,.

y

Savcnciroo" ftation Allafoor flation 47 20 36.68"]

38.18 I „

37 93 >• 3 8 -73

38.93 I

41-93J
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At Savendroog Station,

BETWEEN-
'

AND ./-.- ,'

e « t ) t D a ..... Allafoor hill «....,... i 7^ 57. 4$
4§

47-25

5M5J
47-5

Aliafoot .hill flation g o $ 8 c l t o ; .«. Cheetkul hill ftation ........ 55 41 36 \

35-5 { 34-9*

33- 25>

v4£ Allafoor Station.

Deorabetta ftation ..««.•...... Savendroog ftation ,..„.,.. 53 41 39.87"*

42

37-75

3 8 -75J

> 39-59

Savendroog ftation Cheetkul ftation «... B . ...... 62 10 44.5 }

44-75 J 43 7*
41.87)

Cheetkul ftation Kulkotah ftation „.„«..„.. 60 4.5 4775

At Cheetkul Station.

Allafoor hill ftation ........ 62 7 47.75)
48 C 47-

Savendroog ftation „•>,...„

Allafoer hill ftation Kulkotah ftation 42 19 21.75
J 7-5

19.62

Kulkotah ftation,^,,,

,

„,,„.,. Bailippee ftation ,„, 71 36 29.25"]

26.75 > 27.54

37
J

2 5-75j
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At Kulkotah Stationl

BETWEEN AND a .,/ ;

'*?

Cheetkul hill ftation «,....,,... Allafoor ftation .........'» 76 54 54.75")'

49-75 !
*

5 2-25 > 5 s

50-75 I

52-5 J

!

Bailippce ftation ,.*...,..«.. S3 34 3 1

55 I

3-5 Y 37
3-5 I

3 J

Bailippee ftation ,....,•.,»..,,,. Yerracondah ftation «»•*.<.*. 59 20 36. 25"}

'38
I

37- 2 5 )- 37 1

3 6 -5 I

57 5 J

At Bailippee Station,

ICulkotah ftation,*».,.. .,»,:>..» Chcetkul ftation,,*. .» .54 49 3275"

3575
34

Yerracondah ftation <,. ..<,.». 72 20 57.5

5 8 5

5975
54-25

Yerracondah ftation, ,,«.....»., Paughur ftaiion «.,,,,,„,,. 54 7 38
4»

3.975

35-*2

57-5

39 5 6

A Yerracondah Station,

Kulkotah ftation........ Bailippee ftation ^3 18 29.75I

3 1 - 2 5 Y 3 C

3 (

G 4

! 975")
[1-25 >
|0.12j
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At Yerracond'ah Station (continued,

)

BETWEEN AND .
• , ^

Baiiippee ftatidiu#e»c t »,«,,, »-e*«> Paughurdroog ftation. 63 20 45.5 "j

"V 25 l
/

45 > 45- 1 5

44-25
I

46 75J

^ Paughurdrpog Sfatinn*

'Terraconda.h' ftation ................. Bailippee ftation...... '».**..o.**. 62 .31 43.75^
44.5 j

'43-75
y

'4*75
1

43-75 I

£2.2 §J

43.2-9

PRINCIPAL TRIANGLES-

l

J

Savendroog from Deorabetta station 1598^8.8 feet.
. .

' ...
i

Z

J
Observed

TRIANGLES.
Angles. '-

1

a

S
to

%
o

"os •

o-6fi

P
'

Angles for Distances

Calculation. in Feet.

21

Savendroog station, ,.„„...,„...
Deorabetta station, ... .... ....

Allaseor station,.. . . ... .. .........

° . //

78 57 47.5

47 20 38.73

53 41 39.59

—4.1Q
— 1.55

— 1.69

1 ° / />

j
78 57 45.1

|
47 20 3.7

j
53 41 37 9

.

145859.1

194682.8

180 oo o
;

5.sa| 5'. 4

fi

4-0. 1<? 1 80 on on

Alia
, ... , C Savettdrooe: station,

soor hill ironi < ,-. ,
6 «nwn,.. ......... .,..«....

,.£ Ueoiabetta station. , .

Savendroog frotn Allasoor hill 145859.1 feet.

92

55 41 34 92

62 10 43.71

62 07 4.7.87

— 1.3

— 1.4

— 1.4

-

! r r ^ i a <* e
1

145 924.

«

136292.-8

Cheetkul station....... .......<«.».

62 10 41.5

62 07 45.7

i

180 00 06.5 4.2 I+2.3'' 180 00 00.0

iCheetku

I

I station from |
Sa™»<I™°S station, ............

(Allasoor station,
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AUasoor hill from Cheetkul hill 136292.3 feet.

TRIANGLES.
Observed

Angles.

o ' v

AUasoor gfation . .... |
60 45 48

Cheetkiil station, ...., 42 19 19.62'

76 54 52'-j|Kislkotah etatiou, <.'<><>-•.....

5

—0.8
— 0.8
— lil

O
Angles for I Distance

Calculation.

60.45 48.2

42 19 19.8

76 54 52

179 69 59.62 2.6 —1.98 180 00 00.0

in Feet,

*K nl ko tali 'hill from
AUasoor station. ...,

Cheetkul statiau,

94211.8
pi 22 100.

6

Chee'ku! hill from Kulkotah 'station 122100.6 feet.

[Clieetkul sf a» ii> r> . „ „ „

.

K'llko'ah sta ion ....

Kailippee ctation ;8 . ...

il

.....

71 36 27.5

[

53 34 03.071

54 49 35.12J

ISO 00 06.3(5

-1.2

-1

-1.1

71 3*5 $5:3

53 34X11.7
64^P 83

+ 3.
;

05 : 180>"60 00.0

, ... , ,. r S hoetknl station,
Sailipnee slalion Irora < T - ,. ,rr /Kulkoiati station.

120180.9
141745

Kulkotnli station from BaiUppee station 141745 fret.

25

Knlkotah station.

ttailippee s.taj jqii

Yercjcundiih station,...,

59, 20 37.1 —1.8
11 |p 57.5,

iH 18 30.-37 -' 6
1

Iro on o <.c>7! P." 1 — 0.«3
,

_

59 20. 3 5.3

72 20 5 5.7 !

48 IS 29
ftn\—

i

180 00 00.0

v ii ru i Kul k ot ah p ta i/m, _
- i lah from -'

, .
.

( i.iiiippeo station ,

- -

\\ . ilipixrc station from Y> rracondah 1 63290.5 feet.

180883.3

163290.5

~~-—r— .i . i -» ,,,! ' . .

I

54 7 37 I

r> ' n ,'• F ioi
Bailrp . i*)M

, 5 j 7 sg,S6 — i R

V *"'
l '

: "
'

: j

'

;
'-'

: > l$.l«f| ~l-« ;

9 i

j

SO ( tfft.00 .

;
63 20, '

II 4 I

>

+ 2.8
.

r, , , , (H:iilipp.' (
- station .... 1641819

r^ughmdroogrfiomVv
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DESCRIPTION OF THE GREAT STATIONS,

AlUfoor Station.—A rocky bill clofe to the Nundydroog road, near

twelve miles north from Dodagoontah. The ftation is on the higher!

part of the rock to the w eftward of a fmall hollow running acrofs the

top. The circle is on the rock.

Cheelkul Station.--It is a hill about a mile to the S. W. of a large

village of that name, lying on the road from B. Ballapoor or Davaroy*

dro&g. The Hation is marked on the top of the rock. There is a very

large Hone clofe to the fouth of the rock*.

Ku/kotab Station.—A hill near a village of that name, near feven miles

N. W. from 'Nundydroog. The Ration is on a platform at the fummit,

clofe to a high rock with a pillar upon it to. the S, E. of the platform*

A (lone with a circle defines the Hation.

Bartfipee Station.—A hill in the jungle, upwards of five miles precife*

ly, eaft from Mudgbeny. The ftation is on its fummit marked as ufu&L

Yerracondah Station,—A hill in the ceded diftri&s, about twelve miles

;

S. S, E, from Pemondah. There is no village very near it, but it is

well known 5 the ftation is on the higheft part, and is on a large

platform built of loofe ftones and mud, with a ftone and circle in the

middle. The afcent is on the eaft fide;

Paughur, Station.—A large droog, well known on the northern boun*

dary of Myfoor* The ftation is on a circular platform on the top of a-

fquare rriafs of building where the flag ftaff Mood, and is in the center

of the Sultan's battery, the large ft circular fortified rock on the top

<©f the droog 4 . A circular Hone with a hole in it defines the ftation.
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Meafurement . of the Bafe Linz near Gootyl

EXPERIMENTS MADE FOR COMPARING THE CHAINS.

PREVIOUS TO THE MEASUREMENT. AFTER THE MEASUREMENT.

MONTH.

1811.

April 10th,

Excess of the old

Chain.

A. M. P. M.

Mean

DIVISIONS

31

30
30
30
31

30 I

31

30
31

31.5

31

30.5

31

DIVISIONS

30
30.5

30
30
31

30
31

29.5

30
30

REMARKS.

30.62 30,2

Mean tempera,

ture during these

experimentSj

A. M. . . .

o
81.2

\ M. .... 101.6

MONTH.

1811.

May nth
;

Excess of

the

Old Chain. REMARKS.

A. M.

.Mean

DIVISIONS.

38.25

37.5

38.5

39
39
39
38.5

38.5

39
38
37
37

38.27

Mean temperature du-

ring these experiments

a

wag.... ..„...«.. .89.6

TABLE containing the particulars of the Meafurement.

— 3

-'

!

2

3

4

5 *

to,-

1300
700
900
1100

800

/ //

12 3<

2 42
22 33
30 57

15 54

to
03

id?
3S0

Perpendicular.
[Commencement
from the last.

FELT.

.00084

.00021

.01935

.04466'

.0085G

Ascents. Descents

FBET. FEET.

4.78

0.55

5.90

9.90

3.70

H4

Abore.

inches

30

Below.

e a
QJ —

1^ Cli

a

H

INCHES.

9.8

10.8

12.3

REMARKS.

Commenced 12th Apr
1811.



S 1 ' MEASUREMENT OF AN ARC

_ <t
^j "C m "

Perpendicular.
Commencement

m

CB
j

J£ "3 <«
.2

i- (— ^
O « = from the last.

>-

a 1

3
3 q
5 S?

CD C ^
1— .— Oj

— CC r>
a g —

« u

c
01

REMARKS.
1

Ascents. Descents. Above. Selow

J£ V w K H

,
t

?£ET.
~"

A'ETT. FEET. INCHES. INCHES.

6 500 14 00 . .00415 2.04 10.8 101.4

7 400 5 37 .00052 0,65 15.2 80.2

8 800 2 15 .00016 1

l

0.52- 9 95.2

9 800 5 00 .00088
1

1.16 100 8

10 900 "> 23 09 .02043 |- 6.06 1(15

5
X
7

92.1
!

!
U 600 09 09 ; .00210

1

6.60 107.1

12 700 31 45 .02986 1.47 16.1 83.3

13 ' 800 30 00 .03048 6,98 13 10-JJ

14 400 28 57 .01420 3.37 8 5 114.5

15 700. 34 12 .03465 6 ,.96 81.5

16 700 23 06 0158.! 4.70 1.5 95.7

17 900 23 57 .02187 6.27 4.5 92.1

18 900 25 15 .02421 \ j
6.61 15.5 96.6

'

19 800 21 03 .01504 4.90 5 98.8

20 900 15 57 .00963 4.18 4,6 89.1
i

21 800 a 14 12 .00680 3.30 3.7 9S.1

22 900 h2 SO .00603 3.27 2.2 90.1

23 70o!0" Oil 15 .00004 0.25 4.5 110.8

24 700 19 15 .01099 3 ff 89.2-
1

25 900 10 55 .00450 2.86 5.7 96.4

26 900 ) 08 Ofi .00252 2.12 4.2 100.9

27 '
!

80o D 07 00 .00168 1.63 12.1 88.2

28 1000 J 13 1 c
l .00760 3.89 2.2 110.3

29 600 3 16 27 ,00684 2.87 5.3 89.3

30 900 J 23 54 .02178. 6.26 10.7 106.1

31 800 17 49 .010^2 4.15 14 92.5

32 700 00 45 0.15 8.3 107.1 >

33 70o!o Level 3.2 99.8

34 1600 12 44 .01104 5.93 5.8 104.9

35 8000 01 08 .00002 0.26 8.5 103.5 \
j

3e 6000 08 33 .00186 1.49 1,8 104.9
j

37 1300O 13 27 .01001 5.09 5.7 108 .9

' 38 9000 17 12 .01125 4.50, 13.0 81.8

—3d 2000- 01 35 .00002 0.09 99.7

40 7000 17 24 .00896 3.51 18.7 110.8 Completed 4 th

41 500i0 20 00 .00845 2,91 6.5J 80. 1
May 1811.

Descent from the termination ^TTti'e lialtj- to ETTe gTouuSj

<

6.92J 138.6] 106.7

%i.p
!

97.13]Tot.|32600|
|
43673

Base abo

239.2

N. end of the ve - S. end of the Base in "perpendiciil ir height 142.98 feet."

At the" commencement s the old chain exceeded the new one

Qc.41 divifions of the micrometer equal to .01218 feet..
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Therefore 326x100.0218 feet, will be themeafure In
raT°

terms of the new chain equal -----..------- 3 a^°3 997°f

At the conclusion the old chain exceeded the new

one 38.27 divifions of the micrometer And had

therefore increafed 7.86 divifions, equal to .00315

feet. Hence 326x oo°3 '5—0.5133 feet, the correction for

the wear, which add ---.-----... +0.5133

The fum of the deductions from col. 4th, is 0.43673

feet which being increafed in the ratio of 100.01218 feet

will be 0.43678 which fubitraft • -...... —0.4368

Hence the apparent horizontal diftant will be - - - 32604.04721

The correction for the expanfion and reduced to the

o 00
itandard temperatureof62 will be TB

^32604.0472. will be 5.4429 feet, which add - - «. +5.4429?

Hence the corrected meafure of the bafe for the tern-

D

peratureof6a will be ------ 32609.4904

Which being reduced to the level of the fea by taking

the mean height of the bafe, and which is 1 181*5 feet

above the level of the fea will be -------- ~ 32607.6000
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TRIANGLES taken up at the Baft near Gooty, and continued

hack to the fide Paughurdroogfrom Ye-rracondah,

ANGLES.

At the N. end of the Baft*

BETWEEN AND « ,],

Uooiydroog flation c .«<,.. .o 9 o«S. end of the bafe,* «.<>. 87 27 16.5 ^
21.5 I

20.5

17

45
.1

»5
314

*3-5
a 5 J

Nation ..„.„„. .«..,..« 3504 $ 1S,,end of the feafe ,,„,..#.,« «..

6.5 \ l6-«

1

7-5 > 5j§
4 I

^£ ^d? So end of the Baft,

Goo.tydropg ftatioD<,»» lc , f ,.,.^» N. end of the bafe60 <,. ,..,„„„<,, .2.7 13 59 ~|

'
67-5
1S9

7°-5
58.5
64-5 > 62.
6 5-5

64
55-5
5^-5

S 8 -5 J
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At the S, end of the Bafe fcontinued.)

BETVITESN AND 8
i

'
"

N. end of the bafe .i.,..v^-;u' 'Paurridy ftatioh-, ..,',». 7.!°.'.' 105 2 69.5 ")

56.5 'i

6
4

I "

69
68.5

66 J

Gootydroog ftation ............ Namthabad ftation ,....,..,> 27 14 2.64

Namthabad ftation ............ Paumdy ftation ............. 105 03 5.19

C N. end of the bafe ........ Paumdy fiation .. 105 3 05.19 \

/.. Gootydroog ftation N. end of the bafe 27 14 02.64

<£., Paurady ftation „... Gootydroog ftation ,,,.,... 132 17 07.83

At Paumdy Station,

N. end of the bafe ............ S. end of the bafe .,,,»,.. 39 52 50,5 "\

49 J

50 f
^9-75

50 J

Namthabad ftation *..*. N. end of the bafe,.,,.,.. o 28 53.5 1

53 5 I

55.5 > 54
54

J

53-5 J

Gootydroog ftation ..,, ., .,„»«, S. end of thebafe. ,»»»»<>, ,,026 26 19

20.5

185
20

2
i 5

I 5

I*

19,60
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At Paumdj Station (continued.)

BETWEEN AND • / j)

Konakoondloo ftation ........ Gootydroog ftation ,,&„*, 78 44 5° I

5 2 -5

5o-5

5 2

5 2 -5 > 5 l - e

5 2

5 2

5 1

5 l -5.J

>

rootydroog ftation (l Guddakulgooda ftation .... 88 42 29

29
2 7-5

..25

2 7 5
28.5

*9-5
J

25

35 I

37-5 J

......... Namthabad ftation... ..,0 28 54

Southend of the bafe 39 52 49.5

2 9.-3 5

N. end of the bafe

.5. end. of the. bafe .......«....«..«,. Namthabad ftation. .,40 21 43.5

^ Konakoondloo Station.

Gootydroog ftation ............ Koclacondah ftation ........ 41 26 16
"'J

18
I

16
f

,20 ; \ 1.8.. 57

si
j

18 J.

Paumdy ftation 4(HH H«e t . Gootydroog ftation., , ...36 01 43 ^
39.5 »,

3 6 5 r
41 j

46.5 j
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M Koelacondah Station.

BETWEEN AND • < "

Gootyuroog ftation «,»»«•»» Guddakulgooda ftation .... ,.,<> 71 59 9.5 "i

8
j

8.5

9
I

9-5

7-5
18

17 I

-7 J

)*

;JCanakooredloo fUucra Gootydroog ftation .... 58 55 62.5 1

56.5 I

64 )• 60.

<

58 J.

At Guddakulgooda Station,

iiGootydroqg flaii<jn.o,. ,oec,, ..Ooderpudrsog ftation. ,, ,., 69.26 S2.5 *|

2 7-5 j

24
2 7-5 v,

^•5 f
21.63

18.5

*7-5

17 J

faumdy ftation

,

ts ,. ,.,.«<>. Gootydroog ftation ,,,.., 24 14 38.5 1

^3 I

35 T
40 ,

36.
1

7

-

37 1

33*5 J

-4£ Guddakulgooda Station*.

Gootydroog ftation .„..„.. Koelacondah ftation .».,.... 30 12 35.5 ")

34
55 I

54-5

39 .

45 5 J
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BETWEEN
/ *

N. end of the bafe >.o «..*,.,•.,,•. S, end of the bafe „»»••»•< 65. 18 48 5)

35-5

445
47
47

f- 4«.*i

38

39

33
42

32 J

Paumdy Ration >».•.«». ».o ».• S. end of the bafe „ 2i a6 32.75*]

37 I

36.5 >- 32.65;

2 9-5 I

2 7-5 J

N. end of the bafe» .,.,.,».... 9 Namthabad' Ration ....<>..,,.. 2 31 595

60

Paumdy Ration ........ O60flO08aO«Q Konakoandloo Ration... .,o.*-»*65 13 28.5 "]

3 l

26
> 27.83

29-5
255

j.

26.5 J

Konakoondloo- Ration. »...o»...e 8 . Eoelacondah .•»»«,•.• , e .t. 79 37 38 5 1
48-5

J

45-5
.

'

435
42.5 J

Koelacondah Hatioa 8ooooo SO eo»..... Guddakulgooda, B .,.*»..». 77 47 72.5 ~|

64
I

58.5 "> 65.4

74 f

58 j

r^u\!dakuIgoGda fiatioiic«e» 6ece , t ,, Paumdy ftation, ...,., ,,.,.».,.»., 67 2 57 1

59 Y b&ir
5*-5 J
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At Gooiydroog Station (continued,)

BETWEEN
Ooderpudroog Ration^

AND
• DMlltibefi' Guddakulgooda 44 37 48 "1

49-5

53 I

46.5 >
52 I

49
!

41.5 X

Davurcondah flation oo... «.»» Ooderpudroog fiadon ^m •«»<» 46 17 57.5 \

48 -5
46.5

48
5°-5 }
5°-5

S°-5
48-5

52

47 j

Namthabad ............ N. end of the bafe... 2 31 58.5

N. end of the bafe.....„»,S. end of the bafe .......65 18 41.19

S. endof the bafe.. „.,.«Namthabad ....,,., .,...«.,.«• 67 50 39,69

48.5

^o.6a

At Ooderpudroog Station*

Guddakulgooda fiation. .Gootydroogftarion.. 65 55 49
53
50
47
46
56 r 5J-o

S 2 -5

60

605
59 J

K 4
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At Ooderpudroog Station.

BETWEEN
Gootydroog fiction.

Davurcondah Nation

AND . ; a

Davurcondah ,„,»„„„„„ ft ij 20.5

20.5

^3-5 I 2 9-S

14.5

s6.5 J

Condapilly Hatlon OOC08(J60 51 £5 61.5

%5
59-5

57 J
72.5

69.5
6t-

H4

Gootydroog Nation

Ooderpudroog ftation

At Davurcondah Station.

Ooderpudroog, ftatlon , e «. 62 24.. 54,5

5 2

53

54

.oCondnpilJy ftation • «,„.»..»•» 59 4 **«5

a 8.

a

a

5J-5 I

*4.6s

Condapilly ftation, . »,

.

, »

,

..«,.. , .Ooracondah ftation

16 J

53 *4 42.5 1
42.5

38.5

37
40 J

>• 40-

*
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At Condapilly Station,

BETWEEN
Davurcondah ftation...

AND * i'

.... Ooderoudroog ftation <8 . 9 69 29 34
37
44
47-5 ^ 43-*4

47-5

47
45 J

Ooracondah ftation, , 6 Davyrc©ndah ftation...^.. 84 41 16 "]

»3-5 I

*7 J

Faaghurdrcng flation.,.t......o. Ooracondah ftation,. ...... 58 40 2 ~]

4-5
J05
> 2.8

1

4-5 J

2.5
f

5-5- J

^£ Ooracondah Station*

Paughurdroog ftation.. ...„,„.... Condapilly (ration ......<,. 79 34 36 5 •»

36

Condapilly ftation „«....„„. .»oo Davurcondah Oration «... 42

36.5 !

425 j.

73 5 7.
72 1

^.5
I

645
68

57
58

59

}> 64 si
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At Ooracondah Station (continued.)

i nBETWEEN AND
Yerracondah ftation .......Paughurdroog ftation., ...... 70 58 32 "]

3° I

S l -5 > 30.6

3° i

29-5 J

At Yerracondah Station,

Paughurdroog ftation «..,..... ,..'..
k Ooracondah ftation ,55 32 28.5 1

33
f

34-5

111 f*
3JM434'5

33-5

34-5
I

34-5 J

<4i Paughurdroog Station*

> 61.5

Ooracondah Nation.. .e.e .M ..... Yerracondah ftation........,, 53 28 59
62.5
60
63<5
63-5
60.5 j

Condapilly ftation. ....,,. ».,..« Ooracondah ftation......... 47 45 22.5 1

21.5
j

21.5 >- 21,7

, si I

£2 J
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PRINCIPAL TRIANGLES,

529

N. end of the base from S. end of the base 32067.6 feet.

, v

TRIANGLES.
Observed

Angles.

27

NT. end of the base,
J

35 04 5.9

S". end of the base, . . .... 777, '. . . 105 03 5.1

9

Paumdy station,..,,... 39 bi 49.75}—0.04

<u I—

5

—0.03
—0.15

180 00 00.84

* S
o

-11

0.22 + 0.62

Angles for

Calculation.

Distance;

in Feet.

35 04 5.7

105 3 48
39 52 49 5

180 00 00.0

. . ,. , CN. end of the b
imdy station from 4 C , , .. ,J ($. ead of the ba?i

ase.

e, .

.

49110.4
29218.8

58

N. end of the base, .

.

S. end of the base,. ..... .....

Gootydroog station,

87 27 16.45

27 14 02.6*
65 18 41.19

80 00 00.28

—0.07
—0.03
—0.03

87 27 16.3

27 14 2.6

65 18 41.1

0.13 +0.15 180 00 00.0

G, , , .. » CN* end of the base
ootydrooff station from < c , , ,, .

•
•

° (b. end of the base,

16423.3

35852./

S. end of the base from Gootydroog station 35852 7 feet.

29

S. end of the base,.

.

Gootydroog station,

Paumdy station, ....

132 17 7.83

21 16 32.65

26 26 19.69

—0.29
+0.04
+0 06

132 17 7.5
)

21 16 32.7

26 26 19.8

180 00 00.17] 0.19 —0.0? 180 00 00.0

n -,.,., £<?• end of the b<ise,
Paumdy station from < ?, . , M^. '

3 ^Lrootydroog station,

,

29218..'/

5957 ijfe

SO

S. end of the base,

.

Gootydroog 3tatiou,

Naoithabad station,

27 14 02.64

67 50 39.69

• »•»#»•• ti

—003
—0.04

27 14 2. CI

67 50 39.65
84 55 17.74

180 00 00.0

Namthabad from ft e
*;

d

,

of ««*?*•
( (joolyclroog station.

33336.;

16471 .S

L 4
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5. eatl of the base from Paumdy station 29218;b feet.

TRIANGLES.
Obserod

Angle**

c

•3 j

5 -

jS. end of the base, ......... ,„\ 13$ 17 7.83] -0.90
j

Paumdy station, ..j 26 26 19.69 +0.06
j

IGootvdrooe station. „„.„ .^.. .... 21 18 3? 65 +0.04JGootydroog station, „_, e >fc.. ,... | 21 16 32 65J+0.0J

Angles for

Calculation.

Distances

in Feet.

,34 17 7 5

26 2S 19.8 '

21 16 3*7

180 00 00A 0,19 0,02' 180 00 00.0

r, , , , ,. » „ (S. end of the base. .«, ....,..,

.

GootjdroogitationfroB
| Paumdy statioU„. ......,;

35852.9

59572.7

S. en J of the base, .

.

Paumpy station, . „„ . „

Namthabad station, tc

o |l05 OS 5.19

40 21 43.5

i • t « c •

—0.15
—0.05

105 03 5.04

j 40 21 43.45
34 35 11.55

180 00 00.0
I

Namthabad from Vp '"* of.^ base ' *••]
f"j(j-{^raiirndy station, ... j 49707.4

Gootydroog station from Paumdy station 5y.572 feet.

Gootydroog station, „,.„„„,„
Paumdv stalion, ..........
Kooakoaudioo station. „„„,,

65 13 27..83|—0.41

78 44 51.61.—0.51
36 01 41.68—0.36

180 00 01.02

65 13 27.5
78 44 51.2
36 01 41.3

1.28 — 26 80 00 00.0

Eonakaoodloo from
#^q#l'reog station, ...
^Pauuidy station, ,

> e a eu<jfi«e.»Ocofydroog station,

Paumdv station^;

^Guddakti! station e o o o o«oo o • •

•

67 02 66.17 ; -0.50
88 42 29.35

24 14 36.17

180 00 01.60

— 0.91

~G 4&i

1.89

67 02 55.7
88 42 28.5

24 14 35.8

99334.6
91959.1

-0.20 180 00 00.0

Guddakul station from
JGootydroog station,.... V******
IFaurady station, „,,, ..... . 9e Jl 33696.

The above base, is a mean distance ebtaincd by the 25th and 3 1st Triangles,
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Goofydroog station from Konakoondioo 99331.6 feet;

TRIANGLES.
Observed

Angles.

a
BJ •

.2 S it

v o O
_= K- 'w
OwfsJ (4
'A

Angles for Distances

Calculation. [ in Feet.

J5

Goofydrocg station, .,,, „.,,
Konakoondioo station.. . . . «,

Koelacondah statiora,. ,»,».,,

79 37 4317
41 26 18.57

58 56 00.8

0.75

—0.49
0.54

180 00 02.54

79 37 4?.

2

41 26 17.8

58 56 00.0

1.78 4-0.761180 00 00.0

Koelacondah station from |£^|i^°|
stafion -« -

( ivouakooDdloo station, .. ,,

767 49A
114073.3

Gootydroog station from Koelacondah 76749.2 feet.

CJootydroog station, ...... i \ 77 48 5.4
Koelacondah station 71 59 11.15

Guddakul station,...,. ...el 30 18 45 63

180 0[) 02.1

— 1.00

—0.39
— 0.59

77 48 4.5

71 59 10.5

30 I.? 45

2.58 1 —0.40 180 00 00.0

Guddakulgooda station from J" 001?*™ * 9 < a,io^
ioondloo station,...,,,....

14 504 3.

8

149075.9

Gootydroog station from Guddakulgooda 145043.8 feet.

37

;

!

Goofydrnog station,.,, .. |
44 37 48.5

|

Guddakulgooda station,. .,.....,. |
69 26 21.63J

Ooderpeedroog station, ..........

1.06

• 1.30

65 65 53.3 ;

|—1.24

44 37 47.4

69 26 20.4
65 55 52.1

180 00 03.43' 3.60—0.17! 180 00 00

*\ i j * i- r {Goofydroo? station, ............
Ooderpeedroog staticra from < n , /. , , „, ,.'

es
r ° ^Guclakulgooda station „

148736.1

111599.7

The distance from Goo'tfdr»f>g to Guddakulgooda^ as a Base in t he above triangle is a mean
distance obtained by the 3'ltU and 35th triangles.

Ooderpeedroog from Goolydroog station 1 48735. 1 feet.

lOodcrpredroog station
, .,' 71 17 19.5 ' — 1.521

Goowdroog station..., t 45 17 50.68,— 1.90
Davnrcoiidah station, ...,...' 62 21 53.75 — 1.34

7! 17 18

46 17 49.5

6? 24 52.5

180 00 03.93 4.06—0.13, 180 00 00.0

t»„ , , , COoderpredroo;; station.. .. ## , , l?l 31 7 2;Davurcondab from <,, ,

' 2 ,. ! li S «rn-t 1(Xfootyaroog station,,...,,. ' 15891J 1
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Davarcondah from Ooderpeedroog station 121317.2 feet.

TRIANGLES.
Observed

Angles.

Q

Angles for I Distance

"cl.Su I W j Calculation.
J
in Feet

r. i

Davareondali station, «...

Ooderpeedroog station, .

.

3jk{ Coudapiily liill statioa, .

59 4 14.62 —0.70
51 26 4,5 I —0.87

69 29 43.t4f —0.94

59 4 1.3.9

61 26 3.8

69 39 42.3

180 00 02,26 2.5 —0.24 180 00 00.0

Condapilly station from
5Da™ond.h station, .... 101273.8

r J <Uoderpudroog station,,... 11 H05.4

Bavurcondah from Condapillj station 101i73. 8 feet.

40

Davarcondah station, . „ . .

,

Condapilly station, ....

OoracoaUah station, ....

53 14 40.1 j—0.80

84 41 16.251 —1.32
42 4 4.81—0.78

180 00 01.16. . 2.2?

53 14 39.9

84 41 15.5

42 04 4.6

1.74 t 80 00 00.0

Ooracondah station from ip^arcondah station j.. b...

(Londapilly station, ,. .

.

150503
121102.6

Condapilly station from Ooracondah station 121102.6 feet.

(Condapilly station,. .......... . . .. J 52 40 02.81

Ooracondah station, ........... A 79 34 38.17

il'Paughurdroog station, ........ ...j 47 45 21.7

—1.07
—1.56
— 1.05

180 00 02.68

52 40 21

79 31 36 9

47 45 21

3.68 , — 1.*0 180 00 000

Paughuj-droog from
iCondapilly station,

'Ooracondah station

160889.4

, ... .1130073.

9

Paughtirdroog from Ooracondah station 130073.9 feet.

iPaugliurdroog station,

!Ooracondah station,
~

Yerracoadah-'statioDj <, i . e . . . • o • •

53 29 01.5
70 58 "30.6

55 32 33.44

,80 00 05.54

-1.4

-1.14

-1.16

53 28 59.75
70 58 28.6
55 32 31.65

3.70
l+ i 84 180 00 00.0

Yerracondah station from
5P a "Sh ««»roogr station, -••J12678S.S. © [ 1 Of

Ooracondah station. 149135.4
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The diftance from Paughurdroog to Yerracondah, will be found

common ; by referring to the 26th triangle, it will appear, that there is

a difference of 1 T\- feet, in the fame fide Paughurdoog from Yerracondah

from whence it may be inferred that had the bdfe been computed from

bringing the triangles from the fouthward, it would fall fhort of the

meafurement by 3-/0 inches.

For the purpofe of reducing the tereftrial arc, the following angles,

with their including fides, have been ufed to obtain fides more con-

veniently fituated with the meridian of Dodagoontah station to which

the whole arc is reduced.

The angle at Bonnairgotiah, between Uodagoontah and Deorabetia

with the including fides, from which the angle at Dodagoontah ftation

between Eoonairgottah and Deorabetta is found 14 48 36.6; and alfo

the direct diftance from Dodagoontah to Deorabetta is 135931.3 feet.

The angle at Dodagoontah ftation is then corrected to make it as an ob-

• * u
ferved angle which becomes 14 48 35.77.

DESCRIPTION OF THE GREAT STATIONS.

Baji near Gooty.~~N. end;—In the flat cot'on ground about three

miles welt from G*oty
t
and near the village of Namthabad, It is fitua»ed

on a rifing ground, marked by a circular platform of brick and chunam

M 4
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with a (tone and circle, the center of which afcertains the extremity of

the bafe.

S. endj lies nearly a mile north of the village of Eeranapully and

is fimilarly marked, with the former one. Under the mafonry of both

thefe platforms, the extremities of the bafc are alto defined by Hones

with circles, fixed when the foundation was laid and correfponding

with thofe above*

Namthabad Station.—Lies about feven hundred and twenty five feet

nearly north, from the North end of the bafe, being exactly in the fame'

line, with the extremities of the bafe, and marked, in the very fame-

manner, to define the ftation.

Paumdy Station.—A long hill running nearly earc and well and about

two miles north of the village of Pauindy and the Pinna riven The

{ration is on a platform, and the center marked is as ufuah,

Konakoondltio hill.—This hill is about a mile N. W. of the large hill of

Pullycondiih, and about two miles fouth of the great road from Gooty to

Balfaty, a village of the fame name fituated at its fouth lids. The Hation

is on an old baflion, marked by a (lone and circle*

Guddakulgooda pagoda.—On the platform of the pagoda marked a§

ufual . The village and hill are well knowna being about half the diftance
-

between Gooty and Ballary,

.

Koelacondah.—This hill is about fourteen miles north from Gooty life

the Chinwnpully talook, and two miles from the village of that name .

On the fummit of a large detached Hone marked as ufuah
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Gootydroog.—On the higheft point of that celebrated droog. While

obferving the flag ftaff was removed. It was afterwards replaced and

marks the flation.

Ooderpeedroog.— A fmall well known hill fort on the road from

Hundee An&ntapoor to Ballary. The flation is on the center of a fquare

platform, marked by a (lone and circle about ten yards eaft of a ruined

pagoda.

Davurcondah —A fmallpeaked hill with a rugged fummit about three

miles eaft of Hundee Anantapoor on the great road to Gooly. A thin

ftone pillar to which the flag bamboo was attached, was the interfedted

object, while the inftrument was there this pillar was removed, its center

marked by a fmall mill ftone, over which it was again erected and a

fmall circular platform of {tone and chunam built round it. The hill

derives its name from a pagoda about thirty yards weft of the fummit,

Condapilly hill.—It is on the fummit of a confiderable range running

nearly north and fouth. It derives its name from a village of fome extent

about a mile N.W. of it. The place where the inftrument flood is

marked by a circle on the rock, and is a few feet from the ftone pillar

on the higheft point of the hill.

Ooracondah.—This hill is on the northermoft of the Pencondih range,

and weft of the village of Chinnakatp lly on the great road between

Gooty and Bangalore. On the other fide is a village called Nammudtel/a.

The ftation is marked with a platform, a large ftone and a circle over

the center of which the inftrument was placed;
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Pole Star obfervations at Dodagoontah Station, and

the pofition of its Meridian.

1805.
Apparent Polar

Distance.
"5

Azimuth.

Angle between

the Pole Star

and

referring Lamp.

Angle between the North!
Pole and referring

Lamp.
Month.

July 19
/ /•

1 43 58.2
;

1 46 42.16
/ „

1 31 53
/ //

14 49.16

22 I 43 57.57 1 46 41. 7 1 31 56.25 14 45.45

Aug. 8 1 43 54.07 1 46 38 1 1 31 51.25 14 46.85

12 1 43 53.05 v o I 46 37.06 1 31 48.5 14 48. £6

17 1 43 51.7 ^o A 46 35.67 1 31 46.25 14 49.42

18 1 43 51.44 o
1 46 35.4 1 31 47.5 14 47.9

19 1 43 51,16 o *»
1 46 35.1 1 31 45.5 14 49.6

23 1 43 50.04 1 46 33.97 1 31 45.5 14 48.47

26 1 43 49.09 I 46 32.99 1 31 43.5 14 49.49
27 1 43 48.83 1 46 32.73. 1 31 44.5 14 48.23

Angle betwee n the N orth Pole and referring Lamp, 14 48.31 N. Ely-

»
i --

Angle betwee

single between

a the ii

the No

iferring Lamp and Su^endroog^

rih Pole and Savendroog station,

104 4 29.68

103 49 41.37 N. WJy\

In this paper the latitude of Dodagoontah, which is the great ftation

for fix'ng the pofition of the meridian line, is laid down by reducing the

terreftrial arc between PutchapoUiam and Dodagoontah, to degrees and

minutes, taking the mean degree as given by the obfervations at Putcha-

poUiam and Namthabad near Gooiy, which is 60487.27 for latitude
.- //

1 3 °2 55 not differing much from the latitude of Dodagoontah. This

gives an arc of 2 o 14.72 which added to the arc between Punnae and

PutchapoUiam gives 4 50 25 26, and this applied to the latitude of

Punnae, viz. 8 9 38.39 gives 13 00 03.65 for the latitude of Do-

dagoontah, This latitude exceeds that determined in 1805, by 3*74.

Therefore if this quantity be added to 13 4 87, the deduced latitude

of the obfervatory [Afiatick Refearches, vol. 10th, page 374) we have
• > i, .

,
. -

13 4 12.44 the latitude of the obfervatory as corroded from the

prefent operations.
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Zenith diftances of Stars, ohferved at Namthahd Station, with the

corrections for preceffion, nutation, aberration and the femi-annual

folar equation back to the beginning of the year 1805.

Chfervations at Namthahad*

* LEONIS.

n

Neartft point oh the Limha 4 20 S*

*
1 >

1

1811.
Obseived Correct

Tlicmometers.

u Cerrection.c4

Zenith distance. Zenith distance.
Upper.Month.

/

Lower.

» // /> a

April 18 w . 4 21 9.13 109.11 4 19 20.02 86 86
20 E. 4 21 19.53 109 00 4 19 30 53 83 83
21 W. 4 21 10.38^ 108.95 ; 4 19 21.43 81 81
22 E. 4 21 18.86-- ' 108.90 4 i9 29.36 87 87
24 W. 4 21 8.63 108.80 4 19 1983 91 91
25 E. 4 21 20.13 108.74 4 19 31.39 92 92
26 w. 4 21 9.63 108.68 4- 19 20.95 94 93
27 E. 4 21 J9.13 108.63 4 19 30.50 96 96
28
29

\T.

E.

4 21 9.63

4 21 19.26
108.58
108.52

4
4

19 21.05

19 30 74
94 94
93 93

30 w. 4 21 9.63 108.47 4 19 21.16 92 92
May 2 E. 4 21 19.38 108.36 4 JO 31,02

Mean ,

. 78 79

i

89.2 89.2

I

.

I

i
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REGULUS.
i

' - '
' > .

Neareft point on the Limb, 2 15 $•

J
1311*

Observed Correct Thermometers.

1
— Face.

Zenith distance.

Correction.

Zenith distance.
Month,

/ //

1 12 47.51

Upper* Lower.

1 April 18 we 115.48
8

/ a
• 2 10 52.03 86 86

I 20 E. «S:l? 58.89 U5 36 - 2.11 03.53 84 84

S
21 W. 2 12 45.76 115 29 2 10 50.47 83 83

I
22 E. 2 12 59.89 115 23 2 1 1 04.66 86 86

23 W. 2 12 44.76 115.16 2 10 49.60 83 83

24 E. 2 12 58.89 p 115.09 2 11 03.80 91 91

25 W. 2 12 44.87 " 115.X33 " 2 10 49.84 91 91

1
26 E. 2 12 58.24 114.97 2 11 03.27 93 92
27 w. 2 12 44.74 114.90 2 10 49.84 95 94

f
28 E 2 12 58.87 114.83 2 11 4.04 94 94

I
29 w. 2 12 46.87 114.77 2 10 52.10 93 93

: SO E. 2 12 57.62 114.71 2 11 2.91

Mean

92 92

1 89.25 89.08

!

- :

. r

IS

L3

April 20 E.
21 W.
22 - E-

. 23 w.
24 E.
25 W.
26 E
27 w.
28 E.
29 w.
30 E.

May 4 W.

: .e.c

* LEONIS.
\ . h. EJ

)int on the LimU,

•.•:', 3 £

k
9 }

% 20. AC

21 29
21 40
21 28
21 40
21 28
21 43
21 30
21 40
21 29,

21 40,

21 29.

21 38.

26
2§
.13

.13

.28

.13

.13

.13

.63

51

,13

76

126.54
; 1-26 > 45
126.35
126.26

126.16

126.07

125.98

125.88

125.79

125.70
125. 60
125.23

1 23
1 23
1 23
1 21

1 23
23
23
23
23
23
23
23

35.80

46.71
31.48

46.39
34.44
49.20
36.1 I

46.01
35.42

46.21

34.73
43.99

M ean

80,

82
85

sslL
89
88
91

93
93
90
90
90

87.75

8a

85
81

89
88
91

S3
93
90
90
90

87.67
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* LEONIS.
© >

Nearest point on (he Limb, 30 JV.

34*

1811. Observed Correct Thermometers.

Face. Correction. .

Zenith distance. Zenith distance. r~————

—

Month. Upper. Lower.

/ // ,/ + O / /

April 18 w. 31 42.13 129.88 33 52.01 86 86

•20 E. 6 31 33.76 129.68 33 43.44 79 79

21 W. 31 45.51 129.58 33 55.09 82 81

22 E. 31 33.63 129.47 23 43.10 84 84

23 w. O 31 47.26 129.38 O 33 56.64 81 81

24 E. 31 31.38 129.28 O 33 40.66 87 87
25 w. 31 46.01 129.18 .0 33 55.19 88 88

-26 E. 31 33.03 129.07 O 33 42.10 90 90

27 W. 0 31 46.26 128.98 33 55.24 92 92

28 E. 31 35.13 128.88 33 44.01 92 92

29 w. 31 46.51 128.77 33 55.28 90 90

30

. ..

E. 31 33.13 128.66 ,0 33 41.79

Mean

90 90

86.75 86.67

* VIRGINIA

Nearest point on the Limb, 3 5 S.

April 25 W. 3 7 9.13 124.85 3 5 4.28 87 86
26 E. 3 7 23.39 124.75 3 5 18.64 90 90
27 w: 3 7 12.13 124.65 3 5 7.48 90 90
29 E. S 7 20.26 124.41 3 5 15.82 • 88 88
SO w. 3 7 13.01 124.31 3 5 8.67 .88 88

May 3 E. S 7 20.76 124.01 3 5 16.75

Mean

82 8'2

87.5' 87.33"

04
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» SERPENTIS.
O i

Nearest point on Hie Limb, 3 55 S,

1.811.

Face.

Observed

Correction.

Correct

Zenith distance.

Thermometers.

Month. .

Zenith distance.
Upper. Lower.

,

May 1

3
4.

5

7
9

15

E.
? w.
E.

; wJ
E.

' W„
E.

3 55 15.13

3 55 6,5

3 55 14

3 55 4
3 55 15.13

3 55 4.75
3- 55 11.63

77.56

77.29

77.15

77.01

76.74
76.46

75.61

3 53 57.57

3 53 49.21

3 53 56.85

3 53 46.99

3 53 58.39

3 53 48.29

a 53 56.02.

Mean

o

81

81

79
81

84
BO-

SS

81

81

79
81
84
86

85

;
'

82.13 82.13
J

May

* SERPENTIS.

Nearest point on the Limb, 1 10 M

1 E.

3 W.
4 E.

5 w.
7 E.

8 w.
9 E.

15 W.

A

11

11

11

11

11

11

11

10.63

17.51

11.88

19.76

10.38

21.01

10.63

11 21.13

+
67.83

67.51

67.35

67.18

66.85

66.69

66.52

65.48

12 18.46

12 25.02
12 19.23

12 26.49
12 17.23

12 27.70
12 17.15

12 26.61

Mean

81 81
81 81

78 78
81 81

84 84
86 86
86 86
84 84

82.631 82.63
J
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a HERCULIS.

Nearest point on the Limb, 30 S,

343

1811.

Face.

Observed

Correction.

Correct Thermometers.

Month.
Zenith distance. Zenith distance.

Upper. Low er.

April 26 E.
° y u

29 5.37 27.6V 28 37.68

o

83
o

83

27 W. 28 55.4 27.55 28 27.85 83 83

28 E. 29 3.87
t

'_ 27.40 28 36.47 83 83

30 W. 28 57 27.09 28 29.91 82 82
May 1 E. 29 3.87 . 26.94 28 36.93 80 80

2 W. 28 55.75 26.79 28 28.96 75 76

3 E. 29 5 26.64 28 38.36 80' 79
4 W. 28 57. 87v 26.47 28 31.40 79 78

"; 5 E. 29 5 26.31 2S 38.69 81 81

7 W. 28 55.12 25.98 28 29.14 83 83
k 8 E. 29 4.5 25.82 28 38.68 84 83

i

9 W. 28 54.12 25.65 28 28.47

Mean

83 83

81.33 81.17

e& OPHIUCHI.

Nearest point on the Limb, 2 25 S.

.

April 25 w. 2 23 18.37 18.55 2 22 59.82 8 2 81

26 E. 2 23 30.87 18.42 2 23 12.45 83 83
27 w. 2 23 21.99 18.28 2 23 3.71 83 83
28 E. 2 23 33.87 18.1 1 2 23 15.73 83 83
SO W. 2 23 22.74 17.86 2 23 4.88 82 82

May 1 E. 2 23 32.21 17.7 1 ?, 23 14.53 80 80
o W. 2 23 20.7 1 17.57 2 23 3.17 75 76
."5 E. 2 23 31.37 17.41 2 23 13.96 79 79
4 W. 2 23 20.37 17.27 2 23 3.10 79 79

5 E. 2 23 31.12 17.11 2 23 14.01 81 81

7 w. 2 23 20.7 1 16.80 2 23 3.91 83 s.:

8 B, 2 23 29.37 16.G3 2 23 12.7 4

Moan

S3 S3

81.0S 81.QS
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i AQUIL^E.
» /

Nearest point on the Jjimb^ 1 30 &

|j

1811.

Face.

Observed

Zenith distance.

Correction.

Correct

Zenith distance.

Thermometers.

Month.

-

Upper. Lower.

'

May 10
14

15

W.
E.
W.

/ //

1 30 15.5 j

1 .30 24,38

1.30 16

7+
31.48

32.16

32.30

/ //

1 30 46.98

1 30 56.54

1 .3.0 48.30

Mean

o

82
77
82

o

82
77
82

80.37 78.03

y AOUIL/E.
o /

Nearest point on the Limb^ 4 5$ S,

: 4- ;

May 1 E. 4 56 9.13 52.44 4 57 1.57 78 83

2 W. 4 55 58.63 52.57 4 56 51.20 76 76

4 E. 4 56 8.63 52.86 4 57 1.49 77 77
5 W. 4 56 2.63 53.00 4 56 55.63 80 80 I

7 E. 4 56 9.00 53.29 4 57 2.29 80 80

3
10 W. 4 55 59.13 *

'

53.75 4 56 52.88 80 80
1 11 E. 4 56 8.63 53.92 4 57 2.55 81 80

1
12 W. 4 55 59.63 54.07 4 56 53.70 84 83
15 E. 4 56 7.13 54.56 4 57 1.69

Mean

81 81

79.67 80

ATAIR.

Nearest point on the Limb^ 6 45 S.

I

' +
1 May 5

I
7

W. 6 42 57.24 •58.02 6 43 55.26 80 80
E. 6 43 10.12 58.31 6 44 8.43 80 80

I
8 W. 6 42 57.74 58.46 6 43 56.20 80 80

9 E. 6 43 6.24 -58.61 6 44 4.85 80 80

10 W. 6 42 54.87 58.76 6 43 53.63 79 79

11 E. 6 43 6.99 58.91 6 44 5.90 81 80

12 W. 6 42 54.25 -69.08 6 43 53.33 84 83

15 E.

s

6 43 5.37 •59.56 6 44 4.93

Mean

81 81

80.63 80.37



ON THE MERIDIAN.

« DELPHINT.

Nearest point on the Limh^ 1 10 S.

845

i

—

1811.

Face.

Observed

Zenith distance.

Correction.

Correct

Zenith distance.

Thermometers.

Monih. Upper. Lower.

May 9

10

1 1

15

.E...

* W.
E.

W.
E.

.
° ' .//

' 1 9 11.37

1 9 1.87

1 9 14

1 9 4.62

1 9 10.37

/, -f-
' 7 4.' 12

74.27
74.59

74.91

75.09

° / A
1 10 25.49;

1 10 16.14

1 10 28.59

1 10 19.53

1 10.25.46

Mean

79
79
83
77
80

c

79
79
82

77
80

79.6 79.4

Means of the zenith diftances, taken on the right and left Arcs cor-

rected for refraction, equation of. the factorial tube, and the mean

run of the micrometer.

18

Mouth.

A ;u-il 20
22
is

97

Mby 2

M iMIl

'
i

. ;.

«

Zenith diftances at Namthabad.

o LEONIS.

Left Arc.

4 19 30-53

H I 9. 29.36-

4 1°'3I.»9

4 19 30.5')

4' 1-9 30.74
4-19 31.02

4 19 30.58

181 1.

Month.

Right Arc.

April 18

21

24
26
28

30

Mean

4 19 20.02

4 19 21.13
4 19" 19;83

4 19' 20.95

4 19 21 .05

4 19 2'. 16

M E A N.

4 Ifl 29.7 I

JVTean, 4 19 25.67
K.'fraction, &C •+* 4.24

Zenith distance, 4 19 29.91

P4
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REGULUS,

181 1.

T.rft \ r„

1811.

Right Arc. MEAN.
j

Month. Month.

•AprU 20
22
24
26

, 28
30!

|
1

Mean '

O L— .

2 11

2 11

2 11

,2 Hi
2 11

3.53

4.66
April 18

21

2 10 52.03
' 2_ 10 5Q.47

\ 2 ,10 49.60

2 10 49.84

:
2 10 49.84

1
2 10 52.1^)

,. ° ' "

Refraction, &c. &c. .. + 1.98
, .

Zenith distance, ...... 2 10 59.16

3.80

3.27
4 04

,23

. ,

55

51 01 i
27

gg q j 1
2 9

Mfan

2 11 ; 2.9

I

P

2.11
n ,

.3.70."
!

. — 2 10 .60.65

'

E i

_ fbf
r

as Jf "gh - (Zsonfiflib din j -jfij lo <

b ! 8 1.EONJS. "
oif irihi

OlDll

April 21

23
25
27
29

May 4

1 23 46.71

I 23 46.39

1 23 49.20

1 23 46.01

1 23 46.21

1 23 43.99

I 23 46.42

April 20
22
24
26
28-

30

Mean

1 23 35.80
1 23 34.48
1 23 34.44

1 23 36.11

1 23 35.42

1 23 34.73

I 23 35.17

.

Mean, . . 1 23 40.79

Refraction, &c -f 1.29

Zenith distance, ...... 1 23.42.08
, ,

'

& LEONIS; i

April IK 3.3 .62.01 .";'.

21 . 0-33 55.09

23 33 5.6 .6* ]

-2-5. -0-33 55.19

,1 33 55.24

29 33 55.28

33 54:91

33 43.44

33 43.10

33 40.66

33 42.10

33 44.01

...0-33-4-W79

33-42.32

Mean, ..........

Refraction, : &c^"

Zenith distance,.

•*'**-

8S
*."

'

OK
...

II

oi
Q 3i 48.72

4. 0.45

Q^ 33 49.17

g I
'
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VIRGINIS
.. .

1811.

Iieft Arc.

1811.
;

Right Arc. MEAN.

1

Month.

"1

Month.! ...

I...

[ ,

•April 26;

o

3 5 18.64
5 15.82
& 16.75

April 25
27
30

Mpan

3 5 4 28 :

'3 5 7.48

3 5
; 8.67

\

3 5 6.81

Moan, 3 5 11.94

Uefractioii, &c. .... ~{~ 2.932g
May 3

3

3

Zenith distance, .... 3 5 14.87
. Mean 3 5 17.07
>

*

i

I

* SERPENTIS.

May

I

Mean

T
4

7

3 ,53",57.57 r

'3 53 56 85
3-193JL58..39'-

May 3

5

3 53 49*21

3 53 -16.99

. 3 53 48.29
15 3 53 56.02

,.:.-
'\ ' '1

3 53 57.21

'Wi'a.i, ....,...,,.,. 3'53 52 69
Infraction, &c -j. 3.89

Zvniih distance,.... 3 53 56 58

i.o.\t

r SERPENTIS.
M*y—3

5

8

15

Mcnn

-1 12-25.01

1 12 26.94

1 12 27- 70

1 12 26- 61

1- 12- 26.57-

May 1 12 1 8.46- -f Mean , „ ,^ ,

1 12 19.23

1 12 17.23

1 12 17.15
-4-

Me*n ' 1 12 18.02

Refraction, &C.

Zenith distance,

1 J 4 -22.29

+. 1-12

] 12 23.41

^-HERCU-LIS.
•

April 26

28
28 37.68

28 36.47

April 27

30

10 28 ^7.85

28 29.91

May 1

., 3.
5

,0 28 36.93

28 3S.36

28 38.69

"May 2

4

7

9

Menn

28 28.96

O 28 31.10

28 29.14

"McaTI

2.8 3,8.68 28 28. 17

2« -S7.80 *fl 2-9.29

Mean, 18 33 55

Refraction, &c. .... -f 0.51

Zenith distance, .... *8 3 1.09
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1

1811.

Left Arc.

1811.

i

Right Arc. ; M E A N.

Mon ill. Month.

April
'

' M'
Z©

j May 1

i

'

:
" " S

8——

-

o , „
2 <?3 12.45'

2 2 3 15.73

2 23' 14.53 '•

2 13 13.96
""'2 23 14. 10

2 -2S -12.74

April 25
*i7

30

May 2

4

S r
".

2 22 59.82
:

2.2.1 3.71

2 2.1 4.88
!

2 23 3. ,7

2 2? 3. !0

Moan,
Refraction, &(£. ....

Zenith distance, *_ ...

2 23 85
4- 2 19

2 23 10 99

7

Moan

2 23 3.19 j

j
Mean 2 23 13.90 2 23 3. '0

? aquil^e
May 14 i 30 56.54 May 10

15

Mean

I 'iU 46. 9H j 30 62.09
i> e • b

1 30 4n.30 IveirantiQ'', etc. .. ...

Zenith (l^Fla-tce. ...,.„.
,

-p > .53

Mean" I 30 56.54 1 30 47 64 1 3'.> 53.62
J

r AQUILiE.
!c

'
. ".

'

1 Wf '

i 4

1

7

! 15

4 57

4 57
4 57

4 57

4 57

1.67

1.49

2.29

2.55

1.69

May 2

5

10

12-

1 Mean

4 55 61.20

4 56 55.63

4 56 52.88

4, 56, 53.70

.VJ( an.

ftefrac

Zenith

4 50 57.03

-f 4.91Uol>. &C

distance, »«,._ 4 57 2.54

1
Mean 4 57 1.92 4 56 53 35

ATAIR.
May 7

9

10

12

Mean

6 44 3.43

6 44 4.86

6 44 5.90

6 44 4.93

6 44 6.03

May
8

II

15

Mean

43 oa.'io'

6 43 56 20
6 43 63.63

6 43 5?. 33

6 43 5 4.f)()

Aiciiii.
. 6 -1 » Q0.3i

Infraction, &C. . . -f. 6.87

Zenith distance, ..... .. 6 44 7.19

May 9

12

15

Mean

1 10 25.49

1 10 28.59

1 10 25.46

1 10 26.52

j

May l(j

14

i to i 0.1 4

1 10 19.53

1 10 17 84

.Wean, ...' '1 Ju It 18

Refraction, &c + 1.22
;

Zenith distance* .... 1 10 23.40

'

' p Tn i m..»..wH|
|
fa(i >.
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AMPLITUDE

Of the Arc between Punnae and Namthabad.

Zenith diftances at

STARS.

o Leonis, ...

Regulus,,.

S Leonis,...

(i Leonis,...

e Virginis,..

5 Serpentis,

v Serpentis,

u Herculis,

,

c. Ophuichi,

? Aquila, .,

v Aquilae,.,

Atair. ...

/3 Delphini,,

Punnae.

2 36

4 45
8 20

30

5 1

2

8

27

33
2 5

55
12

45

52.07

24 06

3-44
J1 -59

595
2 5-3 6

4 6 97
4 8 -35
11,86

29- 2 5
'9-77
14.69

58.29

N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.

Namthabad.

o

4
2

1

o

3

3
a.

•O

Si.

1

4
6

19
10

2 3

33

5

53
1-2

28'

23

3°

57
44
10

29.91 S.

59.16 s.

42.08 N.

49.17 N.

14.87 S.

56.58. S.

23.41 N.
.34.09 S.

10.99. s.

53.62,.s.

2.54-S.

7.19 s.

23.40 s.

Mean

AMPLITUDE.

6

6

6

6

6

6

6

6

.6- 56
6 56
6 56
6 56
6 55

56
56

56
56
56
56
56
56

21.98

23.22

21.36
22:42

20.82

21 94
23-5 6

22.44
22.85

22.87

22.31
21.88

21.69

6 56 22 25

Ctleflial Arc bduoera the parallels of

Vunnae and Namthabad Ration, , 6 56 22.15

Terreftial Arc, , 2518223.4 feet.

Mean length of one degree, 60480.42 fathoms

Latitude of the middle point,.
, , 11 37 ^

Q 4
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AMPLITUDE

Of the Arc between Putchapollianj, ar*d N^mthabad*

Zenith distances at

STARS.
- Putchapolliam.

J

Namthabad.

*

Leonis,....

Regulus,...

Leonis

Leonis,.»..

Virginis,

Serpentis,. ».•••.

Herculis,.... ...

Ophiuchi, .......

Aquilas,.. ......

Aquilse,

Delphini, .,.

« • P a »••••» ©p

O
I

5

4
1

o

3
i

2

O
2

n
55
29

39
00
12

37
43
35
5©

37
« 55

18.16 S.

12.99 N<
54.26 N.

59.4 N.

55.20 N*

14.15 N.
3858N.
00 69 N.

16.44 N.

50,74, S.

54.13 s

45.68 N.

19 29
J o 59
23 42

33 49
5 i4

53 56

28 34
23 10

3° 53
57 2

6 44 7
1 10 23

91 S.

16 S.

08. N.

17 N.

87 S.

.58 S.

09 s.

•99 s -

.62 S.

•54 s --

19 S.

.40 s.

Mean

AMPLITUDE.

6 11.75
6 12.15

6 12.18

6 so.23

6 1007
6 10.73
6 1267

11 68

10.06

n 80

13.06

9.0.3

6

6

6

6
6

4 6 ii. 2

8

Celestial Arc between the parallels qj

and Namthabad, . ..«.,.,« o...„.,. 4 6 11.28

Tereftria! Arc, ..... 1489122.9 Feet

Mean length of one degree 60487.27 Fath.

Latitude of the middle point, ....»>.,.«. .13 255
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It will fcarcely be worth while to make any deductions until my me-

ridional operations be finifhed, and thofe in England extended fur-

trier. I (hall only obferve that if "the degree in latitude 11 37 49 as I

have brought it out, be taken with the Englijh, Trench, and Swedifh

meafures refpe&ively, and applied to the formulas in Art. 2 in the Ap-

pendix to my lift paper, the ratio of the polar to the equatorial diame-

ter of trie earth will be as 1 : 1.0032183, 1: 1,0034688, and 1 : 1.0032811,

reflectively, whofe mean i« 1:1. 0033237 or an ellipticity of §5^
nearly.

And if this mean ratio, of 1 to 0033227 be ufed with the degree in

•Ji 37 49, and the other degrees in latitudes 9 34 44; 33 2 §5 com-

puted according to the formulas in Art. 3 in the fame Appendix, they

will come out 60472. 6 and 60486.47 refpectively, differing only 0.21

and 0.63 fathoms from the obfervations, and thefe differences would

hold good, where the three latitudes are fo near each other, in any

hypothetis of the Earth's figure that has refulted from the receritmea-

furements. So near a coincidence of the obfervations with the elliptic

theory, I muff own has the appearance of chance However if a

feries of obfervations two degrees further to the northward, mould

prove equally regular, the accuracy of the whole may be in a great

meafure relied on, and I fhall then feel defirous of repeating the

obfervations made at Dodagoontah in 1805; for to all appearance

no part of the country could be more favorable, and it is poflible, that

at the commencement of my obferving with the zenith feci;or, there

might have been fome overflight in ufing fo delicate an infirument. I

am not however aware that there was ; but if the irregularity was oc-

cafioned by the attraction of denfe matter to the northward, the mat-

ter mud have been nearer to the place of obiervation, than I have

hitherto fuppofed it to be.

LXJi,
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It may be neceflary to notice here, that in Art. 2. of the Appendix

to my lad paper, there has been an overlight in taking the mean of

two computed degrees, 60465.5 and 60498, which mean is 60481! in

place of 60485!; or 60482 to latitude 11 6 24 which mult therefore

affect all the refults given in that paper. But as the principal ones

are computed according to the prefent meafurement, it is unnecefla-

ry to recompute thofe formerly given. By uling the mean ratio of 1

:

a.0033227, with the degree 11 37 4g, equal to 60480.42 fathoms, the

degree of longitude at the equator will come out 60858.47 fathoms

and the length of the equatorial diameter of the earth will be 6973866

fathoms, from whence, by proceeding as in Page 98, of this

volume, the quadrantal Arc of the elliptic Meridian will be had,

equal to 5468170.8 fathoms, or 3937082976 inches, which divided

by io.'cooooo, will give 35^37083 Engli/h inches for the mcafure of
o

the French metre meafured at the temperature of 62 which differs only

T¥*g-th part of an inch from that meafured by the French mathemati-

dans at 32 and reduced to the fame temperature
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Latitudes and Longitudes

353

Of the great station?,, and some 'principal places as deduced from the

Meridional Arc* ,,

NAMES OF PLACffi. ,

Hallagamallr, ........ ...... .............

Yaelmatoor hill, ............

Eerode, (S. W. angle a§ the Fort,}. .

Tbittamalli, ...........................

Bhavany Pagoda, . „, . .

Woorachmalli, ......................

Sankerrydroog, . ...... .... .............

Sattimungalum Pagoda,^ . . U ...... ,

Kumbetarine hill,

Salem, (Sj W. angle of the Fort,) . .

.

Paulamallij . . .

Womooloor, highest cavalier, .........

Cauverypoorumj
Darampoory, •: . .

Peunagra, j ....... .*U.

Allambaddy,
Ponnassmalli,

Bundiiully hill,

Sattiagul, .'. . .

Mallavilly,•. . . „

Gopauldroog, . a

Ryacotlah, (Flag Stuff,).. ,

Denkanfcottah,. ;.....
Kistnagherry, .

f

Auclut(ydroog,> (JSfuntupum,).. .......

DeorabeUa,
Annicul Fort,

Oossoor hill and Pagodah, ;

Bounairgotlah/

Anuiculdioog,

Savendroog,

Bangalore Palace,

Dodagoontah,

Muntapum center,

Goonicul)
Tirlnpully hill,

Oosscottah Mosque;
By rand rung,

Cblar Fort, ( Pagoda,

)

-

. Longitudes from

Latitudes.,
!

Madras
Greenwich E.

. Observatory "W

.

o ' '

1 If o r /' O / tl

11 52 2 48 54~ 77 29 36
11 12 16 2 30 12 77 48 18
11 20 27 2 31 36 77 46 51
11 20 49 • 2 53 49 77 24 41
11 25 45 2 34 19 77 44 11

11 26 37 2 33 43 7.7 41 47
11 28 51 2 23 41 77 54 49
11 30 17 3 00 38 77 17 52
11 35 31 2 58 57 r 77 19 33
11 39 9 iF 2 5 49 "

• 78 12 41
. 11 41 39 2 31 77 47 30
11 44 8 2 12 48 78 5 42
11 54 43 2 29 36 77 48 54
12 3 48 J 2 5 5 77 13 25
12 7 45 " 2 20 58 77 57 32
12 8 35 • 2 30 25 77 18 5

. 12 8 47 2 36 27 ' 77 42 3

12 12 16 2 55 2 77 23 28
12 14 38 i 3 6 32 77 11 58
12 23 3 11 54 77 6 33
12 29 52 2 57 31 77 20 59
12 31 16 2 12 54 78 5 36
12 31 53 • 2 27 53 77 50 37
12 32 15 2 2 9 78 16 21
12 35 23 2 21 45

'

77 56 45
12 37 32 - 2 37 35 77 40 5.5

12 42 33 2 33 31 ' 77 44 59
12 43 34 • 2 2 4 52' 1

77 53 33
. 12 48 43 2 40 41 77 37 49
12 49 35 3 2 51 77 15 39
12 55 10 . 2 57 40 ... 77 20 50
12 57 34 2 40 45 ; 77 37 45
13 4 2 37 40 77 40 50
13 45 2 40 13 77 38 17
13 1 33 3 13 34 77 4 56
13 2 25 2 21 56 77 56 34
13 4 21 2 2S 13 77 50 17

18 5 41 3 4 17 77 13 43
13 8 20 2 6 49 78 11 41

R 4
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NAMES OF PLACES.

Allasoor hill,

Shevagunga Pagoda,

Deonelly,

.

B. Ballapoor Eedgah, ............
Cheetkul hill,

Rymandroog,
Nundydroog,
Devaroydroog,

Kulkotah hill,

Macklydroog, . .

.

Minchiculdroog,

Baslippee hill,

Mudgherrydroog,
Goodeebundali, . .

Busmungydroog,
Serah, (Flag Staff,)

Meddagashiedroog, ..............
Kodicondah,

Yerracoiidah, .

Muddukserah,
Pencondah, remarkable tree, . . . . .

Paughurdroog, . .

Kaummundroog, . .

.

Ooracondah,

Durmahvcram Palace,

Kunnaganpully Pagoda,

Condapilly hill,

Ilundee Anantapoor,

Ooderpeedroog, . ,

S. end of the base, (Eeranapilly,) ,

N. end of the base, (Namthabad,)

,

Namthabad station, ..............

Konakoondloo hill, .............

Gootydroog, . \ ...... > ....... i . .

,

Guddaculgooda,
Paunidy hill,

Koelacondah,

Latitudes.

1e>
O

13

13
13

13

9

10
4
18
19

Longitudes from

Madras

Observatory "W,

13 21
13 22
13 22
13 25
13 25
13 27
13 39

13 39
13 40
13 44
13 44
13. 49
13 49.

13 54
13 56
14
14
14 14
14 15

14 17
14 26
1.4 .31

14 40.

14 49.

15

15
15

15
15
15

14 57
15 19

i>

42
9

59

24
16

17

12.5

25
14

58 .

27
7
7

34
24
39

.5.4 .

49
5.9

41 .

13

19

59

51

49
52
57

5.9

59

59
53

.

00.6

39

54
19

54
21

O '

2 38
3 1 51

2 32 38

2 43 13

2 58 52
2 14 37

2 34

3 2
2 39

1

28
9

.4

.1.6.

2 58 28
3 11

33 3

12 57

20 29
3 34

28 24
36 5

59
40 2
58. 34.

2 58.44
2 38 44. .

2.27.34,

2. 44 . 8
50.59
38.39,

54.31.

3.6. 24.

38 43
3.8 .46.

53. 3
36 7

2 45
3 .3

00 5!

40 15

38 39

Greenwich E.

77 40
77 16

77 45
77 35

77 19
78 3

77 44
77 16

77 39
'77 33
77 15

77 20
77 15

77 45
77 5

76 58
77 14

77 50
77 42
77 19
77 38
77 19
77 19

77 39
77 50
77 34
77 27
.77 39
.77 23
77 42
77 39
77 39
77 25
77 42
77 17
77 38
77 39

30
39

52
17

38
53

29
2

21

25
14
2
19

27
33
1

56
6

25
30
28
56

46
46
56
22
31

51

59
6

.47

44
27
23
39
15

51

Note. All places marked with the asterisk (*) are great &tatioji%



ON THE MERIDIAN, 35-5

Elevations and Depressions
,

\..
i .'icd Arcs, and Terrestrial Refractions, together with the heights

above the level- of the Sea3
of the principal stations.

.

Stations at

YerraconjJah,. . . .

Tiitapully,

Tirtapully,

Bonnairgottah, .

.

Bonnairgottah, . .

S, end of the base,

Bonnairgottah, .

.

Bonnairgottah, . .

Deorabetta,

Savendroog,

Bundhully,

Bundhully,

Kumbetariue, . . .

Deorabettah, . . .

.

Ponnassmalli,. . .

.

Ponnassmalli,

j

Paularnalli,

I Paularnalli

Woorachnuilli, .

.

Woorachmalli, ...

Shennimalli, ....

Tiitapully hill,..

Allasoor hill, . .

.

Allasoor hill,

Kulkotah hill,..

Kulkotah hill,. .

Yerracondah, . .

.

Yerracondah, . ..

Paughurdroog, .

.

Savendroog,

Cheetkul hill,. .

Bailippee hill,.

.

Yerracondah, . .

.

Ooracondah^ . .

.

Ooracondah, . .

Davurcondah, .

.

Davurcondah, . .

'Gootydroog, . .

.

Paughurdroog;

.

Condapillj , .

.

Condapilly, . .

.

Qoderpeedroog,

Stations observed.

Tirtapully,.

Yerracondah,. . .

Bonnairgottah,..

.

Tirtapully,

S. end of the base,

Bonnairgottah, . .

Dodagoontah,

Deorabetta, . . , . .

Bonnairgottah,'. .

.

Bundhully,.

Savendroog,

Kumbetariue, . .

.

Bundhully,

Ponnassmalli, . . .

Deorabettah,

Paularnalli,

Ponnassmalli,

Woorachmalli, .

.

Paularnalli,

Shennimalli,

Woorachmalli, .

.

Allasoor hill,

Tirtapully hill, .

.

Kulkotah hill,..

Allasoor hill, . . .

Yerracondah,. . .

Kulkotah hill,.

.

Paughurdroog,. .

Yerracondah, ..

.

Cheetkul hill,...

Bailippee hil!,.

.

Cheetkul hill,...

Ooracondah, . . .

Yerracondah, . .

.

Davurcondah, .

.

Ooracondah, . . .

Gootydroog, . .

.

Davurcondah, .

.

Condapilh , . . . .

Paughurdroog, .

Ooderpeedroog,

.

Condapilh lull,

.

Apparent
Elevations

and
Depressions.

16

6

7

19 D.

39 D.

16 D.

13 20 D.

25 38 D.
18 49 E.

18 10 D.

10 6

15 41
22 17 D.
3 26 E.

36 23 D.
17 18 E.

42 45. D.
16 46 D.
13 ID.

2 34 47 D.
2 22 42 E.

D.

D.

6 D.
17 58 D.
1 40 D.

14 38 D.
6 17 D.
8 11 D.

23 45 D.
2 30 D.

6 9 D.
15 35 D.
26 33 D.
25 34 D.
6 59 E.

24 35 D.
9 19 D.
17 4 D.
I 23 D.
4 27 D.
17 16 D.

26 19 D.

Elevations above the Sea.

6 37 E.

17 1).

9 39 E.

I 20 57

l 24 53

26 35

Stations.

TT

Tirtapully,.-.. . . .

Bonnairgottah, .

.

_V S. end of the base,

Dodagoontah, . . .

Deorabetta,

Bundhully,.

Kumbetariue, . . .

Ponnassmalli, . .

.

Paularnalli,. ....*.

Woorachmalli, . . .

Shennimalli, . . . . .

Allasoor hill.

Kulkotah hill. . . .

Yerracondah, . . .

Paughurdroog, . .

Cheetkul hill,... .

Bailippee hill,. . .

Ooracondah,

Davurcondah, . .

.

Gootydroog, . . .

Condnpilly,

Ooderpeedi

Heights.

FEET.

3182.9

3305.1

3023.6

3037.9

3108

4254.5

5548.6

4928.

S

4958.8

1172

1788.6

33S0.6

3406.6

2S48

3052.6

3329.3

2760.6

2223

1876

2171

2282

1852



m MEASUREMENT of m ARC on the MERIDIAN.

Stations at

Ooderpeedroog,
Guddaculgooda,
Guddacul, ....

Paumdy hil),.

.

Gootydroog, . . ,

S. end of the base

Paumdy hill, .

.

N. end of the base,

Paumdy hill, ....

Konakoondloo, .

.

Guddacul,

Koelacondah, ....

Stations observed.

Guddaculgooda, .

Ooderpeedroog, .

Paumdy hill,. . .

.

Guddacul, ,

S. end of the base,

Gootydroog, ....

N. end of the base,

Paumdy hill, ....

Konakoondloo, .

.

Paumdy hill, ....

Koelacondah, . .

.

Guddacul, ....

Apparent
Elevations

and
Depressions.

o /

3

8

12

44 D
25 D

4
42
41

37

S3
05
15

6

11

2
1

53
44
34

ii

19

17 D
59 D.

E

CCS c^

18 26

fti

Elevations above the Sea..

22 10

5 56

.8 7

15 10
I

24 33

Stations.

Guddaculgooda, .

Paumdy hill, ....

S. end of the base,

Nend of the base,

Konakoondlooy.

.

Koelacondah, . .

.

Heights.

Feet.

1918

1762

1111

1253

2036

2042
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IX:

Trantlation of a Sanfcrit Infcription on a Stone found

in Bunde'lc'hund.

By Lieutenant W. PRICE.

To H. T. COLE BROOKE, Esq:

PRESIDENT of tee ASIATICK SOCIETY.

SIR,

±\. FEW months fiace, while on duty with my corps in Bundelc
1

hanis (

I obferved a ftone, containing a Sanfcrit infcription, lying at the foot

of a rocky hill in the vicinity of the town of Mow, about ten miles dif-

tant from Chatterpur. As it appeared to me, on a curfory infpe&ion,,

to compromifc a genealogy of princes that might tend to illullrate (omc

doubtful points in Indian hiltory, and, on this account, to merit

prefcrvation, I caufed it to be removed with the intention of examining

S4



TRANSLATION OF A

it at a future period. I have lady fucceeded in decyphering tlie grea«

ieft part of the infcription, and now beg leave to prefent the monu-

ment to the Afiatick Society, and to lay before them a correct tranfcript

of the original, in the modern DJvanagari character, with a literal

fcranflatioflU

The Ilnne meafore g feet 6 inches in "height, 4 feet 7 inches in width,

and about 6| inches in thicknefs. The natives were acculiomed to mar-

pen their .knives and talwars upon it: from this and other caufe, it is

much mutilated.; considerable portions of the iufcription are illegible;

and of the lafl line, in particular, which probably contained the date, not

a letter can be traced. The character does not materially vary from the

current Devanagarf, excepting fome lew letters, which are formed in

a very unufual manner, and approach nearer to thofe ufed in the

Dek'hid.j t^an to any others with which 1 am acquainted.

Irfgret my inability to offer any opinion regarding the antiquity

-of this memorial.: and the oldefl residents of Mow could afford me no in-

formation, farther than, it had lain where I discovered it, during thek

recollection, and that of their parents. In a metaphyseal and theologi-

cal drama, entitled Prabod'ha Chandrodaya, or the rife of the moon of

.intellect, Cirtt ivarma is introduced by the author as the king before

whom it was £11 ft reprefented; but I will not pretend to determine

whether he is the fame with the prince of that name mentioned in the

infcription.- and indeed if they could be inden titled, the circumftance

would lead to no fatiffacloiy coodufion, the a^e of the palp being

equally involved in doubt*

I have only further to obferve, that fome paffages of the original

are very ebfeure^ from the context beirig effaced^ and admit of various
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interpretations, In thefe inflances, I noted down the different fenfes in

which they might be rendered, and fekcfed that reading which appear-

ed to be the moil eligible and confident: and where any doubt attaches

to a particular term, I have.ulually fpecifkd it in the notes which ac«

company the tranilation.

I remain,

5 I R,

Your obedient Servant,

WILLIAM PRICE,

Lieut. Regh

Bengal Nat. Inf,

Calcutta,

tft September 1813.

rips z. I^^I^sf^^ii^i

q|fHT^[^T[%5rTOg'^T^f^l[|^^-

fe-f- ^hw^MfcJ!—-— —
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^T^ r .J^^^^^^^-^^ __ ^—

TWI IWHH3E

TRANSLATION.
*

2. -

3- -

1

the lord of

* This, and the following ftaiiz;;{ cornprife an invocation to Vishnu : they have not boen completely de-

cyphered, and it is therefore unneceffary to infert a tranflatioa of thofe portions, which, beiag legible,

appear in the copy of the original.



1 SANSCRITINSCRIPTION, $8$

t-men* fo named ; who, having overcome the king of C&nyacubjaft chief

amongft all, in battle, obtained exalted foverejgnty.

4. From him fprang Ganda Dlvx/fkilful in punffhing his enemies,

whofe arms were two ftaffs to crufh their pride, and who was monarch

of the four quarters of the earth.

5. Prom him was produced the fortunate Vjdyad'haia deva 3

whofe beautiful lotus-foot retted on the heads of all kings . •>•>•

6. Of that prince was born the warlike Vij Aya Pal a, a duteous fon,

eminent from wide- fpread fame, and purified by virtuous deeds; by

whom all the wicked were exterminated; *by whom all the good were

rendered happy • • . * • » ••'••» '-•'-
•

7. His fon was CSrtti'Varma Mva, tJf good ' rer/own, .7 .

I as if virtue had defcended in a human

form; who vanquilhed through the

aid of his fix allies;J and, by juflice, daily promoted the feven requi-

sites of regal adminiftration^ This prince, extracting the thorns of the

world, and removing the impurities of the Cali age, was famed unto the

fea ftiore.

• The rnme < fihispiince is nut rcgible in che infcription : but from the 2i(l \erfe, i jujee D'ha'nca mull

be here mentioned,

+ Vulgnily calle I Cemttwg* : Jatachandu, the ceMracJ Hindu fb»> r-Ign of I/.Ja, 1 elJ h*s fe*t ol

empire there *t ite time of the hivjfdmtm invafion, when I is government w.,s fubveiteJ.

% The original w rl is » aytarangqihj, whuh I have -tranflatei in it's meft yi baijle fnfe, TT;e te ra

• vil',' however, aiim't of other irirr. relations.

§ They afc-thuaiionrewtcd in the Afnt'fi djba : ifr, I'ekin^ orlqrdj 2.1. his counfclLr; j !, a fiend

er ally
j 4th. trcjfure; jth. tcir'uory ; 6th. ;i ft'td ig li ild

; 7 hi an . r: -.
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9. His fon was the fortunate . .. . .* Varma dIva, a king

and ruler ....... whoie foes from a dread of his prowefs

never flurnbered ; who was at the head of thofe verfed in the facred

fciences, a friend of the good, a treafure ©f the mechanic arts, an abode

of moral conduct., and the all-productive tree of the poor : who, having

taken vafl; riches from his enemies, diflnbuted thera amongit his fub-

jecls „....,. moreover, in

whofe alfembly there was no difference whatever to be perceived be-

tween the tributary princes and his other dependants, from the fimiU

larity of their glittering ornaments of gold and jewels.

11. Jaya yarma ^va'W^ born his fon, the refrdenee of virtue and

power, from the riling of whole fun of majefly, other kings, like lamps,

ihone nofc * . . . .. j* ...

z *" *

i2o The fortunate Sallacshana yakma was the uterine and young-

er brother of this lord of the earth: afterwards, the prince Prit'hvI

var,ma, equal to the tafk, fuftained the burden of the hereditary govern*

rnent.

13. Averse from the vicious, having a great efleem for the fociety

of fit perfons, defirous of taking lawful wealth, and then bellowing it

according to form at a facred fpot, carefully protecting all fentient

beings, and receiving wholly with humility, he thus greatly benefited*

his intereft in this life, by pra&ifing virtuous deeds.

14. From him was born Madana yarma^ the protector of the

* Four letters which compofe bis name aie here effaced.

% la whafe rcigaii would appear, thus sjcmoml was compoteJ t-
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earth, whofe vail power is celebrated throughout the three worlds*:

the ftory of the extent of his extraordinary might is credited by

5» thofe who have witnefled the ftrength of his armsf. From whofe name

even, the king of Chidi,% vanquifhed in the fierce fight, ever quickly

flees; and the prince of Cdsi$ through dread, by his conciliatory

conduct always pafles his time in undifturbed tranquillity : by whom
the misbehaving lord of Mdlflva.\\ was in the fpace of an hour exter-

minated; and at whofe court, other monarch?, by an increafe of con-

fidence, obtain peace.

16. The field of battle being ploughed by the trampling of the

hoofs of his horfes impetuoufly charging, irrigated with the blood gulh-

ing from the throats of his enemies, fown with pearls, bright as the

pale-beamed luminary, from the heads of the elephants 8
!! of his foes,

yielded; glory, the creeping plant, which, being fprinkled with the wa-

ter of libation/1** overfpread the aflernbLy-houfe of Him+fr fprung from

the lotus.

17. The venerable lineage of the minifters of thefe princes, the

Supporters of the weight of government, and of upright conduct, is

now to be detailed.

Hraven, e>rth, ;-nl hell.

i It it here 10 be umlerftood that he w>$ 2 priuc* of gr;at athletic accimpl foments.

X The fame, I b<lev
9 with Chahdail (as the name is written iu Major Riniiell'j Atlas,1, F. E. of the

province of Bundclc'hand.

S Btnart,.
r

Ihc ordinal terra, * Ctf raja,' may however be affumed as .J,: proper name of fomc otbx-
chief; f »r i{ ij n >t an uquTual ope,

1)
S. W. of Bundelc'band.

t The Hindus im.ginr that the fineft pearls we ti he found in r> fei.'s of clrphanti.

•* Solemn gi/tmc r.tified by pouring water into tlic hands ol the terlon r ce rji^ thciBw-

+i £t ihma, *ho f^rans frjm tl.c Ltu* which arofc from the oavd of Ynu *v.
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1 8. Tke defcendant of the Creator of the <univerfe* was Akg i ras s

worthy the efteem of the wholes world :. in his line was born the divine

fage Gautama,! atreafere-of fcience, an opponent of the followers

of the Mimanfa, fyflem,J who from anger in difputationihewed an eye

in the fole of i his £o«)t
3§ as Samb-hu

||
difplays it on his foreheadc

,g Whofe praife does not Acshapa'd a merit in this world, who, quick

in expounding the Kydya Sdflra, having • confuted wicked ilo&rine,

proved the omnipotence of Iswara?

20. In the increafe of the race of him retting in the tranquillity of

devout aufterity-swas, born the wife Brass

h/is a, the fole abode - of vir-

tue, and the residence of a multitude of excellent qualities; who was

enlightened by the-embraces af exalted Sarasv-ati,! and whom pious

,| #
men vifited as a holy place for their moral good. Thatikilful one, at

the head of thofe who are, -pure from tried fealty, having been exa-

i mined, was appointed chief of all the miniftersfor conducting, abftrufe

ics. by the monarchs D'hakga, and Gand'a deva.

.,£2. The tree, ofloyalty, whofe roots were firmly fixt, being watered

with . • grew up, and ever produced to thefe two

princes the fruit of the three human purfuits.**

23. TROMliim was born the fighteourS'ivanamAir equal to D'his a-

* Biahma. According to the Hindu mythology, Angiras was his -gr/a-o«rahdfon.

* Author of the fyfya oi fjftcracf logic, the docliines of which aye &ici to conefpond with thofe of
'

c
^iistoriE.

+ Founded by Vy/sa, and generally Supported by his pupiljAiMiNi. Their feveial fjftems are difhiio

guifiied by the titles of Furva and Uttara^ ox firff and Rcond Mimanfa,

$ He is hence named A csh afa'd a. 1 he legend is, howere r, differently jelittd by other witm.

| SlVAo . ..

% The Hindu goddefs of wifdom.

a* D'it>rma, Cama snd Art'ha; Qt duty,, h\t3 mi wealtfea

{ +f Minifter ol Vidjgi'haia,,
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,

....

_

ha'ya* in underflanding, and knowledge of the numerous S'rutas;^

who filled furrounding countries with his glorious Fame "

. . , ,

, . by the aflemblage of his foes in battle.

24. How can the qualities of this juft one be fufficiently applauded?

, . .J an upright, exalted coun feller . . . . . . . • he gra-

dually fo improved the government of the prince VidVadhara,

that all the foyereigns of the world .were rendered tributary, and it be-

came fupreme on earth.

25, From him fprung Mah.ipala, grateful to the eyes of mankirM,..

as the moon produced from the .pure fea of milk •'% beautiful, "of elo-

quent fpeech, who fulfilled the purport of his word by truth, that of

his underftanding'.by all beneficial ails, and the intent of .his wealth 'by

facpifices, and deeds of pious liberality .1[

2fj. -Untroubled, fuftaining the weighty burden of the important

. .affairs of the prince Vi jay a pal a, he, whofe bravery was united to

irreproachable morals, became regarded as the obje£i of companfon

. among virtuous. mimiters.

27. After him was born the learned An ant a, of infmi e excel-

lence, capable of fupporting the weight of the world; whofe body was

always rcfplendent from viriuous enjoyment , • . .

....
.

.
- -rsi __ .

* VbXhaspati, preceptor of .he GoJs,

f The tfajiras.

+ The original here exhibits <yacapj which conveys no memiog : and the feeond f) liable, moreover, in

Inaccurate with refpeft to the metre of the verfe.

§ Ihs moon was produced at the chur.tfng of the ocem. The fegend is we 1 \. nova,

I Such ?s, digging ponds 01 wel's, making gardens, freeing (cjnrles, &c.

w 4
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28. His younger brother was Yoge^wara, the feat of numerous

qualities, as the fori* of Sumitra4 of Ra m a . . . a

'

• • • •

.

29. What fuperiority over other men is not recorded of that

righteous, magnanimous Ax ant a? His anceury had been repeatedly

termed pre-eminent ; he was of the \\\\i{Xnous> Brahmen tribe; he pe-

rufed the Veda, and pure S'ruta; his profperity imparted good ; his 'pro-

wefs was ever irre nibble in battle, and his fpeech pleafmg but fincere.

30, In what affair was he, the faithful minifter of Cirtti varma,

not employed? His counfeilor in juft and important politics; his in-

telligence in fecretan*! confidential matters . . .

p
• ...«. . the conqueror of foes . ;

. . • • . the icie chief of heroes.

31. If hepoffeffed the qualities of the firmament, if his under-

Handing was characterise of his race, and he was a ruler with appro-

priate duties, {till his eminence was inferior to that of his prince. This

chief continuing to give counfel, the monarch Cirtti varma. . ,

• * i . « » • . - . . by his fame, conduct, and wealth, t

33. , . . . from the dancing of all the peacocks, who miftooi

for clouds, the volumes of fmoke J fweeping ttiem . . • . . In-

3EA,a, portion of the 'facrifice . • his moral virtue was reckoned

abftraftcdly from his other qualities .».,..

* J.ACSHMAJfi, younger brother of Rama.

+ The original vcrfe is vry obfeorc; and I am not certain it iscorreQly tranfiVed.

+ Arifing from his faciiSccs : pescocks. are did 10 dance from joy during ouudy weather. See £he SicgJ>*

®&ta with tiaafiatiora,
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33. . • 1 '»
I . . . . Asarva* by name, fprang from an

iliuftrious family, venerable from her virtuous conduct, as Anasuya,

of the fage Atri + 9 9 4 9 4 9

34. His fecond wife was born of noble parentage; well behaved,,

patient, anddifcreet 90»9C®Q«»t*

35. „ . . . . , . . i . VatsaJ by name, link is, like the

dignified Sunetra feated in the aiTembly of the gods . . • of a

pure mind, correct demeanour, a fea of nobility §

heroic, fteady in his courfe, of the Brahman clafs . . . . . . . .

. . .. . a treafure of excellence, a friend of the good. Vamana

and Pradyumna,!) . . . . • . . . • . . . • •

,
r

* . . . their inclinations hav-

ing been afcertained, they were all employed by the fovereign ruler

SallacshanaI in offices fuitable to wife9 juft, and valiant men^

38. Now, Sallacshan'a yarma . . . . . . again in the

country of the Antarved **
a » • » e o o

39. . • •, • • * . . ...... . were

utterly defeated by the impetuofity of his bravery, and obliged to pro-

fixate themfelves at the feet of his mailer. Having cleared the country

* Who it would appear was tbe firft wife of the minifter Ananta.
* Anaiu'ya', wife of Atki, is cclebr?,fed for her conjugal affcclion,

* Ananta's fon, perhaps, by his fii.ft or fecond wife.

§ I n d 2. a, chief of the deities, is be;e probably intended : I do not, howekri recoiled having before nut with
ihim under this title.

U
The younger brothers. paffibly, oFVatsa.

5 I know not how to reconcile the apparent irregdarfty of thi. mention of SALtAdHAH'A befo« Jat a
TA*M*,orher*ifethanbyruppofing their f.rher, wh> may have borne '.his name, ii here a'luded to,
*• The Dodb, or country between (he-Gmgtt and Juma rivers.
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of thorns, g&&3 diOipated »h€' fears of the people, he governed them with

.•an ificreafe of wealth and power..

40. ,;..*. having abandoned his body to the waters of

the daughter of the fan * the meritorious An ant a became incorpo-

rated with the fupreme. Hence the . . of the .cba>

tifer of his foes was employed in the guardianlhip-J- by the chieftain

Jaya v\rma, who devoted-his foul to faith.

J

.
- •

. hx

^f . "Of a refpeclable origin, fprung from a virtuous family, fpofciefs,

pe>ffeffing a clear intellect, verfed in the fa'cred' Sciences, eloquent, fa-

.^aciouSj prudent,
:

acquainted ,: with the management of elephants,

horfes, and chariots ;§ (killed in archery .".... ." mingled with

affection, and other qualities. On being- tried, he was afterwards ap-

pointed prime mihiiter by the aufpicious monarch Prjt'hvi Varma,

43. That wife one blefTed the government of his prince with all the

requisites of royalty; and was afterwards .... in the mini ft ry

of Mad an a, the protector of the earth. Having reduced all kings, by a

well-timed application of the fix expedients of defence,
||

he gradually

extended his fupfemacv over the earth.
..•-.-. •'

-

, : . .

«

...-* From the context being effaced, it remains uncertain in what manner lis body was abandoned to the

rirer Jumnm $ who is 'be daughter < f the Am, accr-Hng to rry.holegy.

f The original terra Pr&tihdrica, which h-s bren franCate^ ' gnarcHsnihip,' generally fignifies the office of

warden, formerly, po haps, a refpedbble appointment in the fervice of a king. Another fenfc in which ii is

effd 'is hrre »,hoJly inapplicable,

I Meyning', probably, 'hat he abdicated the government and ltd a religims life,

§ Thefe were former'y ffteemed h'gh arcostj liflircrnts amongft the Hindus,

||

', e. Pacification, war, a progrefs or s march, a halt, or the maintaining of a port, a Jonble rcfoarcfi

0? 9 ftratagerrij and recoutfe to pro eQion,
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w ,.;_ ; : . ; . able IkewMe, poffeffing a multitude of excel-

lencies, illu(lrious,,of'whom people are accuftomed to fay "this, is truly

GadaO'*ha&a !"?*' Who humbled the *fea by his profundity, and- .. .

„ even, by his underftanding : is not therefore fuch

fame folid 2

44. His wife is for.the procreation of offspring ;i his knowledge of

the Saftras, for the due performance of religious duties ; % and of the

Vedas.i'ot .'..?". his wealth is for the, bene fit of all mep
: . . .

' '-
- :

- ','-' '
l',', !/.

„ ,. -a g ^ t) 'in-..-. - —
' v - • ~ 6 - c '<*" l - - •• - '"

. '.
. •• from the virtues of that benevolent, one, it is believed by

the people that the Cz//§ age has palled away.

45; His fons SruD
JHARArViDYlD'HAiiA, and the reft, from their

atJMeThave become conquerors of the world : Hence he is efteemed

the head of family men*

46. Sacrifices, and acls of pious munificence, are the foundation of

many good deeds: this temple, therefore, was e reefed, together with

, . .« m by that revered one ....;.......«
, * . . * . . . the wealth of the great ought certainly to be

employed in aefs • of piety,

47. He, moreover, with his lawful riches, caufed a vail I';
'

7 ;

I
'.

,]|

* Gada'd'h ara is a title of Vishn'u j and it probably was the name of a fon of the minifler Vatsa,

to whom this, and the fubiequent ftanza, appeal to relate.

+ i. e; not for fenfual enjoyment.

J i. e. not far the p upofe ot difputing the doilrinea they contain.

$ The prefent finful ^ge.

J|
A mound of coufidorable ext?nt, compofrd of large ftoncs, regularly piled on each other, and placed fo

as to foi-Ti fteps d »wn to the margin ot an extenfive like, terminates at the fpot where ths monument was

difcoverd. It ? vine: s great labor, and is, I imagine, referred to either in this, or the fubfequent verfe. I

do not, however, r c lleil lv<ving obferved any where in the vicinity, the lead veftige of the temple,

mentioned in the foreyomw ftanza ; and, as to the other public acts of the rflinfter, which appear to be record.

pd in this part of ihc infeription, I can offer no conjecture.

K 4
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to be carefully made with many large llones 9 @n the boundary of the

village of Vedu s* and on the banks of the expanfe . . . . . . .

^ ; ,1 i»J <4 » 7 ... ;. v lit .- ornaments entirely of ftone* not lia-

ble to be broken.

48. 7. 7.. . .\..'7-..'7 . '»-;.. 7 -7- 7 In a place caufed to be made

with a heap of hewn Clones . .• .. ^ . '. whofe water is limpid,

49. A Brahman'a named C^Dif" . .< 7..' •- • . . » , ; , by

theMM D'han£sa +.. ... .

£0° r—mr—**^., 1 , 1

r^r,
-

® I mad® pastlcuSsr enquiries after this viEiges when 0n slue fpofs but they were unfucccfsful. The town

©f Maw 35137 have formerly borne this name.

t The p©efs probably 8 by whom the infeription was <corap©{edJ*

I The axlift) peihsps., by wlaora It was eat.



Journey to- Lake Mdnafarovara in Unfits\ a Provina

of little Tibet*

By WILLIAM MOORCROFT, Esq,

JNTRODUCTORT NOTE BY THE

HAVE .much gratification in being enabled to lay before the Society^

an extract from the journal of our colleague, Mr. Moorcroft, on a

journey to explore that part of little Tibet* in Chinefe Tartary, where the

fhawl goat is paitured; and to vifit the celebrated lake Mdnafardvara

or Mapangt in which the Ganges was long fuppofed to take its fource.

Undertaken from motives of publick'zeal, to open to Great Britain

means of obtaining the materials of the fined woollen fabric, the ardu-

ous and perilous enterprize, in which Mr. Moorcroft accompanied

by Captain Hearsay engaged, and which was profecuted by them with

indefatigable perfeverance and admirable intrepidity, undifmayed

by the difficulties of the way and the dangers with which the jealoufy
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of the Nepalefe befet them on their return, and undeterred by hard-

fliips and privations, and in Mr. MooRCROFT'sinftance by frequent illnefs,

has in the refult not only accomplifhed the primary object which was

in view, but has brought an intefeffing acceffion of knowledge of a

country never before explored : and has afcertained the exi Hence, and

approximately determined the fituation oiMdnafaro'vara, verifying at the

fame time the facl; that it gives origin neither to the Ganges, nor to any

other of the rivers.reputed to flow from it, Mr* IVfpo$ croft, as will

be feen, found reafon to believe that* the lake has no outlet. His

flay, however, was too fhort to allow of his making a complete circuit of

it: and adverting to the difficulty -of conceiving the evaporation of

the lake's furface in fo cold a climate to be equivalent to the influx of

water in the feafon of thaw from the furrounding mountains, it may

be conjectured, that, although no river run from it, nor any outlet ap-

pear at the level at which it was feenby Mr. Moorcroft, it may have

fome drain of its fuperfluous waters, when more fwoln, and at its

greater! elevation, and may then perhaps communicate with Rdwan

lake, (in which the Setlej takes its fource) conformably with the oral

information received by our travellers.

The journal of the entire route from their departure from the Bri~.,

tijh frontier in Rohilkhand, to their return, being more copious than

would con fi ft with the limits of the volume .of our refearches, I have

ufed the liberty of feleclion, which Mr. Moqrcrof't has liberally al-

lowed, and confined the extra 61 of the journal to that part of the route

which is wholly novel; at the fame time curtailing the narrative, though

with regret for the unavoidable exclufion of many interefling paffages.

It is proper, hpwever, to obferve,, that no other freedom has been ufed?

and that the 'narrator's own words are fcrupulouliy retained,

.

'

:

'
'

. : -
.

'

.

.'

:
;

-
.. ink: Z\
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JOURNAL.
May 26th.«~AT JoJhUMath we left the road to BhcLdrindt\ which'

erodes the Dauii a little more than a cos above the towfiio At the junc-

tion of the Vijhnu-Gangd with the Dauli, both rivers lofc their

names ; and the united dreams form the Alacanandd, the courfe of

which has been before mentioned. As the road to Jojhi-Mafh is

known by the furveys of the gentlemen deputed by Colonel Cole-

brooke, I have not been very particular in defcribing it:* but* as

the road to Niti and onwards is new ground to Europeans, I fhall fol-

low it with more exa£inefs e

The principal part of the minutes of our route is taken from the note

book of Mr. Hearsay, who carried the compafs and brought up the

rear accompanied by Harkh Dev, and who engaged on fetting out, to

execute this part. Harkh Dev Pandit was dire&ed to ftride the

whole of the road at paces equal to 4 feet each.-f*

Our road lay along the left bank of the Daulit but generally at the

didance of at lead a cos. The road was pleafant but the heat was

greater than might have been expected, feeing that the fummits

of the mountains very near us were covered with fnow.

The road was frequently crofled by fmall dreams of water, of which

feveral iffue from done conduits now out of repair. We faw people

fowing the Lai Sag or Amaranthus Gangeticus, a vegetable apparently

much ufed by the mountaineers.

* For the fame reafon it is omitted in this abridgment. C.

+ The Pandit's meafure of the road would probably ha.e been more; correft, had he been directed to

ftep h ;

s ufual and natural paces, the length of which might have been eafih/ dcxuiincd with precihon by a

fliuall uiaL C.
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Wheat was nearly ready to cat ?
and lands under the plough. The

ears of the wheat particularly long and bearded.

About a cos before we reached the ground for encampment we.

met our carriers returning, who faid that they had executed their

feafkj but had received neither victuals nor money. It appears to

Hie that the Chaudri of Jojhi Mat% who received our advances

and undertook to fupply the people, will keep the whole money

for his own ufe and prefs the unfortunate villagers to carry our bag-

gage.

Some mountains near us, whofe tops were covered with fnow

when we firfl came, were in the evening nearly bare.

At half pad eleven reached the town of Baragaon; and not finding

good Ihade went on higher, above three quarters of a mile, without beino-

jmuch more fuccefsful.

The cultivated lands, in the middle of which is the village of

Baragaon, run half way up the hill, where the forefl region begins

with fmall trees, becoming thicker and higher as it ascends; and

the very fummit is fringed with pines and the majeftic and f]n@

overtopping cedar.*

27th.—In the afternoon the Negi came to fay that on the following

morning, he would have people to take our baggage to Tapoban, 3

village about three cos diftant, from whence we mould proceed on-

wards the following day.

*_ Piuus Deodar and Longifolia.'
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5
28th.—Resume our journey, leaving our ground at 6 h 30' ftierrm

funrife 58°.. Pafs by a Sattga over the Dauliy and at 3696 paces reach ©ur

ground, a little belowthe- almoit deferted.; village; o£ ; Tap&bafo plaqed.ori

the brow of a hill furmounted by woods of pine, cedar andcyprefs.* A
confiderable dream falls into the Dauli below the village; and by the

fide of thisjsa fmall rivulet of $epid
(

water.^Thjs current .mixes with

the cold ftream before it reaches the Dauli,?.nd jfTues from fome rough

ground in the face of a rpckf The heat, of the] waterfeemed to' be

very agreeable to tadpoles* wfeli hM deferred |he : 'colder ilream to

take refuge in thjs,

I observe© a common plant fomethlng refembling butcher's broom;

which was laid to be the Setbarud) from which the mountaineers make a

paper that is fold at Sirinagar and Almora3 and from thence finds its

way into Hinduflan although not in large quantity.=-*The bankers em-

ploy it for their bills of exchange or Hindis, in preference to any

other kind, as the ink does not fink, further into its fubfiance, than is

neceflary to retain the writing, as it does not imbibe water readily, and

relatively to its thicknefs is much (Ironger than any other kind of pa*

per. As connected with paper, I mud here obferve, that the layers of

the bark of birch are ufed by the natives to write upon and they bear

both ink and the flroke of the pencil very well. The leaves are cal*

led Bhoj-patr. The bark of the bircrj is ufed at Lac'knau for covering

£he wires of huka-fnakes.

29th.—Settle to give Jowar Sinh 26* rupees in full of all taxes and

demands to be made upon us until we reach the frontier ; for which he

gave a receipt on birch paper : having previoufly put alide a fee of five

rupees for the part he bore in the transaction. As our carriers came in a

.*, - '——

—

- -— — ... .— .,-- . , i. , ,.. ,— —,

—

" - - - ... ... ... ,. ,.—

# Probably a fpecies of pine, as well a* that which Mr. Moqrcroft denominates cedar, C;
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very draggling manner from the villages whence they had been prefTed,

we could not leave the ground till 8. At 6816 paces reach a hut taken

lion of by our fervants. This is computed to be feven cos from

'Aftei having reached the top of the firft mountain, Mr. Hearsay,

sad gone before me, killed a very thin yellow fnake, about 18

inches in length. I found it had the poifonous fang, but it is aflerted

that fnakes and all other venomous reptiles are very fcarce in this part

of the country,, However, on taking up the carpet on which I had

ilept* a black fcorpion came from under it.

A warm fpring, which we paHed early in this day's march, ifTues from

the rock on the right of the road in a ftream of about five inches acrofs

and three deep, and threw up a fmall cloud of fleam. At its efcape the

heat was fo great that the finger could not bear being dipped in it more

than 2 or 3 feconds. The thermometer having been carried forwards,

we were prevented from afcertaining the temperature : however no in-

fers were in it or about it, and fome plants which had fallen into it

near the middle of the current were killed and feemed parboiled.

The pebbles in its bed, and the vegetable fubftances which were im-

merfed in ir, were covered with a yellow coat, and thofe which had

been taken out and become dry were likewife coated with a white

earthy fubftance having little tafte: however the water itfelf was

flightly auftere, and I apprehend contained iron without any other mix-

ture. The tepid ftream at Tapo'ban which is much lower and not half

a mile diftant probably proceeds from the fame fource with this, and is

cooled in its progrefs to the place at which it efcapes below. I faw no

appearance of volcano in. this or any other mountain which I have yet

met with ; but many abound with minerals j arid pyrites is found in

great abundance.
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Close to this place the road was broken by a recent flip, and we had

to pafs upon the crumbling furface. The road this day was in many

parts very fatiguing. In one place a Hip of earth had laid bare a large

furface of rock, which had been formerly covered by the road ; and as

it doped to the river with a (harp defcent, it required every exer-

tion and care to guard again ft a flip of about a hundred feet into a

current, which dafhed with great force amongft fragments of marble,

which in two or three points actually formed a bridge acrofs the

dream.—In another part we were obliged to climb up the face of

a rock nearly perpendicular, and on which, irregularities for the

toe to hang upon, were at a molt inconvenient diftance. My left

foot having flipped off one of them, I lay for a few feconds upon

the poife, but a fnatch at a clump of grafs, which on being feized,

luckily did not give way, and a fudden fpring, brought me to a

comparatively fafe fpot, with the lofs of fome fkin from my knees

and elbows, and fome rents in my trowfers and fleeves.—Sometimes

points of rock projected to the edge of the river, and thefe were

turned by rude flaircafes made of wood and ftone.—Retiring angles

were paffed by inclined planes formed by a tree being laid on points

of flone on each fide of the angle, and loofc Hones were thrown

from the wood to the rock. For a moment the eye could not quit

the road and furfer the feet to proceed, without rifk of accidents

;

and yet a trifling expenfe would render the road in general paffable,

although it would always be liable to be injured by the falling of

the rocks above.

When we had reached the cuflom houfe on the middle of the

mountain immediately beyond a Sanga by which we croffed the

Rauni, we found one of our fircars who was detained by three men and

as many women as pledge for the payment of duties on the paflage

Z 4
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of our baggage. The receipt written upon a flip of birch bark

was no fooner beheld by the mod riotous of the men than he cealed

to attempt any further moleftation, although it was clear that he

had not read its contents.— As however one fellow was Hill a little

impertinent, my friend infilled upon his relieving a carrier from

his load, which he actually took part of the way up the hill j and

then flipping from under the load Aid down a face of rock, and

though old, fkipped away from point to point of a rough road with

the agility of a deer. As many loads were left behind, it was deem-

ed prudent to take the third man along with us as an hoftage for their

fafe paflage. As he went along, he told us that the Chaudri Catydn,

had farmed the cufloms of this place for ^oo rupees a year; and that

the woman, who was fo clamorous, was one of his wives, of whom
lie had feventeen. The other two women were her (laves.

To a poor woman, who had had much difficulty in carrying

her burthen over a very rough road, I gave a Timaflia, which in

a few minutes was taken away from her by a man whom I fuppofed

to be her hulband. On learning that he was no relation, I got it

from him, fent him about his bufinefs, and returned the coin to

the woman i but when fhe departed, I had ths mortification of

©bferving him at a considerable diflance flart from a place of con-

cealment and again force the money from her. This man was a

Zemindar of the village in which the poor woman lived, and though

he had been obliged by the Negi to carry a load, he flill exercifed

bis petty tyranny over one more defencelefs than himfelf.

The gratification of the calls of hunger feems to be the firit

object amongft the inhabitants of a country, which, if under a well

jegulafced government, would fee capable of exporting a furplus of



MAHASAROVARA JN UN-DES. -383

provifions. At 'Tapoban, a ftout young fellow offered him felf to be

my flave for life if I would only feed him. Although I wanted

not his fervices, and did not much like his appearance, yet his

appeal was too forcible to be refitted j and j I therefore engaged to

give him food for his fervices.

30th. Obliged to halt for the purpofe of collecting carriers % which

was difficult, as the villages in this part of the country are fmall and

diilant from each other,

31 (r. As this day my companion and my felf; feparated, and he

had along with him the compafs, and the young Pandit who mea-

fured the road, I fhall make extra6ts from his notes of the route,

and afterwards notice my deviation from if* * At 1381 paces; Tops

•of mountains covered with fnow in every direction. At 2297,

* crofs a: rivulet which comes from • E.—Snowy mountains in that

' direction quite clofe. At 2437, commence afcending the moft

* tremendous place I ever faw. At 2783, defcend to bed of Dauli

* river, most thankful that I am once more fafe—was obliged to take off

* fhoes and ftockings. At 7610, reach our halting place. Ten hours upon

* the march. The coolies moftly women arrived at the fame time. The

* Dauli much reduced in breadth ; but the curren veiy ftrong : with a

* fmall exception, its general courfe has been to the S. W.'

I left our ground at 40 minutes paft 5.—From the bridges acrofs the

Dauli, having been fwept away laft year, and not reinftated, a new road

has been made by the goat-herds along the fides and over the tops of the

mountains which overlook the river. This has been firft worked into

a track by the goats, and in the worfl places flrengthen?d by fragments

of (tones thrown in heaps fomewhat imitating rude flights of iteps. The
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path in various places, formed by pieces of (lone which jut out, over-

hangs the edge ef the water and feldom retires fo fur from it as to give

a chance of the traveller efcaping from rolling down to the river, mould

he have the misfortune to make a falfe Hep j and the footing was very

infecure fromfmall ftones being mixed with much loofe earth.—Juft on

attaining the fummit I met a large flock of goats loaded, and was

glad to find a ft cure corner until the whole had paffed. I obferved,

that goats when laden climb up places however apparently difficult

without hefitation ; but they do not like to go down fteep decli-

vities: for whether they defcend ftraight down or fideways, the

load urges them forward quicker than they like, and as there is no

belly-band, it frequently tumbles off, and is the caufe of the ani-

mal being carried down the deep fides of hills and loft.— Goats, caft

a look of inquiry at ftrangers and pais on leifurely • but fheep

generally Hop, and, after one has either been driven onwards or

gone of his own accord, the reft follow with precipitancy, and

frequently lofe their loads by their hurry*.

Crossing this mountain took up an hour and a quarter*

Having mounted a height, which though fhort, was fleep and

rugged, I was fomewbat confounded by the fight of a fieep and

bare flope of ftone about 100 feet deep running to the bed of the

river without any path, and with a furface fo fmooth as to excifcc

a doubt whether I could reach the bottom in any other way than

by Aiding, which would have been too rapid to be fafe: the more

efpecially as the flop mu.fi have taken place amongft ftones in the

bed of the river. By taking off my flockings, preffing the fpike

of my ftaff into little dips in the flone, and catching at a friendly

tuft of grafs which ©ccafionally prefented itfelf near one edge* I

got to the b&fe nearly at the fame time with the old Paadit^ whofe-
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aaivity would have more furprifed me had I not known that he

hid been bred in the mountains of Kamaon. Juft as we had con-

gratulated ourfelves on our efcape, we faw two other paths, one

higher up and another lower down under a ledge of the rock,

which faved the reft of our party, fave two of the Pandit's hill

people, from the dangers of this road,

Soon after defcending the (lope, I overtook a woman who had

been pre {Ted by the Nigi to carry a load. She faid that her mea-

fure of mifery was full, and that me was refolved to emigrate into

Jfawdr, where oppreffion was not fo grievous as here. -:.

•

Seeing our carriers who had flatted about three-quarters of an hour

before me, fupporting themfelves on the ledge of a rock, which over-

hung the river at a great height, by clinging with their hands to the

ftones on the face of the mountain, and that at length they actually

flopped, I was induced to make the experiment of going round by a

winding path, under an idea that I fliould effecl it in nearly as little

time as would be fpent in pafling over the broken path of rock. Mf.

Hearsay coming after me, and finding that the carriers preferred the

fhort, but more dangerous road, to the long one, refolved to attempt it;

and ailuredly I mould have done the fame, had I known the length

and roughnefs of that which I actually took. Mr. Hearsay and a

large portion of the carriers went over the rock without accident : but

at one point the courage of my khanfaman .failed; for, on miffing

footing with one leg, he fhrieked violently and funk down almofl fenfe-

lefs upon a point of Hone with one leg hanging down over the abyfs,

calling out that he was loft . Mr. Hearsay was at hand and sffifled

him moll opportunely, along with the Pandit—One woman carried four

burthens at different times for her lefs courageous companions; and a

A5
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bearer was alfo of fome ufe ; but at length became fo' alarmed as only

to' be capable of proceeding by being fteadied by an end of his turban

being tied round his waift, and the other end fecured by the young

Pandit as he proceeded in front.

. .... .

' .'
i

The horrors of this road were very great,, and ought fo to have been

to juftify palling by fuch a road as that which I followed. For it colt

me the labour of two hours to attain the top of the firft mountain

which I had to fcale, and although the path confided of lines of zig zag

not more than 10 or 12 feet in length, at angles fo fharp, that in a length

of 24 feet, nor more than 10 feet were gained in aclual afcent, yet even

this progrefs was not made except by clinging with the hands to ihrubs,.

roots of trees, clumps of grafs and clods of earth ; and fometimes from

the obliquity of the path,, required nre to creep on hands and knees to

prevent flipping. Near the fummit of the mountain, the path divided y

and a mountaineer, whom we met, as we thought opportunely, at this

point, ad vi fed the lower one ; though from the accounts of porters

and fervants who- took the upper orie, the latter was eafier but a

little longer..

In descending the mountain a grand view opened from the S: El-

confirming of a villa formed by two fides of mountains cornpoiinga

glen, down which ran a large ft ream.—One dope was enriched by a fo-

rcft which reached to the clouds ; the other covered by fcanty paflurage

for about 400 yards ; when it was overhung by a fleep face of barren

rock of immenfe height, and the upper part of the vale was fhut-up by

a peak of flill higher mountain, the bale of which was fprinkled witISs

cyprefs, and the top whitened witlifriow,„

... :

After a tedious march oftwo hours more, through a forefl'of



MA'NASAROVARA IN UN-DES. 387

cedars and cyprefs,* of which many would have been large enough

for main-mafts of firfl rates, I* came to a Sanga acrofs the ftream which

ran down the valley. From this point I afcended the hill furmounted

by the bare fheet of rock, by a goat path, and had to crofs an avalanche

which was fcarcely fettled ; every now and then -a piece of flone

rolling down its face and bringing with it currents of earth. The

path was narrow, occafionally going over -

a - furface a- little round-

ed, which in- fome flight degree mafked the tremendous declivity

below, and fometimes (kirting its very verge, . At one fpot, on

a ledge of rock, the old Pandit hefitated and retired into a hollow;

However, having the advance, he fummoned up courage, and paffed

the caufe of his fears; this was formed by an angular piece of rock

having flipped out of the ledge or cornice on which we were walk-*

ing; and a piece of flone, which juft, and only ju ft, reded with

both ends on the oppofite edges of the gap, fhewed a precipice of

a depth fufficient to alarm .the anxiety of a perfon who had not

been much accuftomed to the mountainous paths of this country. After

clambering over fragments of flone which had fallen from the heights; -

we came to a point of rock, whence we had a complete view of

the declivity over which we had to pafs ; and this part was to

me more difficult than any other, however I reached the bottom

of the hill without injury. I learnt that I had gone 4 cos, and had

not made above half a mile of head way. From the fatigue of this

detour, I was fd enfeebled as to be under the neceffity of halting

live or. fix times in afcending« a fleep mountain, and obliged to

cteep on my hands, and knees for a great diftance, not having fuf-

ficient confidence in my legs. My knees tottered, and I was fre-

quently attacked with- fuch a violent pain in the right knee, as

for a fecond or two almofl deprived me of the ufe of the limb;

* Fine?, fee a nyte above
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I much iufpecl that I had loft my road. In creeping along I

certainly made a wrong choice, as I found myfelf at once upon the

brink of a precipice, on the very angle of a rock which overhung

it, and a flit in the ftone fhewed me my danger at the very mo-

ment I was about to place my hand upon a fragment which the

weight would probably have diflodged, and carried me along with

it ; at this moment the recollection of the danger produces an in-

voluntary fhiver.—After fome time I got into a tolerably good path,

and found my companion, and the greateft part of the party, wait-

ing my arrival by the fide of a cool flream of excellent water.

The latter part of our. march was not good: but this road, al-

though almofl every where clfe it would have been deemed im-

poffible except for goats, was good in comparifon with that which

conflituted the labour of the morning.—This has certainly been the

moil fevere day's work we have had; and yet I compute the ac-

tual di(lance, including the 4 cos of detour, cannot have exceed-

ing 13 cos.

The ordinary road is not particularly difficult or dangerous ; and

all the riik of life which I have mentioned, inconvenience to the

inhabitants of the country, and impediment to commerce, are cre-

ated for want of Sangas which might be made for 100 rupees?

but the prefent government does nothing to ameliorate the ftate of

the country or to increafe the happinefs of its fubjecls in thefe

diilricis.

-

June ift.—Commenced our march at 7-30. At 2345 paces the

river becomes a fucceffion of rapids, and has its channel dimi-

liited to about 20 yards in breadth. At 3407 paces we pafs two caves,
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a fmall and a large one. The Dauli about eighteen yards broad. At

10,971 paces come to fome cedars* and halt. The Dauti much

reduced.

At our place of encampment, a black fcorpion was brought, and

was laid to be harmlefs : however, on pulling off his fling and

preffing it, a large drop of a thin milk coloured fluid e leaped from

its point.

On the top of a high mountain thinly fprinkled with worm* wood,

dwarf cypreffes,* and a kind of furze, blocks of marble and hard Hones

were fcattered about in every direction, which feemed to contain mine-

rals; and I am much deceived, if I did not fee fome veins of filverf in

ilrata of quartz. I had no inflruments to break Hones with, nor did I fee

any fmall fragments which I could with convenience place in my

girdle. I was obliged therefore rather to leave this point unfettled,

th*n to expo fe myfelf to the fufpicion of coming into the country in

fearch of precious metals. The furfaces of many of the hardeft (lones,

on this fide of the Pak funde, are fludded with fmall red cryflals,

which project ; at firlt view, one is difpofed to take them for garnets
;

but they are not tranfparem. They are fo firmly imbedded in the

fubdance of the (lone which ferves as matrix to them, that they cannot

be raifed by any common inflrument in a perfect flate, fo that

1 could not count their faces.

The fcenery of this day has always been wild and in fome place*

mod impofingly majeflic; efpecially from the fide of the mountain

where we halted. On every fide the view is bounded by fummits

• Pine».

f Perhaps Mica. C

5 r
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of mountains peaked, rounded, broken into afcending and des-

cending lines, with abrupt, ragged dips and a few foft hollow fweeps,

but all covered.with fnow. The declivities in fome parts .thickly-

covered" with cedars and cypreHes,* in others thinly fprinkled, and

in others diverfified by bare patches of rock or fand« The bafe

of two lines of mountains is walhed by the Dauti,; -which runs with

great rapidity and noife about 400 feet below our encampment in

a fpace only jufl large enough to receive the water which it now

rolls along the channel.. One Hope of the hill immediately before

us has been broken from top to bottom by a flip which has only

lately happened. In its courfe it has overwhelmed large trees, of

which fome have been hurried into the river, others lay acrofs „

icsbed half buried in rubbifh ; and others, thrown down, hang by

their roots with their heads towards the bafe of the mountain,

The devadation, committed by large flips, is fometimes very great,

and they frequently- happern for I have this inflant hear4 a tre-

mendous crafh at adijtance produced by a fall of rock, and was

awakened by another at a moment that I had loft all fenfe of-.fa-

tigue, under the. fhadc of a large maf.§ gf ftone
?

When the flru£rure of the expofed Jaces of mountains- has not;

been entirely broken, I have remarked, that the general dire&ion

oS the component -.-layers* has been to the E. oLN. with an inclU-;.

iiation towards the horizon about the angle of 45.

.

W.e pitched <m an open fpace .-between two ranges of* high '

recfes. :

Aj the foot were fome large cedars * I meafured one at.fix, feet ,

from the ground, twentystv^p feet in circumferences

® Sce-ttotcah»y&>
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This evening the report ran, that a carrier had fallen off the fir II

Sankho in this day's march, into the river, with his load,: and was

drowned.

June -ad.—March at fix- with the fame coolies. In one place the

river is* covered by maffes of rock* under which the current rufhes*

witrrgrcat violence. At 350-paiGes we crofs to the left bank of the river

over a Sankho, ..confiding of three, parts,.in confequenceof two blocks

of ftone, having fdllen- into the flream and formed three channels. It

was in good order and. thirty paces in length. At 4680 paces crofs a

broad large, brook, in which there are large beds of frozen i'now, with-a

a,ftream of water running beneath them ; and immediately on the right

bank.of which is the village oiMaldrL .

Thp road of to-day has exhibited much" variety ; and a fliort account.'

of its features will convey a general idea of thofe of this country.

At firfl we paffed over heaps of fragments of rocks ; afterwards over

beds of pebbles; then afcended a mountain partly by a path worn in

the- earth by frequent treading, .and partly, formed hy the furfac.e of

rocks and by flairs; where the road on the face ofthe rock {helved much

to the river, a few loofe Hones -were laid upon it clofe to its edge ; and

fometimes earth was thrown amongft them, or a few pine branches were -

placed along it and loaded with ftones: this ferved as a kind of de-

fence or parapet: but, as they were never higher than a foot from the

level of the fhelf," they would only flop a flip of the foot. Where

niches were broken out of the rock in the line of the path, and form-

ed gaps over the precipice, if only of fmall extent^ a piece of wood

was laidacrofs the widefl part, and ilabs of fuch none as was at hand

laid from it to the rock, either fupported by a ledge, or if theface of

the rock chanced to be fmootb, on another fpar of woocL—Where the
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gap was very wide, the trunk of a large tree was put acrofs; the upper

fide being cut a little flat, or elfe hiving notches hewn in it as Itepping

places; an open fpace being left between it and the wall. Commonly

thefe trees or Sankhos over chafms, as well as thofe Sankhos acrofs

rivers,, are tolerably well guarded again II turning, either by being

weighted with large (tones at each end or by having rude (lone wedges

driven through two holes at each extremity of the trunk or plank.—

•

Where the chafm is too long for a tree, a heap of flattifh (tones is

placed in the nearefl; part which affords room for the bafe of a flio-hfc

of fteps, conftrucled fometimes of (tones wholly, fometimes of ftones

fupported in front by logs of wood : but no railing is to be met with

any where; and, from the general loofenefs of the mode of building,

thefe roads are fubject foon to get out of order; but, if the (tones be

large and the bafe flat, this kind of llair lads longer than might be

expe&ed, as the paffengers walk with care. Slips from the hills do

molt mifchief to them, and their courfe being almoft always at

the foot or on the (ide of mountains expofes them to conltant injury

in fome part of their extent. To-day I had jufl eroded the flooe of a

Hip that had happened laft night; when I heard a little trickling abovej,

which rapidly increafed, and was caufed by a Ohower of frriall (tones, of

which fome Aid eafily over the furface of the falling earth, but others,

having got a little momentum by rolling over perpendicular breaks,,

dafhed down with fuch force, as would have been fatal to any animal

which they might have chanced to (trike in their fall.

As Mr. Hearsay was following the coolies, three bears, which were

fcampering up a (leep gulley, that had been a water courfe, but was

now half filled by fand, earth and (tones, difplaced (tones about 300

feet above the road. Thefe in their defcentloofcned others, and dallied

acrofs the roid while the coolies were paffing, but fortunately (truck
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no one, except one of my bearers upon the leg, and he was more alarm-

ed than hurt. rro: . ..

The view of the village of Malari from the top of the hill, where it

comes in fight at a diilance of about a mile, is pleafing, and would give

a good effect on canvas* It is placed in the eaflern angle- of a triangular

plain about a. mile, on each face, and bounded on two fides by ftreams,

and on the other- by feep hills, covered up to their fummits with a bed

of fnow, thin on the projecting parts and deep in the ravines. The

fouthern dream is half choaked by banks of frozen fnow, through

which a mountain current, formed by fpring water and melted fnow,

forces its way, undermining the mafTes of congealed fnow, which now

impede itfprogrc fs ; but which in two months will be difiblved and

carried into the Daulilh&t runs with impetuofity from the north to

the well.

Thf extremely neat (late of the land recently fown principally with

China*, andfeparated into fields by recently piled (lone fences and living

hedges, would do credit to any country ; but the proportion of cul-

tivated to uncultivated land in this country at prefent isalmofl as a

drop of water to a large river. — :

The village of MdlariconCi&s of about 20 houfes built of rough ftonbi
1

cemented with clay and mixed with much wood. Many are of one

flory, but more of two, and fome even of three ftories. The lower

range is generally given to the cattle.. Circular ftonesr, with holes

through the middle of them, are hung by ropes to the projecting

ends of the beams at the gables, to prevent the roof beings injured by

gufts of wind which are here frequent and violent. Thfe upper {lory

7 ranicom MiIuccjiii,
'A
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projecls generally beyond the lower one, in confequence of its being

furnifhed with a wooden verandah, which commonly runs along

both fides, and is made of fir plank in ftrong pannels, ornamented

with flowers and figures of Hindu deities, amongll which -Ganesa is

molt, frequently reprefented. There- is no lock, boiti or 1'at'ch to the

doors, but in onQ door-poll a fquare hole is cut, through which a rope

is
(

part:, that ties a dog to it who guards the entry with: fidelity. His

collar is Of wood like a yoke collar, and a Hick is tied to' it j and hkewife

tolhg rope which holds him to the door.

${x>u y\
'

' ,"' ''I -" " '

'':-'''
'.

i j lp '•
'

•" •'.'

'

Malabi is inhabited by a clafs of people who call them felves

Rajput tl but. appear to pay little Attention to call. : The poorer clafe

off. inhabitants of the frontier eat raw meat with a little pepper and

fait as fcafonkig; which we had an opportunity of feeing; for, the leg

of a goat being thrown away in confequence of being tainted, the coolies

Inftantly feized it, and made apparently a favoury meal from it. Both

inen and women are rather -of loW:ftature, but not ill made, and have

Something of the Tartar countenance mixed with that of the Hindu,

They drefs in coarfe -woollen cloth made from the fleece of theirown
. .

.....

Iheep, and of thofe of Butan. The women alone weave, fitting on the

ground, and are very induftrious and expert. In five days, with a very

fimple apparatus, a woman will weave a piece of cloth about lS inches

broad and 15 cubits long. This is called a Pankhi. Some of them are flat,

but others are twilled and very ftrong. They are worn without rjeing

bleached or dyed. The proportion of females feems much greater

than the male#.; This may be accounted for by part of the male popu-

lation being taken by the NepaUfe i for their arm f, and by another part

being engaged rin going from the upper to the lower hilly diftrict, to

fdi fait and bring back grain* The drefs of both wm and women is

1 )
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generally over-run with lice; and their perfons are with few exceptions

difguftingly filthy. The infidc of the houfe is no lefs filthy than the

dreTs of the inhabitants ; and as no other articles of furniture are to be

feen in them than benches and cooking utenfils, one might be led at full

fight to' believe, that the inhabitants laboured un.der the preffure of the

fevereftv poverty ; but this is not the cafe, as is fhewn by the ornaments

of tfaz women ; and it is provable, that they avoid making a difplay of

weaurvteft it mould be taken from them by the Gorkhiahs ; to which may

foe added the circumftance of their inhabiting this country only from

about the 24th of May till the 23d September, when they migrate to the

villages of Tapobm, tftiragaon, and ptner places to the N. E. ofjftftif-

H oi h '

Math. The fe people, from living half a year in one country and the

remainder in another, are Called Ddbafds, arid alfo Marchas

;

"which latter

appellation gives* a whimfical affinity in fituation and name to the for-

mer inhabitants of the borders of England, and Scotland. They carry

on a considerable trade between the inhabitants of the l/hdes and thofe

of the lower parts of the hills. From the former' they procure borax

and fait, which they either carry to the frontier of the Company's pof-

feffions or fell to the inhabitants of the hills; and take back to Butdn

grain in exchange. This commerce produces a profit to the Marchas

of at lead a hundred per cent on the grain, snd abouc^o or £00 on

the fait : but can only be carried on during the fix months of the year

when they refide on the Butdn frontier: and as they load g6ats and

(heep with the' merchandize, the fe feed-them Pelves wherever they flop;

and, as great flocks are driven by two or three people, the tranfport is

attended with little real coft to the Marchas. But the commerce'bf the

prefent day is faid to be a ni^re trifle in compirifon with the 'traffic of

former times. The goats ufid for this bu'finefs are of the breed of this

country, migrate regularly twice a year, are ffi3rt legged, of a ftrong

compatt form, and travel about 5-cos a day over the mod rugged and

difficult roads that can be imagined.
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The principal articles of the food of the mod wealthy confiil in the

morning of boiled rice and goats flefh, and at night of cakes made of wheat

flour beaten with water and feafoned .-with fait and clarified- butter

;

as alfo of curds and freihiiriilk of fheep and goats. But wheat flour is

fcarcely ever tailed by the poor, who live upon, the coarfefl andj mod

common kinds of grain ; and, when they can get it, eat flefh raw as has

been before obferved. Wheat is not raifed in this diftri6r., but grows

to a good height near Jqjhi-Maih. The following grains are raifed

here:
--,

| b ...:': [O '.-..":; HO
lit. Chua or Marcha; refembling the ^maranthus Gangeticus, or

Lai Sag of the Hindus; uled here both fvelh, anal in its feed when

reduced to flour. . . .,

pxI5
'

> hurl gnrvil rrjoit ..
/...-.

2d. Manrua or Manrwq : Cynpfuru? Coracanus.

id. Phaphei -—This looks a little like French wheat,

4th. Coarfe red rice. ~ «

5th. Ana Jau.—I have not feen this growing, but the grain unffoelied

looks like barley . Shelled, like a poor kind oi wheat.

_6th. Barley,m _ ,

.

, v^th. Chani or Chena. Panicum Miliaceum. oJ

T
8th. K-angne. Panicum Italicum.

9th,
, Japgpra, ,. .

Slaves are much employed; and are bought from, the Gvykhiahs*

In the evening my fakir harcarah, with a real fakir, arrived with inr

telligence, that one of the women carriers, who had followed the cir-

cuitous track I had taken on, the. 31ft, being much fatigued, went

to the river to drink, and placed herfelf on
;

a large flone, which flip-

ping, caufed her to fall into the water. The rapidity of the current

was fuch as -to hurry her out of her depth and fhe was drowned. This

matter affected me considerably. Qn. inquiry I found fhe was without

a family.
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June 3d.—Leave MaldrJ at 9 A. M. At 6165 paces, reach our en-

campment. The quantity of common and lemon thyme near water-

courfes was very great, but none of it had been cropped bf fheep j I

alfb faw bafil, favory, mint, and other potherbs, with ledums of fe-

veral kinds; and I likewife met with fome goofeberry bu flies.

June^th —After breakfaftirig in a -cave, at the Foot of \rhich run a clear

rill down a deep and broad rivulet half choked with a body of frozen

fnow, we left our ground at 7^ A.M. After proceeding 5145 paces,

arrive at the village of Niti. In the latter part of this day's march I

found my rate of breathing quickened -beyond its natural ftandard in

proportion to the difficulty of kfcent, and was obliged frequently to

Hop in order that the a£tioh of the heart might become; lefs violent.

My companion has been aware of occasional oppreulon in breathing

for the laft three days; but I did not experience any till this day. 'The

very wretched appearance of the 14 or 16 houfes,: which compofe the

town, give no favorable expectation of the fupplies we fhould here

meet with,

June 5th.

—

The fituation of* Niti is in itfelf pretty enough, being at

the foot of a fmall fweep of hills whicn defend it
:
from the Hi andsfflm

A gorge, between the Wefterri hills and thofe to the South, give en-

trance to the Niti river; and the valley is fhut up, about a mile, to the

E. by an afcent covered with birch trees^and leading to many gorget

and ridges of a high mountain topped with fnow. Down the iide of the

mountain, immediately in face of the town and extending from top to

bottom, winds the track of a recent avalanche looking like a new made

turn pike road. In front of the town, and.be tw; sen."it. and the river, are

a few flats, which defcend by Heps, and have lately been ploughed.

The town, following the line of the bale of the- rocks, was originally

D 5
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built In a crefcent, but many of the houfes have been deferted and

^unroofed 9 and now ferve
1

only, as night (table for cattle.

We fent a meffage to the Sehdna- * importing that we mould be glad

to fee him. The meeting took place at our tent; and the Sehana, whofe

name was Arjun, began by. Hating that this was a road which pilgrims to

, Mdnfarowar feldom came • that wc were armed -, that we had many peo-

ple; that report faid we- were either -GoMalis or Firingis come with

defigns inimical to the Undes; and that meafures had been taken ac-

cordingly.. We endeavoured to remove the fe unfavorable impreffioos

;

and after much converfation the old manTeerned fatisfied. We wrote

M letter m.Hinduftdni to the De'ba-r, informing him that for pious and

^humane p-urpofes we wiihed to vifit the lake of Mdnfarowar ; that for

^defraying 'our expenfes we had brought certain articles from our

country; Ion fak; that /we had fqr our own defence certain arms which

we werCi. willing to leave in his keeping during our (lay in the Undes.

On urging to the Sehdna the neceffity of our fpeedy departure,.he ob-

ferved that the fnow was not yet fufficiently melted ; that the com-

.iHUfmcationr: was never attemptedsbefore the SancrJnt or entering of the

/fun:into the;neM%n;^ happen in fifteen days; When

"^ey'wdiOd accompany uSjiJh^ cafe; the anfwerof the Deba mould be

'favo«rabls to .out intentions.. The, argument of the road not being

; open; was. falfined by the appearance of the Unias ; but it was thought

Lbeft"-to- wait an.anfwer, from, the Deba.*,,

From the /jift' to the 9th, the. thermometer at fun^rife has been

generally' at 46*, but in the .middle of the day about 72 .
' The nights

have commonly been dearaneffere ne, but there have been a few (light

ihowe'rs1'of ram iri two x>& them.3 About $ine it becomes pleafantly

* Th? h?ad nun of a village, is called §hdna, Sebdnc4 <<r Sejaiia* .
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warm; at noon it is fukry; about three (he heat generally and- fud-

dehly fubfides, and the tops of the higheft mountains are enveloped in

clouds, which depofit their contents on them in the form of {'now and

in very gentle mowers of rain in the valley of NHL The changes in

the temperature of the atmofphere are very fudden and feve re.* In

the morning the fum'mits of the higheft mountains are wholly con-

* On a fubfeqiient day Mr. Moorcroft obferves * JuHe iztb.—The temperature of the air
varies much in the courfe of tha day and night. At fun-rife, the thermometer is from 4oo u>50°;
in the middle of the day, from 70 to 80°. At eight in the morning the fun overtops the hills which
furround.thc little valley of Nht, and blazes with a fisreenefs pf which we were the more- fcnfible

from the cold of the morning. ! About three the heat falls off moft rapidly. I have neve*r befdre

experienced fo fudden a tranfition from heat to cold, and contrariwife. At night I ana only comfortably

warm with almoft all the bed clothes I can mufter. At fun-rife a thick coarfe woollen Hindujiani Chatkal'or

wrapping gown, over fhirr, cotton waiflcoat and double cotton coat, is only juft fufficient to keep out the

r cold. At nine the outer e'oatoiuft be thrown offj at ten it' is deniable to get quit of the other; and

at noon the reft of the garments are, to fay the leaft, incommodious from the heat. The reverfe of

th
:
s progrefs becomes neceffary" from half 'paft three till night. The frequent changes of the tem-

perature produce colds and -fevers both amongft the inhabitants and ftrangers: but, though rather

active in their fymptoms, they are n."i<her dangerous nor of long continuance. Ordinardy from the

morning till about three o'clock, "these is an upper and under current in the atmofphere. The'clnids

are generally white during this time; move brilkly towards the north, aid chinge their forms with ,much

vivacity. Their fpfed is commonly checked .is they approach the moft 1 f y mountains, to which they de«

c in", and if they do not come fa-much within thieir influence as to burft upon them, th-y regain by degrees

their former comfe. - But about three, the, clouds became more murky, are ft.itionary, envelope the fummits of

the m (tinfains, -and roll down their fides, difchargin.g their contents in the form of fn -w uron the higheft,,iud

in light fhowesof rain upon the lower Ones1
. The lower current is formed by the imerrup ion given to the

un ler ftrata of the higher current by the irregular form of the land bene*th, and is almoft -continually varying

in direction. During (till nights the dew falis very heavily ; but, when ihere is a little motion in the atmof-

phere, the humidity is fufpCnded above the valley and attracted by the hiib. The liars are very brilliant, and

the north ftar is beautifully tefplendent. A bed of clear light coloured air in the darkeft night overhangs the

fummits of the peaks wh ; ch are covered wiih fnow. Once only lightning has been obferved : but, there

his been no ihunder during our (lay. ' Does the great height of the mountains ca-rry off the eleftr.city of the

atmofphere before it can be accumulated in quantity fufficient tod ifplace a body of air with the violence ne.

cefTary to produce an explofion ? I regret that we have no mean* of meafuring our actual height above the

Lvel of the fea. All of us feci much inconvenience through it being neceffa y to bre ;the ve y frequently,

even when going as (lowly as poffible upon an eafy afceut. We a itkipa-te great fatigue from this caufe on

fading theftupendous heights over which the road lies. The natives recommend a fmall quantity of coarfe

,iugar to be eaten whilft we are mounting, and fpeak highly of the power of the kind 0/ fpar found near the

'

fnow reduced to powder and mixed with water, in dimioifhing the dittrelTmgly <jnckeneJ acliph of breath,

in o . Ihie fpar they believe to be fnow gra iu dly m:lted and again condenfei and crjftalbed by conti-

1 cold, and call it llimgal from Him, fnow j and gal, it >m galfifta, to nielv
nua
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cealed by the fnow: about noon the ridges between the ravines are

cleared, but it remains in the clefts and gorges : and from three to

the following morning the mountain has a new covering. This fuccef-

iive depofition and melting go on during the warm months. But, in

the cold weather, when the mountaineers are. obliged to quit their habi-

tations, and leave them to be taken poffeffion of by fuch wild animals

as prefer them to taking an afylum in caverns and glens; the whole fur-

face of the valleys, as well as mountains, is richly covered with fnow,

which in fome parts melts under the influence of heat and of rain but

in others remains continually. This ma fs of melted fnow on the vaft

ranges of mountains forms the great rivers which proceed from them.

When we arrived, the Nitt river, about ten yards broad and from two

to four feet, deep,, fent down a rapid ft-rearnof greenifh but clear water.

The two following .days were very hot: the ftream was on the 3d, at

leaft a foot deeper, and confiderably broader ;.,and the water is, clay

coloured and turbid. I have frequently obferve'd, that the water mark

early in the morning upon the Hones in the iwer was a foot and even

eighteen inches above the level of the ftream at that time of the day, and

that the river always rofe confiderably towards jthe evening. This is

eafily explained by the cold of the night produced by the fnow on the

mountains fufpending the melting procefs, and of courfe interrupting

the fupply until the heat of the following day quickens it again. Such

ta furface of mountainous country, in, fuch a (late, along with the vail

declivity of the beds of the rivers, will afford a more fatisfaclory ex-

planation of the real fources of the Ganges than the deriving it from

a lake which mull have fome continual fource of fupply itfelf.

The birch trees upon the (ides of the mountains, as well as the fjnall

rofe bufhes, are jud breaking into leaf; the furze is juffc coming into
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LloiTom. The natives have fome barley, of which a few blades appear,

and they are engaged in getting into the ground the awi-jou, phdphar,

and chui. This is, it is prefumed, their fpring; and our rains mud be

their fummer, as their harveft is cut before the middle of September,

when the people go in fearch of a milder climate.

This morning (the 9th) I faw a beautiful crop of rock cry Hal

fhooting out of an expofed layer of quartz which had formerly

been a vein in a niafs of very hard (tone. Thefe mountains, which

-are primordial, would, if eximined by an able and careful lithologift,

throw great light upon the natural hiftory of the mineral king-

dom; for here, at almofl every flop, he might come in fight of

the furfaces of rock which have never been altered by the hand of man,

but have alone been fubjeft to the laws of compofition and of detrac-

tion, induced by the operation of natural caufes.

Wi-th the exception of grain of various kinds which is to be ob-

tained at an exorbitant rate, little eatable is to be procured at NHL The

only animal food, which we have had, has been two or three lean

goats. There was no want of kids or lambs: but the owners would

only fell fuch as were ill or extremely old This country at the pre-

fent feafon gives no fruit. The inhabitants have no gardens, and the

only efculent vegetables, which we could find, were the Bithua ^Che-

nopodium album,) a fmall quantity of felf-fown phdphar about three

inches high, and fome rhubarb, the leaves of which were only juffc

fpringing from the ground; yet, even in this early ftate of vegetating,

the flowers were thrown out on the fides of fhort finger-like procefles

and yielded a fweet fmell. The vital principle feems to be moft ra-

pidly called into action amongfl the vegetables of this climate to com-

penfate for the long period during which they remain in a torpid ltatc-

£5
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Our diet was certainly of a very frugal kind, and would not have been

confidered luxurious even in the cell of an anchorite: but our beverage

was water of fo excellent a quality as to make up for the fcantinefs

and uniformity of it. We had been promifed by the Pandit, that wq

fhould have an opportunity of feeing and probably of killing fome

Barals. The fir ft part was verified; for they made their appearance

among (t the furze bufhes, almolt immediately above our heads, and

at the foot of the bare rocks; but never came within gun (hot. Al-

though we were told that the richer MarMs- fometime ate animal food,

I believe that this occurs very feldom. They are much fubjeel to fe-

vers from derangement of the interlines brought on from vegetable.

diet little feafoncd; and feveral have the Gegha or Goitre.

1.3th.—This day two Uniyas arrived at Nfti with a letter to the

Sihana, which neither they nor he could decypher. However a meeting1

was held upon the fubilance of the meffage, which they brought,

by the head perfons of the principal villages in this neighbourhood.

The letter was. fuppofed to be a formal rejection of our deiire to

enter the country,. This conclusion was drawn from the refufal

of the D^d to accept our prefenf, and. from the verbal notification

to us of the deceafe of the Lama and of large bodies of troops having

been detached to .all the paffes leading from the mountains into the

Uridis, to prevent the entrance of any white people, or perfons wear-

ing white clothes, into the country, until after the election ofanother

Lama. This meffage was of courfe very difagreeable to us: ; however

we were refolved, not to return 'Without having made every effort in

our power to fucceed in our original project* The people of,A%/,

confelfedj that they were alarmed at the reports which had been cir-

culated refpccling us, previoufly to our arrival: but, that on feeing,

more of us,, they had fent a Funid or Vakd to the Li'eba of Ddhd, fiat-
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ing that they believed we were men of character really intending to

go to Mdnfarduar, having merchandize to difpofe of, and not harbour-

ing any evil defign againd the general welfare of the country. We
knew, that the Vakil had beendifpatched.two days fubfequently to the

departure of the firir. two Uniyas. But we placed little dependence upon

the impreilion he would make.. The commencement of his million

certainly took off much from the accudomsd dignity of his pod; foiy

in attempting to ride upon a bullock, he with difficulty mounted in

confequence of being very drunk, and fell off four times before he

was able to reach the top of. the mountain.

16th.

—

Another great meeting took place. The Uniyas in lifted,

upon our not being permitted to pafs; and the Seyands o£ Nili and

Gomafale, Arjun and Gujar Mall, were decidedly againd us, efpeci-

ally the latter,,. Hardeb was fent back with money to the brother of

Nathu, a relation of. Ramjlisheh. Seyana of Maidri, who had (hewn an

inclination to aHi ft us, to bring bullocks immediately, that we might at-

tempt proceeding by the road of Kieulang\and we laid in ten days

provision for all our men, in @rder that we might not lofe any time at

Malar i in collecting it. Ramkishen- acquainted us with the opinion of

the council, laid he would haften all our operations at Matari ; and

Hardeb .. was ordered to bring a Jowari (who had made an offer to us

of conducting us in three days from Malari into the Unde's) with pro-

mifcs of, iafe conduct. to Nlti and back, and of reward for his fervices.

Hopes wyere entertained, that in fome way we mould flill fucceed by

perfuafive means with the people of NH'i. However, we thought it

right to take all fuch meafures, as might appear likely to gain our point-

without lofs of time.

Another meeting was appointed two days afterwards at Gomfa
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In the courfe of this morning two perfons had come from Negi
Bhawani Sinh s with a letter requeuing the loan of one hundred
and one rupees to be repaid either in carnage of articles, in provifion

or in fpecie, with intereft at 2 percent per menfem, and a bond for the

amount, along with a flatement of the prices at which we mould

receive provifions. He faid, that he underflood we were delayed,

and ad vi fed our getting on quickly.

In the evening Amer Singh, the fon of the Seyana Arjun^ de-

clared to the Pandit, that, if we would place confidence in him, he

would take our baggage to the frontier, would make an arrangement

with the Deba by becoming furety for us, and would go with us to

Manfarowar, after which he would fettle in Jowar, as he was appre-

henfive, that the Negi would have recourfe to fome harfh meafures

with him, in conlequence of his quarrelling with Jow aha r Singh,

and caufing his fervanfc to be beaten. He faid if the council at Gomfale

were friendly, it would be well ; if not, he had five bullocks, and would

fee what was to be done in refpeel; to the further number required.

His father was convinced, that we were perfons to be depended up-

on, and was privy to the tranfaftion. As it feemed on many accounts

preferable to take the Dabd road, the old Pandit on our part went

to the father and fon in the night, to take their oaths for the perform-

ance of their covenant. The next day Hardeb returned with an

account of Nathus's brother having repented of his declaration, of Ram-

kishen's flacknefs, and of his not being able to purchafe any bullocks

although at double their value. It has been agitated whether the

Seyanas, altogether, mall become furetics for us : but as yet this motion

has been negatived. Once it was propofed, that we fhould leave our

property at NUt, and go on with clothes and provision alone. This

was of courfe rejecled by us as ridiculous. It was then fubmitted,



MA'NASAROVARA INT U'N-DE'S. 405

whether we would allow them to take it and fell it whilft we fhould

ilay for the proceeds.—This was rejected likewife, and we declared

our determination to march alone if they would not affiit us with

cattle*

The Funea arrived on the 19th, and by him it appeared clearly

that it depended folely upon the people of this country to give us

an introdu6Hon ; for the Deba faid he hoped the Niti Marchas would

not give us carriage, obferving "if they have not conveyance for

their baggage and provifion, they cannot come ; .but if provided with

carriage, as there are no troops hereabouts, there is no method of pre-

venting their entry into the country .'* The Funea alfo hinted, that a

moderate prefent to the Deba would overcome all difficulties.

22d.»—Amer Singh fays that we fhall certainly break ground to-

morrow; but as yet we fee no preparation, fave amongfl; ourfelves.

23d.

—

Still difficulties are flarted againft Our proceeding, until there

fhall be a general confent ofthe heads of villages, to enter into a fecurity

for our good conducl with the Deba of Ddbd. We have had no fmall

degree of difficulty in caufing Arjun to fix terms for the hire of his

cattle. At length we have fixed, that each bullock (hall carry the ac-

cuflomed loads of two men and not exceed five rupees, Undemand-

ing that all the people concerned in our affairs were drinking at Ar-

jun's houfe, we made a bottle of brandy into a kind of punch, well

fweetened, and fent it in hopes that its influence might be beneficial to

our caufe; in the opinion of the party it had only the fault of being

too limited in quality.

24tl?.~We were diflurbed during laH night by the fhoutings of men

E--5
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and almofl continual barking of dogs. Two large bears had broken into

a fheep and goat-pen, and carried off one of the goats.

We lofe at a very early hour to prepare our baggage for loading, as

nine bullocks had been brought to Niti the night before, but after be-

ing ready for two hours .without Amer Singh or any of his people

coming, we fent word that we wifhed to proceed. This brought old

Arjun, who defired us to delay our journey three days longer when

every thing mould be ready. His reafoning was very unfatisfa&ory,

and we urged him to fulfil his contract, .In confequence of our re-

monftrances, he promifed that we mould begin our march to-day even

if Gujar would not cOnfent, although he was particularly anxious to

obtain his>concurrence to the meafure. After waiting another hour,

Ghjar made his appearance and made many objections to our journey.

He, Gujar, received a prefent often rupees, but I had reafon to believe

that he expedted more* Arjun had five, and we had friends amongft

the women, in confequence of medicines given to them, as alfo of

filver rings and other trifles, which I had diftnbuteo\ After a delay of

two hours more we took our leave of Niti ; my companion and myfelf

then mounted on a chounr bullock.* We were told that the firfl

march was to reach Gutang, a place five cos diftant, where we were to

halt two days. This compromife we were really happy to make, for

it was evident that it was the intention of the people to detain us at Niti

as long as poffible, for objects of their own,,

Left Niti at n\ 20'. After travelling a mile, the people would

,not go any further, faying they were not prepared to proceed to Giilang,

and that they would be with us the following day. They wifhed to fo-

lemnize the anniverfary of the death of one of the villagers which hap-

* The Yak of Tartary. Bos grimnieni.
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-penedby accident twelve months a^e, and their march to ButViant

p&wtoj at the fame time; and, notwithstanding their promife, it was

underftood, that they would take up two days in this feftival;

Otm encampment was on the flope of a hill iituate between the foot

of high mouldering mountains and the river Dauli not farther than a

mile in direct di (lance from NUL~—However, we had made a flart, and

*were m a better pofture for defence in cafe of any attack being made

upon us than at Nitt 9 for in front c f us there was a deep rivulet, on

our right looking towards N/ti whence only we had any thing to appre-

hend, was' the river Dauli, and, on the left flank, mountains which

could not be turned without immenie difficulty.

25th, Rain fell during the night, and, as the cattle had been turn-

ed loofe to graze the preceding day, I refolvedtogo towards the rocks.

We had heard the call of birds which we took to be pheafants, I was

three hours in reaching the bafe of the line of rocks which feemed not

quite three miles from our encampment ; and though I climbed as

flowly as poffible, I was obliged to flop every five or fix paces to take

breath ; and the perfons who accompanied me were affe&ed in the

fame manner. In refpecl: to game my fearch was unfuccefsful, but!

met with many plants, amongft others were two kinds of rhubarb. ^-One

I took for the Rheum palmatum, the Other was much fmaller. I cut up

the roots ofmany large plants. The leaves in feveral inftances fprung

from a little found bark, which furrounded a large portion that was

rotten. Thofe, which were hard, were detached from the found part

of the bark near the furface of the ground ; but thefe (hrunk much in

drying, and had but little of the rhubarb tafle, colour, or fmell, whilft

the found fragments of the root of the preceding year were marbled ,

like the cut furface of a nutmeg: fome were yellow, and had the
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peculiar qualities of the rhubarb, with a very large proportion of a

bright colouring matter which flamed the finger of a gold tint: but I

prefume, that the beft time for taking up the roots is in September. If

the quality of this root mould be found to equal that of the Levant^ :

the quantity procurable here at an eafy rate would be very great.

We have learnt, that the caroufals of laft night were kept up fo long

as to have prevented the partakers from undertaking any kind .of.

bufinefs.

26th. Early this morning I went up the mountains. The afcenfc

was very laborious from the great difficulty of breathing which we all

experienced ;
yefterday, out of five people, two only were able to go as-

far as I did : to-day only one out of four could keep company with me

;

and he requefled me to return, as the cold made him fuffer much.

The wind blew frefh up the mountain in the line, of direction which I

was taking : but I found, that I could not take above five or fix fleps

Uraight forwards without flopping to take breath ; I therefore afcended *

by zigzags of eight or ten paces, which afforded the opportunity of ,

having a fide jvind in, £ach oblique line. After a toilfome afcent

of five hours, I reached a frnall flat of tablet land, which, if alone,

would have been considered as of great height; but was of mi-

nor importance in the prefence of rocks of\ fuch flupendous lof-

iinefs 5
as thofe which hid their fummits in the clouds. This was cover-

ed with a dark green carpet formed by a ihort narrow leaved grafs of

a fpringy nature, and enamelled with fmall blue polyanthufes in tufts,

with anemones and ranunculufes, but not with any of remarkable bril-

lancy of colour: after collecting all the varieties within my reach, 1 pro-

longed my march, following the track of a ckounr bullock up the hill. I

was obliged to continue my oblique march j but, on turning my back to
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the wind, felt a fuddea fuloefs in' my head accompanied by giddinefs
;

and fearing apoplexy, I threw myfelf onthe grdund with precipitation.

Alter a fhort time the gaping for breaih became lefs frequent^ the ac-

tion of the heavl was lefs violent, and I quitted the turf ;. but although

I walked as leifurely as poflible,. I. was twice again attached, with the

fame fymptoms, and thought it mo ft prudent to > defift ascending any

higher,; Th$imperils necellHy for flopping to,breathe at every four or

five fteps.was-onlyfelt whilil ascending ; wben the impetuous a&ion of

the heart was reduced.by remaining, qui-et in one- place; .no difficulty in

breathing
:

was. perceived, nor. was it felt-in defending, even in a

run where this was practicable ;. but feveral times at our encampment,

when aboqt to, full a flee p.,.I have been, interrupted, by the famefenfa-

tion. Although not particularly aware of any remarkable degree of heat

or of cold, yet I found my hands^neck and face very red, and the ikin

fore, and blood had burft from my lips : a circurnftarice which I do

^ot recollecl; to, have happened to me before*

2yth.-^Hearing nothing from the A^/ people, a mefTenger was dif-

patched to learn the caufe of their not coming,,. He,went off about ten

in the morning, and faid that he found all the inhabitants fad a fleep...
from the effetts of intoxication. Men, . women and children were

lying in one promifcuous heap upon the floor—with difficulty he a^voke

two people, who Hated that Arjun would be with us in the evening,

and that we fhould affuredly march the following morning. They

had killed feveral goats, and burnt the entrails, and fome otherparts on

an altar, but had feaMed on the remainder. When a perfon dies, it fc

cuftomary to invite all the relations and friends of the deceafed to a

fupper and dance.' Themight is fpcht in feafting and drinking at the

expenceoFthe property of the deceakdj and not unfrequently, the re-

velry is attended with bloodflied, as -was the cafe, laft night, three per-

fdns having 1been wounded with fwbfrta

G 5
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In the evening Arjun came, and promifed that we fhould ftart in

the morning ; but defired to have a bond of indemnity againft any

mifchief that might be done by any of our party in Unde's. This was

complied with, we promihng to pay five times the amount of any da-

mage done.

ci'iba .

-':
.

.

'.
, ...

June 28th.—Thermometer 51^ , depart at 7 A. M. At 3605 paces

crofs melting fnow. At 5917 came to our halting ground on the bank of

the river. This is called Gtitang nacli. Here we found the goats and

Cheep belonging to the Marchas of GhomfaU, Pharkia and ^/, who

are going to Bootan with grain. Two P. M. thermometer in tent 74T.

In the evening Amer Singh and Gujar's fon arrived. Rain .conti-

nued great part of the night,

29th.—Thermometer 50°, morning cloudy and rainy. Leave ouf

ground at fix A. M. At 1560 paces the Dauli is joined by the Hiwangal^

which rifes from the Nar Nardyan mountain of Bhadra Ndt'h, and is a

confiderable dream. The joint dream Is about twenty-five yards broad.

Proceed over blocks of ftone along the left bank of the Dauli, which hur-

ries down its bed a great body of fnow water. At 2370 paces a bed of

fnow forms an arch, under which the river runs, this bed was about

forty yards long and ten thick. At 2680 paces arrive at another,

over the edge of which we proceed. At 3109 paces reach another,

which like the former panes over the river. At 3580 paces crofs

on a Sankho to the right bank ; river about fixteen feet broad but

rapid; afcend a difficult hill. At 4630 paces reach its fummit,

This is the road for the early part of the-feafon; at a later period the

bell road is along the right bank of the river. The flream is about

-700 feet below the top of the afcent juft mentioned. At 7,350 paces

crofs a broad water courfe called Pdtarpdn;ti proceeding from the
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mountains, and carrying a considerable body of water, due E. into the

Vault about a mile diflant. On the other fide of the river another

water-courfe coming from the E. by S* empties itfelf into the great

dream.

We had been obliged to comply with the extravagant terms of the

Niti people at the rate of fourteen Timdjhds * for every load, and a bul-

lock was^rated at two loads, that is twenty- five!TimJjhasrvic wifhed, that

there mould be a dated weight : but this they would not comply with,

and a cow was entered as being equal to a bullock. This proved un-

ufed to carry burthens, as fhe three times threw off her load ; at length

difengaging herfelf from what fhe carried; fhe ran away, and I was ob-

liged to difmount and put her load on my bullock. The Niti people

had propofed to carry flour for us to Dabd at a moderate price on

goats, but we could not bring them to fpecific terms before we darted,

and were obliged to keep this matter open, notwithdanding this ren-

ders us ftill more liable to be impaled upon. ! To*day they infilled

that three goats were equal to the hire of one man; and although this

rate is higher than the abfolute value of the goats, we were obliged to

Xubmit to the impofition. At Niti our BareU rupees were current in

payment for five Timdjhds ; at this place the carriers will only confi-

der them equal to four; this circumftance explains one reafon of the

delay in fettling the rate of hire.

jfune 30th.

—

Thermometer. 46* at fun-rife. It has rained great

part of the night, and the fummits of the neighbouring mountains are

fprinkled with fnow. Yefterday the firfl part of our march was through

a narrow gulley giving courfe to the Dauli, the bed of which was

' * The filvcr coin! oi S&nagar zn<l Lo/aib; which -mould weigh, »* the rum* import*, ihrcc mojbat)

the fourth part of a mpee, but the prefent currency has been much debafed.
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formed byjthe union of the bafe of mountains of great height. .-Thofe,.

which were principally compofed of fand-iione, had their feet conceal-

ed by a large; dope Q^;ta Hone, and their fura-

mits were ragged and rapidly breaking down. Of this defcnptipn for

the mod part were thole on the left bank ox the river, and their craggy

Irregular lops were far removed from the channel... Thofe of the right

lMak,werg pdnctpally o;f granite of a green colons where wafhed with

fche
;
water, and blue* blaclcifh, and brown above. The face of thefe,

'though] :,-b-y -far more perpendicular than the other, and, in mod

..in flanges, al.mo.il entirely fo4 fjiewed manifed dgns of the dellroying

. :'po;w'e?-of ithe; weather* Some of the blocks of done, which lay in
;

the channel of the river* were of a kind of pudding done, the infulat-

ed pebbles being of a reddi ill or bluifh colour, and the cementing

-make rial of green granite; were thefe maffes in fituations where they.

jgould b@
;
worked, they would furnifh mod beautiful dabs, as their uni-

. ob iSjjmqd intimate, and the friction of the water alone has given to

many of themj the fmoothed fur face imaginable. At the union of the

Miuliwith thqr Hizaangal
9t
WG, took. leave of trees; the |dft we faw being

birch and fmali fi^s on the right.bank of the Dayli jud after the other

drea-m had fallen into it. The clwa^leaof the mountains before and

on each fide of ..the dope, on vvfiich we were encamped lad ni^ht,j"s of

a, different nature ; though bold in their forms, their outline is round,

er, lefs abrupt, and the line of their fummits more continued, and,

agreeable^

- •
i i-.am is v

-- 93i . %e F* —.n, «•
i

I awoke at a very early hour and; was immediately Jeized with .digi,.

culty. of breathing and great QnnjeliO,ri>Jput:'th^hw^'w%h was

removed for a few feconds by 'fjg'hing;^ deeply.. Wheaon the point of

falling aflecp, the fenfe of fuflbcation came on, and the fighing became
very ftpgmftj and diflrsffingj. however*. as the air became a little warm-
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er, this affe&iori fomewhat fubfided. Several of the people are dif-

fering from headaches, colds, and affections of the inteftincs, apparently-

attributable to the great and fudden changes in the ftate of the air, as in

tire
: mrdxlle of the day ; the thermometer often flood 30'

1

higher than

in the morning.

March at fix—At 3021 paces, defert the Dauli, within two cos from

its fource at the foot of a mountain called the Gangd-noli. At 5360

paces, commence afcending the Gtiiii or pafs which feparates

Hindujlan from Undes. A (cent very iteep and difficult. We rode

upon our bullocks the whole of the afcent, which;was a mile and three

quarters. At 7470 paces reach the ftimmit, where we find a heap of'

ftones, on which is-a pole with pieces of rag attached to it and as it is

cuftomary for every caravan or even for a fingle traveller to add his
"

mite, we ordered a bit of., cloth to be fufpended in our name. This

cuftom.is fuppofedito .entail the accoraplifhment of the objects of the

journey to every one who obferves it. We pafs over an extenfive

plain thickly covered with large (tones, upon which the bullocks tread

with extraordinary firmnefs. This plain is bounded on evey fide with

mountains; thofe behind are covered with fnow without any mark

of vegetation; thofe before are equally bare, but without fnow. D;f=

lance this day about five miles and a half*

The firfl; afcent was very deep, but not fo difficult as the fecond,

which is called this Kiti Ghdti or pafs,: Here our conductor Amer
Singh had fome fears, that our progrefs might be impeded by fome

guards from Ddbd, and whilfi ascending, called to the Pendit, who had

got the flart of him, to examine whether there were any watchmen on

the fuminit.—He appeared not-a little gratified on learning that there

were not any. The. height of this pafs is fo great and long, that a very

5 H
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fmall body of re folate men on the top might defend it almoft again ft

a large army, merely by rolling down fiones*

We found the fun hot about eleven, when we began to climb ; but

it was ftated that about three it became fo cold that it would be fcarce-

]y poffible to fupport it; however I conceive this to be an exaggeration.

In fome parts of the ftoney plain, the fnow lay in maffes, over which the

bullocks trod without heftVtion ; and in others, it was melting. Part

©f this gently ran over the furfaceinto ravines, and part foaked inta

the ground, and probably broke out in fprings at diilant places. Be-

tween the Niii Ghati and the northern face of a hill adjoining a ftream

called the J&ndu, there wis not the fmallelt trace of vegetation.-r-The

diftancc was about one half cos ,• but juff on the brow of the hill de-

clining to the river, were fome bufhes of furze and green mounds form-

ed by a kind of mofs_, which is remarkably clofe and firm.—The flo«

ney plain was of great breadth and was interfered by deep and broad

ravine-, which took off the melting fnows.—Thefe ravines all ran to-

wards the North and Eaft, and are the fources of various dreams which

joining in their courfe, give ufe to the Setlij. The lad range of hills

had been reprefented as not fo high as many inGarwaL However

from the view which I have had of them, it appears to me that they

are higher; and the general difficulty of breathing experienced by us

in paffmg them comes in confirmation of this opinion.

We encamped on fome flat ground • on • the bank of the Jandu. a

river which receives the Sheku, and another branch from the northern

face of the great Himalaya range. It was extremely hot when we ar-

rived; and as there was no natural fhelter, I hid myfelf on the ground

under a thick blanket. Though oppreffed with deflre for fleep, I

found it impoffiblc to indulge the 'inclination, In confequence of op-
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pre ffion in breathing, the moment I was dropping aflecp • and deep

fighing only proved a temporary relief At three o'clock the wind

became very violent, but abated m the morning a little before fun- rife.

Two Uniyas, going to Niti with fait, here met Amer Singh, and darted,

as he faid, many objections to our proceeding. He thought it prudent,

that they fhould return with us, left they might fpread fome report

that might be prejudicial to us.

July ill.

—

Thermometer, at fun- rife %\\ march at 5, 35 A. M.

At 3205 paces reach the fummit where there is a heap of ftones. Here

we found the two Unjyas, one of whom was bulled in lighting a fire,

into which the other threw fome incenfe, which he had previoufly

bruifed on a stone. He then leifurely walked round the pile of (tones,

in the midft of which was a flatue having a piece of cloth tied to it,

grid whilft walking, uttered a long prayer. To the Eaft was the facred

mountain near the Like of Mdnfarovar, tipped with fnow, and called

Cailus or Mahadco kci Ling* Turning his face towards this mountain,

and after raifing his hands with the palms joined above his head, then

touching his forehead, he fuddenly placed them on the ground, and

going on his knees prefled his forehead to the ground. This raifing

the hands, and proftration of the body and head, was repeated [even

times; the other Uniya, lefs devout perhaps, contented himfelf with

three falutations and a fhort prayer.

Came to a large plain divided into feveral portions by broad ravines,

and having feveral broad but not high hills on it. The only marks of

vegetation upon it arc lo v bufhes of the furze, which may be called

Tatarian, and fmall mounds of the compact mofs before mentioned,

with here and there a (mall tuft of a thin filky grafs jufl fpringing up.

• '1 here arc two irountaini of thii latter name ; one near Gangatri; the other at Ca:Idst
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patches of fnow {till upon the ground, and fplafhes of water in, which

the feet funk eonfiderably ; although I give our Kiti friends credit Cos

detaining us as long as poffible, I neverthelefs think we fhould have-

found fome difficulty in paffing- thefe plains ten days ago, from their

then fwampy (late. At 5400 paces, leave fome fnow in a hollow dole to

the left At 5840 paces, come to another heap of (tones, and defcend

rapidly along a ridge between a water-courfe, now dr.y,
v
to the right, and

one to the left, having a itream running down its bed. At 6coo paces

defcend. At 6g6$ paces, encamp on the lefc bank of the-Chafiu river,

the fource of which bears S. 70 W. and fprings from the northern

bafe of the great Himalaya ridge. The bed of the Ckagla river is

about the fixth of a mile broad, pebbly and fleet, with feveral fmall but,

rapid currents running down it. The rivers tothe South of the great

Himalaya, ridge are narrow, from the fides of the hills being very deep

and tlieirbafes forming a narrow angle with little valley. Thofe which

rife on the northern bafe of the fame ridge have broad flit channels,

the water draining into them more flowly from the table-land, and the>

rnore gradual and gentle jflopes of tjie hills.,

A hunter, whom we have long employed unfuccefsfully, this even-

ing brought in a female B,araL It was about the height of a hog deer,*

(Gervus porcinus) with its legs and feet much like the fheep, and fome

fimilarity in the head, but the ears were thinner and narrower. It had.

eight teeth and two horns which curved lightly backwards. Its hair

was very hard, and on theneek clofe tothe {kin grew fomefine wool Its

general colour wasalh or grey, but it had its fhins and tail darker than

the red, and under the belly it.was nearly white. It had four ftomachs

and a gall bladder ; a veficular taenia was in the mefentery, but I broke

it in endeavouring to extracl it. Were it not fanciful to fuppofe a

• Seems to be Qvs Atr.non. C.
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ehain in the works of nature, I fliould fay that this animal was the

link between the deer and the Iheep.

In eroding the plains I have feen no infects fave a few fmali yellow

butterflies; no reptiles but a little active lizard of a dun tint; no game,,

and nobirds fave the red Tuti, larks and linnets", but at our encampment

there were ravens of a large fize with a loud caw, an immenfely large

eagle on the wing, and a blue pigeon with lighter plumage than that com-

mon in Hindi/ftario. I conceive that no trip would be more inftrticfive

to the physiological Botanift.than one acrofs the mountains which fepa-

rate Hindujian from Tatary, as plants of the fame kind vary in their

iize, tints and ftrength, according to the difference of their fituations.

Some time I thought that I was mistaken, but having feen the habitudes

of many flowers differ extraordinarily in different places, and as

the difference between thofe on the fummits of gigantic mountains,

and at the bottom of profound glens was prefented very frequently to

my eye with intermediate fhades in intermediate places, as to elevation

within a fhort fpace, I was enabled to recognife their identity of family

after a little time without difficulty. At fun-fet high wind arofe.

Thermometer 54°,

July 2d.

—

Thermometer 5, A. M. 44; wind fubfided during the

night, The general direction of the rivers which we now meet with

is E. by N. although they rife from S. 70 W. As the cattle had

ftrayed, we were delayed until half pafl eight At 5168 paces the

mountain, along which we have come this moment, ends parallel to

the left one. At 6845 paces arrive at our encamping ground, which

is bad, as there is only one fmali fpring from which the water is taken

by a fmali ladle as fall as the hole fills, and this is very ilowly.. Here

we found a fquare tent of black blankets pitched with four poles at

51
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the corner, and belonging to fome Uniyas who bad come from DSd
to graze their goats. As the water was not in fufficient quantity for the

fupply of the Uniyas and the Nit? people, another well was dug
s

which gave what was required for cooking; but that for drinking

was brought nearly three cos, An Unlya woman, wife to one of

the goatherds, very good naturedly filled the water veffels of thofe

perfons who came to the little well, and did not take up her

pwn part till the different candidates for water received the quan-

tity which they afked for. She had rather a pleafing counte*

nance, tvas of middle ftature, and about thirty-five years old. There

was much of curiofity in her looks at feeing us, but nothing of fear

or impertinence. Her drefs was woollen, and of the fame form

with that of the men. Her boots were like wife woollen, and much

diverfified by patches of various hues. Her hair, which was of a

deep black, was placed in treffes from the forehead down to be-

low her waift, where the plaits to the number of fifty, after each being

terminated by a cowrie fhell were afiembled in a band of leather

which was tipped with a taffel of red worked thread : her head lap-

pet, if I may fo nime it, was of leather and extended from the fore-

head down the back to the waift, but in the latter part gradually end-

ed in a point. At the forehead it was bordered with filver, and from

-this rim hung feven rows of coral beads, each row confining- of fives

which were terminated by fevea filver Timd/has that played upon

the forehead. The crown of the lappet was (ludded with fmall

pearls ^distributed in feven rows, and the lower part was decorated

with green ftones fomething like turquoifes but marbled, with

coral beads, and many bands of filver and of a yellow me«

'til, probably gold
s about a finger's breadth, A (tiff band of lea«

•ther fomething. like a foldiers collar was placed loofelv round her

• neck, and ornamented with five rows of coral beads. The collar was.
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fecured with a button and clafp of filver. In her left ear was a coral

bead fet in filver, and in her right were two fmaller beads iu the Fame

materia] o On her right thumb fhe wore a fquare gold ring with etiarae-

ters engraved on the table.

On quiting the fpring in the way to our encampment we law fome

of the Bampo Marchas fitting by their loads, with a dead iheep lying

on the ground in its fleece, but having the entrails taken out; on $

difhlay fome of the inteftines cut in lengths like black puddings, and

1 was led by this to enquire what they were and how made ; and from

the intimation which I received, was a little furprifed to find the bor*

derers of Bwtan, well acquainted with the art of making black

puddings. The carcafe of the fheep was afterwards, I underflood roas-

ted whole, by being frequently turned in a fire of furze roots,,

This day we were treated with fome chops from our Barat, and we

found the flelh juicy, tender and high flavoured. There was a Boolaji

priefl fitting with fome fhepherds from the neighbourhood, cheapen-

ing fmall wooden bowls turned out of knots of horfe chefnut. They
are very durable, the knotty ftrufture preventing them from either

breaking or warping. In the evening there were fome peals of diftant

thunder, and an appearance of much rain ; however weefcaped with a

few drops, the mafs being attracted by the hills to the north. The
Uniyas had dogs with their flocks, which were fierce and much difpos-

ed to attack ftrangers,

July 3d.

—

Thermometer at 5,-58°. Marched at 5,—10, as our

conductors v/ere anxious to reach Date at an early hour. Road lead-

ing over a dry gravelly plain, much cracked, and with little vegeta-

tion, except here and there fome low bufhes of furze, fmall tufts of e
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fllky grafs Ipringing out of this cleft, and a woolley plant like that com-

monly called £< everlalting," perhaps a kind of dittany. A fnowy

peak in front The road lies over a plain of great length but not of above

feven cos in breadth, and confiding of many levels or fteps broken by

deep ravines, the edges of fame of which are as level as if executed by

art. On the fouth, the plain is bounded by the lad Himalaya ridge jud

tipped with fnow in ftripeslike foot paths, extending along the windings

of the ridges : on the north, by the Cailas mountains, the fummits of

which are marked more didinctly with fnow, and the bafes of

which defcend to the level of the plain by eafy Hopes and diminifhing

fwells, forming a fueceffion of fleps feparated from each other in the

length of the plain by bread-works of- broken ground. Behind, the

mountains. feem to meet in ' an angle near Mahddiva ka Ling; but

the plain feems to expand before us till it is fhut in by Itupendous

mountains, whofe fides, as well as craggy fummits, are apparently

very thickly covered with fnow* To the left or rather to the S.

W. are the mountains of Bafchar. At the didan^e of about two

miles, a little to the W. of N. is a mod extraordinary face of broken

ground. This reprefents pyramids in fome places joining their

tops but feparate at their bafes, in others, feparate at their tops but

cludered at their foundations: buttrefTes of various proportions and

forms ; and no unapt referablances to ruined caflles and fortifications

in piles above each other.

The town of Ddbd is perched upon the top of a rock, which juts out

towards the river with an irregular declivity, and is furmOunted by the

higheft eminence id the whole line which defends it from the N. W.

At ,5306 paces the river clofe below, and a few cultivated fields, which

are the fir ft we have Teen in this country: encamp near a rivulet in

the town*
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It was confidered proper that Amer Singh fhould announce our

arrival to the Deba, and enquire when we might wait upon him. It

feems, that there are three perfonage* of importance here, the Lama,

the Wazer and the Deba, who is properly the head zemindar. The

Wazer was abfent on bufinefs towards Mdnfarovar, and his fon officia-

ted.for him.

—

Amer Singh reported, that the Deba and Wazefe fon were

'Very angry with him for having afforded us carriage, as without this

affiilance we could not have come on; and he had more reafon to be

difpleafed, as he had fent two melfengers to forbid our entering

ilndis.—^Amer Singh made excufes ; faying they had delayed from

time to time furnifhing bullocks under the expectation of our

being wearied and giving up the idea of proceeding; but that, fo far

from this producing the effect which he expefted, we threatened to

make him advance not only the expence of our flay at Nitt which was

-confiderable from the number of people we had with us, but alfo ta>

pay the charges of the whole of a journey which by his not forwarding

us was likely to end in difappoinfctnent. But the Deba ftil-1 remained

.difpleafed.

In the evening there was a confutation betwixt the Wazer s fon, the

Deba and the Lama, at which were prefent Amer Singh, the old

pundit, a hrcar and a joua-- man It was ftated by the Debas people

that it was neceffary to report the matter to the military chief who re-

fided at the court of Gortope, a place about two days journey diftant,

and who exerci fed a general governing power over the country.

July 4th.—Thermometer 54 —Amer 'Singh lent word, that the

council was ready to receive our viflt^ and we fet out towards the

government houfe, which was about a hundred yards diflant, ac-

companied by a few fervants. The houfe on the outfide was not of

5 K-
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a very Impofing afpec\ though built of ftone. Over the door a large

dog was tied, which eyed us with attention but did not attempt to mo-

left us. We palled through feveral pafTages and (mall anti-chambers full

of people, into a low ioom of about 18 feet fquare, in the middle of

which was a fmall carpet for us to lit on*. Immediately in front of us

on a ledge rai fed about a foot, fat two young men, one of whom was;

reprefentedas the Wazers fonand the other as the Deba, each upon their

cufhions;. on their right, and forming, the upper end of another line of- per—

fons extending from one fide of the room to the other, the Lama was feated

upon a leather cufhion, next to him a prieit, andthen an interpreter;.

'The Seydnas of Niti formed an oppofite line \-. and we were feated in the;

esntre of a fquare of people, who, if not very clean,, were at leaft

orderly and re-fpe&fuL in their behaviour* The young men were large

in,their perfons, the Wazers fon particularly fcj and about twenty- five-

^ears^of age;;theD<?i>tf was fomewhat older \ in thefeaturesofboththe Tatar

character was obfervable,.though not in any very great degree. ThtLama

wasabout fixty with a (haven. head, dark complexion, ierious and wrink-

led countenance, and, features of a common cadi The prieft be fide him-

wassftill darker, moreugly, and more greafy in his-clbthes, reclining partly-

0n-the floor, and partly on the ledge on the upper part of. the room;,

near to the Deba: was a young woman of pleafing face,, wife to the-

Deba.&ndi daughter to the- Wazcr, with a pretty child' m her arms,

and the left returning line from the Deba was begun, by a writer of"

cUrk countenance. The W-azer's fon was drefT^d'in an large loofe coat orr

nownof woollen fluff, ilnped.blue,, yellow, green,. and red- alternately

about a finger's breadth, and fai'd-to be manufactured ztGuimmk the capi-

tal .of Clunefe Tatary. His hair was. collected into one large plait which;

hung down his back, and he had no beard. The Deba had on a dark

<;reen woollen gown, and his hair was plaited in the iike manner..

His. beard was plucked out^ but he had referved a thin muila-
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cbio on the upper lip; both the Wazir's fon and the De'ba, wore

Broad rings on the right thumb. Their ofterifible ufc' was for de-

fending the' thumb in drawing the firing of the bow: but it

ferved very convenient alio for trimming their tobacco pipes^

which lay in readinefs beiide them*—Thefe were about eighteen inches

long, in the form of the Englijh pipe, but made of . iron, decora*

ted with emboffed work and a rim of gold, and a circle of the fame

metal at the union .of the bowl with, die tie rnv A' fmali japanned

table was before each, andon them were knplements far writing with

two round wooden boxes japanned^ and a- large red and white china

tea cup.—The Lama, had before him alfo a- japanned long and low

Hand upon which was a round box.—When- we entered the room, the

Diba was correcting a. letter, which.- he .had written to the commander

of Gortope, and which, he read over,
.
defiling- Amer Singh to explain

the fubftance of it to us.—He read with a diflincl -articulation, with oc-

casional paufes. The language was foft %\ and the fubftance, as far as we

could colleclit, was ss follows,'—That Amer. Sing and other Seydnas

bad brought along with- them two Mahants, and twenty-.five followers,

who were defirous of: proceeding on a- pilgrimage to Mdnfardvar;

that the firtt reprefentation-of: their :being GarkhalU~.01. Firingis, was a

miflake : and that the arms which they- had with them, were only fuf-

ficient for their protection duringJb longand hazardous a journey as

that which they had undertaken.—That the Seydnas, had ^entered

into an engagement that thefe were real Gofai?ist who brought mer-

chandize to defray their way expences, and that they would be refponfible.

both in their perions and property; that they mould, demean them-

ielves peaceably and properly whilft they mould remainin the coun*

t ry f
paying for every thing they might require, and. taking nothingbyi

force; and as they hid been put to much unneceffary expence by

their, being delayed at KitU the Dlbu trufted, that the chief would give
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orders for their being allowed to proceed without delay. The Deha

caufed alfo a written agreement to be drawn out on the part of Amer

Singh, binding himfelf to the truth of the above deposition in the name

of the feveral Seyanas, and to which he affixed his feal The letter was

forwarded to the chief of Gcrtope after the confent of the Lama had

been received.

It was ftated that the L&ma%a& never before left his college on mat-

ters ofbu fine fs ; and we were to confide r this as a great compliment

paid to us. JBetween the Lama and the IV&zers fon was am empty place

which was fuppofed ordinarily to be filled by the Wazer ; and before

this was laid down our prefent at our firfl coming into the chamber::

enquiries were made whether we would drink tea or eat parch-

ed meal, which we declined on the fcore of having juft rifen from -our

rep aft, but which we could not accept in our character -&£ Hindus,

thefe people having no call ; alargebrafs difh half filled with butter and

wheat flour was placed.before ,
us as.feme return for our present^ arf

we took our leave*

Yesterday a perfon came to -us 'from the 'Bcba to enquire after om
health. He looked about my frnall tent with much curiofity, and ob~

ferved that my friend's half boots were like thofe of a Feringl.~\ had

taken the precaution of having my Englijli flioes furnifhed with long

turn up toes and tags at the heels, and this not being done to the others
excited his fufpicion—The rednefs of my face, which from being ex-
pofed to a hot fun and cold wind was almoft wholly deprived of .fein,

particularly attraaed his attention. The explanation given was, that, be-

fore this pilgrimage I had been but little expofedto the fun which had
produced the effed which he law. The fame enquiry was made by a

very black prieft who came en the part cf the Lama, and who faid that
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iffuch was the influence of climate, he fuppofed he fhould become white,

if he were to go to the country I came from ; in about two hours after

ourvifit was paid, the Wazir's fori, the Lkba, the interpreter, the Deba's

wife and filter came to look at our finery, and admired feveral things,

but found all our articles vaftly too dear ; and i think in general they

were right; for we had affixed prices in. fome meafure to make up

for the expences to which we had been fubjected by impofition and

delay.—The Debets wife fell in love with a ring which fhe actually

afked for and of courfe obtained. Five ff children of a larger growth,"

who were extremely inquifitive, were defirous of knowing the con-

tents of a bundle of my clothes; they were made in the Hindu faihion.

The Deba was anxious to fee our guns ; but, from his mode .of -handling

them, it was clear that he knew little of the ufe of fire arms. We?

offered our guefts tea, which they refufed, but they partook of fome

fweet bifcuits, ginger-bread, and fugar candy. After a flay ofan hour, they

left us apparently fatisfied with the reception which they had experi-

enced.

, 3ub 5 tn «

—

Thermometer at fun-rife 48°; the town of Dabi, is

fituated partly upon irregular eminences forming the fide of a flat

ravine descending rapidly Jto the river Tiltil, and in the bed of the

ravine itfelf. Its fituatioh, conflruclion and appearance are altoge-

ther unlike any thing which I have ever feen before. The ra-

vine or bay is furrounded by heights confining of ftrata of in-

durated clay and thick beds of gravel. Some of thefe heights are

above three hundred feet in elevation, others are lefs. They are

broken into maffes of various fhape by the torrents of fnow

water which fall down their fides. Some are like large butt reffes

with pointed tops ; and others, though of greater height, are fur-

rnounted by flat fpaces,—Their fidts are full of excavations, to fome

5L
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of which are wooden doors % arid others; are merely: caverns; of thefe?

fome ferve as houfes, bufo the ; greater part as /granaries or rooms-

in which the inhabitants depo fit their property, when they leave

their hoUifes in the town for a warmer fituation during the mod fevers,

feafori of the year, when the ravine ds nearly choked up wrthfnow,,'

fo ;th at Bdbd is only to be confidered as a fummer refidence. The

houfes are of (lone two (lories high, white warned on the outfide below,

forroundedi with a band ofred and Frt.nch.grcy- above, and having terraced

roofs furrounded with parapet..- The tops of the walls are decorated

with lines of pieces of different Coloured rags tied to it rings. The infide

Is very filthy { the floors of littleyards, which lead to them, being co-

hered with bones of (beep and goats, fragments of bones, and locks of

wool. From the ground floor, which is railed, a wooden ladder leads

to the terrace, which in the Wazir's houfe is divided into an enclofed

verandah that fer-ves as a chamber of audience* and into an open fpacc

ufed as a promenade by all the family. The town is divided into three

parts, viz. a college, the refidence of the Lama and his Gclums, or monks?

a nunnery ; and the houfes of the Waziry Deba, and the laity in general*

Immediately in the centre ofa femi-circular fweep formed by the houfes>

are temples, or maufofea of Lamas, with fmaller ones attached to them>

Thefeare circular at their bafe, diminifh by fmaller circles and termi-

nate in a point covered by plates of copper, like umbrellas, and gilt 8

in the centre above the fe, furrounded by horns, and painted of a red

colour, {land- an irregular building with one door, and furmountedby

a fquare fmaller building, tiled with brafs gilt and decorated with

groteffue figures; it is the temple of Ndrayan or the great; fpirifc. The

parapet of this building was adorned with mafles of bkek hair, formed^,

I believe,, of the tails of the Chouri cow reverfed, plaited a«d inter-

mixed with pieces of fome fhining fubftancex ai&d havtijg on their tops.
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Tkts morning was dedicated to i vifitto the temple, aridafterwards

t: ... ; ..' iijv ill) 1 . ., 1

re Lama A prieft, by order of the Lama, opened a locked door,

cm which was"' a ring attached to the centre of an iron embofled fhield-

like plate inlaid with different metals* This led to the porch of the tem-

ple lighted by an opening in the roof to the Eait.
1 The fide walls were

painted-aifrefco on a white ground with a bold iketch of fame deitv,

with large flaring eyes and enveloped in a kind of glory. The doom

being thrown opeh,
J

we entered an apartment of about 30 feet fquare,.

lighted only from the door, and from two large {river lamps on attach-

ed pedelials of the fame metal, about 18 inches high, placed upon .a
'

low japanned (tool in the middle of the floor. At the upper end of the

temple and immediately fronting the door, was a figure of Ndrayart

of copper £ilt, in the European fitting pohtion, and about 20 feet high.

The hands were lifted up, with the palms gently inclined, forwards, •

as if in the acl of benediction.—The fe, with the feet/ were the only

parts expofed; the reft of the figure Was draped with narrow robes of ;

filk. On his right hand was a fraaller figure of Lacshmi; and on his

left, that of a Lama crowned with a conical cap and dreffed in ponti&cat

robes.—Thefe figures, alfo well executed, were likewife of gilt copper;

a flight of fmall benches delcended from the feet of each of the laft

figures, on each fide of the 1 room, as low as the foot of the throne,

having a fpace clear before. On thefe was arranged in rows the

greateft aitemblage of Hindu deities, I have yet feen. They were o'£*

brafs, exhibited great variety ofcountenance, and much better propor-

tion of parts than I have before witnefled. The whole of the group

juft mentioned, were placed in a- recefs "bounded by pillars reaching

from the roof to the floor, and feparated from the body of the temple

by a wooden fcreen about four feet high, furnifhcd with ftielves de-'

fcendingin gradation to th;> floor.—-On the upper range were the cfiigi^

©f deceafed Lamas carved in wood, with their mothers, and the princip
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perfons of their houfehold; a large gilt pyramid was on one fide of

this fcreen half concealed by a filk. veil,, and another elevated figure,

fomething like a fceptre on the other ; each on a large gilt Hand.

Lower down was a gilt cheft ; .and on ; the floor, in the fpace fronting

the door
g was a low table on which were ranged feveral rows of brafs,

filver, and gilt or golden bowls containing water for the ufeofthe

deity ; a fmall quantity was poured into my hands, part of which I

drank, the reft wafhed with and threw over my head, as I was directed

by the officiating prieft: we had a carpet fprcad on the floor in front

of the deity, and immediately under a large expanded umbrella. I had

given a prefent on my fir ft entrance, and afterwards added another

trifle for the particular life of the prieft in attendance, who defired

us to come forward, and examine more minutely the figure of the

deity, and receive a portion of his facred veftments confi fling of a ftripe

ofa white filk gauze which was put round our necks. In returning we

faw mafks of leather in imitation of the heads of flags, tigers, bears, and

demons, worn at the celebration of fome~ great feftival, ranged on

(helves ; and on wooden frames, piles of meets of writing within

fmall planks of wood, like the boards of books without backs, lying

on open lattice work tables.

i

-''<'
, i

j
^ ; j -

On leaving the temple we were defired to turn fome wooden cylin-

ders fupported on iron cylinders, in recefTcs in a wall, and to go round

the building feven times, a ceremony which it feems is prefcribed to

thofe who wifh to have an audience with the Lama after a vifit to the

temple. Whether this vvas mentioned merely to enhance the fanclity

of the place or the perfonage, or was really the cuftom,, I know not,

but the ceremony was interrupted after one round, and fetting the

whirligigs, by a meRage from a prieft, that Amer Singh was wanted

,elfewhere. He underflood the fignal, and went to a fmall door, which
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when knocked at, was opened by a liughingugly fellow, who pointed

to four coils of fliawl wool, for which a bargain was immediately {truck.

.We were delired to make another turn round the temple, and were

afterwards led up two very deep flights of flairs towards the Lamas

apartments. Over the firfl door hung a firing to which were attached

fome leaden pipes, in imitation of the iron ones ufed for fmoking.

In an open apartment, up a third flight of flairs, furrounded by a veranda,

on a fmall and thin cufhion placed upon an old mat, the bifhop of the

diocefe was feated. We each made a prefent of a rupee, and three for

the Gelums ; the latter he would not touch, but fent For the fleward to

take charge of, and ordered that they mould fay prayers for us three

times ; after which the money fhould be divided amongfl them. His

manners were mild and conciliating. To our interpreter he fignified

that he did not approve of our deflgn of building a hofpice at Mdnfaro*

var. We flated, that we fhould attend to his opinions, even if our

money had been in greater plenty than it now was.

At the fuggeftion of Mr. H. I laid the firing of beads, which I ufu-

ally wore round my neck at his feet. He was flruck with the circuni-

flance, rofe, beckoned to two Gelums to accompany him, and after

a fhort abfence, returned with a pot of four milk, fome butter in a

bladder, a kind of cheefe and a cake of fwee tmeats, which it was figni-

fled, was confidered fo good as to be thought worthy of being prefent-

ed to the deity. He alfo brought a firing of wooden beads, which he

defired me to accept, as a mark of friendfhip in return for mine, and

which I accordingly put on; we departed highly pleafed with the man-

ners of the prelate. In the evening, we paid a friendly vifit to the

Wazns fono

5*t



4p A JOURNEY TO LAKE

July 6th.—Thermometer at fun-rife 46 ; I had caufed the pundit

and Amer Singh to enquire for wool, in order to purchafe a quantity

and forward it to Nili, and have this day ihs mortification to find,

that the people dare not fell any until we (hall have r^c ived prr-

miffion to buy from GhtHope. This is caufed by ftri£ injunctions

to all the owners of flocks not to fell any fhawl wool except to the

Cafhmirians or their agents, in confequence of a reprefentation having

been made to the Government^ that the Jouaree merchants had be^ught

fome lad year, and that the Cafnmirians would fufler, if any of this

kind of wool were to pafs into other hands.

During the period that the UndJs was governed by Rajas of the

Rdjepui caft of Surajbans, and fubfequently that it paifed under the do-

minion of the Chinefe, the independent Tatars of Ladak were extremely

troublefome to the inhabitants by their frequent inroads, and only ceaf-

ed their depredations in confequence of this country being given in

Jag'ir to the Dela Lama. The facrednefs of this perfonage, who is the

head of the religion of the Tatars, caufed them to defift from their in-

cursions, and probably, would have the fame influence in the event of

any alteration in the current of trade: but to this, it is likely, that they

would make great refiftance e

July 7th.—-Thermometer 42 ; The Wazir made us a vi fit and ftaid

'nearly an hour. I obferve, that the prieflhood and the immediate officers

ofGovernment are ineafy circuraftances, as alfo are the goatherds, but

the reft of the population are plunged in the mail""abject 'poverty and

• literally clothed in rags,

July 8th.—Thermometer 46 , at noon in a tent 73 . We have

heard, that an anfweris arrived from Ghertofte. In the evening, I went
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to enquire the determination of the Government upon our affairs, and

was informed that in the following morning the letter fhould be

read to us,

July gth. Rained —Thermometer at fun-rife 50 . Ft being, pafi

eleven, and not hearing- any intimation of our prefence being defired,

I proceeded to the Government houfa, and found the Council fitting,

afiifted by a number of people whom I had not feen before. I addrefled

my felf to the Council -, and as we had been informed, that a letter had

arrived from Ghertope, I begged to learn the fentiments of the Governor

in refpc-cl to us, and their final determination upon them, The Wazfr

faid, in reply, that the Governor of- Ghertope had fignified to him, that

intelligence had been conveyed to him about three years ago, that fame

Europeans were about to come into the country; and, whether we were

the perfons alluded to or not, he wimed to fee us, and the goods we had

brought, of which he requeued an exacl: inventory to be forwarded

to him, and prohibited any f«*le till he jfcould have infpefifced them. I

told them, that, although we had fuffered much from delays, yet that

out of refped; for the authority of Government, we were ready to go

to Ghertope or even to Lajfa, fhould it be required of us, as we had no

other than hone It intentions ; but as we were ordered to go by the Go-

vernment, it was but reafonable, that we mould be furnifhed with

carriages. After much altercation, it was agreed, that cattle were to

be ready in three days ; and that as many as could be procured fhould

be purchafed, we taking the refponfibility of the meafure uponour-

fclves. In an hour, the interpreter came to fay that we fhould have the

requifite bullocks, and we are to ftart in three days from this date.

In the evening we went to fee the temple of Narayan again, and to

pay our parting vifit to the Lama, We found the old man in a fm;
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cell jufl large enough to allow of three people fitting down; with a,

raifed bench of brick, fronted by a railing of wood, with a little, door

in the centre.— Although earlv, he was retiring to reft or meditation
;

and considering the wealth of the college which is reported to be very-

great, was a real and edifying picture of humility. He wifhed to know

very particularly if we fhould return by Ddbd. We anfwered certain-

ly. He was much pleafed with our attention, and putting out his. hand

to take hold of my friend's white gown, he being a little nearer than

me, faid " 1 pray you let me live in your recollection as white as this

cloth." There was fomething particularly affecling in his manner and

utterance, and I could not help bending over his out-ftretched hand

with emotion, as I took leave of him.

I mentioned, that there are a college and a nunnery. The Geiums

or monks feem a happy, good humoured fet of people, dirty, greafy

and in good eafe. They carry on a considerable trade in lheep's wool

and fait, in exchange for wheat and barley. Of the nature of the

inftitution, I could learn little. Of the Paraphernalia of the temple, the

refemblance with thofe of the Romijk church was very ftriking. The

Geiums obferve celibacy. There is a nunnery, the rules of which are

faid to be fevere. Commerce with man is puni{hed by folitary im«

prifonment and a heavy fine.

July loth.—-Thermometer 48 ; this evening we purpofed to mount

a hill, on which formerly was a houfe belonging to the Raja-, and

there ftill remains a temple.
,
In our way, palling clofe to the houfe of

the Wazir we found him, the Dlba, and feveral fervants, (hooting at

a mark with bows and arrows. There was novelty in the contrivance

of the target. The bull's eye was compofed of two parts, the inner

ope about four inches in diameter, was of wood, convex, and pointed
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black in the middle, with a circle of red on the outfide." This was

placed in a roll or cufhion of cloth which it fitted tightly. The arrows

were tipped with wooden balls, fomc of which were foiid, and others

hollow, with four holes in the end, which caufed a whirling found as

the arrow flew through the air. When the arrow miffed the target,

and ftruek again ft the butt, it fell to the ground ; if it hit the foft (hell of

the target, it did not difengage the bull's eye ; and no arrow was ac-

counted a {hot, but that which diflodged the eye from the target.

When (truck out, the eye did not fall, but dropped a few inches lower

than the circle, where it was held by a firing from an upper projecting

rod. This is altogether not a bad contrivance, as it prevents difputes.

Thefe people pull the bow more in the-Engliflt mannerthanin that of the

Chine/e, their neighbours and mailers; but their intlruments are very

indifferent; and they are not formidable archers. They ufe alfo the

.fling-, but I had not an opportunity of feeing them exercife with it. Leav-

ing the archers, we afcended to the top of a hill about 300 feet above

the level of the lower town, along a zigzag road, and through fome

winding paffages excavated with little art in the flrata of gravel and in-

durated clay. The iniide of this temple was by no means forich as

that on the other fide, and the pried complained of poverty. He faid,

he felt an interelt in our welfare, and recommended our departing

without delay, as the governing people, were not good, and we mi^ht,

if we flayed long, be caught by fevere weather, and perifh. We
thanked the old man for his good advice, and left him more fubftantial

proof of our regard, for which he was very grateful and placed round

our necks fmall flripes of gauze. During our flay, the Gelums began an

evening Hymn, which was pot unmufical; but, in a very fmall cell fa-

cred to Bh'avani, three perfons were making a noife not unlike the

quick chirping of gnfshoppers. There were fmall flatuesofthe lad

Surfjbans Raja, his fon, daughte^prieuYtreafurer, and other perfons of his

5N
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court. As it is the ciftom here for a considerable portion of the pro-

perty of every perfon who dies in affluent circumftances, to go to the

church, and as likeneflfes are fent to the priefts, who pray for the re-

pofe of their fouls, as in the Roman Catholick faith, I apprehend the feries

of figures reprefented the whole of the court ; and in this idea my be-

lief was strengthened by obferving fome females of different age and

character on a bench, immediately behind that on which the Rdjd was

feated. The head drefs of two. of thefe was very fimiiar to that of

abbeffes. The Rdjd, whofc refemblance was here preferved, in con-

fequence of the frequent inroads of the Ladakis, and of his father being

killed by the Tatars, was fent by the principal people, to requeft the

protection of the Chinefe, who accorded it and afsifled him againft the

invaders. But in an earthquake his houfe was precipitated along with

himfelf and his houfehold into the plain, and the Chinefe afterwards

availed themfelves oi his death., to take this country for their own ufe,

and after a certain period to give it to the Deia Lama.

At this lait temple there were few mufical inftruments ; but at the

great one/ we faw fome prodigioufly large brafs and copper trumpets,

made of tubes, which fhut in and drew out like tele (copes, and had

fmall mouth-pieces or pipes which were diftincl. There were alfo

drums of great fize fet in frames and beat upon their fides*

.

There are granaries in the rock oa which the fmall temple is fitu-

ated, in which they fay that there are many thoufand maunds of rice for

the ufe of the people generally in the event of any great exigency, and

this is certainly a very prudent precaution, as fcarcely any grain is

raifed in this country, and the inhabitants are dependant for their an-

nual fupply of rice and barley on the marchas of Nitt and Joudr.

Shortly after the period that the Gorkhas made an irruption into the
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territories of the great Lama, the Chinefe government ordered 30,000

maunds of rice to be taken out of the magazine, which is in facl the

property of the public ; but how the funds are provided, I did not

learn.

July 12th.

—

Thermometer 51". The Chouar bullocks arrived at day-

break ; and having paid for their hire as well as for the food of two

horfemen, who were to accompany us, into the hands of the interpre-

ter, we flruck our tents and took leave of Ddbi. At 4905 paces arrive

at the fummit of hills, faid to contain gold. To the right are clay hills

broken down by melting fnow into ftrange looking projeciiohs and

hollows. Scarcely the flighted appearance of vegetation, and yec a

hare.was feen upon thefe heights. At 5116" paces reach a narrow pafs,

through which we go and de fee rid to a ftony plain, then enter a very

deep water coutTe now dry, of which the banks are perpendicular, of

vail height, and formed of beds of gravel. I examined their ftruclure

with great attention, in hopes of finding fome traces of marine pro-"

duclions, but was difappointed. At 7230 p ;ees came to a plain Hoping

to the Satudrd or Setlej'. It came from the S. W. by W. and ran N. E.

receiving here the Tiltil; breadth 80 yards, depth 3! feet. The cur-

rent was fo rapid, that I could fcarcely keep my footing. On the

plain were two very beautiful poplar trees, in which were many gold-

finches, which regaled me with a fong, whilft I fat under the made of

the trees, waiting for the party, having reached the river half an hour

before they arrived.

The broken ground in the neighbourhood of Ddbd, and which we

did not lofe fight of, until we quitted the bed of tfie Tiltil, was very

extraordinary in appearance. The right bank was of great height, and

the melting fnow had cut the clay of which it was formed, into
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channels, leaving intermediate ridges, which from difference of hardnefs

or being acted upon by the water in different directions, was fafhioned

into great diverfity of figure, in fome places reprefenting caflles, for-

tifications, houfes, and maffes which bafik defcription.

We have pafled three villages to-day, all painted, and of different co-

lours. Thefe are winter refidences of the inhabitants of Ddbd and Dong*

Just at the point when we began afcending, the valley narrows

fuddenly to a channel only jufi. fufficient to give paffage to the water.

The hills, which are dated to be rich in gold, are granite of mixed

colours, the red predominating, with horizontal ftrata of quartz and

fmall fibrous veins of a white material like agate, defcending perpendi-
' ' ' ...... - ... iv

(
,
Jv

cularly
r
: where the rock has been expofed to the weather, its furface is

broken into fmall pieces, having little more cohefion than clay burnt in

the fun. This decompofition is effeeled, I fuppofe in confequence of

£hc different materials of which the mafs is compofed s not being inti-

mately united, and water entering the fiffures where it congeals,, occ3

.bur (Is the (Iruclure, .'.

i

. .
-

i
'

The gold here is feparated by warning, there being no fuel in the

neighbourhood ; or rather no wood; for from the appearance of fome

of the hills, I apprehend that they hold coal. In the bed of the Setlej,

were many large flowering fhrubs, which I take to be a fpecies of the

tameirfk. I have found it from three inches high to eight feet, in fitii-

ations more or lefs favorable. The yaks and goats were very fond of

the foliage. I obferyed, that the bite of the yak is quicker and nearer

the ground than any other fpecies of neat cattle I am acquainted with*

a peculiarity which fits them for the fhort and fcanty herbage of m
tine country.
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Wffi have defcended much to the Setlej, notwith (landing the moun«.

tains are high, which intervene between this river and Dabd, and the

heat is great. In the tents,, the thermometer flood at o6°. Diftanc©

come this day 7525 paces*

July 13th.—Thermometer, at funrife 56 ; march at 6® 30'. This plain

Is ftony, about half a mile in breadth and length, bounded partly by

heights and partly by the Setlej. It is full of ihallow pits made by per-

fons who have dug for gold duft, and left heaps of (tones by the fides

of the excavations* At 30& paces afcend to another flat which has like-

wife been dug. At 1835 Paces reach a fmall flat, where there has beers

cultivation ; caves of gold minesin the rock to the left, now deferted „ At

5975 Paces reach a houfe near which are two gold mines with tunnels

under the furface. *—Heretofore the excavations were perpendicular.

The earth is dug out and carried to the brook to be walked.—At 6*182

paces arrive at the ground for encampment near the village of Damoo,

fituate halfway up a rock on the right bank of a watercourfe, in the di*

re&ion of which we travelled mod part of this day, confiding of a few

sed houfes, and many caves, with two or three temples,

1

In the evening killed Feven hares.—There are great numbers of

the fe animals. They are fliortcr in their bodies, longer in the hind

legs, and fomewhat fmaller than thofe in- England,—Their fur is

much finer and longer: altogether they are much paler generally.

The under part of the neck is fawn colour, fides greyifh, belly white8

and the thighs are furnilhed with thicker and longer furs than the reft

of the body, and of an a fh or lead colour mixed with grey—When

difturbed, they fly to the mountains, but frequently flop and rife on

their hind legs to look at their purfuers. Their flelh is well tatted
5

aad they are very prolific ; as in two there were eight young ones*-
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Some cultivated land under the grain xalled ad'hi jou, well irri«

gated,

July 14th —Thermometer 52 ; leave our.ground at5°' .25. At 5780

paces much faline efflorefcence on the ground, fuppofed to be foda,

cracked under the foot dike ilightly frozen earth. The fkeletons

of two wild horfes were lying-in the val,ley. In various parts of the

road we have found many fkulk of the male Baral with enormous

horns.—Some have at lead been from 50 to 60 lbs, weight. We meet a-

gain with rhubarb which we -had long loft fight of. At noon, thermo-

meter inthe tent 75 : on a high hill to the right, three wild horfes fudden-

ly made their appearance, probably for the purpofe of coming to waters

after looking at us for fome time, they went off at a fmart trot. They

were too far off to afford a very clear view, but feemed to be about

thirteen hands high, a bay colour ran along the upper part of the neck,

and back and fides were of a fawn or azure colour. Their heads ap-

peared thick and fhort, but well, carried : their bodies round, fhort:

general fhape compact, clean, and tail thinly furnifhed with hair,

July 15th.—At fun-rife, thermometer 41 ;
march at 5

h 40". At

574 paces a bed of fnow in the watercourfe. The plafbes of water on

the furface of the ground melted during the day, are frozen inthe

night. Road afcends to 1934 paces, when we reach the level of a beau-

tiful plain about a mile arid half broad, with mountains to right and

left, and narrowing to a gorge about three miles in front. Mountains

on left have fnow falling upon them. At 4800 paces reach the right

fide of the valley, which declines to the North : a flream arifes from abed

of melting fnow, direction N. 65 E. At 5240 paces a fecond bed of fnow.

Middle of valley ftony with two currents of water, Animals of a fawn

colour about twice the fize of a rat without tails, and having much longer
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^ars than rats ; ^. Marmot P* They burrow in the ground, and fecm

to affociate with a fmaller fpecies of the fame form and general cha-

racter, but of a much darker colour ; perhaps younger ones only. One

of this fort was fhot yefterday, being taken for a young hare ; which

it refembles in its mode of jumping and fitting on its hind legs. At

5551 paces the valley narrows to 600 yards 1 furrounding hills faid to

contain gold, which is fometimes found in lumps of considerable fize;

At 9786 paces encamp; at 11 A.M. cloudy, high wind ; begins to rain^

afterwards hails, and this alternately with (Irong wind till fun-fet^

when the atmofphere clears and the wind falls.

July 16th. Thermometer at fun-rife 34 ; our tents frozen. Marcft

at 6° 45' along the left bank of the ftream which we followed yefter-

day, faw clofe to our ground a large pair of horns attached to a Ikull,

which I fuppofed to have belonged 4o the Bar&l or wild fheepa but

was faid by the Uniyas to be an animal called Douga. At 1905 paces

large fragments of frozen fnow fallen into the water from the rocks, al«

mod choking up the channel, which is not above feven yards broad.

The frozen fnow. or rather ice, when broken from the edge of the

projecting banks under which the water flows^ divides into pyramidal

©r conical nails, the ftnail part downwards. Red (tones.,- fomethinglike

cinnabar of antimony, with black Ihining cry Hals, interfperfed through

fneir fubftance. Large lumps of green granite glazed over, in parts

with a kind of green glafs, in the bed of the ftream. At 2000 paces

enter into a narrow defile or frozen fnow, which the ftream has cut

through and deferted. A ledge of about eight feet thick, is fufpended to

the rock at each fide, leaving a narrow paffage beteen them, 94 paces

long ;
at 2435 Paces came to another defile of ice

'
At 34 2° Paces >

rhu"

* .Probably a new kind ; as all the known fpe'ejes of A:c«oroys have (bort cars or none, I <
other icfyeci*

icemi to agree with the gcnui,
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barb plants In plenty. At 6375 paces our dream joins' another; anefc!

the road leads to a plain, on which were two wild horfes and a prodi-

gious number of hares. At 8025 paces reach the bed of a clear, broads

and rapid, but not deep river-, plain dug in many parts for gold. Hav*

ing eroffed the river, and reached our ground at 1 P. M. and 1196V

paces, we encamped, —We killed, this day one hare, and. two

groufe, or birds of this clafs, of a fawn colour, feathered legs, broad

feet, covered with a pad of horn, divided into many points, like (ha*

green, and having two long thin tail-feathers.. This river, which rifes-

near Gongre, goes pad Gkertope, then clofe to Latakox Laddk, and is faid

likewife to proceed, to Bokhara, where probably it falls into the Ammoo^
Djihon or Oxus, The mountains.- oa each (ide of this valley or, plain*,

which, is about live miles acxofs,. dip much to the N. W».

July 17 th;,—-Thermometer gjgft , Ice or water near our encampment:

Saw feme Brahniini geefe* and fmall fhnkes hovering over the river*

Mi 336 paces afcend the foot of the mount, ranging with the river, which

runs about eighty yards to the left.. At 236© paces3 the plain is divided

into an upper ilep about two miles broad 3 and a lower one, in which

is the river following the middle of the lower ilep or valley, and about

a mile in breadth. Many wild horfes on the upper Hep. At 3200 paces

myriads of fmall £ies9,. very troublefome. At 4205, road very uneven

from hillocks and hollows*.. The furface of the ground covered with

fait. At 572.o> the various currents which divided the valley unite and

form a large and clear flream, of confiderable rapidity. At 6000, avery

large but dry. watercourie leads to the river. At 8600-, a valley 'opens,.-

from two to three miles-broad', .andcovered with large pebbles* Heat very.

great. At.i 1^278, come to five currents of:a river, which we erofs. , This

river rifts from mountains covered, with fuow lying-

S

4 75 E. and falls*.

* Anas Cafaicii.
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into that jofl mentioned. Ghertope, formed by fame black tents, at a con-

siderable di fiance, bears from hence N, 5 E. The intervening plain

and indeed as far as the eye can reach until it is bounded by a pafs

to the N. W. is covered by prodigious bodies of fheep, goats, and

yaks, anlong (l which is a fmall number of horfes. The number

of cattle cannot I think be lefs than 40000. At 14000 paces reach the

town, or rather affemblage of tents in clufters, made of blankets fur-

rounded by hair ropes fixed to flakes. Over the tents are varioufly

col otireel fhreds of filk and doth as flag 1
?.

We' had only juff pitched oar tents, and arranged, our baggage, when

a meilenger arrived from the Beba, and Wazir, de firing us to pay them

a vifit to d*y, and v/e Oiould proceed to bufinefs the following day ;

the terms of the 'meiTags 'were too prefliag to admit of delay, accor-

dingly we proceeded to the houfe of the Deba, with our prefents.

It was enclofed by a fence about four feet high, and furrounded

by the fame litter of bones, horns, and fcraps of wool, that we had re-

marked at Ddbd» After entering an enclofure, we flopped a few fe»

conds at the clofe of a fm dt yard, in the front of which were fome

matchlocks and bows and arrows, piled in a kind of iguard houfe; and

we were defined to go through a low door into a room, about twenty feet

long. At the oppofice end, on a raifed bench of earth, covered with

a carpet and cufhions, fat an elderly man, bare-headed, and clothed in

a greafy yellow damafk gown. This was the De'ba. On the right

hand from the Deba, was a dirk complexioned perfon, who was his

younger brother; and on his right again, a rather fair yjung mm, who

was the fon of the late Wazirt
and now (hired the authority of go-

vernment with the D'eba* The Deba had rather a fhrewd countenance.

His brother had a fullen expreffion, and wis ill favoured. The young

Waz'ir had a pleafmg face, of the Tatar kind. We bad cofhioris pi iced

5 p
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on the fide of the room, oppofite to the young men ; and our atten-

dants with thofe of the h^afehold occupied the lower parts of the

chamber. Some converfation paffed through the medium of our in-

terpreter, which turned upon our ufual place of dwelling, and the

articles we had brought with us, of which an inventory was handed

to the Deba, and after being looked over by him, given to the Wazir,

The apartment was built of fods. The roof was flat, made of branches

©f trees laid acrofs, covered with fods, and having a fquare hole near

£he centre, which anfwered the double purpofe of letting in light and

giving vent to fmoke : the fides of the room were hung with dirty

yellow filk. On the right hand of the Wazir were two dogs. The

Deba fat at the upper end of the room on a platform of fods two

feet high, covered with an old carpet, on a cufhion faced with China fatin 9

Before him was a little long table, on which a box, with barley-meal,

a blue and white large China tea-cup, a thing, like a fmall lead tea ca«

nifter, ufed as a fpitting pot, and a greenifh jafper tea-cup, lefs than the

other. This latter was frequently filled by a boy, from a large earth-

en tea-pot, with a pale coloured lid, apparently cold. Superftition

jn eaftern countries attaches to jafper cups, the property of fplitting, if

poifon be put into them ; and this trait at fir ft blufh5 does not fpeak in

.favour of the morality of our Tatar friends.

Over his head, to defend him from the earth of the fods or other

annoyance, were two or three pieces of common chintz, and at the

rioht corner was a frnall fquare apartment, made by a chintz curtain,

in which was a light; as the Deba lighted his pipe from a chafing difh

of charcoal, which was on the floor, I fufpeft him to be a worfhipper

of the fun and fire ; and this fufpicion is (lengthened by the long

hymns, which our attendants chanted on the road, at the iirft appear-

ance of that luminary,
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Our. interview was very long; but it was eafy to fee that the impref-

fionofour being either Gorkhas or Felings, (fo the Tatars call Euro*

beans) wore off either by the reprefentations of the.Deba. of Ddbd, or

by the weight of our prefents. Particular inquiry was made for pearls,

and cups of cry ftal. Round the Debas neck was a firing of beads,

thick in the middle, and fqueezed in at the ends ; each bead about an

Inch and a half long, of a black fubflance refembling elaflic gum, and

marked with a deep circular impreffion made by a kind of feal. At

the bottom was a fmall oblong, rounded gold box, with a little tur-

quoife (lone in the middle of the lid. In each ear he had a long pen-

dant, confiding of a large pearl, between rows of fmall turquoife {tones

fet in gold. All the three- perfons mentioned had on their tail, which

is twilled from three plaits, a gold circular ornament in lieu of a ro°

fette. This is generally larger than a crown piece, half an inch thick s

with a railed edge defended by very beautiful hllagree work enriched

with fome decoration of the turquoife. This is really an elegant trifle,

and with the exception of a dagger cafe, and an etui for long iron

flicks to clean the throat of their tobacco pipes, was the only real deco-

ration betokening tafie, I have feen in the country.

July 18th.

—

This morning we difplayed our goods as detailed in our

inventory. After we returned, a Cajhmirian Vakil from the Raja of

Latdk fent word, that he was ready So buy our goods, if the D'cba did

not clofe with cur terms. He faid, that he fhould be glad to open a

commerce, with Hinduflan for goods of that country in exchange for the

productions of Latak. That place, he faid was about fixty kos or ten

days journey from Ghertope, and the fame diftance from Cafhmir. He
mentioned a place called Bufneer, twenty days journey from Latdk, and

ten only from Bokhara. The road through Cabul, from Dehli to

Bokhara, he reprefented as very circuitous. From Amritfir to Latak
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the journey was from twenty to twenty. five days, and the heft feafon

for it was the hot weather or the rainy feafon, but it would be preferable

to go in the former, and return in tfi2 latter period, He purchases

fhawl wool on advances at thirty negis per rupee, the iirft quality

fells in Cajhmir at twelve nfgjfc, aid the fecond iiheen negis per

rupee. The bsft wool comes from the neighbourhood of Ouprang Kote

near Mdnafardvar.

July 39th—The Latakis es well as the Uniyas, are not able to grow

grain enough for their own confumption : but are fupplied by the in-

habitants of the hills. The Uniyas procure their grain from the Joudris,

the Marchas, and other traders, through the pafles as far as Bafckaf,

the Latakis from the Ca/Iimirians,—-The fupply of grain is highly im-

portant to the Uniyas as they live on barley- meal and rice, which they

eat with their tea. Animal food feems to conflitutc only a faiall por-

tion of their diet.

The (hepherds are now. beginning to fliear their (beep and goats.

Joudri and Bafchar merchants are purchafing fheep wool which they

manufacture intoPankis and blankets; and thofe from Latdk are collect-

ing the fhawl wool; I purchafeda fmall quantity of the latter, at the rate

of twenty-five negis per rupee. The Latakis require thirty. The Deha

hinted thathemightbe difpofedto give twenty; and this in the beginning

It may bepiudentto take, until a footing be eflablifhed. It is important

to (hew, that he will receive more advantage by dealing with our agents

in future than with the Latakis. ThTe have fame fhawl goats, but

not in numbers fufficient to fupply the Cajhimrian market. However,

if a portion of the quantity raifed in Vfides, can be diverted from

the-u
r
ual line, they may be compelled to keep more goats themfrlves.

Still without much fuccef?, as the cold is not fo f vere in the neigh-
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bourhood of LatJk, as to the eaft ward, in which direction the moan"

tains are higher, and covered constantly with a larger quantity of faow.

July 20th.

—

At a little di fiance from us, and clofe to the river, two

people are engaged in preparations for making paper. They have two

large bags of old paper, that has been written upon, and manufactured

from the bark of the root of the Latbarisa, formerly mentioned. A
few large flat Hones are placed near the edge of the water, where a por-

tion of the ftream has been divided from the main current by a low-

piece of fods. On the grafs are two frames of wood, covered on one

fide with fine cloth, and the other is open
1
forming a (hallow tra.y„

The workmen begin by dipping fome of the old paper in the water,
1

-then beating it upon a flat ftone with a fmall round one, till it is reduc-

ed to a pulp. One of the trays is then placed in the broad part of the

canal, leaving a fpace for the water to run under it. The pulp is put

into a geer pump with water, and worked into a parte ; it is then poured

on the cloth, and as this is funk two or three inches in the ftream, the

water rifes through the cloth into the tray, and, mixing with the pulp,

dilutes it. The impurities, which fwim, are picked out, and the pulp

agitated by the hand until it is fuppofed to be fufHciently clear, when

the current of water is lefTened. The workman fees if the cloth be

equally covered with pulp; and if any part look thin, he ftirs the water

with his finger immediately over another, that is too thickly covered,

and raifes a cloud of pafte which his finger leads to the thin fpot, and

by making a little eddy, the motion of which he gradually diminiihes,

the pulp is made to fublide. By a repetition of this iimple procefs, the

fheet becomes of an equal thicknefs throughout : when it is carefully

raifed out of the water and placed horizontally on the ground to dry,

till the greater part of the moifture is drained off, when it is gradually

Failed, and when nearly dry, the frame is fet upright: when perfectly

5Q
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hard, one corner, of the large (beet is railed .from the- c.lo'th
3

., and the

whole detached by the hand.,: .However this p'operi is- very inferior as

to evennefs to that, made in Hindujlan.

Jif/y-2ift.

—

At abqut ten o'clock we were vifited by three Tatar

'muficians from Latdk, one played on the hautboy, another on: drums*..

and the third fang and danced. The airs were very fimilar to thofe

o£ the. Scotch.} and the tones of the hautboy refembled ftrikingly thofe

of the bagpipe. This inftrument had eight holes for the fingers, and one

for the thumb* with two reeds, and a metal tube, with abroad flange

concave upwards and convex, downwards,. inwhicEtbe reed was-infeifc*

ed.—The reeds were tied together with :»- piece of fl ring about' two

inches long, that the loo fe . one might be ready to be changed m-

flantly. The muficians began with aa Overt rue not- tinlike that of Oscar

andMALviNA as far as com pari [on may hold between the execution

from two inflruments, and that of a full band. They then fang the

words without rauftc, and fo went on with the inlirumenial^and

^ocal performance alternately*

, Ths- D'^2 and Wazir made their preferjr, .eonfifting of two- large

it-rays of rice, one coarle, the other fine; three lumps-- of..butter, fewra

in ikins, and eight fheep. The -butter - was- -rancid;.'a-
.
circumftance

which in this country does >not lower its value. The: exhibition -of: -the

articles of my fmalL medicine chell and \of Tome furgicai initruoient-s

appeared to give much fatis faction ; and both the Debit and Wazir were

pleafed with a few drops of oil of peppermint on fugar..

22d.-r-This morning" I received a mcffage from: the Diba to vifit -him

as foon as pofiible. He propofed a new rate of valuation for the coin,

in which our advance for wool had beearja4de.to him. This propofal
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wis a grofs roguery, as, we had weighed the rupees; .and found that

one of them was. equal to
4-f,.

Lcntaki TimJifiias^ and' had afcertained the

goodnefs of the filver. He had too. of his own accord o$ered to allow

that. rate. I told him, that we had placed the Iu 11 ejt< confidence in h is

honour, and had .confide red the. bargain of the day before as binding

.on both parties : however we w.ere m his- power?, and we,; wilhed him

to receive -the twenty-five rupees, which would have anfen out of the

traniaclion, as it at .fir it flood, in the light.of a naza.\ I declined giv-

ing five Sirinagar Timijhas, in lieu- of a- rupee,, as I hid been.informed,

that the Debcv alone refufed them* and•probably througUthe- influence

of the Latdkl merchants. During the arguments on this- fubject, the

young WcLzir fpoke to the Deba fevexai -times in an- under voice, hel 1

down his head, feerned c >nfufed, aba-fhed and afham d of ths trick.-

played by the D'eba. The latter ©bvioufly pleafed with having carri-

ed his o nit, faidV, that heretofore no ftuwl wool had ever been fold

except to L'ltakl merchants;- that there was an order of government

infLctinff the lofs of his head-on any man that fhould fell this -wool t.p

any -other perform; but that in confequence of our having come from a

o-j-eat diftance, being, as 'he was fully aware, perfons of confidera-

tion, and as he was pleafed with our conduct" he had departed from

the <rener<il rule and had put us on the fame footing with the Ldtukis :

that we fhould in future be placed on the fame terms as they ; and he

would engage that no third perfon fhould enter into competition with

the two parties for this article. I expreffed my fatisfaclion with his

promifes; and begged that he would give me a lift of the things he

might be likely to. want from Hindujlan, as the Europeans fent many

articles of great utility and beauty to that country. He faid, that a

fword, and large pearls of a rofe co'our, pear fhape, and free from

flaws or irregularities, would be molt acceptable. He gave me a draw-

ing of one, which probably would be worth 2^000 rupees, and which
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tie valued at 3 or 400. After our commercial affairs were thus fettled,

he faid that we could not have permiffion to go out of the ufual road

from Ghertopc to Mdnafarovar, or to flay more than one or two days at

that place. Thence we were to proceed to Gangri, afterwards to Hien-

lung, to take up our wool, then to return to Ddbd, and enter the ter-

ritories of the Gorkhas by the Niti pafs. I anfwered that we were

ready to obey, to the utmoil of our ability, the orders which he had

prefcribed; but that it had entered into our pilgrimage to vifit Judld-

muchi, and that by the road ©f Niti, we fhould make a round, to which

our finances were unequal. He faid, that the heads of the Seydnas,

who had become fureties for us, fhould an Over for our leaving the

country by any other road. I urged every argument, that occurred

to me ; but he was inflexible. He faid his own head would be forfeit-

ed if he gave his confent to our returning by any other pafs ; and that

our lives were held by him in equal eftimation with his own; but that

the cafe was without remedy. This blow was unexpected and heavy,

•as it places us in the alternative, either of being expofed to be flopped

by the Gorkhdlis, or of lofing the benefits of the connexion we have

formed with the governor of the Undes. Amer Singh fays that as the

Marchas were our fecurity here, fo will they guarantee our palling by

the Bafchar road. To effecl: this, he fays it is only necefTary to go one day

along the Niti road when we leave Ddbd, and then finking to the

Weft with a good guide, we fhall reach the Bafchar without inquiry or

inoleftation ; or if we diflike this plan we may go to Niti and make an

arrangement with the Mana Marchas, near Bhadrindt "h to give. us a guide.

My companion thinks it will be beft to go as far as Tapoban, and there

linking over the great fnowy Tunfdsi range, gain the province of

Budan and pufh vigoroufly for Chilkea. I prefer this, becaufe we can

fee our cattle fafe to Niti, and make an arrangement then for paffing

our cattle and goods through the Gorkha territory. The old pundit
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opens for Bqfchar road ; and fays we mall neither be. feen or heard of

by the route which he mall chalk out, until wc reach a country in which

we (hall notbenoticedv I rather, apprehend that the prohibition has been

caufed by the .inquiries which,-, the old man, has been frequently

making fromJtfW^r people
f
e|8^§^% the ftate of.the road : but, be it.

as it may, it is clear to me, that if we wifh not to furnim to the go-
yctiiH -. • ib ist >d) d ura > ;*YfP "

'
-

'

•

;

vernor of Ghzrlope a fubftantiai.reafon for rejecting future communi-

cation with us, we mull abide bV his order in refpe6t to quitting his.

country by the Niti pafs.y y
h r!

."5" "
.

,.

;

j ,-
1

'.

... ;
1

|

J. $ OJ 3 :
: 89pi> J '

Mr. H. went to the Ca/hmrrian, and found that he wanWaUl or agent

of the i?4/c2 ot Latdk for the purchafe and fale of wool. He iai&

thatthe.amount of wool annually bought by m&Majd was between

two and three lakhs, the greater part of which was refold to the

Ca/hmfrian merchants, who waited for the return of the Wdkfl and paid

for it immediately. Merchants from Amritjir took off "the relL In

fpeaking of article® ofmerchandize which were marketable at Latah, he

mentioned coral beads, -#htth
:

fdrmerly were brought from Dchli and

Benares, and, though exceedingly dear, were refold into Tat/zry at

a -great profit.- But within the laft three1 y£ars their value" has fallen

greatly, from the great' numbers* Which have come through Ydrkund.

Thefe have been brought by the (Oorots) Ruffians, who have long bzen

in the habit of trading with that country, and in the courfe of the lad

three years have puFned on a lively traffic -into Cajlimir through agents.

The lVakiii*\6\\ thatthe-Ooroos- had not yet been' at La'dk ; but the

Dtba of D :;ba afferted, that kafil'ahs of 5 or 600 Ooroos on horfeback

Lad come to the fair of Ghzrtopc] Now if this latter intelligence be true,

the Rvjfians mult reach Ghcrtope by another route than that of Yd--

kund. The Wakil fa
r d that the horfes of Latak were much larger than

thoteottindes, but that the b:ft were bred in Tdrkuni, thirty days

5 K
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lourncy from *&$&& and that Bokhara Was 1 fteen dap jourifBm ¥S E

i J r- oil WQ2*'J ' V- V j •
• r • '/-! V :

i'
vv 'APS r

;

!owm; Lat-aH is ten or twelve days journey Irom G her tope, and the lame

di funce :From 'tajfh'iAir^ "arid twenty-five from 'Amiritjir. Thus the road

to the N. 'W. 6rMe*Mf'rJ?^ from1$Mf would ' {land thus: rrorri ,4?^

mtfirX&'Latuk twenty-five days, YdrkunA thirty, Bokhara fifteen ; majL

ing a total of ievcnty days
.

; a much fhorter di {lance than that by Cabul,

V.
' ' :

- \.i, ::: : ,- .: i E -WTO u -

—In this route there are two days jqurney, ?n which no water is to
i r if '; * * '''! "j ?"lO ?-ifl '

' I
' G ,ji JJfll !

'

'

' ' '''

be met with: and for"thirty days there is a tract without inhabitants : but

the road is fafe. 1 mud here remark, that the river, which goes from

Chertope to Latdk, does not proceed to Bokhara as before Hated ; .but

falls into the Attack, or more properly fpeaking, is the main ftreanii .of,

that river. Neither is it after, that C^m/rfurnilhes Latdk with grain, as

was at fir ft reported to me ; the latter country haying fyJScient lancj.

in cultivation for p roducing. barley anj4 other grains^ except wheat and

rice, which it obtains from Bafchar* I went this ....evening to the

Cajlimvlaris tent, taking with ^.rrie . two .
fmajlr. bottles of ,eiTence of pep^

permint and of volatile cau flic alkali.
,

.. H,e i-fc^^ed me with gr^at rt fpecf3

fpoke in the higrieit terms of tl?c Regard ihown to medical cha-

racters in the Weft, and of tfye pleafure. be.hagV.in qur meeting, ..which

he now , regretted had not taken place .before. _ His name was
.A fJsjjo : ... 5£fiOO 3yj A

Ahmed Khan, Kaz albash^ about forty-eight ..years ... of age, and
j of a

;

resectable appearance, fie. placed before me fome f^ne fugar-candy and

a Pa.pcr ©£ faffrcwi.. Looking glafTes of large ilzes were, he, faid, much
in r.equeft in. Cajhmir. He was particularly defirous to have -a lancet

( jjj:cj
* I I33G :-'J : .: >••.. J '.-}.:

of, the fame make with on@
: ,that 1^

:had given to the Garj)an. but in this

I .could not indulge, him,; X .drew; hira m --to- convcrfe about the

Ru^kns, but could learn,no.more .than w
v

hathas been.j ilated,,faye that

a.few have before been in -Cafhrnir.. -He -brought^,with ...him (bawls; of

various kinds far fale ; and faid. that. his people,_;whQ'were; not come up, :

?

;
fead feme of great value in charge. No body ? he faid, could trade, at
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Latdk -without'" the Jdire& permiffiofr ofthe Raja. We fir ft fuppofed,

that the Cajhmtri&nk ' Came to Undip for
; part of the wool they ufed

;

and learning that they did not, v/erediTpofed to blame them for want

of enterprife. ' However it appears 1

tliatthcy have not been.' permitted

to ' trade dire&ly with- Unties h
r

f"the Latdkis.—h 'ffate of warfare 6M
long cxiitcd with intervening periods of peace, Or rather truce between

thefe two Hates fnthe reign of Mahmud Shah, The Chinefe Tatars

then invaded LaUk,-whole inhabitants -applied to the Cafhmirians for &\Y\{-

tatite. Thefe reprefehtedtheir
:iMtG (i6 the[£':mperor3

: -who ordered them

to fend lbme infantry to their alrl;
x By their help '.trie Latdkh re

:

pulfed

the aiTailants ;. and a treaty Of amity was nlade' between the c^rrnfHirrgj

parties, of which one article was that the (haw! Wool rai fed in Uncles

fhould be fold to the Latakis alone. This has fince 'been little infringed

uppn* except two years ago, when the Jouari Marchas purchafed a

fruall quantity on account of Mr. ~Gillman or Earaiy. ^'The-"Latdk is

ni iffl) if.-,- :
:

"'v% :i ' JsHi jTpfSfitsrio b rftiw bov£>B .,. ,

apprifed of the tranfaction, complained to the government or Ghertope,

wfip lffued trie rigorous edict before mentioned,- forbidding 5 the Tale of

any except to the Latak/s, on pain of death to the party felling.

J-j' ' . . •'

j

'..:
j | ,

: * ',

2$d.—Leave Ghertope ; thermometer ^8° at fun- rife. The night has

been irony. "Having taken leave of the 'Deb a, or Garfdn in the after-
'

noon, and of the Waziir at' night, we preparecl to flirt; The Wazi'r

treated us with much cordiality. He faid that in a very fhort time he

ilio illd go to Lajja to remain. In his apartment, which was a' much

better one than that of the Deba, were many trunks, and in the right

band angle was a fmall platform with benches in front, on the tot> of"

which was a brafs image, before which a lamp was burning, and grain of

various kinds was ferved onfalvers of wood.—On the lowed flep were

feveral plain wine glafles reverfea
1

, which from their clumfinefs, I fup- '

pofed, to be of Ruffian manufacture. He (hewed us the picture ofthe
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late Lama, executed in flik, but both the form of the perfan and

the countenance announced more of the female than of the other fex*

This chara&er I have remarked to have prevailed in every portrait of

the many different Lamas which I have feen, and, were it not that

no mention has been made of this perfonage having been emafculated,

I really fhould have imagined this to have happened. However, taken

out of the hands of his parents in infancy, educated in the entire fub-

jeelion of the paffion of fex, and kept in a ftate of little lefs than entire

confinement, with full feeding/
o
it is not furpriling, that the features of the

face fhould have little of the virile character, and that the whole con-

tour of the body fhould contract.a feminine foftnefs undiftjnguifhed

by the bold variety of fwell and fall belonging, to a mufcular frame ac«

cuftomed to exercife.
, .,....,

;
- ••...' '.....

-
i

'
-

: W :
At 3985 paces reach, two piles of flones, the uppermoft of which

'''' ' *Q ***
• to j ' ;

:

: ;. .: 1 \\

were engraved with a character, that, appears different from that in

common ufe, and appropriated, I prefume, to religious purpofes. The

valley here narrows and is bounded by mountains, whofe tops are more

or lefs covered with inow, and it takes a winding direction to the

kit. At 5407 ,
paces arrive at our ground of. encampment near fame

tents, and a confiderable herd of yaks with a flock of the fineft

iheep I have feen in Tatary.—Pleafed with the profpecl; of having my

choicefrom amon^il the bed collection of cattle of every kind I had
' - . ti*-i. * *^>*J a *fi%ii 4 fr^iW %

feen, I rambled through the whole, and made choice qf feveral female

yaks and> calves as alio of young goats, which however were not equal
J ' ftp i iS i.u :-!:• ,,,

; 39 * | . ;J

in quality, to the yaks and fheep..

3ij

d)

The horfemen,rwkom. I difcovered too late to be intoxicated, faid

that thev had no orders to allow me to pick out of the flock; but

veould fend for vntdruclions on that point.



MANASAROVARA IN UN-DES. 453

24th.

—

Thermometer 44°. At anearly hour ordered the pundit,

Srcar, and interpreted to proceed to Ghertope, and reprefent to the

Veba and Waziir how" we had been treated > as alfo to mention that the

horfemen had faid, that as they had received only four days pay,

we muft travel day and 1 night. We had 'fcarceiy determined upon

this meafure when the horfemen fent'word-, that a meffage was come

front the D&ba, importing that he would fend, another draft of each

kind; and, if I did not approve of them, I might take back the ar-

ticles he had purchafed. I directed them to offer a higher price for

the power of fele&ion ; but rather to take fucii cattle as he fhould

offer, than on our r>art to break* the original bargain. In the evening

my mefTengers returned with eight cows, and. the fame number of

calves, of which fourWere bulls*

July 25th* —Thermometer 41°. March at 86 10'. The river we

have left comes from N. 85 . E The mountains in this thoroughfare

for the molt part covered with fnow. The breadth of the valley in

which the ftream runs, is about 3!- miles. Thermometer at 1 P. M. 82 .

The road, on which we are proceeding, feenis a great thoroughfare •

many Bafchar and Jouari merchants having palled to-day with loaded

fheep, goats, and yaks towards GhertopeD

July 26th.—RAiN. Thermometer 43 . The changes of temperature

sn this climate are extremely fudden. Lafl night the mountains to the

right were bare ; this morning they were covered with fnow. Ther-

mometer in tent 74 , at three P. M. rain: alternate fun-fhine, overcait

iky, wind, and thunder.

July 27th.

—

Thermometer 39*. At noon all our baggage being

dry, commence our march. The river from this fpot nins N. 70°

5 s
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about if miles, and then takes a turn to. $* 80° W. and joins the rivef

along which we went to Ghertopet At 4460 paces crofs the river three

feet deep, rapid with large flippery (tones ; water very clear. At

26260—-13 wild horfes grazing to the left. At 79579 came to bank of

river, which crofs, about 2J feet deep, 80 yards broad, and very rapid,

At 8200, reach our ground and encamp. The valley well furnifiied

with grafs —-Several Tatar tents, and cattle grazing—Much furze on the

adjacent hills. River comes from N. 75 E, and runs N. 50 W. for about

1 1 mile when it takes a turn to the S. 75 W. and forms one of the princi-

pal branches ofthe Ghertepe, fuppofed to belong to the Attack—Wind very

cold, raining all round. The river rofe rapidly, and the Tatar horfemen

refuted to crofs their horfes, in order to bring over fome of the people

who had flayed to conduft our goats and (beep acrofs the river; the

yaks were fentin, who flemmed the current. Some clung to the tails

of the animals and came over eafily ; the others, more timid, prefer-

red retreating to fome huts at a diftance, where the Tatars gave tkem

milk and lodging—A few drops of eflence of pepper-mint on fugar

to the Hindus, and a dram of brandy to the Mujfelmans, with ftrict in-

junctions, that they fhould run aboutand not approach the fire till

warm, prevented any£$& the perfons who had been much expofed to
.'/".".•'•

'

the cold from fuffering by it.

July 28th.—Thermometer at fun-rife 44* ; obliged to Wait until ten

o'clock, before the river had funk fufficientiy to admit of themen and

a few goats which were left, palling over. At i
h
2o^ march. The moun-

tains have the particular red appearance indicating the prefence of

gold; and though adorned with little verdure, are piclurefque in their

forms. Crofs feveral fmall rivulets which come from the left, and fall

into feveral ponds to the right:—air very cold. At 7050 paces reach a

pile of (tones covered with infcriptions. At 8160 road croffes feveral
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dry watercourfes, and afcends to the fummit where are two fmall heaps

of flones, over which is a line covered with flips of rags, and fupported

by two (licks. At 9460 paces crofs a rivulet formed by frefli melted

fnow. This rifes on the left and runs to the right. Reach our ground,

10066; at 5
h 20' very cold, windy and cloudy—A norm rifes in the

• N. W. attended with thunder and fmall hail. Thermometer 47, Hail

changes to rain, which falls fteadily till 7 P. M,

To-day I heard a flrange fharp and loud noife proceeding from the

fide of aMl at the bottom of which the road ran—It feemed between

a bark art' ]cs
pf- 1» and expreffed much anger. Forfome time I could

not make ot, hence it came, but, whilft cafting my eyes on a furze

bum, an animal about the fize of a rniddle-flzed dog fprung . from a

hole underneath it, about fifty yards op the hill, and after furveying

the paflengers and repeating his yelping, retreated with precipitation into

his cave, as fbon as he faw me jump from the back of a Ckownr^-His

general colour was a yellow-brown. His head was round with fmall

ears, his face burned light and dark-yellow and his tail long.
. . _ -

July 29th.—Thermometer 37*. At g
h 45' began to hail, which foon

changed to rain, and lafted until ioh . We began our march at ioh
. 45'.

Mountains on the left covered with fnow ; many wild horfes grazing on

the high Table Land. At 16652 paces reach a branch of the Sctfjjdra

river which I forded here, and again at 16868, much againft my will,

as it was extremely cold : but my yak had played fome tricks, which in

my weak Mate of health I did not think prudent to experiencajmore than

once. At 7 . 15' reach Mifar, very cold and much fatigued. Thermo*

meter 46 .

July 30th,—Halt at Mfar. Thermometer 44?. In the forenoon, 8
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yaks arrived laden with fhawl wool and accompanied by two perfons on

horfeback—one of thefe was an officer called a Ntrba, who had receiv-

ed orders front the Garpan to fupply the quantity for which we had

jnade advances. The morning was hot, a circumdancc in our favour

as the fellers of wool are in the habit of wetting it under an idea as they

pretend of its twitting the clofer, but more probably to make it weigh

heavier. However, after a little delay on our part, that the wool might

dry as foon as poflible, we had it weighed by a pole with a weight, on

the principle of the fteel yard, which the Garpan had fent with us. As

more was brought than we advanced for, we agreed to take it, on the

principle of encouraging the Garpan to give more ^nother year.

The fiirplus amounted to 83 rupees and i Timajha ; and the Gar*

fan had ordered rupees klofe to be received, which fhewed that hie

had given dire'dltbns for riiore to. be brought than we had contracted

for; 'in order tB tr^ Whether we really meant to purchafe, or u fed

tfie"plea rherely in his prefence to mafk other defigns—at tfrs place we

found many Jouariand JDhdn merchants, who were troublefomeiy inqui-

sitive as to who we were, what could be bur motives for coming, and

why we purchased Ihawl wool. The fight of fome of our wares feem-

ed to convince them, that we were what we -appeared to be. I con*

fider this day as the epoch at which may be fixed the origin of a traf-

fic which is likely to be extremely beneficial to the Honorable Com-

pany.
'

f :
....

. .

isAr lias only one houfe made of bricks baked in the fun and 5

tent? of ^oat-herds: it is fituated upon a rifmg ground upon the left

fcanS: of a"'rapid ftreain forming one of the branches of the Sat&dra

or Setlej. This ilream comes from 86.5 E, and runs down a valley

about 2| miles in breadth and near 8 in length, running S. W. After a

courfe of about § mile, it joins that which, we forded yefterday*
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July 3i{L~-Thermometer 34°. Ice f of an inch thick. The

changes of temperature, fo frequent and rapid in this climate, re-

quire that the quadnlpeds naturally belonging to it fhould have

fome very warm clothing, to protecl them again ft their ill effects; and

we find that this has been very liberally bellowed by nature. The

fheep has a very thick and heavy fleece j the goat has at the root of his

long lhaggy hair a very fine fur interfperfed generally ; the cow has a

material of the fame kind, not much inferior in warmth and foftrefs,

which I apprehend might prove a fubflitute for beaver ; the hare has her

fur of peculiar length and thicknefs ; and even the dog has a coat of fur

added to hi"? ufual covering of hair—The wild horfe (Equus Quagga*J,

the wild afs [Goorkhen, Onagre), and I believe the mule, the offspring of

thefe animalsjf are found in abundance on the mountains of Talary ;

but whether they have any thing of the fur kind I cannot fay ; but

that animal, which is here called the Baral.^ and which feems to

have many characters of refemblance to the deer as well as to the

fheep, has certainly at the bottom of the brittle hair of the former

j$ie mod beautiful brown furl ever faw.

This morning the Nerba came to take leave of us, and as his be-

haviour had been uuiformly attentive, I was defirous of fhewing him

that we were fenfible of it, and accordingly gave him a double bladed

knife and my fword. The latter was in facl no great gift, as it was

bought at Najzbabad for three rupees, and was intended folely for the

journey. He was however highly pleafed with the compliment. His

name was Thar-chand ; and he faid, that he was in the fuite of the Wazir,

and fhould accompany him to Lajfa. He wore a pendant in one ear,

* Probably Equus Cabal/us, which inhabits in the natural Rate, the defcrti of great Tartarj, C.

+ Equus Hemionut ; which rpuch lefembleg the mule, C.

I (J vis Ammm ? C,

5T
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In which, along wr£b rows of fmalt turquoifes, the never failing orn&»

ment of this part, was a large irregular pearl, fuch as are in high re-

qneft in this country;, on account of their fize, Thefe I understand:

are brought to Calcutta, in considerable numbers during the rainy fea-

fon, from the Lackadive iflands, and fold at a very eafy rate. The.

Nerba's outer garment was woollen, of green, red,, blue, and yellow nar-

row {tripes rr.anufaclured at Guinak, under this were four other gar-

ments ; and both men and women constantly load themfelves with?

feverai veils to prevent I'ufferirig from the cold.

On the back of thi* habit, and on the right moulder were Tewed the

faw, adze, chiflel, rule, and all the inhgnia of Free Mafonry in iron ; the-

fymbols of a fraternity, of which he faid he was a member. I purchased

from him fome gold duft at the rate of43 Sir inagar e
Iimafkas forthe Fitauk

of 7 Majhas. The Nerba appeared to have gold duft to the amount of

about 5000 rupees; and it was understood, that every 'perfon, willing

to become an adventurer in the gold mines, pays to the chief of the

diftricl; one Fiiauk as an entrance fee, and all lumps above a certain

weight. This occupation is more profitable here, than in molt other

places; as though the gold digger works only three months, he 'expects-.

lhat the refult of his labour fhould k ep him the whole of the year.

Leave Mifar&t ten A.M. having, loaded our wool upon' the yaks which,

brought it, and for the^hire of which the Nerba would receive no gra-

tification; the fir ft infcance of difintereitednefs I have wkneflid
;

hi

this country. At 4500 paces enter Tiitqpdri. At 4525, pafs feverai

piles of (tones inferibed as is ufual, and fome figures carved in {tone and

.painted, Reach the fummit of the height at 4575 paces and encamp.

Tirtapuri-is the refidence of a'Lainaahd ^vtvklGelums, who live-

In feparate houfes made of rough: fiones5 and follow a paltoral life*
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It is perched upon the top of an eminence, about 200 feet higher than*

the plain, and has Table Land running from it eaflward. Steep3

craggy, lime (lone rocks in a (late of decompofition immediately over-

hang it, threatening feme of the houfes with deftruclion at no diftant

period. Infulated pillars, which have refilled the influence of the wea-

ther longer than the fofter portions of flone by which they were fur-

rounded, feem upon the very point of falling ; but apparently give no-

alarm to the inhabitants.—Still higher^, and lofing their heads in the

clouds, are pointed mountains, which from their brilliant whitenefs
?

appear to confift of chalk, covered here and there with a layer of yel-

low ochre. Immediately at the foot of the rock, on which the build-

ings fland, runs a very rapid ftream, which is laid to proceed from at

kke at the foot of the Himalaya, called Rdwan hrdd, and to constitute the

principal branch of the Satudrd*

To the Weft of the town, and about a quarter of a mile diftant, are the

hot fprings, forming one of the mod extraordinary phenomena, I have
ever witneffed. From two mouths, about 6 inches in diameter, ifliie two

firearm, bubbling about 4 inches higher than the level of the flony fub-

dance whence they efcape. The water is very clear, and fo hot,: that

the hand, cannot ^bear to be put into it for an inftant; and a large vo-

lume of fmoak curls round them conftantly. They burft forth from a

table of calcareous flone nearly half a mile diameter, and raifed in moil

places ten or twelve feet above the plain on which it flartds. This has

been formed by the dcpofitfrom the water of the fprings whilft cooling.

Immediately furrounding the fprings, the flone is aswhite as the pu reft

flucco. The water flowing over a furface nearly horizontal, as it ef-

eapes from the vents, forms {hallow bifins of different fize and fhip^

The edges of all thefe bafins are curioufly marked with indentations

and projections, like the tops of mufhrooms and flvUts-dc»!is, formed
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by calcareous matter prevented from uniting in one uniform line by the

Continual, but gentle undulation of the water entering into and efcap-

ing from the feveral baiins which are emptied by fmall and fucceffive

falls into the furrounding plain. By degrees, however, the fringed

edge becomes folid, and contracling the bafin, of which the hollow

fills likewife, the water takes a new courfe and makes new refervoirs

which. in their turn become folid. Although the water appear perfectly

tranfparent, the calcareous earth, which it depofits, is of different co-

lours; in the fir ft in (lance, near the mouth, it is delicately white with-

out a (lain; at a little diftance it affumes a pale flraw tint j and further

on, a deep faffron hue : in a fecond the depofit has a rofy hue, which,

as it recedes from the fource, becomes of a deeper red. Thefe va-

rious colours are depolited zn the ftrata, which hardening, retain the

tinges they received when foft ; and, give rife to varioufly flrati-

fied and veined Hone and marble. The whirls, twills, knots, and

-waves, which fome. of the fractured edges exhibit, are whim fically cu-

rious, and fhew all the changes which the ftony matter undergoes, from

foft tufa to hard marble • I obferved that the marble is generally formed in

,the middle of the depth of the mafs, riling up with nearly a perpendi-

cular front of the height beforementioned : the table mult have been

.the work of ages. Tlie calcareous matter, which is fo largely diffolved

and fufpended by the water whilft hot, is probably furnifhed by the

chajky mountains ab©vc firtdfiur$s but the origin of the heat, I have

no clue to difeoven, The water mud be moft flrangely fituated, for

two ftreams fo incon fi derable to throw down fuch a prodigious

quantity of earth ; and the furface where quiet is alfo covered with a.

-thin emit of femi-tranfparerjt matter like that which rifes on fuper«

Saturated lime water*

:.-/it this plaoes I left the wo@l which I had obtained at Mi/an Tim
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lama was abfcnt when I look the liberty of depofiting the wool in the

verandah of the temple of one of the deities: therefore it remains to be

feen, (hquld he return before I do, how he may approve of this (tep.

However, from what. I have feen of the prieflhood here, they are an

inoffenfive clafs.

Nearly opposite to* his houfe is a broad wall of flo^e, 150 yards

long and 4 feet broad, covered with loofe (tones infcribed with prayers.

The length of time which mull, have elafped before fuch an .extent- .of

furface could have been fo decorated by the hands of pilgrims, (hows

the great antiquity of TirtdpurL , Inhere are many little Mat'hs having

niches in one fide, in which are impreffions^inunbur.nUcby,. of Lamm
and deities, and on fome of the piles pf Hopes are

:

figures of Lamas, 'of

.Ndrdyan and q£ Bhafmdjurxa.zv&d on large flat- pebbles*., iji

'. ''.'-•
• .,-' •

'

Auguft 1 ft.

—

Thermometer. :40V Leavelbc yak cows, calves, and

wy goats—Commerice our march: at 10 A. M. meet a prjrty of

Unias going with feveral loaded yaks to the fair at Ghertope. The manes

of the yaks were dyed yellow with the Gcru earth. At 12800 paces

come to our ground and encamp in a green pleafant fpot, in a hollow

furrounded with -many fprings^ at 4
h 30' P. M. At 8 P. M. Thermo-

meter 46 ,

Auguft 2d.—Thermometer 32 . A fevere frolt during the night—

ice a quarter of an inch thick over (landing water. March at

io h 20
'. At 10825 paces a large fheet of remarkably blue water at the

foot of the mountains to the right, called Rdwanhrad faid to give rife

to the principal branch of the Satudra,. and to- communicate by a

river with the lake Mdnfarowar, named by the natives Mapang.

Rdwanhrad bears S, 25 E. diflant 8 miles. At 16827 Paces ^^ an(i

5U
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encamp at 5 P. M. At 7 P. M. thermometer 47 . This day we faw

swore wild horfcs than on any former one, alio feveral wild affes of the

kind, called Gurkhar, and like wife I believe fame mules. The affes,

are a little lefs than the horfes* Saw likewife Barals and many yaks.

Augujt 3d.

—

Slight fro ft, thermometer 34°, March at 9* 50V At

7287 paces, crofs a ftream over a wooden jankhuo. At 7325 encamp on

a high fpot. This is Gangri or Darchart. There are four houfes of uri-

burnt brick or [tones, and about twenty-eight tents^ amongd which that

of the fervant of the Latah agent is apparently the belt. Sixteen years

ago the old pundit fays this was a place ofconfequence. There we find

many Juari and Dhennu merchants with grain, and three tea merchants.,

who fay they are acquainted with Pekin, which they call the capital of

Mahdchin : but they themfelves refide two months journey beyond

Pekin. The Tatars of the diftridls we have feen, wore their hair plaited

:

thefe people had it cut all round, fo that it hung Io\y andloofe in their

necks, and th-ey wear coats of kid fkins made fioft by rubbing, and

the hair turned inwards.

A cascade iffues from the rocks juft above JDarchan, and falls into

the Rdwanhrad, which is fupplied by the melting of the fnow on the

great mountains at the foot of which it is fituated. It is faid to fur-

round a considerable extent of mountains, infukting them completely 5

but this, being the relation of natives, h to be received with caution.

Augufl 4th—Thermometer at ^
h A. M 57 We were refolved to (by

here to-day to recruit my (Irength, which flood much in need of it

after frequent attacks of illnefs.

Awgujl £$,—Thermometer 48
s

;
Leave Darchan or Gangri at ioh
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30, At 2675 Paces cr°fs a ftream which in five -or fix branches comes

from the Cailds mountains and difembogues itfelf into the Rdwan-

h>ad. At 13235 paces reach the top : fee a fine looking wild horfe.—

Defcend to five tents: a wild afs grazing clofe to us, and a prodigious

flock oHheep and goats. The lake of Manfardwar or Mapang now

appears at the foot of a long declivity ofpafture bounded by im-

menfe mountains towards the South, and, having in front terraces of

fione with the ufual inferiptions, and a honfe inhabited by Gelums.

'jiuguft 6th.— II alt on the bank of the lake Mdnfarowar. Morn-

ing early, thermometer 47. ° This lake is confidered as the mod
facred of all the places of worfhip in the opinion of the Hindus,

founded probably on the difficulty of accefs to it, not merely on

account of its diftance from Hind&ftan, and the ruggednefs and dan-

gers of the road, but from the neceflity of every pilgrim carrying

with him money and provifion, which latter he mud occafionally

eat without any preparation on account of fcarcity of wood. Few

Jdgis can afford the expence of this journey ; and I met with two

on the road, who mult have returned for want of funds if I had not

borne their expences. The name is derived from Man* and Jardzvar,

a Sanfcrit word fignifying a lake. The flory upon which this ap-

pellation is founded is related at great length in the Sdflra. Why it

is called Mapang by the Unias or Chinefe Tatars, I have not been able

to learn : but it is confidered by them an adt of religious piety

and duty, that the neare ft relation of a dead perfpn fhould carry a

portion of the alhes of the deceafed, and empty them out of a {"mall

bag into the lake, as is praclifed at Hardwdu

Hindu geographers have derived the Ganges, the Satniird and the

* At feill length Mano/a, divine : made by BhaumEj nmcdMxNAJ, ih« rainrf, emphatically. C,
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Kul'i or Gogra from this lake ; and as I believe no Europeans ever bef re

vifited it, I was anxious to afc'ertai'n w nether it really gave rife to the

two la ft mentioned rivers or net—as to the former, it is quite char

from the obfervations made in this journey, coupled.with thofe. in the

trip undertaken at the fuggeftion of the late Colonel.Colebrcloke by

Me(T;s. Raper, Webb, and Hearsay, that the Ganges derives its fup-

plies from the melted fnow of the mountains of the Himalaya, and 1

tho'jfind fmall ftreams, which fall into its various branches during their

paffage from thefe llupendous rocks to the great common mouth at

Hardwdr ; and that it does not receive, the fmailed ftreamlet from their

extreme Northern face, nor from a iource to the Northward of them.

Harballabh, the old pundit reported, that near the South-weflern

•corner, a river iffued frotri it, w! ich flowing in a wefterly direction went

along the Rdzoarfvad, and 'efc -ping from its Weftern extremity near

the foot of the great mountain, frmed the lirft brarch of the Setkj.

Yefterday evening I mounted upen a very high bank, and thought that

I perceived diftinctly the whole of the line of the fhore, without feeing

any outlet, with the exception of a fpace near the S. W. angle which a

projecting rock concealed from my view. Determined not to leave tbi&

point in doubt, I took a fi'fhing rod and gun, thinking that I mould have
;

time toamufe myfeif a little in one or other diverfion and return by the

evening.— At about ten I began my march j and, although very weak.

from the frequent attacks of fever to which I had lately been fubjeft,

I felt confidence that I mould accomptifh het objedt without any

material degree of fatigue— as we were encamped about the middle

of the northern fide, I walked along the fhore towards "the Weft—The
beach was formed of fragments of Hones rounded, and thinned when

of fmall fize, by the continual a&ion of the waves: but in fome places

great maffes of red and green granite, marble, and lime ftone had
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fallen From the face of the rock, which in many parts was 300 feet

perpendicular. Thefe Hones frequently wafhed by the furf, and

glazed by the fun, afforded a very unfafe footing : however, at this

time it required only care to prevent falling, which would have en-

dangered a limb, as fome of the fpaces betwixt the flones were very

deep. The deep band was here and there cut by profound and pre-

cipitous water courfes, now dry ; but occafionally ferving to convey the

fnow water from the high tables upon the head of the bank, into the lake.

The front of the bank at the height of from ten to thirty yards, had houfes

of loofe ftems and wood built in receffes upon ledges ; but, as there were

no ftairs to them, I thought theminacceffible to human beings, except by

means of ladders, ofwhich I fawnone. They were inhabited, as I beheld

fmoke iflue from many, and are I prefume the fecluded retreats of mo-

naftic reclufes of both [qk.cs. One ofthefe nuns accofted me by the name

of Guni Lama, and returning along with me, pointed to one of the rock

habitations, which I concluded to belong to her, and appeared by her

geftures to invite me to it. However I was £0 ungallant as to refufe

the lady's hofpitality : for I cannot fuppofe that (he had any other mo-

tive for her civility than to offer me refreflhrnent or to afk charity, the

cufpofition to which, the view of the inconveniences fhe was fubje&ed

to, by fuch a lodging, might poffibly excite. A weather-beaten, face,

half dripped of its natural covering by the joint aciion of a hot fun

and cold wind, bliftered lips, a long bufhy beard, and muftachios, in

a country where the former is carefully plucked out, with a gait not of

the firmed, had probably raifed emotions of pity, and induced her to

think I might (land in need of repofe. Be it as it may, with the mod
cordial falutation and expreffion of thanks by dumb (how, I took my

leave, and went on with my furvey.

After an hour's walk, the beach changed to a deep fand, in fome

5*
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places pure and in others mixed with pebbles.- That on the water's

edge was bordered by a line of wrack grafs, mix^d with the quills and

feathers of the large grey wild goofe, which in large flocks of old ones

with young broods, haftened into the lake at my approach ; and

though 1 fired feveral times with buck mot, few took elfeft, from too

great diiiance. ' Thefe birds, from the numbers i law, and the quan-

tity of their dung, appear to frequent this lake m vail bodies,*

breed in the furroundin'g rocks, and find an agreeable and fafe afylum

when the fwell of the rivers of Hindujian in the rains, and the inunda-

tion of the plains, conceal their ufual food. Many aquatic eagles

perched upon the Crags of rock; and feveral kinds of gulls fkimtned

along the fkirts of the water. An unufually large body of great black

.^gnats along the beach rendered walking troublefome from their aiming

to get into the nofe, mouth, and eyes: but, when the wind lulled,

which it did for half an hour, they flew along the furface of the water,

and became the prey of a kind of trout without fcales, which rofe at

them with extraordinary voracity, and with which the water feemed to

be literally alive. I hoped by rounding the N. W. corner to have had

fport by throwing ac-rofs the wind; but it then fuddenly chopped

about, and a.heavy furf beat upon the Weftern more. As the bank ap-

proached this angle, it declined to gentle elevations leading to inter-

rupted Table Land, and at its bafc was a large bay, from the bottom of

which rofe a pyramidical red rock, connected with a line of ridge of

high land to the higher flats to the North, and deep towards the South.

Upon this was the houfe of a Lama, and many Gelums, pitched in fili-

ations which produced a romantic effect, not a little heightened by

flreamers of various coloured cloth and hair, floating from hish poles

fixed on the corners and roofs of the houfes. Leaving this and divert-

* From the known refoit of the gev goofe (th^fwan of HmJx posts) to this lake, the bird is called in

poetic language Mana/aucah « Jae, whofe abode is the Manafa lake.-iw,' Cojb, b, z, c, y. <v, 21, C.
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ing my fteps to the South,' I went along the bafe of granite rocks

amongfl fuch trooblefbme, rugged and flippery (tones:, as " had inter- :

rupted my progrefs in the outlet, till I reached a high, level,
;

and firm s

bank, which feparated the water of the lake from that which accumu-

lated by the Hope of the furrounding upland, directing the melted

fnow into it. At the end of this natural barrier, I faw a point of

rock running into the lake, from the top of which I flattered myfelf I •

fhould have a pFofpecl that would command the whole of the Ihore lo

the S. W. corner, and put an end to a tafk which I now found fome-

what too much for the little llrength I -.poffe-fTed*—But I was Severely

difappointed : for, on mounting a deep hill, of which the point in

que (lion formed the front to the lake, another large mountain inter-

vened to prevent my view, with a deep valley between it, and that,

which I had too haftily concluded would finifh my labour. When I

had reached the fummit of this, another equally high prefented it (elf..

My fervants were much fatigued : for my own p^rt, I was obliged fre-

quently to lay down; and it was four o'clock when I reached a fmall

religious pile, whence I got a fair fight of the Ihore I was fo anxious to

fee, with the exception of a very i'mall portion that was intercepted

by the proje&ion of a high bluff angle flatting into the lake: unable

to proceed from the aching of my limbs and intenfe third, which

I could not gratify, I fent a trufty harkdrah to explore the angle which

was concealed from my fight. -The fky, which had frequently been over-

call and difturbed with violent gulls of wind, now became clear,

and funfhine illuminated the whole of the circumference of the

like, fo as to enable me diftinctly to define every portion of its

fhore clofe to the edge of the water, and up to the foot of the

mountains, by which it is embayed, with the exception of the point

to which I had directed the- harkdrah to proceed : there were nume-

rous traces of watercourfes leading into it, the mod important of
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which was the Krijhnd fweeping down a ravine between two high

mountains of the Himalaya range, and expanding like a fheet as it

approached the verge of the lake ; but not a break, nor any other ap-

pearance indicated the efcape of any river or even of any fmall

flream from it.—Although this was clear enough to the naked eye, I

employed a telefcope * and this as well as the evidence of two fervants

who gave me an account of what they faw, fhewed that the Man-

farowar fends out no rivers to the South, North, or Weft.

At half pail four I began to return, and defcended to the fhore,

which was a bed of round pebbles that had fallen from the fide of the

mountains. Large maffes of thefe (tones imbedded in a hard cement

like old firm mortar, in fome places obflrucled the path, which appa-

rently was more ufed b)r yaks than trodden by the feet of man. I was in

hopes, that I mould' be able to reach the N. W. corner before the fall

of night; and by afcending the high Table Land, that formed the fum-

mit of the Northern bank, avoid the deep fand and dangerous ilony

beach which I had traverfed in the morning. Walking upon a flat

furface in fome degree relieved the active aching and fpafms of the

thighs and legs brought on by great exertion in climbing and descend-

ing, but did not take away the forenefs of the mufcles. However I

laboured to the utmoft extent of my power, but was much impeded

in my progrefs by a ftrong wind which poured into the lake with vafl

feopetuofity from theWe ft
s
and rendered breathing difficult. Since morn-

ing the wind had fhifted four times, and had only heai a little flill for

half an hour. In fpite of all my endeavours I could not attain the gra-

nite rocks to the S, of the Lama's houfe before night came on; and by

another hidden change of the wind, the furf was thrown fo high on the

fhore, as to efface all traces of the path, and leave fcarcely room enough

£o pafs between the face of the rock and the water„—In a fmall recefs
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we lay down fjbr a few minutes; and as I had not feen the furface of

the high land on the North, and the night was dark
s

I thought it on the

whole more advifable to encounter the fatigue of wading through the

deep fand, and the rifk of injuring our legs and feefcamongft the (tones*

than have the chance of falling over the precipice of the rock, or into

any of the deep ravines by which its furface was broken,, But there

was another inconvenience, that was unforefeen and very annoying.

The wind had put in motion the dry fand on the weftern extremity

of the northern Chore, and this rofe into our eyes and almoft blinded

us—The fervants, who were with me, had eaten nothing fince the

day before ; I had only taken a cup of tea in the morning, and,

though in health, thev were little lefs exhaufted than myfelf. For

my part, from the violent pain in my limbs and the Angularly acce-

lerated a&ion of breathing, I was compelled to fit down every ten

or fifteen minutes ; and was in one of thefe halts overtaken by my

harkdrak, who reported that he had gone nearly to the foot of the

Himalaya mountains covered with fnow, and had not feen the fmalleft

trace of any river iffaing from the lake. At half pad eleven, benumbed

with cold and completely overcome with fatigue, I reached my tent,

where a cup of warm tea was a raoft welcome refrefhment.

Auo-u/t 7th.—Thermometer 49. Found my eyes inflamed ; and

obferved that thofe who were witb me, had alfo fuffered in the fame

organ. Sent for H arballabh, and obferved to him that the river which

hchadcrofledon Sankhos fixteen years ago, did not as he fuppofed proceed

from Mdnfarowa-, but from fome part of the Himalaya to the weft, and

taking fuddenly a weftern courfe, fell into Rdwanhrad, and led him

into error on this point. He was very poiitive on the fubjeft ;
faid

he could bring the evidence of all the inhabitants of the neighbour-

hood in fupport of the truth of his affertion, and that my harkdrak

5^
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had not gone-' as- far -as. I .ordered him to do. To fettle this matter,.

the .fame, harkxrah, and' H^R Bpo, the young pundit,- were. directed, to

proceed as far as, the fouth weft corner. Athalfpaft eleven at night/.

they-. re turned much fatigued and fu fFe ring from 1he cold—They nated,„

that they had gone beyond, the fou*,h- wefl corner and within 500*

,

paces of thz s Kit/tina , river on. the fouth fide, without finding, , any,

appearance of .a river iflhing. from the, lake, or. of any former bed,

of a river which had, efeaped, from-.it,- The -diflance of the Lamas- -

;
.

houfe from, our encampment was 352ifpac.es;. from the former place,

to, the, foot
. of;dhe< mountain, . from .the top of ..-which .1 .made. my.

furvey, 22500 paces,: th- v went 5000 paces-farther v, making Lathe whole,

2.16.21 pa>ces
J
or, about eijht-een E«£/y$ miles; which doubled by their re-

turn, made their day's journey thirty-fix milesT According to their cal-

culation, my journey con fiileid.oftwenty-four miles: but a4ding..the erofv

fing of the h ills,-it may. fairly.bee ftimated at three, more. The., di fiance

altogether is but trifling
; yet the circumftanc§s ofmy weaknefs from pre-i

vious i.Mnefs, the badnefsof the, road, be jrjg; benighted,- &$> rendered its

performance.very diftreffing.—However^ the fa 61 ofMdnjardwar giving,

rife, to. .no large river has been .
ascertained hy it* .The old ..pundit re-'

mained much d-iflaifcfied wtfh the deci(ion v and a Lataki traveller affert- \

ed, that eight years ago the ftream, which he mentioned, actually exifled
?

and that it fincc that period ..dried up a and the bed has. filledo Perhaps

an earthquake may,have been the .agent in this. efFeft. . I believe the

period a ffig.ned tallies with that which was fo mifchievous at Sirinavar^

and might have extended to ..this place

Mansa-^owar or Mapang, of which we had no means of afcertainin^

by aftronomical observation, the exac"t geographical fituation, i$ bound-,

sd on the fouth by the great Himalaya, which pours its liquified fnow

into.;i?s .baJjn ; on,the Eafl by a prolongation of the Cailds ridge; ancl \
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ow the norlh and waft by very high Jand under the form of mountain,,

table, ravine, and Hope, all declining towards it. In form it appeared

to me oblong; the fides of the eaft, weft, and fouth nearly ftraight,

that of the north and efjecially to the north-eait where there- ; is a plain at

the foot' of elevated land, indented and irregularly tending to the eaft

The angles were not [harp, or its figure would have approached nearer

to a fquare than any other ;but it may be confidence! as an irregular oval.

Its breadth from fouth to north, 1 efti mate at about eleven miles; its length

about fifteen. The water 3 except where difturbed by~' the wind near

the beach, where it is- Tandy, is clear-arid Well tafled. No* weeds are

obfervable on its furface, but graf^ is thrown upon its banks from

the bottom- -The middle and fides fartheft from the fpecTitor refket

green ; and, taken altogether * it has""•a-noblc appearance, whether in

an agitated Or a quiet (late. We had.ihowevef but little opportunity of

feeing it unruffled ; for the changes of temperature of the atnnofphere

are here exiremely frequent and fudden, attended-' with great muta-

bility in the. wind.—Confidering the'heat of the fun in the middle of

the day, the vaft bodies of {now on the fummits of the neighbouring

mountains, which produce their influence when the fun begins to de-

cline, and the breaches and: gullies' through the' ranges of hills, it is not

furprifing that there mould* be an* almbft continual Conflict between

oppofite currents of air^ or Ast the ;lbift9 of » temperature mould be

frequent and great —At what feafon 'this large bafin is mofl full I could

not learn; -but I.apprehend this muft be thedrieft feafon, as the greateft

part of ihc watcrcourfes which I faw were dry. But I found no ap-

pearance c ! -ater-mark above four feet higher than the pre fent water

line; which would be wholly infuflicient to produce any overflowof

its baiiks.

-aw a great number of fkeletons cf yaks bctiveen the low and h\
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water mark; and, although the bones of the trunk and limbs were

bare and bleached, the head was in almoft every inftance, and particu-

larly its fore parts, covered with the fkin to which the hair adhered.

I could get no account of the caufe of the number of the carcafes : but

think it probable9 that in the fevere feafon the (pace between the banks

and the water is filled by drifts of fnow, and that the yaks going to-

wards the lake fall into them, and are fuffocated. Adverting to the in-

itinct and experience of this animal, this folution may be erroneous

:

but I have none better to otfer.—At firfl it occurred to me that they

might have been facrificed : however enquiry did not bear out this

conjecture; nor could I difcover any ground for thinking that thefe

creatures are fubjecl; to epidemical difeafes, which might have compel-

led them to refort to the lake, either to quench their third, or to alle-

viate their fufferings by bathing. With regard to the prefervation of

the fkin in the fore-part of the head, this would foon dry from the in-

fluence of alternate heat and cold, and there being little mufcular fub-

ilance between it and the bone to become foft and enter into putrefae-

jfugiift '8th.—~Begin to return towards Hindujlan ; thermometer 45 .—

Mr. H. cut :his and my name on a ftone and left it in a fecure place.

At eleven A. M. march." At 9100 paces pafs tents of Tatars, and Juaris:

crofs a waterco.urfe, at 10200 paces, which was dry, when we went to-

ward Mdnfarowar, but is now two feet deep. At 12126 paces encamp

near feven oteight tents. The valley of Gangri is about twelve miles broad

and near twenty-four long. At the eaitern extremity is Mdnfarowar

:

oppofite is Rdwanhrad.—The lattsr lake has always' been reprefented

as furrounding fome large portions of rock a little detached from the

great Himdchal : however the view, which I had of it, completely

de ft roys this idea. It con fills of two legs, which are long, and not
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very broad; one leg runs eaftward towards Mdnfarowar, is ft raight,

and ends in a point; the other goes to the fouth amongft the hills

;

and their divergence, forms an angle almofi directly oppofite to the town

ofGangri or Dereham, I think I faw a ftream iffue out of it at the

we Hern fide of this angle, which probably communicates with the

many ftreams which form the Setlej : but this point I purpofed to

make out decidedly.

it

Augujt^h.—Thermometer 42°. I differed "much from fever, and

was unable to goto Rdwanhrad. About fun- fet the wind became very

high, and thick clouds with loud peals of thunder announced the ap-

proach of a ftorm.—This began with hail, turned to rain, and at midnight

a fall of fnow took place which lafted till morning.

Augufl' \o\h..—At fix in the morning,-thermometer 32". Our tents

covered
s

t!wo inches thick with fnow which continues to fall. The

ftreams 611 the phin much fwollen, mmy parts covered with water

that were quite dry ye fterday. The ground very poachy, all prof-

peel; of vifiting Rdwanhrad given up, and anxiety felt, left a continuance

of this weather ftiould fill the panes of the Himdchal with fnow, and

exclude us from Hinduflan. Rdwanhrad receives many rivulets from the

fouthern face of the Cailds ridge ; but a large body of water, it is

probable, falls into it from the northern front of its fnow capped-neigh-

bour the Himdchal range.—I much regret to leave unfettled the

queftion of a branch of the Satudrd proceeding from it ; but muft bow

to the neceffity of the cafe.

On its banks vaft numbers of wild geefe are bred, and it is probably

better llored with fiifi than Mdnjaroimar, as one edge of its banks is fring-

ed with grafs of confidcrable height, and there is fwampy land at the

52
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mouths of the ftreams which empty themfelves into its bofom. At

a diftance its water was of an indigo blue. The eaftern leg appeared

about five miles in length ; of that of the fouthrn one I could form

no opinion, as it was loft in the mountains. The name is derived from

Rdwan To much famed in the Rdmdyana, and the Sanjkrit word faai

fignifying lake. The principal ilreams, which rife in the Cailas
t > and

difembogue, are ift, The Siva Gangd ; 2d, Gouri Gangd; 3d,

Darchan Gadrdh ; 4th, Cdtydyani ; and there are many others without

names. It is faid to be four times as large as Mdnfardwar ; but of this I

can give no opinion. We have been forced to remain here all day. At

nine the fnow ceafed to fall, and was followed by rain that continued

till three. At twelve, thermometer at 62 . At fun-fet rained again;

thermometer 43*. About midnight the rain ceafed.

Augufl nth.

—

Thermometer 42**- March ato^, over a plain which

is very poachy. Ouryaks 9 though very ftrong, labour through the

foft ground into which they frequently fink up to their bellies ; but if

lefc alone, would feed and wade along. Enghjh oxen would be much

diftreffed and frightened in fuch quaggy foil. A hail ftorm induces us

to halt at 9825 paces near a fmall river at three o'clock. Thermometer,

Even. 49 . Cailds mountain Is fuppofed to be the favorite relidence of

MahadevAj and is fituated oppolite to the great lake of Rdwanhrad, and

little diftant from that of Mdnfarowar. As its fummit is always cloth'

ed with fnow<, it is but a cool feat: however this cold is faid to be

neceflary on account of the poifon which has heated his frame ever

fmce he fwallowed it at the period of the Sankh Avatar,

Augufl 12th.

—

Thermometer 40 . A party of people, having in

charge a body of about feventy yaks loaded with Jwajow in facks,

palled our encampment in the direction which we mean totekc. March
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at 8|. At 2400 paces, many wild afles, and fome animals, whtch are

thought more like mules than either horfes or alfes. At 6780 Gangri

valley ends. The declivity goes to the left, and the water of this land

falls into the Tirtdpuri river. At 7000, meet the old road. At 12,969

reach our ground oppofite to our former encampment

Augujl 13th.—Thermometer 37". March at g^ 15'. At 3970 paces

fall into the Mijar road. At 4460 defcend to the bed of a rapid river,

which we pafs over a Sankho. Here we found many Gelum families

of Tatar Ihepherds, who had been carrying to Mdnfarowar the afh.es of

their deceafed relatives. At 5315 paces defcend to another river in

rapidity and volume of current, (imilar to the former. As there was

here a Sankko three feet in breadth, we thought it right to attempt to

force our yaks over, loaded; but they dsfliked going on account of the

height of the planks from the water, and the roaring of the river as it

descended through the contracted channel. One, which was clofely

preffed, preferred leaping into the water from a bank of ftones feven

feet high, and fwam undet the bridge to the oppofite fide loaded. At

14,886 paces reach Tirtapuru Wait in the veranda of the temple, where

our wool is packed, until the arrival of our cattle with the baggage,

which did not take place till near leven in the evening. Went into the

temple to hear the Gelums repeat their vefpers, the recital of which was

accompanied with cymbals, and the beating of a deep toned drum.

The performance of the ceremony was preceded by the blowing of

conchs from the top of the temple. We generally found the Gelums

aUifled by the Judns or Dhdrmis.—One of thefe men laid that the

breach of chaflity in a nun was compenfated by a fine of fifty rupees,

and that of a monk or Gelum by one of fixty.

Augufi 14th —Halt aXTzrtdp6ri. Thermometer 38", A report car-
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rent among it the Juarh and Dhdrmis
s

that the Gorkhdli governor of

Srmagar has writtens that he underltands two Europeans have gone by

the Niti, and two others by the mama oafs into thtUndes. He defires

information maybe conveyed to him, as to who they are and with

what intention they are going.

Some Juaris whom we here met, were concerned in the tranfaclion

re {'peeling conveying fhawl wool to Belebre fair for Mr. Gillman, which

had excited the attention of the Latdkhis, caufed their complaint to the

Garpan, and his Tevere edi£t againit the clandeftine fale of this article.

One'man told me, that he had been feized by Ahmed Khan the Latakhr,

for hvmga fmall quantity in his poffeflion,"which he faid he was about

tu make into pa?ikhfs. This day I was much indifpofed with fever.

15. h.—Thermometer 44". March ate/ 30': at 4700 paces

corns to an afcent of high Table Land. At 5,836, a large river fuppof-

ed to iffue from Rawanhrad joins the Taat river, at S. 30 E. diftant \\

mile, the little ftream falls into it here likewife. The ftream refulting

from this junction now takes the name of the Satudrd. At 6325 ar-

rive at fome mud temples -with many caves in the rocks, ftiewang the

place to have been once a winter refort of the Uniyas but now deferted.

A .violent dorm of wind, thunder, lightning, hail* and rain now fets in

aajd lads till nearly an hour.—Rains again at luEhfet. Thermometer

59 . Find two Juaris encamped here on the road to Kien- lung : one of

thefe traders reproached us with fpoiling their market, by felling

our goods at too low a rate. The Juaris have hitherto been the princi-

pal medium through which the Uniyas have received, fince the con-

quell of the hills bv the Gorkhdlis, the produce of Hindujlan and Eu-

,rop,a 1 merchandize ; and they have fold their wares at fo high a rate,

as tp .have confined the demand to a few rich individuals^ fuch as

the Carpa \'

3 Dcbas, and Nerbas,
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j-w^ 16th.—Thermometer %$*. March at 8* 30'. River remain^

ing clofe to the left. The low warm fwampy land in the vales about

Tittdpuri gives a graft, which is cut and carried as hay for winter pro-."

virion, for the horfes ©f the Garpav, a ,-H the>p«o-ple<of Kien lung, Ddba

and Dumpu, The grain called Awajau railed in 7
'<> kla-koU is aTo given

to them during § the rigorous feafon, and (aid to b hearty To >d. As

'this grain grows in a rigorous climate, it is worth while ik fend Tome

1 to Britain Tor the ufe of the inhabitants -of theweftsra illm

'At '5280 paces, 'reach a deep ro6ky pits of a (lone laminated, rollcrl

; and whirled as at Tirtdpuri, and apparently bound by the fame agency.

As 5^00, broken ground prefsnts appearances fimrkr to thofeTn which

-gold dull is found. At 5740 immerife manes' t)f broken rock of a

brown colour, much veined with quartz/in the cavities^of whi'tlvis much

^rock cryilal ";' that, Which is fmali, generally 'tranfpatent and regular

j.jn form ; the large cry Ilrals ordinarily difcolroured, full of fl 1 ws, a-nd frac-

tured or fhivered. lAt 6737, w&ter drips overan inclined plain of rock

and taftes fait and naufeous. At^i^S hot- water Hows from the rock

ana covers the edges oflts ecu rfe with ftony concretion of a yellowilh

colour. -At 9465 reach a good fankho over the Set'lej about fifteen

paces long, four feet broad. On the right bank a natural fountain throws

i hot- water a foot above its level, the edges of which a-re covered with a

^compact, hard, white, tufa at a diftartce looking like-ice Come toour

ground at 4
h

io': wait in a cave till our baggage arrives. Have this

i day come 9765 paces, and encamp in a hollow furrounded by rocks

formed by hot-water, oppofite to the town of Kien-lung, fituated on

fpires of rock on the right bank of the SetUj diltant \ of a mile. The

1 --ad of to day has been of a very rugged defcription ; and the yaks

\ th the wool and baggage were obliged to make a circuitous routq

ov ;r the tops of the* hills, iri order to prevent the loads being knocked

6 A



©Urhy-the Hones w^ich; proje
:
£leoV from the fides of the. path that we

toofcJ^Yetj/rrOtwithftajidio^.rBarj^ pf-the loads fell', and rat nig.lit.it was.

difcoyened-iibat the fiik-^rV hon^Ifo waf; milling along wi^h a^fm^H^^v

ket'ot Cafamir faffVon' which- i jhail-boughtfrom
;^ :

,LaUkli[ 'agent. no j)jv

The. Whole -of the country; jFrpm- Thtdp&riXQ, Kicn-lung or Chir^lu^ig^.

exhibits abundant' proof of the prefence of minci"ab,
: :an.d.-jthe ;HV'l;s

teem with fprings of hpu-wajteiy.ipipifgpatcd with various minci;.! and

faline fubftances, which we had neither leifure nor means to anulyfe I

the fprings of TirHpuri feem charged with eajcarepu?. matter alone,,

which in procefs oftime becomes ljme Rone, marhV,aLcj calcareous fpar...

Near 'Kienduii^. %
the hot-water contains calcareous-matter mixed with falls*

Still nearer
;

lo
:
this, town, it is charged with iron i and oppofite to Kc'in--

Ityig;.is a qiyern into which drips water highly charged with fulphuric.;'

acid; jFhis tavern isabouUweiye feet: in breaddi, at it^mouth- five feet

bi^h. and .about fourteen feet in depth,, from the entrance to die back.
1 - --

(

- * • t
-

' j ' t ; • x

pirLi ^ThQiHoojr^Qnfillvof. projeciionsof calcareous matter mixed- withj,

fu'lphur^arid .cavities or pools of water about four .feet deep,, tra rfparenr*..

highly chareed with fulphur. Hot fuJDhurecus .vapour iflucs through:

B'ri'Wrbu? holes in the Qoorvand a per fori is thrown into, perfpiration al-

sno ft immediately, without his; breathing being inc.pmmod :d
i;
by the ful-

phurfleawi /provided he -Handupri^hu Iput he is feized with couching

amfafenfe of fuffjeuion, if he crouch on the fl ))r as. happened to a Bin*.

dh who fat dawn.
,
This occurs hkewife irUh.e grotto dm cani, and ari fes

merely from the fpecific gravity of the. fiilphureous, gas, bring greater

than that of the a'tmo fp he ric a ij% with which it does not mix with cele-

rity. The fides of the cavern were formed by calcareous matter, and

Hour of fulphur, in fome places fl raw colour, in others of a deep

brim (lone hue. The proportion of brin-ifune.to the other material is

tiear-ly two to oae» The fide is fo,foft, tU„t it may be fcooped off by



^AiQi'd^#s i

the,.hpd,, and.is § Ijffljjp
wipifa It. is rubbed into powde^ wltfi cafe, and

th.-n mixed with qil which unites with the fulphur, and the calcareous

flatter fubfides. Coal has not yet been found by the natives ; and fuel is

only afforded Ly the furze in im all quantity, if fuel were plentiful
=30 ,....;. I [JUT '" V [fit

_
. 'ill E, 1 1

,--;...: -tV>, MM,
»

] apprehend, that miny hundreds of toys of fulphur might be obtained
tin Jbnifol 7 ii; :'. ;

. InnucT ... k, rn r: \ m ..: ncr
A

;V-i.

fro.Ti this cavern, arid, the immediately iuxroundin,^ calcareous racJb-

which, even where
.

whi'.e-, is. li'ghly charged, with, fulphur.. Immedi-

ately in front of the moudi of the cavern, and forming a& fewere, its-

threfhold, is a mound oi" calcareous ftDne, through chink? of which--

fpring many jets of hot-water perfectly tranfparent,. and of a finell and

fcade . veiy fimilar to that of HaiTQ.wgate._- The vafi walls and mafles. of

rock which have been formed by the action of hot fp rings in this neigh-.

bourhood, fhew aa antiquity: that bafiles refearcli and would afford*

food for fceptics*

The town of Kieii lung, confiding of about a hundred frnali houfes

built of unburnt bricks painted grey and red, is limited upon the fum-

suit of a duller of fpires or natural pillars of indurated clay in the face

of high banks of the (am- material, which overtop it hy at lea ft a hun-

dred feet, whilftthe towa itfelf is, at lead goo feet above the bed of
the river, and in a red- ing angle.. This kind of (ituation. Terns panicu-

larly affected by the Unias for their winter .reriremenjis.; and die Drefer-

cnce is fraud 'd uo >n judicious principles ; for, from the conical fbape

of the pinna: les winch form, the foundation of. the houfes, the fno.v

flioi from them and fall.* into the valley below, the height of" the rocks

behind guards them from the fore: of the win Js, which ftveepover

the fummits of the hill;, and. the elevation of the town above the le,

vel of the pi \h\ prevents- the inhabitants from feeling tKe blafh which

frequently rulh along the coir fe of the river with a violence which can

icarcely be conceived,—At prefent from this being the fcafon molt
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favourable for pafturage,, the greateft part of the inhabitants here

left the town and gone to. a diftance with their flocks and herds.

Auguft i/th.^^THERMOMETER 42°. Four men were difpatched be-

fore day-break in fearch of the firkar's bundle
3
which they found, and

returned by nine o'clock: however, as the frrvants had begun to

cook their victuals, we could not march fill l
11 50. The heat was very

great.—At 500 paces a ftrong fulphureous fmefl Times from hot

fp rings ; the rocks flamed yellow with fulphur, which appears in con-

fiderable quantity mixed with earth in ihteruices betwixt mafles of rock.

At 2875^ the channel of the river from,beirig broad fuddeniy reduced

to 50 yards; road along its edge {tony. Reached our ground at feveti

JVM. 8383 paces This has been one of the -moll rugged marches we

have had in the Unda. /As it grew dark, we fired carbmes occasional"

ly to apprife our people behind of the direction we were encamped

in; and at h'aflfpaft nine had the fatisfaction to fee rhem arrive without

liaving me£ with any ferious accident.

Augvjl 18th.—Thermometer 37 . March at 8
h
$5. "Some of the

*vak cows left the water courfe and went up the rock, the face of which

became fieeper as they advanced. v'Orie of them,, finding heffelf fepa-

rated from the great mafs of her companions, without" he fitation, leaped

from a height of about fourteen feet into the dry w^ter-courfe, appa-

rently without being hurl by the fhock ; and her example was follow-

,id by thofe which had taken theTaihe path.

At 6900 paces, commence defending to a river formed of two

branches, the right coming from S. 5 W. the left S. 35 W. They run

.K 30 E 9 ..At 7625 reach the point at which the ftreams juft; mentioned

join, and brewing through a high mountain, fall into the Salej. Trie
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bank on this fide is as it were differed ; the fofter parts having been

waGied from the harder ftrata : the latter prefent a very irregular and

extra< rdinary projecting furfa-ce. At 7700, crofs the river \~ feet deep.

•at 8000 dtfeend to fecond river, the water of which is more clear, and its
'1

banks afford more grafs and furze for fuel. At 8050 crofs and encamp

at one P. M. Here we obferved on the banks of the river many larva, q£ a

kind of locuft, which breeds on. the flony plains of Tatary, marked on

the body with a yellow ring on a black ground, and having a large

horn in the tail. Two fpecies, of locufts breed here ; one with pur-

ple wings ; by cl ipping the horny cafes d-rongly together it makes a

fmart crack as it flies. The other is twice as large, the carcafe and

wings, of a yellow, fpotted with points a little darker.

High wind from the Himdchal, which laded from three to night fall.

Thermometer at feven P. M. 56'.

Auguft 19th.—Slight frofl. Thermometer 37*. March at 7. At 1300

paces, obferve that the two rivers which we eroded yeflerday join due

eaft about goo yards At 5000 commence afcending the gorge, and reach

the fummit of height which fhuts the valley. At 5240, arrive at a pile

of flones and defcend by a tolerably good road, on which were many

fmall fragments of different coloured jafper and white agate : to the right

is the river formed by two dreams, and now running parallel to our

line of march about 2| miles diftant. At 15,700 commence defcending

:

Ihe town of Dumpu in light. This is built on a fleep eminence forming

part of a ridge ftretching from the fide of a mountain and Hoping to a

river, but rifing at lead 300 feet above the bed of the latter. Some

ruined buildings on another eminence are feparated from the town by

a deep glen, in which runs a dream of delicious water. The banks of

this water caurfe, cut into flcps or narrow beds, are now covered

6 B
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by the grain called Awajau now in ear, and watered by cuts from

the ftream begun near its Toured. The relief afforded to the eye

by dwelling upon this, after having been fo long tired with the re-

petition of bare rocks and of plains mod fcantily fprinkle'd with ver-

dure, is fuch as cannot be conceived except by thofe who chance to

have been in fuch filiations. The inhabitants have alfo been equally

induftrious in turning to account a fhelf of gently Hoping land at the

foot of the ridge watered by the large river. The regularity and luxu-

riance of the crop fliew that the foil would be very grateful if the farm*

er would irrigate fufficiently.

... - ;.,' ..:,.

Auguft 20th.— Halt at Dumpu. Thermometer 49°. The warmeft

day we have had fincc our arrival on the Undis. Amer. Singh arrived

at ten this morning. It appears that a dawk or poll carried by horfes

regularly goes from Ghzrtope to Ouchong {JLajfa) Esch horfe performs

twenty kosaday; and the journey takes up twenty two days at this

rate. So that, giving the kos as two miles, the diftance may be eflimat-

ed at 880 miles. The intermediate country is nioft thinly peopled.

The ihawl goats are from Latakh to Lijfa, where it is faid there are fheep

with finer wool than here. The Ouchong merchants buy woollen cloth

at Chertope from the Laiakhi and Judri traders.

Thisday has been hot with the exception of about half an hour,.

during which we had a fmart fhower of hail. Thermometer at night

56 . We were obliged to halt this-day, on account
5 of our cattle being

much tired, not only from the continued' marching 1 that they have hady

but from their having feldom been able to fill their 'bellies on account

of the fcarcity of grafs in the courfe of our route.

Auguft 21^-Thermometer i§\ Leave Dumpii at 8 h
50'. At 3.80



MANASAROVARA IN IjN.D'ES. 48 <j

paces crofs a finall river, the water from which is made ufe of for ir-

rigating fome fleps of land fown with Aw&jau. At 6514 reach Tabla

Land ; a houfe of unburnt bricks about eighty yards to the left ; to the

S. four or five others, which conftitute the village of Gmgoul, formerly

tolerably populous, but now nearly deferted. It bears fk 60 W.

from our encampment at 6740, at which we arrived at two P. M. The

furze adjoining the Awajau fields, with fome fpringy land, formed a

:favourite refort to hares; and many Chakors* were.heardin the neigh-

bouring hills, and taking our guns, Mr. H. and myfelf had good fporr.

Found a partridge very like that of England m plumage and fize, but

which had a orange grunting call. This bird ran . aflonithingly fwift,

and I could not make it take wing. The Chakors breed in the hill, and

afforded excellent diver (ion, although at the fame time it was very labori-

ous and not without danger. This day three of our loaded yaks fell

over a fteep bank from thirty to forty feet higri into a ravine; and,

although they had ftruggled much to difentangle , themfelves, lay on

their backs unable to get up; on the ropes being cut, they rofe apparent-

ly with very little injury. Thermometer at night 5,5°.

Augujl 22d.

—

Thermometer 37°. March at 8
h
45'. At 1.1,900 paces

arrive at a pile of Hones with religious infcriptions carved upon

them. Ddbd looks larger from hence than from the approach to it on

the Niii road. We were welcomed by a croud of half naked dirty ragged

children in terms of friendfhip, and they were made happy for the

moment by a few fcraps of broken bifcuit and fome raiiins. We
proceeded to oar original encampment in the town, having completed

12,575 paces at 4* 40' P M. We thought it proper to inform the

Wazir and Diba of our arrival, and to enquire where it would be

agreeable to them that we fhould pay them a vifiti, to this a reply was

• Pcrdir-mfa*
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fent, that they fhould be glad to fee us the following morning.-—About

half pall eight in the evening the old pundit came to fay that the moon

was eclipfed, and we immediately heard the found oftrumpets and beat-

ing of drums and gongs from the temple of Narayan, and that erected

on the lite of the old palace of the Surjabans Raja. This I prefume

was intended to drive away the dragon, which during the time of an

eclipfe, is fuppofed by the Chincfe to attempt to devour the moon.

Thiseclipfe was a total one | but the obfcurity was much lefs denfe than

I ever before obferved it. Thermometer at night 55 .

^uguft 23d.—Halt at Ddha3
or as pronounced, Dhdpa. Thermometer

40 at fun- rife. At nine a mefTengcr from the Wazir and Deba ftated,

that they we re ready to receive us. In an apartment on the roof

of the government houfe, we found the Wazir and De'ba, along with the

brother of the Gdrpan, and a perfon whom we took for a commander

of caValry, feated in an open verandah, in front of which we placed

ourfelves on a cufh'on.—The prefents made this time were lefscoflly

than thofe on our fir ft interview with the young Wazir and De'ba.

After, the ufual complimentary enquire?, the Garpdri's brother re-

marked, that our journey had taken up a confiderable time, and

that he feared, if our return to Hindujlan were much longer de-

layed, it might be flopped altogether by a fudden fall of fnow

filling, all the paffes: a circumllance not unufual at this feafon

of the year. In anfwer to his remark, it was obferved, that we

had been fomewhat delayed by an illnefs which attacked me foon

after I left G'her tope ; and that our cattle had been fo reduced by

continued marching and fcanty fupply of food, as to be incapable

of proceeding as quickly as we wiflied. Tint we were very foli-

citous to return to our homes, and Ihould depart as foon as our cattle

fhould be a little recruited, and th&Wazir and Beba would aflid us by
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hiring cattle to enable us to carry our wool to MM. This latter they

prornifed to do without delay. I exchanged a knife vv.th the Wazir

for a curved horn fnuif box Aft;r a lilting of two hours, during

which a pi ite of raifi.ns was placed before us, we took leave and Slide

a vifit to the Lani. Ths old man was apparently much pleated to fee

us and had tea prepared, of which according to our Hindu character

we could not partake. Mr. H. brought as much orange cloth as

would make him a dfefs, but this he refilled, faying the weight of the

obligation would be too great, it being out of his power to make a

iuitable return for fuch civility. I found that a knife and pair oH

fciffais would be acceptable to him, and I Tent for them. He was

mo ft highly gratified by this token of regard, and gave us fome flips of

gduze fent to him by the DJba Lama, along with fome red comfi'-s

made of flour, water, and fame red colouring matter ; they were infipid,

but having been made by the holy hands of the head of the church

of this country, were faid to p off- is 'extraordinary virtues, provided

they were eaten before any other thing in the morning. Thefeproper-

ties lay in a very fm'all fpace; for the comfits were no bigger than

partridge fhot. Being d. Urdus' of bringing a fpecimen. of the Unia writ-

ing, fome of which had appeared to me very neat, I requefted, that he

would give me a written paper, as alfo one that had beea printed. In

compliance with my defire he gave me three Hips of blue paper, on.

which fome prayers were written in letters of gold by a Gclum lately

dead; and with his own hand he (Iru.ek oif.irom a wooden block another

prayer on a piece of coarTe Litbarux paper. In the latter, having placed

a few grains of Awa-jau, he blefled it, and wrapping it round with an

orange coloured (ilk thread drawn out of an open Huff with laofe tnJs

apparently for this purpble, he recomaunded us to hang it m a parti-

cu.lar- direction, and we ihould findnt in fome refpects ufeful to us.

He caufcrj fome tea leaves in a mafs to be brought to us, along with a.

6C
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fm4.ll piece of foda, which is in this country always employed to extrad

more of the colouring matter and flavour of the tea than would be done

foy the water alone which is here hard. A cheefe made of meal and

milk flightly daubed over with coarfe fugar, and having a few raifins
.

ftuck in it, with a cake of a Iweetmeat made of fugar and butter, and a

large plate of raifins, .formed his prefent. The cheefe had a very ftrong

fmell, and as well as the tea and fweetmeat was given to our fervantv

The old man finding, that we would not take, back the cloth, requcfted

that it might be given him the following day in the prefence of the

Gelums. The more we have feen of this pried the more we are pleafed

with the fsmplicity of his manners and the liberality of his fentiments, as

far as the nupidity of our interpreter would give us to underftand his

converfation.

•

In the evening we were defired again to vifit the Wazir.and. Deba.

They were engaged in writing to the Garpan\ and we requeued, that

a letter, in general terms, informing him of our fafe arrival, and ex-

prefiiog our thanks for his attentions, might be tranfmitted to him in

our name; which was done. It was promifed, that on the following

morning fome cattle fhould be brought, that we might felecl two for

our own riding, at the rate of fifteen rupees nominal per head, and that

others fhould be furniihed to carry our wool and baggage Two trays

containing rice with a lump of butter fecurcd in a piece of the fkin of a

yak with the hair on, were put before us as a prefent, along with a plate

of raifins; and a written order figned by the Wazir and Deba for five

goats was directed to be given to the fteward, who would on receiving

it immediately forward- the animals. Thermometer 55 in the evening.

At night the WazirTent an agate fnuSF box, in exchange for that of

horn. After I had the latter in my pofTeffion, I obferved a fmall ring of

gold., by means of which the bottom w&$ capable of being taken out irx
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order that the Chuff may be put in, the mouth being too fmall for this

purpofe. 5 could not help thinking, that the Wazir had overlooked

this circumftance in the fi'fflfc inftance, and now recollecting it, thought

he had made a bad bargain. Under this impreflion, and refolving fo

defeat his avarice in this matter, I pretended to mifunderftand his mef-

fage, and returned another knife with a fmall fiiver capped glafs fait

muffineer that had been admired in the morning by him. The agate

box was in the fhape of an urn flattened at the (ides, and furmounted at

each (boulder by the mafk of a Satyr. This appears to me an antique

of Grecian workmanfhip ; or, if it (hOuld be of Tatar fabric, the hollow-

ing does credit to their ingenuity. The Wazir feemed pleafed with

bis new bargain.

Augnjl 24th.

—

Thermometer 39'. This morning we" went to the

lodging of a LatdkhUCaJhmirian merchant, who (hewed us Ruffian lea-

ther and French woollen cloth. The Latdkhi (aid, that the Ruffians had

latterly imported much merchandize into this part of Tatary through

Tarkund, which is forty diys journey from Latdkh and fifteen from

Bokhara,

At night the Wazir and the red of his council fent for the old pan-

dit, and the brother of the Garpan faid, that they were anxious for our

departure, left fome accident might occur to us, which xvould be a

fotfrce of great uneahnefs to them. That we had now paffcd through

their country once; and as we were Firinghis, we could not be allowed

to ccme a fecond time. The pandit faid, that they well knew he was

confcious that they had it not in their power to prevent our v.fiting the

country whenever we pleafed. That whether we mould do fo or

not depended upon the orders of our fuperiors; but, if we (hould, our

dealings would always be governed by the fame integrity which they
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had already witnrflcd, and which they could not but approve. He them

departed This d^y a well looking Juarl in a clean drefs, of the name

of Deb or Debo'Sjngh, came to pay his re rpects to us; he was fori to

a man of confequence of the name of Dhamu, who had ordered him

to come over, and, whether we were Mahants or not, to offer his fer-

vices in whatever we thought he might he ufeful. If he thought us not

Mahants.,, he was directed to fay that 2000 men were ready to take

arms for the caufe of the Raja whenever a rallying point was furnifhed.

He far*, that, as our journey had been long, and we had, he underflood,.

been made to incur unneceffary expence, he mould be happy to

furnifh a draft on Snnagar for a thoufand rupees, if it would afford

us any accommodation, and would take the amount at Havidirar either

in goods or money, as might be mo ft agreeable to us. We thanked

him for the offer; which we declined, but employed hi n», in fame

little 'offices in which he was ferviceable. I fold the whole of the

coral beads I had provided for ninety rupees to Am* Sf ngh, who palled

them ov r to Deb Singh for fifty fhawl-wool goats and twenty fheep,

to be delivered to him at Niti, and to be brought down to Chilkia by

Karkh Deb. This, though much under their value, was the bed return

I could form, as, in the event of accident to our firfl batch of goats, the

fecond might fill their place, and this precaution was the more necefldry,

as all the perfons we met with, faid, that by far the greater part of thefe-

animals, if taken through the hills before the cold weather fhould have.:

let in, would die on the march..

Augujl 25th.*—Thermometer 41 . The Wazir and Dcba fent word-.

that the yaks would be ready to take our loads this morning ; we return-

ed an anfwer, that we mould not be able to march until the following

morning; and th t this would depend upon their performing their t

contract.- A meffenger returned with twelve rupees,. from the fFa-. »
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tzk and Deba, inftead of a like number of goats which they had

undertaken to fupply, but now faid they could not furnilh; and this

was foon followed by thofe perfons who faid that the people from

Ghertopc were extremely anxious to return, aid expected we would fet

off this morning, as they could not depart until we had begun our march*

We repeated our arguments and ordered our cattle out of the town

to graze. An order was given by the Wazir, &c. to (hut the gates, and

we lent two relolute men to open it, and to turn out the yaks. This

they effe&ed without refinance.—We then remonftrated in very ilrong

terms with the Wazir and Deba on the impropriety, and meannefs of

their conduct : after a little corwerfation they both appeared afhamed

and faid they did not afi: from themfelves., but under the authority of

the Ghertopc meffengers by order from the Garpan. Immediately after

the Wazir and Deba returned, thele people learnt our intention, and

without waiti ; g for our vi fit, faddleditheir horfes and went off. Tne

Wazir and Deba fent word privately, that, if we would take faffron, they

would inihe evening take fonxeof our cloth. TheLatakki faflionis re«

ceived by the Latakhis from the CafhmiiiaaX^d^^ inpayment for the

shawl wool furnilhed by the latter; and again given to the Unias in payment

for the wool taken from them. It appears to me pure, but dear ; how-

ever the highnefs of price is in fome meafure owing to the form of the

tranfaction being by barter. According to our promife we went to

the government houfe, where wc were received with a cordiality

calculated to efface the impreffion of the late tranfaclions,
3
and wliich our

conduft. on the occafion fhewed had produced that effect The Wazir

and Deba faid, that really there was much danger of our entering

Hindujlan being prevented altogether, if our departure were delayed; that

if they followed their own inclination they coald wilh us to (lay

longer ; but the feafon was advanced, and it would much grieve balh

4he Garpan and themfelves if any accident were to occur to us.
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Auguft 26thbi^-THERMOMETE:R $f\ We commenced our march from

Ddbd at ten A.M. following the direction by which we arrived at firft:,

in which line we continued andcrofliogthe Tiltil, reached the junction

of the two flreams before mentioned attwelve, having come only about

three miles. Here the measurement com.nenced as we took a.new.

road. At 2
fe 30' took up our ground for encampment. Our baggage

did -not reach us till eight at night, in confluence of many of the loads

falling off, fiom the ruggednefs of part of the road, and from our peo-

ple having kept in the direclion of the former line inflead of following

us exactly. The road we hive now taken is in the ftraight line for

Nfti, the other was circuit jus, butbjtter. D£b Singh came in the even-

ing, and promifed to fend us three fat fheep for our confumption

on the road. When the fun fet it became verv cold
J
before fun-fct

thermometer 48*.

Auguft 27th.-—As our cattle had been much reduced by their long

journey from Ghcrtope to Manfardwar and back to Deba, they had

performed their work of yelterday- but weakly, and it was therefore

judged advifable to hilr, that they might have a chance of filling their

bellies, although the paftura^e was even here but fcanty. D£b Singh

was vay anxious to receive a certificate of his endeavours to be ufeful

and a recommendation that he fhould be permitted to enter the Compa-

ny's provinces paying only the ufiul duties. The papers required by

Deb Singh were given to him, and he took his leave highly fatisfied in

appearance ; much ice in the river this morning,.

Auguft 28th.-—Hard froft. In fome places the ice was if inches thick.

Thermometer- .28% Marched at 9. At 7300 paces reach our ground, and

encamp at 1

2

h 30 . Thermometer 'in the open air 67'. Found rniny

ammonites in iron flone, generally broken.' Much iron in the mdun>
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tains, which have fcarcely any vegetable upon, them, and are rapidly

frittering into fragments. Weare now about one-third of the Ch ti

which feparates i&W^/?^ from Tatary. Mountains are lefs high and

bold than thofe farther on in Butan. Two yaks have been left behind

from fatigue* although the m irch h >s not been long, yet parts have been

very d ill re fling The rivulet or rather river (for when it fills its channel

it wchdeferves thjs n tme,) is culLd Chang lit. It is formed by three or

four br inches, which iffue from the heights below the N;ii":G/idii,.m4
'

it-difembogues itfelf into the 'Setlfj

Auguft 29th.—Thermometer 2Q\ Hardfrofl ; and very cold to our
.

feelings. Leave our ground at ten A. M. *• Ar-3745 paces reach the b-d

of, the river near which we halted on the fir ft day, after croffi ig the

Ghiti, in our road-to Ddbd. The name of this is Jandu. It rifes N, 85

Wi and runs. N. 80E. to the SetUj. The banks are formed by flupen-

doufly lofty mountains. At 6125 reach the Ghatl, which feparates
:

Bu-

tan from the Uades, and which has upon it a large pile of (tones, the

offering of travellers, f amounted by rags in token of the vicl -jry they

atehieved in reaching fo. great a height. Tiie GhMUis about a half mile

broad, almoit without.any vegetable. The wind from the Butan moun*

tains covered with fnow is irioft piercingly cold, We turned out of

the road, to the .left hand, and, in order to fave a little diitance,

fcaled an afeent which co ft us double in time. One of the yaks, which

had fa^en from a precipice a few days before, and recived fuca a

ihock as rend red him unfit for carrying a load, after he had afcend-

ed a few fteps, fuddenly returned, and ran downwards towards the I

river as rabidly as the badnefs of the road would admit, arid fafter than

any one who has never feen thefe animals travel over crags would

fup pole po.fiible. I hid got upon a Jabu (or mule between a yak and

a cow), S:c. was bringing up the rear. The ani.n.il charged m », and
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endeavoured to overthrow my deed: who however flood firm.

Luckily he took my thigh between his horns, and did not hurt me

materially. When he found room, he did not repeat the* attack, but

continued his courfe towards the riverj upon the bank of which he

flood flill. 1 leaped off the Jabu, had him fecured, and pafied a cord

through a hole in his nofe. Though one of the mod tradable animals

I had ever feen, before the fall, he now wis become wholly the reverfes

I faw, that fame derangement of the brain had taken place, and was

obliged to abandon him. Another yak, the bed of my herd* actually

Separated the hoofs from the toes of the hind feet in exertions to climb

the ftones, and after bleeding very largely and profecuting his journey

in great pain; when a flop was made to allow of the others taking breath,

he alfo refufed to proceed. The tMM, who had brought the wool

on hire, on the W&zir and Deba's cattle, fat down every five or fix

ileps on ftones, and fmoked and fpun yarn till the animals were dif»

pofed to proceed. This was a terrible day. The defcent was very

llippery as well as fleep, and required great precaution. The afcent

of the Ghak meafured 2110 paces, the defcent 1750. At 9835 reach a

good grafiy plain on the left bank of the rivulet, which runs from the

Ghati to the fouth, in order to fall into the Douki and encamp at 5 56*.

The goats reaching the bottom of the Ghati j&rft, jnflead of taking the

right road, by the careleffnefs of the people in charge, went up a crag

about 500 feet above the level of the road, arid very leifu rely placed

themfelves on the very edge of the precipice; a mountaineer, native of

Kamaun followed them, and by throwing -ftones and calling, at

length fuceeded in diflOdging them from the dangerous poft they

had taken. The latter rank in coming down
3
deranged loofe Hones

which tumbled down an abrupt flope, by which they descended

-with a force that thieatened to overthrow thofe which were near-

.

ell the bottom £ arid it really was entertaining to fee with what
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addrefs, whilft at a run, they avoided the blows of the rolling

ftones without turning their heads in the direction of their defcent. In

this march we met with much wild Chana* not yet ripe. This might

be an acquifition to the mountains of Scotland and Wales, Thermome-

ter at night 39°, wind high,

Augujt 30th.

—

Snow falling on the adjacent mountains and inlefs

quantity on our tents ; thermometer 37 . Had we not croffed the Ghati

yefterday, we mould have found it difficult to-day. As the pafturage

here was good, and it is a long time fince our cattle have fairly filled

their bellies, we halted this day. In the courfe of the morning the

Unias in charge of the Wazirs Iheep came up, and dated that they

could not bring up our cattle : that at the foot of the dry watercourfe

being unwilling to move, and the other very lame. Thermometer at

night 4 1°.

Auguft 31ft.—Thermometer 41 . Water frozen during the night.

Froft greateft juft before fun rife. March at eight A. M. At 1280

paces arrive at the bed of the Dauli river. The ftream is now much

broader and deeper than when we eroded before. The rivulet near

which we encamped laft night, falls into the Dauli here, which is about

two feet deep and very rapid. The defcent was very rugged and winding

amid ft large blocks of (lone : much of the Chand on the both banks of the

river, the grains fmaller than that cultivated ; but the plant throws out

many pods, much foliage, and appears hardy.—At 3700 paces reach the

ground on which we encamped in going; and, finding our cattle much

fatigued from the badnefs of the road, abandon our intention of endea-

vouring to reach Gotang. When we went to the Undes, .the mountains,

by which we are now furrounded, were almod entirely bare ;
they are

* Cicer aru-iinum ?

6 E
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now covered with verdure; and many of the plants going to feed.

The. white, yellow, and red flowering ftrawberry have bore abundance

of flowers, but only a cone of feed without any pulp. Whether in a

more kindly foil, they would produce fruit may be worth trying.

September iff.

—

Thermometer 36* . March at eight by the fame route

we came. Defcend the deep Gkdti to the bed of the DauU. One of

the yaks could not be driven round the project.ion of rock which led to

it, butrefolutely charged back again in fpite of flicks and (tones. The

Unfas went by a lower load along the fkep face of thiefacK The

fiream of the DauUwm very rapid and reached half w:v <.',: be 3 - kV

fhoulder. After -having gone alxmt a hundred yards, .perpendicular

rocks dipping into the 'river, compelled them to crofs afgafri to the right

bank, and a third eroffing took place immediately above iht S& ga s

which was fo bad that our men were afraid of going along it e*'e& wi:h.

very light loads. Their apprehenfions were reafonable enough-; for the

S'anga was made only of two loofe flicks of fir, withh rge loofe ftones

floped nearly in the angle of 45 . At '6 100 paces, the Diid'i meets the

ft ream which comes from benind the Nzri'NdrdgSi Ptitbnt near Bhadrt-
"

ndt'h; This river is larger than the Dau r
i.

' Of the twd arches of mow,

whicH f'«y. over the river as we palled Before, one' had diflblved, and •

nothing remained but the abutments ; the other was entire and Piillof

great thicknefs. The road was almoff as bad as poflible. Indeed it -is

fcarcely in the power of imagination to fuppofe, that Tu'crfa" furface

could be trodden by men and cattle, without their being precipitated

into the DaulV, which rolled a tremendous current at the foot of the

flope5
over which, the path run (if that could be with any propriety

*

called fuch a name, when effaced in many places by recent flips, and

in others by blocks of {lories, f.>r nearly a quarter of a mile together.)

This was a march of difafter. TLe y ks, in inclining their bodies to-
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wards the mountain to prevent their flipping into the river, ftruck their

loads againfl portions of rock, and tore the packages. At every hun«

d red yards, there was a cry of fomething being wrong. The people

anxious to get over the dangers and difficulties of the march, in oppofitt-

on to what [could fay, perilled in driving the catile too fad. The day was

very hot ; and the yaks, opprelTed by the heat, the weight of their bur-

thens, and the incefTtnt calling and flinging of [tones, found no more

effectual way of efcaping from thefe annoyances, than by running

down the almod perpendicular face of the rock and dafhing into the

cold dream. Sometimes by the flipping of the foil they fell into the

water with forne violence, and after cooling them felves, to my great

mortification, generally lod their loads in climbing over ftonesto regain

the road, At three reached our ground ; and in the evening, I had the

mortification to learn, that two yaks in the lad detachment could not

be brought forward, One had flipped into a niche in the bank of the

river and could not g. t up; and the other had b come fo very lame, as

to be. -unable to pais over the fharp edged blocks of Rone which lay in

the road; At night thermometer *j6'.

September 2d.—Halt ztGotang. Thermometer 56 . At' night,"54".

September 3d.—Thermometer 44*. March at to A. M. The fight

of trees is extremely pleafing after our being fo lonjabfent from them

The rhubarb liad now run to feed, I Cut up many roots, bet found

the whole more or lefs fpOngy and rotten. From the holes I have

feen in the Turkey rhubarb, and its irregular knobby form, I apprehend

that this is its ufual hvbit ; gentian is met with in great abundance, is

called here Catci and given in infufion to goats and flieep; mod es-

pecially, when, in travelling towards Hindu/Ian, they are fuppofed to

be diftrefled by heat. The woods here are c.impofei of birch, the
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great Rhododendron®, willowt, and mountain afh with brown berries.

The road was extremely bad ; and the trouble we had from the fal-

ling off of the loads, and from our yak cows and calves ftraying up the

mountains, and down the fides of ftupendous precipices, when it was

fcarcely poffible for them to fix one claw, is not to be conceived. It

was nearly night when I reached Ntti, notwith (landing Amr Singh

brought feveral yaks to aflift us. The lame yak was brought to Gotang,

and there left to recruit in the abundant pafture of that place ; that,

which had fallen into a nook of rock near the river, could not be

found. The upper part of Butin is now fuffering much from fcarcity

of grain, in confequence of the Juaris and Bharmis plundering the

Gungaris, or people living on the banks of the Ganges within the hills,

who were in the habits of bringing up the grain they raifed, and that

which they procured from below.

September 4th.

—

Thermometer 54*. in the morning ; 80
8 at noon. In

the afternoon there was a fall of rain accompanied by thunder. At

night Thermometer 54 . The goofeberry buQies, which were in flow-

er when we were here before, are now full of fruit, ofwhich only a few

are ripe. They are, as I conjectured, of the burgundy kind, but fmall
%

and the pulp is much fmaller than that of England in proportion to the

bulk of the feed ; but this may be remedied by cultivation* Of cur-

rants I found two varities, one orange coloured with fmall fruit In

fmall clutters, the other ofa dark purple or rather nearly black in large

bunches from a tree, with bark like that of. the black currant in

England, but with the flavour of the red one, only more acid. This

morning we fent to announce to the Seydnas, that we had arrived* were

anxious to depart, and were in want of provifions. In the evening:

Rhododendron puu'ceum. Rax* i Salts tetr«frer<na; #«.*•„
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Arjtun and Gujar came, and faid that the terms of carrying the baggage

fhould be adjufted to-morrow.

September Qtb.—TnzRubK^TEz 48°. At night 62°.

September 6th.-—Mqjlninq cloudy with fmall rain; thermometer 52

\

At night 54,V_.

September 7th —A party of Gorkhcdi Sipahis, confining of a havildar

and four privates, arrived to-day for money due from the Nitias to

their company under the command of Bhacti Thapa. The havildar

brought a letter from -Bhowani Singh, ordering the Niti people to

render every abidance in their power to us. ; and. that, if they fhould

not do for he would levy a heavy fine upon them. The havildar came

txrpay his .refpecls to us, /and faid that he had received directions to

pay every attention to us in his power, and that he fhould immediately

procure carriers. We gave him five rupees in TimaJJms as an earned

of what he might expect if he exerted pimfelf. , He promifed, that we

fhould flart to-morrow. In about an, hour he returned with three other

Sipakfs^dLnd twenty rupees were tendered to him, as fubfiftence money

to the carriers. He refufed this at fir ft, faying that our effects were to

be conveyed free of expence to Jofhi Math. This we declined, faying

it. was improper for people coming on objects of Dkarm (piety) to

have baggage carried without hire ; and he took, the money.

September 8tbi—AT r i2 fc 30' we began- our march, At 3200 pae^s

reach Gamsdti, whence the people took up our loads immediately •

At 3315 erofs the Sankha, of the rivulet from the right, now much
Swollen. At 4182 reach Bampa. Here the loads were again carried on

towards Pluirkia ; and at 488S paces enca.np to the north of our for-

6 F
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sner ground near the village, at 4
h

55'. Wind high and feme rain.

The crops of Phdphsr Buck wheat are very good. Thefe with the

Awa-j&u are nearly ripe* Barberries are affording a fecond crop.

The Shikari, who received from us two rupees on the banks of the

Chang-lu for killing a Bard was engaged at Gamfali watch,ng the

crops, and faid he was debarred ufing his gun by the Seydnas until the

crops were got in, as faow would certainly follow the explofion. We
refpecled their prejudices, and did not go out, although the black

partridge tempted us to do fo in purfuit of them by their frequent calls.

September 9th.

—

Thermometer 50"". Marched at 11. The vil-

lagers of Pharkiah made much hesitation in taking up our loads, not-

withftanding the Gorkhali havildar threatened them with a fine, and

offered a dedudion of two rupees from their payment of revenue.

At length they agreed, and a party fet off. At 4900 paces crdfs the San-

kha, over the Bauli'dX the place where a wall is built with a door in it for

the purpofe ©f preventing the goats und fheep laden with fait and wool,

coming from the Undes or northernmoft part of Butdn, fpringing into

the river. Whilft taking a little reft upon a ftone I heard the call oiCka-

kors on fome rocks of great height,, to which I gained aecefs by a fteep,

long and difficult route, Whilft clambering up
s I had very nearly

placed my hands upon a brown make which had got half its body into

a hole, before I was able to ftrike it. I fucceeded in getting three Cha-

kors, one of which was of great fize, and had large double fpurs, one

above the other on each leg. At 4
11

35' reached Maldri, having come

5740 paces. The crops of Millet, Phdphar and Awajou look well. The

bed of ice, which filled the bed of the Maldri river, has difappeared,

but the tops of the high mountains to the eaftare covered with fnow.

September ioth.~Thermometer 54 , Rained till 11. Halted ©js
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account of our loads not having come up yelterday. As far as Lata

fouth wards, the country is called But'kant, but it is underftood that

the Rengni river feparates that country from Hindujlan, The Butias

pay a fmall futn of money annually to the -JJnias ; or its value in kind

;

and the quota of Maldri is fix rupees, which is commonly in barky*1

The inhabitants of the whole tra£r. between L4td and Nil/ complain

much of the extortions of the Gorkiahs. The poo re ft man is compell-

ed to pay a poll tax of four kacha rupeeso This has caufed many villa-

ges to be deferted ; and the population is now much diminilhed. This

^evening, whillt looking at our goats, a Maldri man came to us and en-

tered into converfition. We alked how it happened that one portion

of the village was in ruins, and that fo many of the houfes were in fuch

a ftate of decay? The former inhabitants, he faid, were dead; and

when enquiry was made, if there had been any fudden and violent

ficknefs, he an fwe red, that, ©f the particular quarter to which we
pointed, the tenants had been plundered of their goats by the Juarh;

that, unable without thefe animals to carry on their ufual traffic of

grain and fait with the Unids, they were deprived of the means of

paying tbeir rent to the Gorkiahs, who took the remainder of their

.cattle, their cooking utcnfils, the rings out of the nofes of their

wives and daughters, and feized their children as flaves* Many per-

Ions were actually ftarved to death, and others fled. Including the

regular rent, he faid, the inhabitants of Maldri had an annual fum of

1000 rupees forced from it, although the firfl only amounts to 250.

if In the time ofour Rdjds? faid the man, " thefe yards, now empty,

were filled with goats ; each old inhabitant had one house to place his

fon in when rmrried, and another for his daughter, who had a

portion in cattle. We were then, if not wealthy, at lead at our eafe 9

and occupied and happy. At prefent we are poor and wretched. If

m<i had mafters like you once again, thefe pens might contain the fame
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number of cattle as formerly; but at prefent, ifamanby his indufiry raif-

es a fmall flock of goats, a Juari or a Darmi plunderer attacks him and

carries them off, and we can get no -Tedrefs from our prefent mailers,

nor are we ftrong enough to refill or make reprifals."' Independently

of the direel plunder they obtain,,, without any other caution than put-

ting a number of men under arms, the Judris are intereftcd in deftroy-

Ing the trade of the Niti Gkati,. in order that they may have a larger

proportion of the profitable traffic with the Undes K At night, the trier*-

mo meter was 58 ..\

September nth'—Thermometer 5-t
9
. March-at feven by the route

we came. At-3575 paces crofs afsmkhaQver the Dauli to the right bank.

The defcent from hence is very rapid,, aqd the ftream is much broken

by vaft fragments of rock.and heaps of timber which have been much

accumulated fince our palling upwards, In one place . the river has

worked its way under a ktnd of arch formed of thefe materials At

6240 paces reach the village of Jhelim, now in, ruins with the exception

of two or three hbufes* A.villager fajd that fometim* ago Deb Sing.Hj

out ^uari acquaintance, fwept the country daring the fpacc of two

months, and carried of? .two thoufand, head of .goats, fheep and neat cat-

tie, without- receiving any molestation from the Gorkiahs, or being

compelled to make reftitutionpr any kipd of reparation,..

fiemher.. a-sth^KALT at Jhelim^ as our, loads did. not come la ft

night.

:

nember 13th.-—Thermometer 5,2°. March- at feven and half A.

M. j

; no tidings of the loads. The village of Jhelim is fituate on the face

of a hill considerably higher than the road from Laid to Malari : de-

feendin-g therefore, we fell _ into, the old. road, .On, the road we were.
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met by & mefienger from Bhawani Singh N£gi, with a letter from

him, and another from Jagrup jamadar of the party now at Bara-

gam and Jojhi Math, The former ftated, that the Gorkiahs had dif.

trefled him much on account of having affifted in forwarding our

baggage; that his life would have been forfeited had we not returned

by this road ; but that now he was peifeflly ateafe and difpofed to do

every thing in his power to ferve us. Jagrup faid, that he would take

pare that we mould have every facility that he could afford us in our re-

turn : Bhawani Singh flated, that we might take the Pain Kbandi

or Buddn road, as might be mo ft agreeable. At 5645 paces crofs the

Vault over a very bad Sankko to the left bank. Here the road3 which.

is very bad, afcends rapidly • in many places, little more than a foot

broad; and projections from above oblige the paiTenger to creep

under them almoft immediately over the bed of the river, which-is 1

about 500 yards below. At 7025 paces reach the fummit from whence f

the defcent is very difficult and fteep; indeed were a perfon from be-

low to fee travellers above, he could not fail- of feeling much anxiety?

for their fituation. At 7650 paces reach our farmer ground and en--

camp. A Sankbo haJ been wafhed away, and the lofs of a long tree

not worth three rupees in this country, endangers' the lofs of life to

everyone who attempts this moft dangerous route* of which no con-

ception can be formed by defcriptiorii Let it fuffice to fay, that the

very goats refitted attempting fome parts of it for a confiderable time j

and that we were in more than one place reduced to the necefllty of'

ereepingon our hands and knees: yet every one arrived without acci-

dent, and the Jabu climbed and defcended in a manner that created

admiration; but in one fpot it was thought advifable, that he fhould,

attempt an almoft perpendicular face of rock, rather than be obliged to

come down by another fo fteep that it was a talk of great danger for

man. By a long detour he reached us over a trad known to our guides
?
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only, but the man who had the care of him declared, that this care

was fuperfluous, for that he could come down a furface as deep as was

practicable for man. He had been brought to the fide of the river un-

der an idea that be might have crofTed ; and from the height of the bask

where I flood, I thought the attempt attended with little danger ; in fa

much, that the beii fwimmer in the party having declined the tafk, I had

refolved upon trying. However on reaching the bed of the river

and paffiog one ftream, I was deterred from the experiment, in con«

fequence of the force and velocity of the current, the extreme cold-

nefs of the water, &njl ..t&e danger of being dafhed .again.fi; the
,
Jionqs.

or flumps of trees.

Although money had been -given to the Seya.nasof Jhelim for- the

hire of the carriers, they had kept the money, and not furnifhed a
particle of food to the unfortunate people who had to bear the burthen

and heat of the day. The oppreilionexercifed by the government ren-

ders natives equally oppregive in proportion to their power; Then®.©-

?neter at night §0K

September 14th—Thermometer 58 . March at rj
h 25' alone the

left bank of the Dauli; one of my finefl goats, heavy with young,

and the boidefl in the whole herd, fell into the flream and was hurried

away by the current. The bridge was about twelve inches broad and

formed by a fir-tree, © little flattened on its/upper furface and a round

fapling on each fide. Whilfl the goats crowded at the foot of the Sari'

kktj, two went on boldly, but when they had reached within a few feet

of the oppofite fide, the preffure of the feet of the goats had'pufhejd

forwards one of the fide fpars, and unluckily that on which agoat was;

one end fell down, and the other tilting up, threw the poor animal in~

: t9 the ilream. This fpot has brought nie much difafter ; for it was 0$
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its bank, within wcm/ yards of the Sankko, that the pandit's flave

dafhed ray watch from my girdle upon the ftones. However this acci-

dent did not affe£t me9 although ferioufly inconvenient, one-tenth fo

much as the loft of one poor goat that coU only a rupee s but this latter

had been attained with more difficulty than the watch had coll me.

At 8025 paces reached the road running under the village of Tolm&
9

which, .furroiraded by fields'ofthe crirnfon marcha, looks very pretty.

The marcha, is a plant which I miftook in my journey upwards for the

, hl-fag ofMinduflm, or the Amar&nthws Gdngeiicus? and the Mahu who

had accompanied the party which went in 1808, to furvey the Ganges,

fell into the fame error and ufed it as a potherb. In a fhort time,

tthofe who had eaten much of it were affeeled with purging and fore-

fiefs in the inlide of the mouth. The natives of the hills, however em-

ploy it without injury whilft it isf y@ung, but I neglected to enquire in

what manner it was drelfed. T thought we fhould be able. to reach Lata

this -evening, and . therefore pufhed on, Having arrived at the foot of

the rnoi -^a in (whicb we .afctnded ©n. leaving -Lata) the fk'y became

ifudd.Div clouded, and. large drops of rain with guflsof wind announc-

, ed an 9p reaching Ilorm. , As the day clofed .rapidly, I fiw it would

; BOi.be l'. ffible to pafs over the rugged mountainous road without acci-

1 dent, as much of it lay on .the -edge of the cliff over the river, and

s therefore determined to take up my lodging for the night. A fmall

< cavity under a ledge of rock juft flickered me, from the rain. Having

1 ffcretched my carpet and blanket <on the .ground, I went to bed dinner-

lefs ; and my companion fared no better. The principal part of our

fervants remained behind taking fuch lodging as they could find : but

they were much better circumilanced than their mailers, as they had

i
their food along with them.

September 15th.

—

Thermomzte* 58% At eight A* M. began our
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march. The town of Lata, confifls only of eight or nine houfes, and

a temple of Nand a Deba, at which officiate fome prieftefTes, wh© do not,

according to report, either take a row, or obfer^e the practice of chafti-

ty, being allowed what intercourfe with the other fex they may think

proper to take without reftraint.—Jowahir Singh had now a knowledge

of our real character, and faid that he would fetch the loads from

Malldri as foon as he fliould have feen his brother. He was anxious

to have a goat to facrifice to the Deity of the place in gratitude for

our fafe return, but I believe that his own appetite had a greater

fhare in inducing him to prefer this requeft, than any motive of religion.

Jowahir fays that provifions are very fearce, owing to the vifitations

of the locufts, with which the country has been plagued for the lad

two months. For the preceding two days we have feen many locufts

directing their flight towards the Unde's, where they breed. Thermo-

meter at night 72°.

September 16th.

—

Thermometer 64 . March at 8. At 1340 paces-

we come to a Sankho over the river Rent which feparates Bulan from*

Hindu/tan, and falls into the Dauli. At 75^2 encamp in the fields be«*

longing to the village of Dak. Gar dinner confrfted of-fome-pumpkins

boiled with dals
and hunger made the diih palatable;-

September 17th.—-Thermometer 66°. March at 8 A. M. rain is*

creafes to fuch a degree as to prevent us enjoying the pleafure of the-

fhade of the horfe chefnutand rhododendron trees under which we pafs.

In one of the former were monkies feeding heartily on their fruit

which is readied by few animals. At 1140 paces reach the fummit of

fche afcent; and at 3*45 reach a fountain, near which we encamp, on

a fpot of uncultivated ground furrounded by the Surfon or muflard
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The Ntjhdnchi or Colour bearer of a company belonging to Bhacti

Thapa, paid us a vifit. Afterwards Bhawani Singh Negi made his

appearance. He fays that our loads {ball be brought from Malldri in

a fhort time, and that he will charge the expence as a fet offagainft our

account of 101 rupees advanced to him on his bond. Thermometer

at night 64 .

iber 18th.

—

Thermometer 6V. At noon 74 . Night 64 . ^a '

By ixiowers of fhort continuance but fmart in the courfe of the day with

intervals of fun (nine and heat The jamadar Jagrup fent fome rice

and flour laft night, and today a prefent of game.

This man was with Sheristha Thapa at Sirinagar in 1808, when

Mr. H. came with the party to furvey ; but on account of his difguife

did not recognife him. He gave the following account of the Iran fac-

tions which had reached us in a confufed manner, whilil in the Uncle's.

Dasrat'h, who was formerly in power at Sirmagar, but had been di-f-

piaced,had written information to Catman-du, that Bhacti Thapa had

allowed two Europeans to go through the country in his di virion into

the Undes. The Nepalefe government fent Bhacti a reprimand, on the

receipt of which he lent Jagrup with thirty men to examine into the

foundation of the reports propagated by Dasrat'h, with whom he had

long been at enmity. On Jagrup reaching Baragaon, he found thatBHA-

wani Singh, had left his houfe to avoid the opprefiioa of a party of

Dasrat'h 's men, which to the amount of ninety had taken pofTefnGn

of his premifes, broken open his granaries, and ufed the grain they had

fwimdin them. He had armed all his dependents : but on Jagrup fend-

ing him afiurances of his perlonal fafety, he went over to him. Bha-

v/ans then made a declaration of his ignorance of our being Europeans,

and of his having received the fum of eighty-feven rupees to forward

6 H
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our baggage to NHL Dasrat'h, in his letter to Bhacti, accufed Bka-

wani Sing of having taking three thoufand rupees, and made ufeof this

falfehood, as a plea to ruin Bhawani by extorting that fum from him.

The report forwarded to Catmandu ftated, that we had gone with an

intention of building two forts, one at Niti and one in the Undes, to

garrifon them with Marchas, and thence proceed by Bubefm to join the

Sikhs, with whofe arms we propofed to invade the country. . Thw ac-

counts ' amongft the country people were ridiculous enough. One re-

ported that a letter had arrived from Delhi, dating that we had ftolen the

philofopher's ftone, and three lacks of rupees from the Company's wife,

A letter arrived from Bandhu Thapa's fon, now at Solur, di-

recting Jagrup to treat us with attention, and to take care that

no part of our property mould receive any injury. He was anxious,

that we fliould march to-morrow to Solur, which is five kos below

Joflii-math, To this the rainy ftate of the weather was objected: but

it was promifed that we would go as foon as the weather became fair.

The motive he affigned for our going thither was, that we mould be

able to get provi lions eaftly, which could not be done at Baragaon.

r 19th.—Thermometer 59". During the night the fummits

of the neighbouring mountains have been covered with a fall of fnow.

Halt at Baragaon. About 2 P. M. it began to rain fmartly and

continued without iritermiflion until 6, leaving the air cold and

difagreeably damp. After fun-fet thermometer i6\

-September 20th.

—

Thermometer 57 . The jamadar having flrongly

reprefented that they could not procure provifions without the great-

eft difficulty ac Banigion, but that they fhould be able to get abun-

dance at Solurs we agreed to march as far as Jojhi-math to-day*



prdv&ittdit did noi r::in. At ii
h 15' we inarched At - \ .t

crofs a watercourle from which the air before us wis filled wi >

immenfe body of locuffc, fome of which were of a light yellow
; but

the greater number of an orange colour. On heaps of weeds that were

dry, and on Hones, they ifTembled by forties and fifties, and remained

c ' he fun-fhine; but others were actively employed in eating the

r Mandua* now nearly ripe. They had been here about two

n but had not done as much mifchief as I fhould have fuppol'ed.

A .^o^ard made frequent vilits to this neighbourhood, had taken

away three children, and killed two men 5 but the place to which he

reforted with his prey was unknown. At the fame place where we

encamped before, we now pitched our tents, clofe to a temple. Every

other fpot for a great extent was occupied by a crops of rice, Mdrcha,

Mandua, and Sawah/r The people of the neighbourhood faid, that the

leopard would certainly make an attack upon our goats ia the night

;

and we took precautions accordingly by fetting a firong watch with

loaded guns, and keeping up a good fire.

September 21ft.

—

Thermometer 55°. The leopard has committed

fome ravage in a village to the Eaft of JuJJit-math. In this village my
goats were yeiterday entangled, and with no fmall trouble and lofs

of time I extricated them out of the filthy and intricate roads. Goats

are cleanly animals: when they reached one filthy fpot, the leading
r

animals flopped, and the whole flock was delayed in a narrow path

overhung with long grafs, and from which ilfued a {freak drawn

upwards by the heat of the fun, that was fcarcely fupportable by man,

and muft have been greatly annoying to the animals fhut up in an

* Eleufinc Coracana.

•t Panipum Colonuin
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alley of this ofFenfive vapour. At length they clambered up Come

large blocks of Hones.

Our march did not take place till 2
h

15', owing to the Gorkha

party, having ferved themfelves with carriers for their loads, before

they gave any to os. On reaching the foot of the hill, half way up

which, are many detached cottages which form the village o' & luri

I found my flock, which had darted at an early hour. We went up, and

after an afcent of about a mile through narrow paths and nelds in

March ', Sawa, and- Sarfon, reached the refidence of Bhawa'ni Singh, at

the clofe of day, where was a (tone threiliing floor almoft covered

with hemp, on which we pitched our tents. Gave the body of a goat

which died, to the Gorkia bipdiiis, who requeued to have it for their

night's repaft.

September 22d.—Halt. Bhawani Singh has not come here accord*

Ing to his promife. We found Bandhu Thapa's fon, the nephew of

the general, Bhacti, ficK. of an intermittent.

September 23d.

—

After breakfafi we fet off accompanied by a far-

mer, who faid that he thought it likely we mould find wild hogs3

bears, deer, and pheafants, if we would go up to the top of a high

'wooded mountain to the left, which formed p^rt of the great Tiigasi

range. We afcended a ileep ridge and paffed through a fore II of

fir, C;dar, and cyprefs,* with fycamore, horfe chefnut, walnut and

yew trees, the latter are called Tuner, The cedars were of enormous

fize;. one meafured .18 cubits in girth ar 4 feet from the ground,

and was about 180 feet high; another that had fallen down was 159

feet in length : and trees of this (ize were not uncommon. From this

*fine ?
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ine profpe£l, in which a cafcade forming the fource

f,
! that ran in the bottom between two ranges of

16ft prominent feature. This cafcade appeared to

o to 100 feet and was about 20 feet broad. It had

to remark, that in our return we met with very

rearing fruit much larger than thofe of this tree

] *d to examine fome plants of hemp fown near a

1 e were twelve feet in height, and few lower than

fesi; wnere thinly fown, the plants had very thick (terns and Lnt out

marly fide branches; but when numerous, they were thin, tall and

without branches. The perfon, who fowed them faid, that when the

plant was fuppofed fufficiently ripe for pulling, which is confidered

to be the cafe when it is in flower, it is placed on the roof of the houfe^

and expofed to the fun till thoroughly dry ; when the bark -is dripped

off and tied in bundles for ufe. During the time it is on the ho ufe, care

is taken to prevent its being wetted, as wet is fuppofed to weaken the

fibres. In dripping, one half of the bark is feparated from the wood,

by the nails of the finger and thumb of one hand, whilft the finger

and thumb of the other are placed, one upon and the other under the

bark, during the time that it is drawn from the butt towards the

point of the (tern: this' procefs is performed on the other fide, and

the bark by the two operations is completely taken off. From what

I have feen of the growth of hemp in this country, I have no hefitation

in faying, that its luxuriance is fuch, when fown upon the lands of

valleys in Garwhdl and Pdm-khandi, as to be capable of fupplying a"

great portion- of the navy of Great Britain, if its value in England will

cover the freight and other expences.

September 24th,--THE N£cfs mother lad night informed us that

Jawahir Singh had abfconded as well as Bhawani Singh, in order to

61
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a^old the oppre(Son of the Gorkhas. She gave an *®i§i.l[»g' flatemenfc

of the grievances inflicted by them; aff^red us that oar loads fhould

be forwarded^ and that Bhawani Singh would not be faithkfs to his

engagements : .but that we.fhpuld not fee him, as both he and Jawahir,

feared to be feized and fent to Sirinagar. She was very anxious to ira,-

prefs us with a belief, that the warmeft wifhes of the whole >f her ariily

were with us„ We then deiired Ban
;
du Th£pa*s fon and the, jar^ad^r

would come to our tent, and remonftrated with them on oujc Hiuatioix.

Bandu Thapa's fon and an old man his governor exprefled their concern;

at the delay in our journey^ and faidlthey were ready to, accompany us

to Pali, when we fhould fee Bandu Thapa; and that we might rely

upon it our effeds fhould reach Pali, within three days after our arrival.

We were obliged to remain fatisfied with this explanation^ but faicl^

that if we had not an account of the baggage being on the road to us

in three days, we would certainly march.

September 25.—As a perfon. acquainted, with the management of

goatg and the culture of the mountain rice would be ufeful in going to

Calcutta with the former, and perhaps eventually to England, I gave,

the fum of thirty rupees for a Have offered to me by Jawahir Singh,

who was apprehenfive that he would be forcibly taken from him by.the

Gorkhas- ii 'he did not difpofe of him.

September 26th.—The jamadar Jag-rup came to take leave* As,I £aw, i

lie expected a prefent, I filled a China box with five rupees in Timafkis

and gave it to him. He appeared highly gratified .with. this, and.-we

law 110 more of him.

At g
h
iff left the village of SoUr. At 8380. paces reach Panki-math.

The Utter part of this journey was.very embarraffing, as the . rain now



<.--
-

/ "^avyo The path was covered with a glazed fur*

Y» that few of the party efcaped without one or more

[uitfi dark I reached the Gar&l Gangd, whofe current, daftV

petuofity. Having fafely reached the bank, we
• .•'-. deepefi darkoefs^ and could only afcertain that

a deep .hill. Here we were obliged to wait about

iters -our, till a light was brought which (hewed a deep

.iftrucled by Mooes and long grafs. With much

trouble we collected the goats and forced them Into the path \ but they

frequently Hopped, Not being able to get them on after a flop of un-

ufual lengthy I endeavoured to pafs through them, and when I got to the

Ibremoft rank, felt myfelf fuddenly flip through the grafs over a fieep

ledge, which came along the tdgt of the path, and dawn the face of a

bank or precipice ; for the darknefs prevented me from judging of the

extent of the danger, A tuft of grafs, after I hid a Chart fall, came be-

ftweeia my- legs, and irra few fecorids more I found myfelF feated upon

a (tone as- if upon a fa^.Ule," ray feet ji »t touching the ground. By

dint- of groping about, I found fome &out tufts of grafs a little above

me, and well within my reach. Thefe' proved firm and enabled me,

by there being a fucceffion of ihem, and" by placing my toes againft the

face of the bank, to raife my head to the level of the pith in the grafs

;

and the hand of & fervant drew me up.

September gyth.—Thermometer 6o9
. This is a defeated village called

Fa-rikz-M&th, iituatcd on the top -of a hill, but furrounded5 except towards

the river, by an. amphitheatre of others Hill higher. Bandit

ThXpa's fon's party had turned out the inhabitants of a village on

ithe oppolite fide Of the Garul Gangti, and taken refuge from the rain of

Jafl; night in their houfes, I thought it right to halt. Thermometer 67 "•

At four P.M. the fon of Bandu Thapa. and his party, marched to
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Tipol Koii today, anc| was foon followed by Jagru'p |?m|dar and his

-
• ....-

fcr 28th.—Thermometer 53 , At 1462 packs reach thefteps,-

\vhichin going ups were ar object of terror, but which now furp rife us

that we lliould have thought formidable ; this change in ou^ fentirr-nts

has been worked by our having become familiar with worfe iu«.as, ?.id

likewife by the declivity being concealed by grafs. Encamp 2XF juU

kothu. At i° 45 diflance 3225 paces. The Gorkhas wifhed us to pitch

clofe to a fmall houfe or fort; they were preparing to command the

road to Bhadrinath, and that of the Jhula acrofs the AlqcanandaXa

Bandhdik, and the temple of Kidamaf/h The invitation was declined

for obvious reafons.

r .

'

- -

September 29th,—Halt this day. We are told that on. the fummits

of the neighbouring mountains there was a large red tiger, which

feeds on elks and the large ft kind of game9 but feldom comes to the

lower part of the country. He is defcribed to be of the fize of a

fmall horfe, his neck is covered with hair fo long as to fall over his

face and almofl conceal his head, as he comes downhill. From, this

account^ it is prefundable that the animal is a lion. ".<••

September 30th.—Thermometer 6o°. Noon 78 . Night f58°. This

land was given by the Rajas in Jaghir to Madrindth for the main-

tenance ©f the officiating priefts; and the Gorkhas have not disturbed

the tenure, though they live at free quarters upon the farmery

when they come either to collect rents in the neighbourhood or for

any other purpofe, as in the pre fen t inftance, when a force is collected

fcoirapofeupon.us, a belief of their ftrength.
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'ingh by-mefTa^e though Hark Deo requefl-

. ed list: >ur guard a aind treachery which he appre-

cd a^ainft' u-*. The Gjrkdis having fent

forae coolies, we with due precaution, our fire arms loaded,

paces encamp- on a -narrow plot>of grafs foi>

mei.

:I5t;er at:fun-rife'5i a
. Noon- 82V Night 6Va

Thu- ud) a&0£U*feftgs th^ fuhadar came,: to pay. us a vilit. He is a re-

lation of the depofed. Pdpi Raja. It is woithy of notice, that two~

thirds of the; feroops of Bhacti Tha?a, confrii of -the- natives of the fuh-

jugated countries* --.

Otlober 3d —Intermittent fevers are very common atthis feafon
3

and attributed by the inhabitants to the rain which fails almoft conti-

nually at rhsr end of Bhaion, and the great moi flare of the fod, But

to the humidity of the atmofphere and the ground, may be added, the

vegetable trafh they cat,, and the clofc and filthy ftate 0/ their houfes,

and efpecially the accumulation of all kinds of dirt round their habita-

tions^ '.

Otlober j^th.—Went accompanied by aTew Gorkha fipdhU in purfuiS

of .be ars, faw and wounded feveral.

OBober ^tho-^A'letter had come from Bandu Thapa dating, that,

as he deli red much to meet us, he wifhed we would march as foon as

poflible, and he*would wait for us at Chandpur*

October 6th.—No coolies came. The jamadar faida we .
fhquld cer-

taiiJy have them the following day
.

6 K
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October 7th,—Thermometer 6o°. At 9 begin our march. As 1

thought it probable, that I {houid-.not.be able to overtake 'he goats be-

fore night, and as the road was bad, and the Iky - looked wild and

threatening, I endeavoured, as I paffed forne rocks, to*find out fo-me -ca-

vern in which l might take up my lodgings for the carriers were fo far

behind as to leave me little hope of their arriving with t^y.-bed, J faw

at a di fiance from the road a deep recefs in the face of .th*. rpr*i, .1 ad

congratulating my felf on my good luck, went to examine it more cofe-

ly, w,hejil fuddenly felt an offenfi.ve fmell, and proceeding to the cave,

found the dead body of a man. In what manner he came by his death,

I could not learn from the appearances about hirn.°9 but, as he was not

{tripped and had white clothes, I fuppofe he was forae pilgrim irom

Hinduftan. At 8900 paces, I found the goats on a fandy and llony part

of the bed of the Alacananda. My bed arrived about ten o'clock, and

my tent in the middle of the night. The Bichait pretends to be our

friend, and recommends us to be on our guard. We iet lire to piles o£

iijewood^ in order to keep off the leopards,.

Ocloher 8th,— Thermometer 56 . March at q The deferted con-

dition of the villages, threatens this unfortunate country with the lofs of

all its inhabitants, if it remain under the dominion of the Gorkalis, It

is. odd enough that every governor, and indeed every fipdhi fees what

is to happen,, but no one feems to make .any attempt on principle, to

check the threatened depopulation. The governors of the different

diltricts remain in them but for a few years, and it appears a maxim

with them to make hay whillt the fun-fhines, whatever ills befal the

misiortunate rayut from their exactions. Thermometer at night 65 .

' OSlober 9th.—Thermometer 59°. It began to rainbrifkly foon af-

ier I commenced my march, and continued two-thirds of the way.*
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The road lay through a country, that once was highly cultivated, but

which exhibits now little more than traces of what it has been. This

day I found two men under the Pippal tree near the Nanddkni, who wiih-

ed to become my/ fervants : one of thefe was a one eyed fellow who

had affifted in carrying our loads from Najlbdbdd. As they feemed

firing enough to be ufeful as carriers, and faid they were ftarving in this

co inuy had no connections, having loft their wives, I took them into

emjJoy. Having mentioned the general features of the country, we

went through this-day in our route upwards, it is unneceflary to fay

more than that the luxuriant vegetation had fo altered its face in many

places, as to render it a work of fome time to recognife them. After

•a^very complete wetting, the feel of the fun which fhewed itfclf

nearly unclouded, near Karri Praydg, we reached the Pindar-Gangd at

6357 paces, when we crolled the Jhula. On the op polite fide, on a

• itone Chabutra under a Pippal tree, we found Bandu Thapa, who rofe

at our approach- He is a flout old man of feventy, plain in his man-

ners and drefs, and altogether not fuperior in his appearance to one of

ihezamindirs of Ghdzipur* He fent word by the Bichdri, that when

we had eaten and taken fome refi„ he would wait on us. He came

sin the evening accompained by the Bickdri and the Kamuniah. On

enquiring what were the motives for our paffing through their coun-

try, we .replied that we wifhed to fee the horfes of the Undes and to

procure feme fhawl wool goats. Why did we difguife ourfeives? To

this it was anfwered, that he mult well know it was the general cuftom

•of pilgrims fo to do, but that we had a farther inducement, for, if this

•bad not been done, we fhould not have been able to enter the Undh, as

-he mud not be ignorant that all entrance to that country is interdicted

to the Gorkdlis and to Europeans alfo. Why, ne next afked, had we not

applied for a Parwana? Our anfwer was, that had we waited the time

liecefTary lor procuring a Farivdndj the feafon for going through the
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Himdchal would have palled, but that had w( ,-

we fhould have applied regularly for perm; she.

Gorkdli country. We then enquired, if h la n of

having committed any violence or irregak rity-.'ki our v

march. He anfwered in the negative. He wa; fa$t&

hundreds of the Nipalefe went through the C i ,ny^

direction they pleafed without interruption..

the remark, but (aid that he wifhed us-to- irn*>

Praydgt and afterwards faid that this period

feventeen days, until a decifion Chould be tormed by the different-.

chiefs as to the line of conduct to be taken. We faid, that- we had

been much detained at various places on different pretences,, that our;,

money was nearly exhaufied, and that we could not make any further

halt than one day, when we would proceed towards Pali, where we

would halt two days. He faid, that he was obliged to go to Sennagat

on account of the Das'liara, and we might not find any bearers the

next day, but that we might depend upon them the following day 5 and

that he would order the Bichdri to attend us to Chilkialu We parted

apparently on the belt terms; and Bandu Thapa w^s-much- pleafed

with his prefent.

October loth.—At 8 o'clock Bandu Thapa kt off' in a Dandi or blan-

ket collected in gathers at the two ends and tied to a long pole. He was

carried by two men, who mu ft have been abundantly loaded, as he

cannot weigh lefs than fifteen (lone*. The town of Karn Prayag, con-

tained many inhabitants in 1808 ; but at prefent aiew Brahmins, who
attend the temple, and fome mullafis. who^ake care of . the Jhula, con-

ffitute the whole number..

October nth,—Thermometer 55Y Noon. 8o\, Night 61% After
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i having completed 3358 paces in a foutherly direction with fome calling

and welling, we encamped near a Pipal tree, having the Pindar on

our left, and the Chandpur nullah emptying into this river in a broken

ftream a little bffore ,us, and about a quarter of a mile below our

; former-aground of .encampment. The foldiers along with us have

fca^cly.-any jartridges, and would have, the worfl of it, were they to

atta-k u,:, but I trull this is not their intention although^! perceive their

jEiumL°rs are increafeeL
s

tQEtober :i 2th —Thermometer 50 . Night ,57®. A iervant, I had

brought from Pipal KSti had been fcveral times at Adh-Bhadri, and

dated that the road on the right fide of the Chandpur nullah was fhorter

and better, than that by Tope or Tdmbd Koti, and that the people from

this part of the country always went by this road. As it was a great

objecl with me to fave di(lance 9 I refolved to .go by this road; my
companion determined to go by the other. I considered this a matter

of little con feculence as the feparation would only be for a.few hours.

Whilfl on the road a flout Gorkdli, whom I had.not before.Teen, and who

from his drefs appeared of a rank fuperior to the reft, fpoke to me in a

very , infolent tone, and placed himfelf in a menacing position ftriking

his. mufket. violently againfl the ground. I fnatched my gun from mV

fervant, cocked. it,. and flopped with the intention of (hooting him if he

advanced aJingle flep towards me. Another foldier, feeing what I was

about, ran, begged me to defift, and abufed the man who had been im-

pertinent. The village was on a very high fpot. I left my goats a

few yards behind, and with my Kkaldsi, Cheta, went into a fquare flag-

ged, on two fides of which were low buildings for cattle, and in front

a high Chabutra conneded with fome houfes. On the edge of this flood

twenty-five Gorkdli Sipahis, principally new faces, and on the flags

Wqw were my loads. I afked who was the head of this force,

.61
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and, on his being pointed out, afked him v,

of this deception. He faid it was expeeied that

and every thing was ready for my acconim -

that it was my intention to crofs the Chandj.

and defired to know if he meant to furnifh be aft id,

that no bearers were to be had, and that it

the latenefs of the hour to reach Chandpur. I

to be expefted in the way of aid. A guide eve.

I therefore ordered my people to throw awa; thi

value, divide the reft, and march.—Well aware that it would be

impoffible for me to reach the banks of the nullah, as the night

was fetting in, I pitched my tent on an elevated fpot clofe to the Math*

1 placed a fentry on each road, and bad a fire made fufficieatly large

to throw light upon them My men were placed upon feheChabuiras^

and altogether my pofition was more refpeclable than could be expeei-

ed on fuch an emergency. The fakirs, who live at the Math, defired;

us to be watchful, as a very large tyger had lately taken off three men.

from that neighbourhood.

October i3th.-/rH£ night has paffed in quiet. I marched about 9, and;

in about an hour over a defcending and flippery road came to the

fteep bank of a watercourfe, M'r. H. fent a note, flating that he had

been (lopped at the village of Tope yefterday, and defired to go to

where I was* 1 his he refufed, and by fhewing a firm determination,

to proceed was not oppofed, but the GarkdUs. left behind., at the mo-

ment of his going on, were bufily engaged in putting flints, in their guns.

He had reached Adh-Bhadri, was under arms, and defired me to join

him as foon as podiole. In about an hour, I found Mr. H. encamped

in focne flat ground between the temples of Adh-Bhadri and a nullah.

lm a fhoit time the carriers from Bandtili, moft probably iriftru.cled by
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the Gorkdlis, all at once ftarted up and ran off. It Is believed 9

that this was done to delay our marching. We here difencumbered

ourfelves of the Taft valuable of our property, and divided the reft

amongft our fervants to carry. In the evening we fet. off. The Gor-

kdlis loon followed us. We were overtaken juft as on the point of

leaving our -round, by Harkh Deo, who laid Kan ak Singh was in

the. rea-i M\ the loads, which moved very flow.ly. We reached the Malsi

mukerry tree. The Gorkdlis encamped about a hundred yards above

us. The march of this morning was about 4000 paces, that of the.:

evening 2500.

OElober I4th.-^THERM0METER 48
s

. At 3500 paces I reached the fttrar

mit of Bewali-kalki Ghdti, having for the laft mile proceeded through.

a fine foreft of hprfe chefnut, walnut, ilex, and rhododendron of the red

kind. Many people have, it is faid, been killed.by ty.gers at this fpotj

within the laft three months. At 5058. paces, crofs the rivulet. Here

we flopped to eat fome dhai and rice. Injtead.of flopping near us, as

heretofore, the Gorkdlis proceeded, about two^miles in front to d re fs

their victuals and to make arrangements for (lopping us at the SobfuL.

pafs. Had we not been embarraftedby our goats, a march acrofs the

Gadra to the right, leaving the Rdmgangd to the left, and fleering to-

wards Langur green, would have completely difconcerted their fchemes

and have brought us into Mr. H's jaghcer near Ldlddng. However

circumftanced as we were, it only remained for us to perfevere,

until we fhould have gained the Sobka pafs Jpeyond which it would

be difficult for them to flop us. After taking our frugal meal we
proceeded. The diftance from, our halting place is 2600 paces, and we
encamped upon a flat on the left bank of the river,,where we were met

by fome Domes with mufick. At night a farmer brought his fon that

was fi.ck, and. exprelied his concern at our fituation, believing us in,
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confinement. When it was explained that this was not the cafe, he faid,

that.it mud happen, as. all the , troops were fed meet at %bka and

tain us there, as they had failed of effecting t befc

ders had been iilued .to; all the farmers to aih

refill them. .Here again ,ou r efcort departed for- the iught to a

at a.di fiance, and had we not had the goat v/e might \im\

ourfelves ofuhis opportunity ; but I had cetermii

might be-in,my power, -not- to quit the .aniniE

much pains, to. pbtam.

QBoher 15th.—Hoar fr.oft, thermometer 47®. I marched with- the

goats. After having gone about a mile, I obferved, that I had paffed

on the right, and below me, a body of about 80 or ico men armed with

rnufkets. They were evidently furprifed, and hurried much to over-

fake me. I fell to the, rear of the goats and continued my pace; a man

afked me where -Hearsey fahib was, -and defired.me to. flop. I afked

him who he was, and by what authority he took the liberty of inter-

rogating.me. He replied that he was the jemadar of the party, and

was fent to prevent our proceeding until his fubadar and the principal

zemindars of the country have a meeting with us. I told him, that I

was proceeding quietly on the high road molefting no-one, that I expect-

ed not to be molefted, and that I mould refill in the befl way I could

any attempt to flop me fey force. That we had promifed Bandu

Thapa to flay two days at Pali, and that we mould-flay that time ac-

cording to.pur word. He then dropped his tone, and requefled me to

order my people, not to goon, which ~I refu fed, As the foldiers had

gathered round me, and were elofing, I told him that if he did not or-

der them to go to a diftance, I fhould confider my felf attacked and acl:

accordingly ; and advifed him to reflecl on the confequences which

nsiight enfue by his forcing me to defend ray felf* He ordered the fpj.
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Srcrs to keep farther off. I continued to march, followed by the whole

of the party. After reaching the bank of the river which was forded,

a man of Bandu Thapa's party came to know if I wifhed the goats

to be carried; for this civility, I thanked him, bat declined giving

Mm any trouble, favethatif any of the goats mould chance to be

i down the ftream
5 that he would order his men to flop the-fift

- rapid at a fhort diftanca. I continued my march, when

the; iaid that ifI would flop only ©ne day, oppofite Summer if
?I

houfe, tiiv. meeting would take place, and we might proceed. I re-

fufed to flop any where fhort of Mehelckowri. In half an hour more:

I faw a large new houfe half way up the hill on the right, and o> the

plain clofe by the road the party of foldier-s was aflembled, they having

preceded me from our lalt converfation.; a tall man, whom! understood

to be Sumeru came forwards, made a falam, fpread a blanket and

begged I would goto his village until the fubadar mould come. I faid

that I was upon the principal road ; and I was determined not to leave

-it until I fhould arrive at Mehelchowri, He requefted me to flay only

one day, during which the bufinefs would be fettled : I told him

we had been much deceived before, and at Pali only would we

halt willingly. "I refolved to wait for my. companion corning up,

that we might defend ourfelves with wore advantage again if the

force which now amounted to as much as the country could

mufter. Wifning likewife to draw Sumeru away, I gradually, whi Iff

converting, walked back again and he followed. At a proper place the

note from D S. was given. He faid he knewlts contents, and would

furnifh provifions and bearers, if we would only (lop one day. In a

fhort time Mr. H. came up, he was of opinion, we ought to get beyond

the Sobha pa h, as if they failed to flop us there they could not have an

equal opportunity elfewhere. I agreed with him and took charge of

the advance, whillt he brought up the rear. The goats were with me.

6 M
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A body of Sipdhis ran before to gain a narrow part, which confined

the path. One went through the goats; I followed to pufh him from

amongft them, and found about twenty men- had formed a line upon

the path* The man I had purfued, probably exafperated by being

obliged to run in the light of his countrymen, put himfelf in a inena*

cing poiition on the path. I retired a few paces, dropped on one kr«%

in order to get a Heady and low aim, when another advanced humbly,

and the perfon, who appeared fo re folute, threw down hb rnuf^jt and

prefented his neck alfo. I ordered the foldiers to quit the path, and

they drew u^> on the fide for me to pafs. Whilfl this was going on^

Mr. H. was engaged in warm eonverfation with the. Sipdhis behind^ had

formed his few mtn into two divifions, and agreed to no- other terms

than thofe I had before propofed, vizvthat we would go to Mehelchowri

and wait there the remainder of the day. To this place we went; and,

having only made 4500 paces, encamped under the fhade of a mulberry

tree and falinga tree,.clofe to the habitation of a Gofain,,,. This perfon-*

age was tall, thin, with along beard and about eighty, years of age. He-

approached with much refpecl, and defired me to fit down on part o£

the Ckabutrasunder the mulberry, furroundedby Hone figures of deities*:

In a fhort time bringing a pomegranate, he particularly requefted that

we would ftay a few days , as violence would certainly be offered i§

we did not He reprefented himfelf to be an inhabitant of Oude ; and9:

after re fiding here forty years* was anxious to die at Benares* He was

tired of living in a country where religion was neglected, and every,

thing tended to defolation. In the evening a Brahman- who was, called

a major, and who we under flood- executed the writing bufinefs belong-

ing to the Company , now. made his appearance with a meffage from- the.

Jubadarf flatingthat to-day he was.much engaged in ceremonies of ab-

lution andworih'p9 but that early, in the morning he would certainly,

wait on us.. To. this we replied^ that we had made a. very fhort ..march.
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to accommodate him, that he had not come agreeably to his promife,

and that if he were difpofed to fee us, we would wait for him at the

Khutfar Gudrah, on the fouth of the Sobha pafs. The major reprefentedj,

that it would much gratify him and the whole party, if we would flop*

here four or five days. This we polltiv ely refufed. The old pundit

a

wis very defrrous of our flay; but, as we plainly perceived that timet

was all the fubadar wanted, we refolved to perfeverer The appears

ance of one of Mr. Rutherford's agents, who faid he was come on his*

mailer's bufinefs, . makes us difbelieve the report of there being any rup° -

tare between our government and the Gorkdlis, and makes usfliil more >

defir.ous.-to avoid aclual hoflilities*

October 16th.-

—

Morning very foggy. Thermometer 52V .We were

Hirring very-early, and as the Gofkdlts';weve round us in confiderable

bodies, I had my breakfaft placed' on a ftone and ate it, with my gun

In my hand. I Many jemadars and havildsrs came round Mr. H's tent,

and the foldiers clofed. I called to the principal jamadar, and faid, if the

foldiers did not immediately retire, I mould ''look upon their pre fence

as an hoflile aggreflion, and act. in confequence. Seeing me thoroughly

•prepared, feveral of the officers came, offered their necks, and de

fired me to take off their heads/ as- if the y~ did not flop us that

would be their fate: obfefving that many had got round me, I fiep-

ped away from them; and the fervants who had been fent off

with the goats, faid they were not allowed to proceed. I then faw

that a body of about thirty had barred the path, were forming in a

femicircle, and coming on to attack us.' I called to my compa-

nion to prepare, and fprung into the path, deflring the foldiers. to

Aland clear. The main body opened a little, and I independently

advanced with too much impetuofity. A man or two advanced, and

I moved them, back. My gun had in an inftant as many haracb upon it.
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as could find' room to touch it, but they could not wrefl it from me,

I had at leaft feventeen.or twenty upon me, but this rather prolonged

than fhortened the conteft, . as they pulled in oppoute directions. It

would have been maintained for even a longer time, had not one man

got upon my neck and (luck his knees into my loins, endeavouring t

ftrangle me with my handkerchief, whilft another faflened a rope r

my left leg and pulled it backwards from under me. .Supported

one leg and alraoft fainting from the hand round my ner.

hold on the gun, and was inftantly -thrown to the ground. *

-dragged about by the legs until my arms were pinioned. Whc nad

got up, nothing could furpafs the favage expreffion ofjoy depicted in

the countenance of the victors ; nor was the ferocity ©f their actions

-much behind hand. For fear ofmy getting leofe, two foldiers held me

fad by a cord, and every now and then gave me,a violent jerk by way

of letting me know my fituation. I defired to be placed upon the

Chabutra out of the croud ; and, after fome hefitation, this was complied

with. Mr. H. it feems had little fufpicion of fo immediate an attack^

as he was waffling his mouth when the affray begun, and did not hear

my call to him. 0ur fervants were abfent from the fmall pile of arms we

'had. I had only one armed man in my fuite, having givenover my
t

sOther double barrelled gun to Mr. H. for his own immediate ufe; and

-to my fervant who had a long duck gun, I had given the mod exprefs

.orders not -to fire unlefs the Got kalis fired fir ft. Mr. H. and the whole

.of our fervants, except two or three wjio, efcaped this fate, I know not

show, were fecured. Mr. K. was not bound, but fecured by perfons

holding his arms. Some of the,others were ftruck with the butt ends of

. mm fleets and much maltreated. In about two hours, during which I

remained bound, the fubadar made his appearance. He feeraed quite

a beau juft ftepping from his toilette, fainted all "the foldiery with a

•tempering iinile of exultation playing on his countenance. He did not
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deign to Falute either Mr. H. or myfelf9 and 1 :re certainly not in the

humour to pay any compliments. After calling upon us Tome looks of

lurvey, he retired to bold a council. la a few minutes he came again,

and having a carpet fpread near Mr. H. featecl himfelf upon it. and

entered into converfation. I aiked him. whether the rope ornaments

placed round my arms were the bands which connected the fiendlhip

-tii the Englijh and the Gorkalis, Whether this was a conduct that was

j ufli^able towards a traveller who entered into the country peaceably,

who had demeaned himfelf m the moil peaceable manner whilft he

remained in it, and was returning peaceably towards his own home. To

this he allied why I v/ent through the country in disguife ? I anfwered

to avoid expence, unneceiTary delay, and to enable me to get into the

Undes. During this time.I remained bound. He defired me to be feat-

ed: this I refufed, until the cords were taken off my arms; which he

ordered. The excufe fee urged for not coming before, was that the

.day was one of great -religious ceremony. IT fa, 1 obferv. d, what rea-

Ton ..was 'there for his having deUy-d, not making his appearance till fo

late an hour, its being now near twelve. He Hammered out fome

imperfecT apology. I pointed out the bound people, and-defired that

.either they might be unbound, or that I might be re-fhackled. Hefaid,

that they all mould be fet at liberty; and two or toffee were loofed.

In about half an hour the-Tubudar left us, and after alongconf ik.-ui •;,

in which jemadars, hivildars, and sipahis bore apart, a fetid ij was

written to Bam Sah at Almora. This cowardly fellow had prudently

-kept r.kr'eli out of the way, till the leufc was over. By acting as

we have done, we have got into a part of the country lefs remote from

the plains, and more in the way of fending information, of what has

occurred. In the evening, our low country fervants were unbound;

but thofe we have hired to bring in our baggage, were ftill bound, as

. M as the Pundit and his nephew. The former acted with firmriefs,
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the latter was much caft down. I defired that fome of my fervants

might go to attend my goats. This was acceded to. On looking over

the events of this day, and reflecting on the confequences which may

refult from them, I cannot but be grateful 'to. the Author of all, for hav-

ing given me firmnefs to bear my prefent fituation without the dread

of the death, now likely to cut fhort my career. About fifty peon1

are fet to guard us; and they are fo noify as to afford little err

fleep to-night..

OEiober 17th

—

This day was ufhered in, by the Hammering of a

Llackfmith preparing fetters. In the forenoon, the two Pundits were

taken away, as we apprehended
3 to be put to the torture; however in

this we were miftaken, as it was for the purpofe of placing one leg in a

fquare hole cut out of a heavy log of wood, and a itrongpeg being driven

acrofs, the two fides b f the notch retained the foot. Several of my

fervants, were fihackled in this manner, and of Mr. H's. One of my

bearers offered to carry a letter, as alfo did my goatherd. This man

came up as. a fakir, the fecond day after we had come over the Niti

pafs, and faid. he would take fervice, provided I would furnifh him

with victuals tihVwe fhould. reach the plains. He purpofed going to

the fubadar,. faying that he was. a fakir, had only accompanied us for

his victuals, and wifhed- to depart; If he got permiflion, he faid he

knew what road ta go, by, ..to prevent being (topped at any of the Gor~

kali chokis ; and mould, bating accidents, reach Chii&ah on the third.

day. 1 wrote a letter to Sir £. Colebrooke, open, relating the gene-

ral xircum.ftances of..- our fituation, and that the only matter which

could belaid, to .our charge, was going through the country in Hindu,

drc-ffes. This along with one from Mr. H. to his brotherJn law Lieu-

tenant Salmon-,, were put into a piece of my orange. coloured marftle,

and fewn within the doubles of an old woollen wrapper, in wlneii the
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fakir kept the inftruments he ufed in prayer. He made his reprefen-

tation to the fubadar, but was ordered back into confinement. This

did not difconcert him. Fie was confident thaths (hould be able to

execute the commillion he was charged with. He faid that he had

eaten my fait, would not be ungrateful ; that he mould not flop here,

but having his beard fhaved, and having changed his drefs, he fhould

proceed with an anfwer to Almora, or wherever we might be. He

left me,, and I fuffered an hour to elapfe before I' looked for him. He

was then fitting down on the ground with his blanket on his head and

arranging fome wood in a bundle, as if' for cooking. When another

hour had paffcd again, I faw the heap of wood with a bundle of clothes

laying by it, clofe to one of the fentries, but the fakir had difappeared.

Should he fucceed, we owe him great obligation,, as' the probability

of our deliverance depends almofl entirely on the reprefentation Sir

E. Colebrooke will make to the chief of Almora--. We defired the fu-

badar to allow the major to -write a letter- from us jointly to the Chiutra,

Bam Sah dating in general terms, that as we had been imprifoned,

and bound by his order, we defired to be taken to Almora. We en-

clofed a note to Mr. Hawkins, mentioning the impnfonment, andre-

quefted the Choutrato forward it to < that gentleman. I gave the m jor

a* pair of fciffirs for his trouble, and a rupee to each of the two foldiers,

who were going to Ahnora with'the letter. A reward of three more

was promifed if they brought us an anfwer on the fourth day. A consi-

derable number of farmers was brought together by order of the fuba-

dar, in order to fhow them the onrr'fhment he had inflicted on tne Sahib

log ; commiferation was depicted in their countenances, which formed a

linking contrail with thoTtb of' our guards. The old Gofain con-

tinues his kindnefs in b"in ing ^11 the milk his caw five's, morning

and night; Thio is very' littiej but it (hews his will.
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Sober 18th.

—

About 10 o'clock, the fakir was miffed. A great noife

was made, and a ftrict fearch for aboat an hou:; and perfons fent

out in every direction: however, i truft, that our meflenger will have

got completely out of their reach. This efcape has made them doubly

vigilant, and a man looks into the tent every hour at kail,

OSiober loth.-—The old Pundit, his nephew, and our hill fers

were relea fed from their logs, but had their hands bound

taken away to Almora. To the Pundits I gave prefentsof m and

an order for a further fumon my agent; and in the event of their

deaths, 1 made a provifion from my effects for the maintenance of their

families. We were told that our low country fervants (houid now

be teleafed from their logs. Am abbatis of (lakes interwoven with

brum wood was made round. The flakes, being only drive-n ftraight

down, might eafily be drawn up. I mention this, becaufe, after the

Gorkdli? have made an attack, they .ufuaUy entrench themfelves in this

manner..

Odober 20th.—Thermometer 15®.

Offiober 21ft.—The fogs are {aid to hang over the Rdmg&ngd at this

feafon, for about half this month; when they difperfe, they are very

denfe and penetrating* One of the hill fervants I hired as a cooly

on the banks of the Nandakni arrived with his load, He had been fick

and obliged to (lay at a village behind* The other man Ti l ak, now gone

to .Alm'-ra, faid that we might rely upon his honefiy and fidelity ; and

he has given a proof of it, as if he had been diflioneft, he might have

gone off with his load umnolefied : but though evincing fome little

courage in coming topeifons in captivity, after learning the fate of

his cotnracle s
we find it is confined to this, for on founding him as to
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taki'ng a -letter to Moradabad, he exprefTed his fear's* and though ap-

parently recovered, cited hisillnefs as one caufe for his not undertaking

the journey.

OElober 22d—Our fervants were this day releafed from their log?

and had more liberty allowed them for moving about. Seventh day of

imprifonment.

'October 23d.

—

In the evening the two jamadars arrived with a let-

ter from Bam Sah. This acknowledged the receipt of our letter,

and a copy of an order from. Nifial, Hating that having heard that

two perfons had gone towards the Undes in difguife with guns, &c.

Bandu Thapa. was ordered toy flop them on. their return, and know

their bufinefs, and who tbey: were, and alfo to detain them till an

anfwer (hould be received from Catmandu, The jamadars faid that

they were furprifed we had gone privately when we might have com-

manded the country. We returned the fame anfwer as to Bandu

Thapa, that it was to avoid delay and inconvenience, but from all

I have feen, I am thoroughly convinced, that, if we had applied

for permiflion, it would, not have been granted*.

October 24th.

—

The jamadars, who brought the letter from Bam

Sah, came this morning to fay that they had orders to procure whate-

ver we might ftand in need of. The jamadars pretended to expre fs

altonimment at the feverity of the ufage we had met with, which they

faid was not agreeably to the orders the fubadar had received; and

liated that this had not been reported to Bam Sah*

October 25th.—A letter to Bam Sah was nnilhed and fealed. We
determined, to fend Kangh SjNGHwithit, that we might be fure of

6a
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its reaching Bam. Sah, and that he. might fully reprefent the tr£atm&n£

we had experienced. A half kind of content was given to this by the

jamadars. A copy of our former difpatch to Sir E. Golebrooke, to

which were added recent incidents, was given to the father of a bpy 9

whom I had relieved by tapping -for jdropfy.
F .He, faid, that he.Ihould

g© to his houfe immediately, would place the letter. in the fole of o

of his fhoesj and carrying the fe in his hand, would reach Chilkiak o.

.OBober. 2.6th.^-This evening, we took a -walk -out of, the northern, gats

of the abbatis, and prolonged it for. about an hour, in, order to recon-

noitre the adjacent country, for the^purpofe of attempting ?our efcape

fhould there appear a neceffity for the rneafure^ Our, guards apparent*

ly did not mifs us for the firfl half hour, wh.enpjar abfence gave them

much alarm; and fufpecling we had actually effecfed, ,our
:
efcapes

people were fent out in every direction to apprehend jus. XheMtempt

to efcape from hence would be difficult, as in fuch cafe we muft pro-

ceed completely through the wildeft part of the country ; and ajmoft

all the fmall water-courfes, by which the mountains are feparated,.

ferve as the retreat of bears and other wild beads,,

October 27th.

—

When we reached this place, the fides of the moun-

tain were beautifully green : but in this fhort fpace, by the night froiis9

they bave aflumed the ruffet livery of autumn : fo rapid is the change

dl feafon in this country.

Gcibber 28th.

—

Early this morning a jamadar came into our tent?

and feating himfelf, faid the objecf of his journey was to convey us to

Siftnagar, where Amr Singh wifhed us to be. This.man brought no

h
ptter ; and his interference was evidently the caufe of fame perplexity
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i to our jamadars. Amr Singh is the head of the army ;, and Bam Sahs

the chief of thefe di Uriels.

OBober 29th.—The watchfulnefs of our guards has not in the lea ft

diminished. A zemindar brought to the troops fome Ghee for fale.

Someone complained, that oil was mixed with it. The fervant of the

owner was laid hold of, and through fear *of being punimed, if he did not

confefs that his mailer had adulterated the Ghee, made an accufation to

this effect. The fuppofed culprit-- was* feized,-' Ifripped, bound,- and

flogged feverely 1with thongs. /The Ghee was confiscated for the ufe of

fehe foldiers ; •andrtwenty-five rupees as a -fine- were ordered to be paid

as* the fine- to the<« lubadar—'lliouid the poor wretch not -he able to pay

fehis in m©ney, his cattle 'or children will be feized to the amount, and the

value will be paid by ihe.perfon who. is'. to benefit by the property

OBober 30th.—To-day more troops reached us from Sirinagaars and

w we have with us in all about 190 men.

y OBober 31 ft.—Another 'jamadar now earnerwith a few men, faying

(mat he had the orders of -Bandu Thapa to proceed with us to Sir'm&~

gar, from whence we were to go ta'Haridwdr ; and that an the road we
were to be met by Ranjur Kajee, the fan of Amr Singh. Although

Eandu Thapa did. not write, we thought it right to fend hirn a fhort

letter, dating that as we now were on the high road to Chilkia, it would

be highly-inconvenient for us to leave^t. This jamadar is about fixty, of

a more frank character than any of his brethren we have met with, and

is employed in going through the diftrtcl: to prevent the farmers- run-

ning away. He faid his efforts to give confidence to the farmers were

ineffectual, and the orders of the Raja were difobeyed. An order

bad^-been ilfued under the great feal of the prince, in conference of
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the great lofs in. the population of Garuhdl, prohibiting the foldiers;

from taking any of the inhabitants as flaves : but this was wholly dis-

regarded, and the foldiers always efcaped the punifhment with which

they had been threatened. Living in free quarters, without receiving

any check for his conduct, the foldiers had, the old man obferved, fo>

far opprefled the country, that where there were formerly twenty-Eve

families, now only one was to be found:,

November i ft.—The jarradars from AlmoracamQ at an: early hour to

report that orders had arrived from Bam Sah to. return all the things

which had been taken from us ; and. after the l«pfe of about two-

hours, they returned with the guns, &c. ; we now found ourfelves in the

way to liberty, and refolved not again to part with our arms except

with our lives. This day our hill fervants arrived. The old Pandit and:

his nephew were in irons, but were furnifhed with victuals by

Bam Sah,

November 2d.

—

Hoar froft. Thermometer 36 . Night fjo°. We
made preparations for marching at c/ 15', left Mehelchowri ; andafcend-

ed the Sobha pafs. At the foot of the defcent from the Sobha pafs is the

Khatfur valley, and half way down is a knoll of calcareous rock, the

weilern fide of which about thirty feet high, and overhanging the bafe
5

forms a fhallow cavern attributed to one of the S&rs. From chinks in

the (lone exudes a fmall quantity of black bitumen. The Khatfurt

valley is about a mile broad: in the middle the edges are full of fprings,.

the water of which is collected for irrigating the flats. This valley

produces the Bunfmati rice, next in quantity to that of Chookimi, and

would give vail crops of hemp of the fined quality. We pitched on a

rice flat, on the right bank of the Rdmgangd, oppofite to a fmall village

called Jhalak Kangh Singh overtook us here with. a letter from Bam:.
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Sah, flating that his fon was on the road to meet us, that our ill treat-

ment did not proceed from him, and that the authors of it mould be

feverely puuifhed.

"mber 3d.

—

Thermometer 41 . Night Gg\ March at 10, ween-

i under a Pipal tree a little below Maflu, on the left bank of the

Ramyanga, The top of Ghenfdli ka Ling, covered with fnow, was

very vifible in a Northern direction. Our fuppofed march to-day

about feven miles. There was here an immenfe quantity of fifh. The

people place loofe bundles of rice draw in the river, and keep them

down with large Hones. The fifh coming into them to depoftt their

fpawn, are feized by the hand before they can get from within the

ftraw. In front up the hills are three ovens for extracting tar ; but the

pines are fmall, and of courfe do not contain much turpentine,

November 4th.

—

Thermometer 50 . Night fj2°. The fon of Bam

Sah was announced jufias we had finifhed dinner: when he came,

preceded by an old man repeating his titles, &c, and five or fix bazar

gfrlso His name is Lachbir Sah, about twenty-fix or twenty-eight years

of age. He was drefled in fine Dacca muQin, and had about twenty

fhabby orderlies in attendance. He expreffed the concern his father

was under, at learning how we had been treated $ and was anxious to

have, us believe, that the Sipdhjs had a6led not only without his father's

orders, but even without any orders at all. He appeared defirous, we

fhould fay we forgave what had happened, and the perfons who had

committed the outrage fhould be punifhed ; we requeued that the Pun-

dits might be releafed, and Hated that we were unwilling that fervants

fhould be punifhed, for having a£ted agreeably to their orders. Lach-

bir Sah faid, that he would make a fevere example of the foldiers, who

had been moil aclive in feizing us, if we would point them out. It

6 P
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was obviouflyhis intention to have given up a few of thefe wretches

to condign punilhment, in order that we mi^ht have the odium and

confequences of the act, and that his government might retaliate upon

ths PundUs, It was Hated by us, that we (hcu'd derive no pleafure or

fatisfaction from the immediate agents being, pumftied; but we fhould

be glad to know the authors of our arreftation, who weie principally

to blame; and we farther faid, that, as far as we were concerned,, we

fhould forgive the men, provided the Fund ts were immediately return-

ed, fo as to quit the country with us. He faid 'he would write this

proportion that evening to his father, and wiftied us to Hay till a mef-

fenger fhould return from Almora, with an an Twer. He faid that Das~

rath BakshI had written to Nepal, that we had taken up between 4

or 500 men with mufkets &c, had erected forts on the border between

Bothant and the Unde's, and were endeavouring to raife the M.archas and.

Unias againft the GarkdUs,

November 5th.—The jamadars lad night requefled, that the fubadars^

might be furnifhed with a certificate or their good conduct towards us„

We faid that we had ri) ufopctioa to give a certificate of the good be-

haviour of the one, and that we pardoned the other, provided he

would alk pardon of the old Pundit for the treatment he had experi-

enced from him snd his k ki:ers Lachbir Sah came m the afternoon,

and announced the receipt of-i letter from the R-cJM of Nopul, order-

ing us to be feen fafe out of thd country wkh all curt ff< cts, and th.>t we

fhould be treated with civility. He obferved. we uce at Lbuty to de-

part whenever we might think proper*.
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fc& Dryobalanops Camph&ra or Camphor4ree of

By the PRESIDENT.

J N the fourth volume of the refearches of the Society,., in an efiay bg»

the exprefs fubjeel, the camphor of Sumatra is dated to be « the pro-

duce of a tree growing on the north-weft fide of Sumatra*, from the line

to 3 north.' A familiar dcfcription of the tree is given, on the authority

of a gentleman, who long rtfided at Tapanody : and its botanical place

is affigne&'in.-the cl.ifs Enneandiia Monogynia, of Linnaeus, differing

however in the form of the leaf from the Arbor campfarifera'Japauica*

and much reiemblmg. the bay in leaves.'
*

It is evident, that the author of that efoy (M Macdonald), or the

pei fon from whom he derived his information (Lieutenant Ltwis),

confidered the plint in queftion to be a laurel; as the camphor tree of
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Japan Is defcribed to be.* But, as neither of thofe gentlemen feems

to have been converfant with botany, it continued to be far from im-

probable, that the botanical character of the plant might have been

miflaken by them; and that it was referred by the author of the eflay

cited, to the genus Laurus, or to the clafs and order to which that

genus belongs, upon no other foundation but a preconceived notion

grounded upon the exifting information concerning the camphor tree

of Japan. It was the lefs unlikely, that the two plants might belong to

different genera, or even to different orders, as camphor is well known

to be a production of a great variety of plants, though in a lefs pure

Hate, and not fo readily and abundantly afforded ; and as it was ob-

ferved by Kcemp-fer, in fpcaking of the Laurus camphonfera and of the

extraction of camphor from its wood and roots with the aid of the heat,

that (S natural camphor in fubftance and of greatelt value is furninVd

by a tree on the iilands of Sumatra and Borneo, which is not of the

Laurus genus." ei Camphorarn naturalem et criftalliham perquam pre-

tiofam ac raram impertitur arbor in Sumatra et Borneo infulis. Sed

hoec arbor ex Dap'hneo fanguine non eft."f

Considering then the fpecific character of the camphor tree of

Sumatra to be unfettled, and the generic character dubious, botanifts in

India have been long felicitous of more correcl and definite information

on this fubjeft, and Doctor Roxburgh in particular was at great

pains to procure living plants with fpecirnens of the fructification.

His endeavours had not been fuccefsful at the time of his quitting

India: but he had received a rou^h Iketch of the fruit and leaf,

from -the appearance of which he was led to name the plant Shorea

• Kcempf. Amosn. 770, Thunb, Jap, B72,

i Amcen. Exot. p. 775,



OF SUMATRA. &j

camphorifera-,* and his conje&ure, as will be fhown, was not very

remote from the truth.

It has been my fortune, in his abfence, to receive from Doctor

Roxburgh's correfpondent at Tapanooly, (Mr. Prince, the rendent at

that Hation,) a number of the feeds in very perfect condition, and a few

living plants. The latter, I am forry to fay, did not outlive the fub-

fequent cold feafon: but the examination of the feed enables me to de-

termine the genus of the plant with entire confidence. It undoubtedly

belongs to the Vryobalanops of the younger Gee rtner ; and is not un-

likely to be the identical fpecies, which furnifhed the fpecimen infpecled

by him, and which he named Dryobafanops aromaticn. Gcertner's in-

formation indeed ftates the fpecimen to have been received from Ceylon

with an intimation that the bark of the tree is the genuine and bed

cinnamon. But, as there is every reafon to be fatisfied, that cinnamon

is exclufively produced by a fpecies of the laurel,t the informal ion,

which accompanied the fpecimen in queftion, may have been in every

part inaccurate.

As this point, however, is uncertain, and the fpecific characters of

Gcertner's fpecies are unknown, or at leafl unpublifhed, it is for the

prefent neceflary to allot a diftinct. name to the camphor tree of Suma*

tra. I prOpofe therefore to name it Dryobalanops camphora, until its

identity with D. aromatica be eftablithed. The defcription, which I

mall offer of it, is unavoidably imperfect., as the flower has not yet

been feen by a botanift. But the generic character is fo ftrongly pro-

nounced in the fruit, that there can be no doubt of its place in the fame

* " Slvrea camphorif r;». Roxburgh. Sp. char. Lea-vcsoval, acuminate, paralltJ veined, fmooih 5 Flow*

tn axillary."— Roxburgh's MSS.

I Laurui cinamomum.

6Q
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natural order -with,the Sherea, the Dipilocarpus, BJid^atir^ to- which

the Hopea of Doctor Roxburgh is to be added ; aadiiBoH-.probabl^m

the fame clafs and order in the linnean artificial arrangement, viz. Po-

lyandria monogynia.

. \ .- . 3

'

-

'...'. ' J \ • .

This feclion of Juss-ieu's natural order ofGa^a/tfracomprifes trees.re^

markable for their aromatic and refinous productions. Shoreaj'obufia;

and Zu??ibuga, and perhaps other fpecies of the genus, yield jp|^f£tjjj^V$*

dance the re fin called by the Hindujldnis, Dhun a, cmdhy the £7?glifli in In din.

Dammer, which is very generally ufed as a fubftitute for pitch for ma-

rine purpofes. The natives.of India alfo employ it in their temples in

the manner of incenfe. Dipterocorpus co Hiatus, turbinatus, incajfaus,

alatus, and probably other fpecies of the genus, afford the feveral forts

.ofbalfam called by the natives of India, Garjan ; by the Singhalefe, Dhor-

fiatel; and by the Englijli, Wood- oil. Vatei ta Indica produces the

re fin in India called Copal as very nearly approching the true -re-fin of

that name: the belt fpecimens are employed,as ornaments, under the

denomination ofamberfKahroba) to which it bears exterior refemblance;

in its recent and fluid (late it is ufed as a varnifh in the fouth of India,

(Buchanan's My/ore 2, p. 476,) and diffolved by heat in clofed vefiels

is employed for the fame purpofe in other parts of India. Another

plant of the fame genus, Valeria lanceoz-Jolia, affords a refm from which,

#s from other re fins, the Indians prepare one of the materials of their

jeligious oblations.

DESCRIPTION,
Br-yobalanops Camphor a. Cole,

%ss? Char....
L4yx one- leaved, permanent; the five divifions of the border growing

into long, remote, reflex wings*
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COROl—

Capfule, fuperior, one-celled, three valved, one-feeded. Embryo in-

' verfe! without penTperm.
s r

'.
. H.S !

:.,•
- (d h ...... ...'...

; .

A large tree, native of forefls on the north-weftern coaft of Suma-

tra: and efpecially in the vicinity of Tapanoofy* Sans. Carpura. Aiab.

Cafur. Mai. Capur. Bind.
t

Capur,
.

Trunk arboreous. Bark brownifh.

Leaves, fuperior alternate ; inferior ones oppofiteV elliptic, obtufely

acuminate, parallel veined, entire, finooth ;
'$-*j inches long ; i-2

1

broad.

Petioles fhort. Stipules in pairs, fubulate, caducous. Perianth one-leav-

ed ; five-parted, perfiuent.

Capfule fuperior, ovate, woody, fibrous, finely flreaked with longitudinal"

furrows, embraced at the bale by the calycine hemifpherical cup

and furrounded by its enlarged leaflets, which are converted, into

remote, foliacrous, fpatulate, rigid, reflex' wings : one-celled, three

•valved.

Seed folitary, conform to the cavity of the capfule. Integument fimple,

thin, membranaceous, thickened along one fide and thence pene-

trating to the axis and continued between the interior fold of the

cotyledons. Pcrifperm none. Embryo conform to the feed, inverfe,

milk white. Cotyledons two, unequal, almond-. flefhy, thick, chryfa-

loid'Contortuplicate; the exterior one larger, convolute, and che-

rifhing the interior one, Imooth without, wrinkled within : the

interior one much fmaller, wrinkled on both fides, uniform or

round cordate (as is the exterior one, if its folds be expanded.)

^ Plumule fimple, conical, two-leaved. Radicle near the fummit to-

wards the back, columnar, a little curved and ending in a fhort

conical tip ; alcending.
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The feed has a ftrong terebinthine fragrance

The following particulars, concerning the extraction of the cam-

phor, were communicated by Mr, Prince s refident at Tapanooly to Doc-

tor Roxburgh,,

st This tree grows fpontaneoufly in the forefts ; and is to be found

in abundance from the back of Ayer Bongey, as far north as Bacongan, a

diftance of 250 miles. It may be claffed among the talleft, and largeit

tret s that grow on this coafl ; feveral within daily view meafuring

fix or feven feet diameter. Before it acquire fuch dimen lions its age

is conjectured to be years ;. but it will produce Camphor at a much ear--

lier period, when the tree does not exceed two and two and a half feet

in diameter. The fame tree which yields the oil, would have produc-

ed Camphor if unmolefled, the former being fuppofed to be the fir ft

ftageof the latter's forming, and is confequently found in younger trees*

The natives have no certain means of afcertaining the tree which pro-

duces either the one or the other, although there are fome men fly led

Toongoo Nyr Cappoor who pretend to that knowledge, but they cannot

give any reafons for their judgment, beyond favorable dreams, which

fuperftition has rendered infallible : and it mud be admitted that the

fuccefs of this defcription of people, in difcovering and procur/ing, is

greater than the majority of t.hofe who go in fearch, of the Camphor :

the diftinclion may have arifen from the peculiar favor of fortune to

fome individuals over others asin moil other circum fiances of life from

whence they have acquired a celebrity, ctherwife they could give fome

rational explanation of their fuperior fuccefs. Both Oil and Camphor are

found in the heart of the tree, occupying a vacuum, which, in others, is

frequently, filled with pitch ; but it does not extend to the whole length -

t

on the contrary ?
they are found in final! portions of a foot, and a foot
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and a half long, at certain diflances. The method of extracting the oil is

merely by making a deep incifion with a billiong or Malay axe, in the tree,

about fourteen or eighteen feet from the ground till near the heart-,

where a deeper incifion is made with a fmall aperture; and the oil, if

any in the tree, immediately gufhes out, and is received in bamboos,

or any other utenfil better approved of ; in this manner, a party pro-

ceeds through the woods wounding the camphor trees till they attain

their objecl:. The Camphor u procured in pretty nearly the fame way.

The trees are cut to the heart about the fame height from the ground

as in the former inftance, till the Camphor is feeo ; hundreds may be

thus mutilated before the fought for tree is difcovered ; when attained,

it is felled, and cut in junks, of a fathom long which are again fplit,

and the Camphor is found in the heart, occupying a fpace in circum-

ference, of the thicknefs of a man's arm. The produce of a middling

fized tree is about eight China catties, or nearly eleven lbs. and of a large

one, double the quantity. The camphor thus found is called Se Tantong.

It is often the cafe that the trees which have been cut, and left (landing

in that date, will produce camphor in feven or eight years after, which

is dillinguilhed by the name of Oogar, but is inferior in appearance,

though of the fame quality. The forts of camphor callecl Idly and joott

are the fcraping of the wood which furrounded it."

6 R
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AbJlraB of an account, containing the particulars of a

boring made near the River Hooghly, in the vici-

nity of Calcutta, from May to July 1814 inclufive^

in fearch of a fpnng of pure water.

COMMUNICATED

By Sir EDWARD HYDE EAST,

THE NUMERALS eepeesejyt FEET from the SURFACE s

2 p -.----• <-..- Dry earth with foorky (brick dull.)

3 to 6 (Inclufive) dry fand with a little clay.

7

—

21 ........... Blue clay, with fand, more or lefs,

22— 31 .---..--- Blue clay, with fhear coal.

32 — 52 Blue clay, with a little rotten

53

—

56 -----.--- Blue clay, with coah
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57 *— o Very (tiff blue clay, with a little conker (gravel.)

58 — 61 (Inclufive) The fame, but the conker \ mixed in a greeniffo

clay.

62 — o The fame, without the greenifh clay mixture.

63 — 65 Very fliff blue clay, with a little yellow clay, mix-

ed with a little conker.

65— 68 The fame, but yellow fand, vice yellow clay.

6g— 70 Stiff blue clay, with a little yellow fand and cfy.

71 — 76 Damp reddifh clay, with a quarter of fand, with

a tinge alfo of yellow from 73.

77 — 84 .--.-.'--- Reddifh yellow chy, mixed with fand, with a.

little talc,

85 — 92 .... a - -.-^ .- Yellow clay, mixed with fand.,

g^ — oj5 Yellow fand inclining to clay.

gj __ 10o .......... Blue clay with yellow fand.

101 — 102 Lead coloured clay, with yellow fand.

103— 105. -. ».- Blue and yellow clay, with yellow fand and a lit-

tle conker.

106— 107 Stiff blue, inclining to yellow clay, with yellow

fand, and a little conker.

108 — 113 The fame, without the conker.

U4 — n8 Stiff deep yellow clay, with a little yellow fand,.

119— 122 - - - - Soft deep yellow clay, with more yellow fand*

100 — 125 Coarfe greenifh yellow fand.

.125— 127 - - - The fame, with a little yellow clay*

128 — 131 --- Coarfe dark grey fand.

jQ2 — o The fune, red and grey.

133 — 1 3% Dark §rev *and, wJlh a little talc, the fand getting

coarfer downwards.

3 39 — 1 i° Coarfe dark grey fand,,
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At this depth the baring tackle having fever'al times given way1

, aad

the borer remaining- li-riexfricable from the ground, the further profe-

cution of the experiment was abandoned. The different flrata, through

which it penetrated, nave furnifhed the following obfervatiohs.

1. The primary object of getting at fprings of frefh water entirely

failed, of which fanguine expectation had been formed by the projec-

tor of the experiment, grounded, as it fhould fcem, upon the com-

mon opinion, that the foil of all the lower part of itenga/ was particu-

larly moift and full of fprings ; an opinion, which this experiment, if

it can be taken as affording any criterion of the foil throughout the

vicinity of Calcutta, has fo far happily difcountenanced. The firffc

appearance of any damp was at the depth of 71 feet, in a reddifh clay

with a quarter of fand, and below 76 feet the earth was as dry as be-

fore ; though the borer muft have defcended nearly to the level of the

fea, which as the crow flies, cannot exceed 70 miles in diflance, while

the fall of the river is commonly computed at one inch a mile accord*

lug to its bendings. .

2. The damp of the climate, not being attributable to the moifl

nature of the foil, nor affe&ed by it, otherwife than as an admixture

of f'altpetre in the foil may be fuppofed to have fome influence on the

exhalations from the furface, muft be looked for principally at lead

from caufes upon or above the furface • to the want of a general fyftem

of drainage in a level country, and the luxuriant vegetation, with in-

adequate openings through the woods for ventilation, which prevent

or impede the copious falls of rain at the periodical leafon, and not

unfrequently at other times, from running off properly. The heavy

dews at other feafons, are not probably more than fufficient to fupply

the daily exhauflion of the fun, and would rather contribute to the



-545

healthinefs of the climate. All that feems to be wanting therefore is

furface draining upon a general plan, and the cutting of broad ftraight

roads through the woods, as much as poffible in the direction of the

prevailing winds. The acknowledged improvement of the climate in

. and about Cmculta, of late years, appears to be the natural refult of. the

fuperior attent.ou which has been paid by the local police to thefe two

objects, the benefits of wh.ch will be extended with the extended ap-

plication of the fame means The culture of rice could only be parti-

ally, if it all, afleded by it, and the neighbourhood of towns and po-

pulous villages would be much improved by fubftituting the fuperior

and more wholefome cultivation of potatoes, which feem to be fp ring-

ing into general ufe every where with the increasing population of the

world*

6 3. On the deepening of the great tank at the beginning of the Chow*

ringhee road in the laft year, there was found a quantity of decayed wood

at the depth of 35 feet below the furface, which was imagined at the time

to be an accidental circum lance, of which no fatisfa6lory account could

be obtained : but the borer, in this experiment, having perforated

rotten wood in a (tratum of blue clay from the depth of 33 to 52 feet*

at the diftance of half a mile from the former fpot, gives reafon to

fuppofe that the remains of an ancient foreft forms a fubftratum of a

more general extent at this depth, and fupports the theory, which has

hcen drawn from the like difcoveries in different parts of the world, that

fome great Convulfion of nature, probably the deluge, proflrated and

covered the ancient forefis.

4. The finding of this layer of rotten wood between layers of

coal, feems to fupport the fuppofition, that coal is a formation from

wood, probably gradual 5 the middle paits being the laft transformed'

6 S
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or poffibly the transforming principle, if lying in the adjacent earths*

may have been in this in fiance exhaufted before It reached the mid-

dle part of the woocL

5. There Is no trace of any volcanic matter throughout all the

different ftrata penetrated by the borer to the depth of 140 feet;

which renders it probable that the mocks of earthquakes not un-

frequently left in this part of Bengal, (whether fixch phenomena pro-

ceed from the direct action of fire, or from the fudden contact of

heated fub fiances, with water in the bowels of the earth, thereby

expanding into to vapour; and not merely, according to Doctor

Stukely's hypothefis^ from electrical mocks on the furface,) do not

proceed from any very proximate eaufe ; and the general feeblenefs

of thofe Ihocks leads to the hope that the caufe is remote, and confe-

quently that the effect is not likely to be fevere. The Monghir hills,

which are faid to contain volcanic matter, are at the diftanee of about

$00 miles*..
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Statijlical view of the population of

jgjjsjsaaaiajjj .ygi

By W. B. BAYLEY, Esqj

H. T. COL E B R O O K E, E »m
VRESmEXT or rag ASIATICS SOCIETX.

JL HAVE the honor to fabmit to the Ajiatick Society,' the accompany*

ing ftatements arranged principally^ from materials which 1 collected in

the year 1813 14,. while in charge of the office of judge and magiflrafcs

of the district o£ Burdzoan^

Tn& documentmarked No. 3/ exhibits an abitracl ffatementof the

population of 9$ towns and villages fituated in fome of the weMe rn

di ft rich of Bengal!, procured with 'the view of afcertaining the gene

average proportion of inhabitants to each 'dwelling*-
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The document marked No. 2, contains an abftracT: flatement of the

total number of dwelling1 houfes refpeclively inhabited by Hindus and

Mahomedans in the diftricl: of Burdwan, arranged under the head of the

feveral police jurifdiclions.

The paper marked No. 3, exhibits an abftracl clarification of the

Hindu inhabitants of 26 villages in the diftricl: of Burdwan, 'arranged

under their refpeclive cafts or profeffions.

The paper marked No.- 4, exhibits the average price of fome articles

of common confumption in the town of Calcutta, in each year from

1753 to 1814.

The papers refpeclively numbered 5, 6, and 7, contain ftaternents of

the average price of rice and fome other articles of confumption in each

year from 1783 to 1814, at the towns of Surul and Elambazar, in the

diftricT of Bfrbhum, and at the town of Mdncaur, in the diftricl; of

Burdzcan*

I proceed to offer fuch remarks in explanation of each of the annex-

ed ftaternents as appear neceifary.

No. i« The detailed.enumerations from which this paper is formed,

were obtained partly through the agency of fome refpeclable native

proprietors of eftates with whom I was perfonaily acquainted, and part-

ly by the aid and influence. of European gentlemen redding 'in the feve-

ral diftriclsj from which the returns have been furnished.

I have reafon to be fatisfied that few of thefe returns are inaccurate,

and none of them materially fo. The towns and villages included



OF BURDWAN.

in this paper are fituated in various parts of the di drifts of Burdwan,

Hughli, Midnapur, Birbhum, and the Jungle Mehats. They differ in

their fize, opulence, and other circumftances ; feme of them are market

towns or places of eftablifhed manufa6tures, fome are principally inha-

bited by Hindus and others by Mahomedans, fome are heavily affeffed,

others again are nearly rent free.

Under thefe circumftances an accurate average of the proportion of

inhabitants to each dwelling throughout the diftri6l of Burdwan, may

be deduced from the annexed abftracl:, and as there exifts no very ma-

terial difference in the (late of fociety, the fame average may probably

be confidered to be generally applicable throughout Bengal,

It is fcarcely neceffary to obferve that many dwellings, efpecially

thofe of the more opulent claffes of inhabitants, include feveral diftincl

buildings, huts, or out-offices within one enclofure; and frequently

contain diftinci families of feveral brothers or other near relations. A
dwelling of this defcription whatever may be the number of buildings

included in it, is intentionally confidered and rated as one dwelling both

in this ftatement and in that marked No. 2, exhibiting the total number

of dwelling houfes in the diftricl: of Burdwan. With reference to

thefe circumftances, the proportion of ^ inhabitants to a houfe

refulting from the general average of the paper marked No. 1, appears

fmaller than might have been reafonably expecled, and is in facl lefs ;

than the average proportion of inhabitants to each houfe in England.

The number of males appears from the ftatement to be fomewhat

greater than that of the females being 82,285 of the former, to 81,149 of

the latter. The population returns of other countries generally exhi-

bit a larger number of females than of males; in England however, i£

6T
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the males employed in the army and navy be included, the fexe's are

very -nearly equal.in number.

-

No, 2. The ftatement marked No. i, having furniftied me wfth the

average proportion of inhabitants to each dwelling, I proceeded to af-

certain the actual number of dwelling houfes in the diftrict of Burdwan,

diltin^uiftiing them as occupied by Hindus and Makomedans refpectively.

The proprietors of every mauza or village in the dirtricl; or their

refiderit agents were furnilhed through the police officers of each

divifion with a form in the Bengali language, intended 10 fhew the

name of the village, of the pergannah, and of the police jurifdidion, the

total number of dwelling houfes in each village, and the number occu-

pied by Hindus and Makomedans refpeclively.

Such inilruclions and explanations were at the fame time furnilhed

as appeared neceffary to prevent mi (takes and omifnons, and to remove

all grounds of fufpicion and jealoufy on the part of the inhabitants.

The proprietors, farmers, or their re fident agents we're 'directed to fup-

ply the information required, and to infert it in the form with every

pofiible attention to accuracy. The fiatements after being fo prepared,

were attefted by the proprietor or his agent, and by fome of the

mendels or moft refpeclable inhabitants of each village; and were then

delivered to the police officers of the jurifdr&ion by whom they were

arranged alphabetically, under the head of each pergannah.

I believe that the returns have httn generally prepared with due

care and accuracy, and I met with no inftance of reluclance on the part

of the proprietors ©r their agents in communicating the information

required.
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According to the ftatements fo furnifhed, the diftrict of Burdwan

contains 2,62,634 dwelling houfes, of which 2,18,853 are occupied by

Hindus, and 43,781 by Mahomedans ; allowing §\ inhabitants to each

dwelling, the total population of Burdwan will amount to 14,44,487

fouls. The area of the d-iftri&'of Biitdwm, as its boundaries are at pre-

fent arranged, comprifes about .2,400 Englifri fquare miles. On art

average therefore, each fquare mile contains a population of more than

600 perfons.

The total population of England gives an average of near 200 inhabi-

tants to each fquare mile, but if fome particular countries are fekcted,,

the proportion will be found to approximate much more nearly to that

of Burdwan. The county of Lane'after',
for inftance, contains about

1,800 fquare miles, and its population in the year 181 1 amounted to

8,56,000, furnifhing an average of 476 inhabitants to a fquare mile.

It mould be obferved however that the diftrict of Burdwan is one of

the moll productive and highly cultivated portions of Britijli territories

in India, and that it contains fcarcely any jungle or wafte land.

The materials from which I have calculated the population of the

diftrict of Burdzoan appear to be fufficiently folid and accurate for

every practical purpofe, and I am fatisfied that the total population of

Britijh India and the proportion of Hindu to Mahomedan inhabitants

might be afcertained in a limilar manner with little difficulty or incon-

venience.

The refult of fuch a general enquiry conducted on uniform princi-

ples, would not merely be gratifying to public curioiity, but might even-

tually prove of great practical importance in the improvement of the
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police, and in the general admini ft ration of the extenfive territories

fubjedt to the Britijh government in India,

3 This ftatement exhibits the total Hindu population of 26 vil-

lages in the di drift of Burdwan, the inhabitants are clafled under the

Beads of their refpedive calls or profeffions, and according to their ages

;

the males as being above or below 16 years of age, the females as above

or below 12 years of age; the villages, from which this abftracl was

formed, were fele&ed in preference to others as containing more than

the ufual proportion of Hindu inhabitants; the ftatement thews almoft

alltheclaflesand profeffions into which the Hindu population is generally

divided intheweftern parts of Bengal, but it cannot beeonfidered tofur-

nifh any accurate average of the proportions which the different clafles

bear to each other 1 it may be remarked that the proportion of females

to males is generally larger in the higher claffes, while in the lower

clafTes the males are more numerous than the females*

No. 4. This ftatement has been prepared from accounts preferved

in a refpe&able Hindu family in Calcutta. The average is deduced from

the fum total annually expended in the purchafe of each article for the

ordinary confumption of that family, compared with the total quantity

of each article purchafed within each year*

No. 5. I am indebted for this document to Mr. Cheap, the com-
mercial refident at Surul; it contains the current prices of coarfe and

fine rice, of fait, oil, ghee, molafles, and turmeric in the month of Pus?

during the laft 30 years at the town of SuruL

"No. 6. The accuracy of this ftatement which was obligingly furnifh-

ed to. me by Mr. Erski.ne, a gentleman 1 eliding at Elambazdv* in. the:
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ctiftriclof Mirbhurti, may Be -idled- u|tori. The difference in the price

of rice, in the re f^eftiv-e months of
:

Pus irid A/cirh of each year is

worthy of obf^rvatiori: a fimuar variation of price at thofe
:

periods is

general throughout the inferior of the weItem diftri&s of Bengal, and

is a fource of abundant profit to the mbre opulent mahajarts or fpecu-

lators in that article, and of considerable injury to the indigent clalfes

of cultivators ; thefe laft are generally in debt to the village mahajans ;

they procure rice for feed and for the corifumption of their families ei-

ther by a ruinous mortgage of the enluirtg crop, or at an exorbitant rate

of intereft in the month q%$Afarfat
a period when the price is almoft uni-

formly higher than at any other period. In Pus when the principal

harveft is gathered, they are under the neceffity of immediately difpof^

ing of the produce of their fields to enable them to difcharge the heavy

inftalments of their rent which then become due. They have neither <

refouroes fufficient • to difpofe of The grain at a diflant market, nor to

postpone the fale until a more favorable period. They are thus com-

pelled to throw nearly the whole produce of the village into a confined

market at the fame time, and the only purchafers are the mahajans
. of

the village, who are thus able to fix the rates almoft at their own difcre-

tioa. This evil is of courfe lefs felt in the neighbourhood of navigable

risers, (Elambazcr is on the banks of the Adjy,) and in the vicinity of

large towns, .and the price in Calcutta does not effentially vary at thofe

feafons which in the interior of the country are refpeclivcly the cheap-

en or deareft periods.

No. 7. I procured this document from a refpe&able grain mer-

chant reliding at the town of Mdncaur, in the diftricl: of Burdzoan. From

the enquiries which [ had aa opporuaity of making on the fpot, I have

region to believe .that it is prepared with perfect accuracy,

6U



554
p

STATISTIC^ AGGO0NT

From the .Papers marked No,, 4,. $,..$, 7. .-it -may be. ©bferved that

tie period often years from 1793 to. 1803, was generally a cheaper pe*

ffibd s
than the ten years preceding or following it, and that the price

of rice, and generally of other articles has not
. experienced any very-

material or permanent augmentation from the year .1761 to the prefenfc

I have the ponp| to be,
1

SIR,

Your moll obedient humble Servant,

W„ B. BAYLEY,
Calcutta, >

f]ih September 1814.0

Ho. i. Returns of the population of ninety-eight villages and towns*

fituated in the weftern parts of Bengal, procured with the

view of afcertaining the general average proportion of inha*

bitants to a dwelling,

.

No. %, Statement of the total number of dwelling houfes refpeclive-

ly inhabited by Hindus, and, Mufelmans m the dill net of

Burdwan, arranged under the head of the feveral police

jurifdi&ions.

No; 3». Abstract claffification of the whole number of Hindu inha-

bitants in twenty-fix villages of Burdwan, arranged under

the heads of their respective calls or profeflibns.

No. 4I Annual average price of fome articles- of common confump-

tion iii the town of Calcutta* in each year, from 1753 to 18 14.



v.E*AG« price- or articles oi general c

from 1783 to a 813.

S5B

ion at Surul9

. 6» Average price of fine and coarfe rice at Elambazdr, from 1*783

to 1813.

price of coarfe rice in Pus -at

from 1783 to 1813!

3 in z illafo

JVb. !»

aft.

2d.

NAMES
Off THE

VILLAGES.

Go pal Nagar, ...

,

Jamal Mat,. ....

Bedchala,

Bhagwanpur, ....

Carnal Nagar,... <

Cancata, ........

Mat'hurapur, . . ,

.

Defferpur,.. . . . ...

Bamunpur,.
Mulra, .........

Asapur,

Man unda, .......

Radliaamanpu'j

.

ilershapdr,

Where situated.

Zillah Burdwan,.
. Ditto......

,
. Ditto, .....

. Ditto,..,..

„ Ditto,. ....

Jungle Mehals, ..

Zillah Burdwan,,
.... Ditto......

# . . . jLrlttO, .. . . • a

.... Ditto,. . « . i

;... Ditto,....,

Zillah Bunliuui,..

Zillah Burdwan,.
... . Ditto,. k„«.

Total of 14 villages,

Morjylpur, ...... Zillah Burdwan.

Gopicant'hpur, Ditto,....

LVagargaclii, ,
.... Ditto,. .....

Dhunai, ' .... Ditto,

Bijipur,.

Da>mmgar, .

.

Ak'huliya, ...

Kaim nagar, .

.

i, asapur, . .

.

I ii nl>a,ii, . . .

.

Mohabetgerh,

pur, .... .

' Palasan,

(aranga, . . .

.

. 1 .... Ditto,.

.... Ditto, .

.... Ditto,

.... Ditto,

.... Ditto,

Zllah Bfrbhum,.

Z'tlah Burdwan,,

. Jmgle Mehals,.

.

Z'llalt Burdwan,,
Zillah Hugli,

Total of 14 villages.

Number

of

Houses.

-

8
11

13
16

17
20
21
24
26
27
28
29
30
31

300

32
31
37

39

41
42
43
41
46
47
48
49
50

605

19
30
36

37
46
78

70
01

74
88

73

612

101

97

110
118
150
122
122
1C9

112
133

ltd

131

I 1

<~

5

F»
0) V ,z
ja "n? ±
B S

<U-S J3

21

37
50
75

58
74>

69
73

76

«"2 .

3 <*

CU m
O —
OVJE £-^ «
ij a a
© 1>

f-* ^ G&H

40

104

10c

146

107
125

113

II

'

is.

J 17

I3S

• 62
68
74
9Q

153

137
128

135

143
161

152
149
180

597 1,678

• 229
1-89

191

214
- 224
• 296

• -229

• 247
-222

•

••305

• -226

..264
• 2ff3

':
1

Proportion of

inhabitants to a

House.

5

H:
5

6$

6 near!

5i3 2

°T
6

7

*!
** •

5 not.

•H
*f

68 5-T-
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Cutruci,

Babuishol,

« Baggiepur, .......
Jhijra, .

llanHTjslieupur,. . „

Racld&crisheubali, .

,

Geih Sirnlapol,.
. ,

.

Depiir, .

.

Mank'hpta, ........

Abudanga,
, .

Bhagwanpiir, . . . , .

Bauruonia,

Berdaba,. ..... ..

.

Srigaon,. . '

ith.

:th.

NAMES
OF THE

VILLAGE
Where situated.

Zillah Burdwan,,
Ditto,....

Zillah Birbliuno,.

Zillah Buidwan,,

,.!,££ Ditto, .^.

.

.... Ditto,...,

Miduapur, ,„ . . OJ

Ditto,...,

... Ditto,....

Zillah Bjrbhurn,.

Zillali Burdwan*;

, ... Ditto,...,

,..,. Diifo, ...,

... .. Ditto,

Total of 14 villages,

Bhagwanpur, . ! Zillah Burdwan,..
Dubiajpur, -Jungle Melials, ..

Sbicarpur, ......... i Zillah Bard wan,

.

Gangadaspur, . i Zillah Mugli,

Number

of

Houses.

Baricha,

Baricrisheupur,

Gawaltor, . . . .

,

Dhaucaroij ...

Nandgaonj . . .

.

Sultan pur, j...

.

Angarlya,. . . . .

Kamcrislieupur,

Sudersanpur, .

.

Mohanpur,. . .

.

Zillah Miduapur,
Zillah 4£urdwan,

.

Zillah Miduapur,
Zillah B-urdwan,.

IDitto,

Ditto,

,

Ditto,,

Ditto,,

Ditto,

,

Ditto,,

'fetal of 14 villages,

Carauuda,. , . . .

.

AUfoagar,w. . .

.

Ilirangaon, . . . .

.

R&meb'warpur, .

,

Gopiu^t'h Bati,.

,

C'haiidari, . . .

.

Jamtara,

dishenuagar, . ..

Uch'ligaoiij.

Bersul, . . t

Jhicra, f o/>

Rascund, . ..,..,

Citgaon, ........

Savanli, ...,...,

Zillah Burdwan,.

.... Ditto,. ...

.

Ditto,

. ... Ditto,

.... Datte, . ....

.... Ditto,. ... .

Ditto, ... .

Zillah Miduapur,
Zillah Bu-rdwan,..

.... Ditto,

Jungle Mehals,. ..

Zillah Miduapur,
Zillah Burdwan,.
.... Ditto, .....

Total of 14 villages,

£5
56
59
60
'60

63
,65

66
67
•68

69
69
70
73

u -

g « to

900

78
79
84
84
91

93
113
120
128
129
136

140
143
147

1,565

153

154
164
171

178
187

187

200
204
209
216
218
253
257

-^ <y -fcj

Z,b*-JS

At
3 —C * jo

— « "3

£ - 5

-*•.*

204
157

172

oi

181
179
184

175

178

J64
157

201

1,952

283
239
275

300
231
295
315
318
345
411

362
426
376

4,176

406
478
440
445
465
634
446
484
514
664
691

560
686
827

7,740

206
143

145

01
169

r68
163

177

166
185-1

169

177

1,868

266
212
234

335
'222

278
356
350
352
420
327
382
383

4,117

359
484
400
457
505

695
457
516
494
607
517

652
620
777

410
300
322
317

:

423
350
347
347
352
331

314
349
326
378

Proportion of I

inhabitants to a

House.

1\

H
5 £

H

5

5

5

H
4,896 b\

549

451

509
667
635
453
573
671

668
697
831

689
808'

7o9

765
962
840
902
970

1,329

903

1,000

1,008

1,271

1,308

1,112

1,306

1,604

H
H
7

5 nearly.

5 above.

5

6

5 not quite.

15,280

"4

H

5

5

6

6

5.

6|

n

and above*

aboi's.



mmrii'j $5&

6th.

NAMES

v'V J

or THE

LLAGES.
ilii

Daroghapara, . . .

.

Betagerh,

Iral,

Deri)' a pur;, ;
.'."

. .

(Sddpur^ .,. .2-.S.

.

Caiti,. i. ... .:; i'-i...

Rajgaon, .... :.

.

Bedengjunj, . . .;"...

Cayapa),.....^..

.AinamgerB,^<
£atjachia,,,.., t

Sencarl, . . ,t .;.

.

Palasi,!. ., f,M

ftf

Where situated, >

'\: ib'nil'ih srfa in £#&*$

74

Maro,

.oiy»;o£

• 5K),fr{

Zillah Midnapu
Zillah Burdwan,,
777". Ditto,. ...

.

*•*• Ditto,
1

\ ,!'.' TOMbj
Jungle Mehals, .

.

ZirrJrH
: *'Mfd|napur,

.... Ditto,

^iHaL-Jimdiv-an,

.

.;...-. Ditto|.

..~..r Ditto

"Number

1
of

Houses.

» at

a

bd tiIjo uk
g « »

?rr

.. ..Dittot

. .v Dittoj!

To;talof.l4yil|agesv

KijajuEfn;W(?r, .

Bin i cad a, „ . ,

.

(jarui, I v«; •»••.

•

Mendejlga^rv,,.

,Kiamb&gar,.;.
;
.

Bijar, :.•.,,.,..

(Bhalci,. ^ . . , •

jC'han^lghov."

^gnag^r,.....

—ritz^t

• 1 •!«••••• 2

•
1 T.«...-.ri t

• It-'. ••>•»

• je'ee'i •

.J ...«,,$.

•Jrte'sMi
Baiachi , . . . *... . . . .... ...

Alanca^raud^tasu^qjbsj

Keerp6y, , , ...... ... . ....

Chandercona,

Chandernagar,. ..

.

feg- ji...)0.i)

Total of 14 Tillages,

rt+r-- KM

I

284
3*0
Ti9
323
338..

342
365
389

.415

. .432,

443,

.448.

AX\

I I 5

.5 a

o —

*

Proportion of

Stiid

mmm&

.W.3.9.

Zjjll.ah Burjd.w.^iij.,

',,..; Ditto,,.,.,,,.

}8ii Ditto,, j,,,.,

U 8s DittJ,....../,

jZillah Bir^lniin,,,

Ziljah Bund wan.,...

U
r(

Dittu,., ......

,.,.:. Ditto,,,,....

Utt Ditto,.....,,',

teillaTi TTiijli-,

.ZiUaJv.BuijdMSMV-

Killah HpgU,,,,.:
Ditto,

French settlement^

toajaos ii .tji;i:;

,21,266

. . .49.61

. . AQl.

, . .M4
,.,$44,

...eio.
65]3.

. . 9.4.1.

. 1,074,

1,562

1,776
2,836

8,484

7:

844
""'778'

.872

. 1#M.
1,13(4

1,220

1,112
-4-,08&-

.1,4.82

.1,17.8

- J,i08-

. .1,272.

.14,.57.5,

IX) I

764
859m
887

. .900
V,142

1,186

1,154
Z. -1,067

...1,5.16

... J, 143
1,187

J»lQ0.

1,502

1,703

1,567

1,759

1,951

2,276
3,406

2,266
2,155
2^9.9.8

. 3,881;

2,295

bsJi< :

!

14,403 I, .28,978

5 jnl

5 1; uearly.

.

511 i

6|.
6 | nearly.

'To

i

,J^466.

.1,251
. .1,,3,87

. .1,273.
|

.1/46.3. t

..i,aLa

.J,640
d ii.' 1,892

.2,493
-2,9-30.

4,417

9,120

20,829

5L779

..1,5.2&

..WW.
.J,3aSj
..1>21,8

. J,487.

. 1,7,46.

..1 V6A0.

. .2.4.5A

.2,310.

4,265
...

9,025

20,548

,2,994,

.2^446; 35 »ear.

2,745

51,241

-cr*r

,; .«,>4Q*i'.

i,3,363

. . 3,320.

[ .3,3fi8,

f
u«*,9.4S

8.682

-10,52.5.

18,145

41,377

4 I

'6. alid upwards.

[5] neany.

I5| I

'H !

5 above.

'5i nearly.

5t£

1,13,545
rfi -6

«.!

-6...near*

6|
5 near.

t orr - aAMSMl BE
<;hejhfwtiasiSftWoaiwiq

i

.

.

.'..,

,

.

•'
t / c

£3 on

3 i

V S K° '

1st,,

2d,

3d,,

4th,,

5th,,

6th,.

7th,.

— ....•.^'.i.::
i .;..^..':v;.^

i . . . ....f... .... .... ...;»•'« . - *

Total of 98 towns and villages,

<:

, 605
'

I 900

1,565

2,751

5,139

21,266

S .2

© 15

--300-- 3 -4\<£

32,526

1.451.

; i|952-.

4,176
7,740

14,575

51,779

32ig.

S c ?jo ~— %
s ® .

g "3 ™

t-i O J3

"a
*; -C S

. © o H

- -597

1,383

4,117

7,540

14,403

51,241

82,285

T,678

a 3,368
U 4,896-

8,960

15,280

28,978

1,13,545

Ayera'ge pro

^gftrtioH; of in

habitants.

;

.

5I

dl

4
s|

5|
54

81,149 1,76,705 5-1 nearlj

6 W



of the total number of Dwelling Houses refpecTively

Hindus ^nd Mufelmans, in the diftrict. of Burdwan, ana

ed under the head of the feveral police jurifdiclion-e

Number

of

Thannas.

2
3

4
b

6

7
;8

ft

10
H,
12
13
14
15
16

i

Til A jS Nr A S.

Catwn, ................ o . . . ...

Cliand Glios, < . . . . . „. .... . .. . ...,

Banpns,

B»l('mlten,

l^UGlia t, .-.«.'...«.«'«-. * * ..-.. S . . « • • .

Mungelcot, ............ .... . ,.;w.
V/fl I I)<ia •••* • i « t »»*o»*a* •••• • © « « •

Sondali,. . <,....;..

Salitnahad, ......................
Pubet'hal,

Dignager, ....', .:. .... - 1 . 1 ........ .

Somaitder Glier^ . . .......... ..!, ....

Bersul, ......'....«...»..••. ».'. . .

.

Town of Burdw-an and suburbs,*...

Cutalpur, .......

Total of

Mausas,

»•*««*

Total

Total of

Houses.

230-

157

220
9-2

M5
310
235
330

458
265
145
160
110
72
470

3,496-

a o>
- o-^
EC IS

9 °c •

o
in X-

20,790
13,046

14,548

11,554

9,218

22,84T
19,331

24,811
10,934
29,341

15,033
19,8*4

8,239
8.

;
9»1-

©;805

24,342

2,62,634

18,688
- 9,923

11,770

10,096

7,528

19,786

15,954

20, 8'! 7

8; 978

23,188

12,671

1-7,533

6,049
6,895

• 7,651

21,326

2,18,853

^2

5 *3

2;VQ2

3,123

2,778
1,-458

1,690

3,06:1

3-, 377

3;994

1^956

6,153

2,362
2,281

2,190
2,086
2,154
3,016

43,781

On an average each police jurifdiclion contains about 218 mauzas*-

Each mauzaabout 75 houfes, each houfe contains about 5^ inhabitants.

The proportion of Hindus to Mahometans is as £_of the,former to 1 of the

latter, and of males to females about 100 of the former to 98f
tk of the

latter. The total number, of inhabitants in the drflrfcV at the average

of 5! to each houfe will' be 14,44,4870. The jurifdiclion of this zillah

includes an area of about 2,400 fquare miles* and the. proportion of

inhabitaats to a fquare mile is more than 6oo« ["'.'.'.'..

-
i

. !

' .•
;

;



OF BURDWAN. !&&

JVb. 3.

ABSTRACT claffification of the whole number of Hindu inhabitants

in 26 villages of Burdwari, arranged under the heads of their respec-

tive Cafts or* Profeffiohs. 1

1

CASTS,

Bramhans,
Cshettriee, .................
Ilaj puts, ,q .........
Vaidyas, Physicians-,

Kayestlias^ . . . . Scribes,..,

Gaiulh-B&mas, Druggists,.

,

Cansiris, Braziers,

.

Suncaris,

,

Aguris, . ..

.

Rlalacars, . .

.

Napits,

Cumars, »,^«
Mail as,

Tantis,

Ca nnacars, ,

.

iJnrrooes, .. ,

,

TambuliSf.

Sat-Gopis,
1
U, I Cultivators,

Gwalas,., .. .. Herdsmen,
UayestODMi^

.

Mohan tg, -.„ . .

.

Bhats, .. .. ...

PaiiGMiiaSj . ...

Daibagis, ...

.

Kaycbartas, .

.

Sonurbanias, .

Swejrjiacalra, . -

Te Hivas, ... ..

Shell ornament makers,

.

Farmers,. . . .. .,,

Florists,. .... !.._...,

Barbers, ..... . . . .......

Potters,. ..... j.. ........

.

Confectioners,.. .........
Weavers, ... .... .... . «

«

Blacksmiths* .,. . „ , .,. . .

,

Paun- sellers, . L ........

.

Venders of betel leaf, .

.

or-Religious mendicants,

Priests-,-,. , . ,.-, ..........

Encomiasts, .......... ^.

A class o£ beggers,., .. ...

Astrologers^,

Cultivators, . .L
Bankers or money-changers
Goldsmiths,. .£..»••• . <,..

Oilmen,.... .^.. ........
Calus, ..-.J— Oilmen...... ...

Jellias, ...... Fishermen, L
Chutars,.. , ._. Carpenters,. ».

Dhobahsj.* J.„ Washerman,.... ...... ....

Jugu, ....... Weavers, . . ............
Bayutes,.i ..,! Mat-maker?, .

Saratis, ...... Carters, . „. . . ..

Chuuari as, . . . Lime-burners, ,.

o 'T r Porters-, Pjabenrers, Culti-

>., . , ? vatorsy Boatmen, aweep-
CotalS, ....... 1 Air . 1 u 1

,, . ' V ers, Watchmen. Palan-
Hans, C , _,

'
jr.. .

i»i' J keen carriers,' fcishermen,
iiagdis,

Sec. Sec. .......
ilulias ... . .J
Malls, ...... Snake-catchers, ...

Chawdalls, . . . A$ Cotals,

Domes Basket-makers, .

.

Suiis Distillers, ,

Mucins, Curriers,

Total

a"
"

fee

2" *
cS a

CD

a* so

•2'2

1,297;

fid
69
17

408
283
25

657
20

. 428
85

.. 1.08

149
167

,99'
826'

352

50
61

63
250
158
55
81

44}

15
19
14

-12
c

1 19?
262
101
841

57

5

S£

201,

137

86

7,60;

2,358
10

1 21

42
70 V
500
58

1

£81

S6

22f}

159
UB.2

271

268,

4

161
1-463

623
175

3

63

74
90
120
132
427
276
98
135
77
36
32
22

\7
16

262

. 435
203

1,205
90
6

53

285
286
158

« 5©

12,922

2,738
10

151
42
839
581
65

16

l,L13

40.

243
1.81

199
265
339

b

t,630
68(1

197
7

80
6

86

. 1Q0

. 137

.MS
.. 512

322

9f

I4-

86
36

31

27
61

20
306

. .475
215

1,38.4

113
6

5?

321

305
165

4,726

fc-

E-l

1,266

5

53
26

421

260
31

t
W

. &38,

16

ml
ml
»8

j

-

142

Us

851
333
88
I

41
3

-44

. 43
&9

62

224

14 R

57

64

41

15

21

12
7
3

248
216.

118
858
50
7

18

254
111

97

7.S#

o 2S £

a * ° "5-
"

s I- , M I
ff- -fa
S-f-'S

947
2

47

288
191
22

359
12

115

63
60
77
97

2
74
547

221
58'

3
2b

1

18
3J

38
53

136

134
34
43
24
12

15

14

1

4

175

142

77

641

36

3

22
174
63

104

7,307
27

372
124

2,249

1,532
176
60

_ 2,99

1

104

710
464
489
755
839
16

611

4.494

518
14

212
14

224
264
357
390

1,299
877
288
389
228
99
99

75
41

43
991

1,259
613

4,088
289
22

145

1,034

765
624

7i

ft)

n
b

5

8

H
H
H

4
Si
61

61
51

H
4|
5|
6|
fil

*l
3|
41
5

5|

»|
5

41

6

5,208! 4-0,238 w



STATISTICAL ACG0UNT

JSTo, 4.

-ANNUAL Average Price, of the following Articles ofcommon confump*

tion in the ,town o

f

'Calcutta, in each year from 1753 to 1814.

I j

* ^1 Er . XCi J - U
'

!
'

js aj a,n Cm a.
w 0.0.

*- fc*"

1
t/3

A. D.

O <c
00 0)

0) ?* 'I- B- f> 1- a.
1- — — ^ » = JS . QJ 3 . a> p

J
. : a

" <d ^ b^^oi, C5 Cfl UD 25 Om^a
1 , ;

i

' "
)

r

« . : .' jn^s. Stl. :hts mds. srsJ chts mds. its. :hti mds. «rs- chts

>
' : 1160. 1753-4, ] 15 1 1 8 3 12

t
a

20

0•

..

1161,
j

[
i f6%,

1

1754--5, 1 1'2 u

•0

u
. .. M-

u

10

D
- e •3 l '2

*u
0'1 ;8

01
,

: 1163,! 1756-^,

'

...J •6 •G • -0 1-2 •0 ...0 •3 •8 i -0I6

' 1 '

r
\ • raj :

|j
1164,

{

1757-k,- . . ] 1-5 •0 ---0 1.0 •8 -• • 3 ' 018
. 1 1 165,

' 1758-.S,

'

} •7 10 8 •3 12 •
i« o'ie

'

1

032 '':
j

:

1166,1

1167,;

1759-60j

1760-1,

1

.-. . .]

15

•2

•G
•0 • -0

12

8 8

1

'
;

4

•4
8

014

i ;

• *8 4 168, 1761-2, , . .0 3-1 •e • 6 ti •3 ©18 'U

.

frt 1

1169,| 1762-S, • 31 6 I)
' 2 ^ 0^ u

Total of lb ye^rt,....
j 1

,-.

1

. , 1

•M ?fi •0 ...^ •21 6 ' 35 4 ''* 10
f

'C

Qr on Bri^vei'sjgd per
'
—

1

ariimm, 1 1 j . < - 1 •6 .2 . . -e •M) 2
: •3 8 '0 17

ri 1 1 .

•© .,.© ,?.g S 4 15<
,

'
! il70,

:

W63-4, • ' • 0r3fl • -'0

8

1 \.i
•; lt7l,i 1764-^, •

• • -30" •0 • c-0 6 •
• 3 "

' 16 '

!

11 72, 1765-6, • ... ... •6
', ( '

'''0 7 : 3 '« i 0' 18 1 <T"1
*3 '*«

1

1 1173, 1766-7, •; & 5 't! 8
•

'
3 -0 9

16 •d
5. •. •'! '

a ; 1 '

i'l7*4, l'?67-8, 1. •5 ' • 8 '0 « ^ •2 1$ '
'

-o 1)6 d
'

i il'Sff 5 1 1175, 1768-p,
•

1 0 • 7 *0 •^ 12• *6 '9
1

'

!

3d
i

•
1

j

. i 1176,
; 1177,-

'1769-70,
; 1770-^,'

1

1

... Q
12

I '2
•0

- :

0
7
'8

3

3

8 '

gJa

17

10

|

'•

1
08 | f 4178, 1771-^, V 28 •0 • ,-6 4 "8 * •3 .8 -ti 16

r

!

- "J179,.
"1772-8,

"

• 30
i

' ( 6 4
.

•3

» 4

•0
;;

16

[J

Total of 10 y< ,ars, . .

.

• •••••• 'A'J....

.
1

!
- •9 3 • 'T 30 4 > 31 4 B

3 35
; j

n> 1 j

36 4

Oil i
-

7 °3

r^ : : t-

:

'

15 11r-Or on an average per annum, ;f | | 1
'

'
'0 '

:o

p 1 ".- j lc„ j

:

•0 6

CJ

'2 -4

' •
1

18
-t

Ua
, '

•
!

—

"

"T

8 '1180,! 1773-4, 31 '
. . .0 "'

'

\"! 1??

1-182,5

'1774-5,' 1 "0 '0 -0 5
1 1 •3 • • .0 lfj 1

*

1775.by •
' 35 - 8' 4

:

•2 .18 ••-0 ! i7

[*
? 1^ . OtJ 1 1 183,- ^776-7,

•••
37 •0 7 1'2 3 iJ

.

• "q 16
i:

|

.,
.

j [ I'll 84,; 1777-8, '
- 38 • t)'5 12 4 ,8 ••0 16 j

! :

- . ...

| 1185, 1778- 8, -o 25 -

r

5 •2 IO 13 ©
1

-
1 1186,| 1779-80, • • 34 V • *o 5 8 2 m> •0 re ^

if'-

•Ir-

.

\ 13 H187,i 1780-1," 35 '0 ' 8 •2 • s 17 1
1
*

!

• Z 02 :1188,<
(

178l-,2r 1 31 Q a 7 12
: 6 -^ \4 17

i![186 Uvi :,l
'

80S ,

1 i 89,[ 1782-3.. 1 5 Ijbo 4 121. 6 2 10 16
th* pas,i |»i • })Xh. . I g£ '?|, j

'

•8 4 2

—

+

f-
3

t'. Total of 10 yleirs,..
-

1

OS ;

ior '

8 1
T o .. 1. -23 12 28

tpron au average per annum, 8!I |

>..,

»' >
\

'•''"
'

036
I ... - •)

1 6 6 A* 13 !6

k
! ;a ....... | . ;

'

> .

*

j
.... • ,. . ,

' ....
i

'

i
; l OS ..,.,•,.« i ..

.

...
:

ifcsa

8 .a

\Q aa;i i

S88.8J

18 • . ...
1

8S2.0*

1-

%
§&"£:-: T

1



OF BURDWAN. 5&

I

i

- Bengal

Style.

A. D.
Rice

coarse

80

Sa.

Wt.

per

Seer

per

Rupee.

Oil

80

Sa.

Wt.

per

Seer

per

Rupee.

o "- «
*~ O. Oh

8). fe W
<D i** I- D.
JS • «- s
O m xn SO

. h. {^ « for*-

fa p 1

© • » a

mds. srs .cht

> C

' mds. srs.cht

1C

3: mds. srs. ehtfi mds. :
srs ektsj

" 1

1 1190, 1783-4, 3( > ( 1 3 018 0'

1191, 1784-5, 0%t) o o e 4 3 4i o;ie
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It Is difficult to afcertaia a ftandard for ploughing cattle, but to judge

from experience fince 1*793, the prices have rifen gradually to about

75 per cent on the prices of that year. The hire of coolies during the

fame period has not altered, being 4! and 5 funs per day. The rife

in wages paid by natives who cultivate their land h^ labourers -has haw-
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ever been con fiderable about 1793, an able fervant received about 4

rupees per annum, with his diet and clothing, whereas they now re-

ceive 6 and 8 rupees yearly, and in fome fituations even more.
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XIV.

Defcriptions of two new /pedes of Sarcolobus, and of

fome other Indian Plants.

By N. WALLIC

EW genera of plants are more difficult to be examined and afcer-

tained than thofe which conftitute the Afclepiadece : a family which has

btely been eftablifhed and moft excellently defcribed by the librarian to

the Linnean Society, Mr. R. Brown, in a paper infertedin the firfl vo-

lume of memoirs of the Wernerian Natural Hiftory Society. This dif-

ficulty is owing to the general intricacy and frequent minutenefs of their

lexual organs and to their fuccu.lent habit, which often materially af-

fects their appearance after they have undergone the procefs of drying,

It is therefore highly defirable that as many as poffible of them fhould



be examined in a frefh and native {late. Under this impreffion I truft

that the following defcriptions and drawings of two plants, belonging

to a very intending and Angular genus eftablifhed by Mr. Brow^,
may not be unacceptable to lovers of botany. Both of them were

brought to me a fhort time ago from the Sunderbans, and introduced

into the Botanic Garden at Calcutta, where they thrive very well at a

place which is daily irrigated by the tides of the brackifh water of the

river Hoogly.

SARCOLOBUS.

Brown in Act. Soc. Wernerianse L p. 34.

Pentandria Digynia, Ordo naturalis Jfclepiadeoz, a CI. VIIL

Ord XIV Apocinearum -Jufs : feparandse.

CHARACTER GENERIS,

Calyx qvinquefidus, perfiftens, bafi extra corollam corpufculis s: glan-

dulis quinqve cylindricis minutis laciniis alternantibus.

Corolla rotata, qvinquefida, seflivatione imbricata. Tubus nullus.'

Corpus flamineum fubglobofum, feflile, nudum.

Antherce ovatse, obtufae, fligmati incumbentes, membranaceO'marginatse,

intus cellulis dmbus divergentibus.

Mafpz pollinis decern, cereaceas, Iseves, per paria ad latera ftigmatis ap*

proximatse, incumbentes, divergences, baft fuffultse proceffibus cor-

pufculorum iligmatis.

Ovaria duo oblonga, acuta, unilocularia, polyfpora. Ovula Ijiorizontalia,

axi adfixa.

Styli breviffimi, acuti.

Sttgmz depreiluni^pentagonum, antheris te&um, angulis baseos porreclis

corpufculiferis. Corpufcula teretia, dorfo fulco exfculpts, bafi



utrinqve exferentia proceffum capillarem horizontalem apice in-

curva polliniferum.*

Pericarpium. Follicq,lu,s carnofus vel coriaceus, ventricofus.

Reaptaculum fungofum, amplum, futura adfixum, demurn liberum.

Semina numerofa, inverfa, retrorfum imbricata, complanata, hinc

leviter convexa, inde concava, margine lato membranaceo inte-

gerrimo cin&a. Tefta membranancea, intus prx*fertim ad margi-

nem feminis fpongiofa, ad fuperficiem ventralem infcripta

funiculo umbilicali ramofo. Membrana inttrna tenuiffima, albu-

men ar6le veftiens.

Albumen embryoni conforme, carnofum, tenuiffimum, aqueo-album.

Embryo rectus, dicotyledoneus. Cotyledoncs rnagnae, foliaceae. Plu-

mula punctiformis. Radicula fupera, cylindrica.

Habitus: Frutices volubiles, glabri, ramis copioiis elongatis fubarticu-

latis, lacle fpiflo glutinofo fcatentes. Folia oppofita, glabra, firma,

bafi fupra acervulo glandularum. Racem> extrapetiolares, corym-

bofi, parvi. Follkuli folitarii (per abortum.)

SARCOLOBUS globofus Wall.

S, foliis ovato-oblongis9 corollis intus villofis, folliculis magnis carnofis

globofis utrinqve retufis muricatis.

Habitat ad littora fubfalfa fluminis Hoogly Bengalee aultralis.

JPrutex ramofifiimus, late fuper arbufculas volubilis, cortice pallida

glaberrimo callofo-pun£lato.

* Thefe bodies do not belong exclufively to the AJdep'tadece, but ate found likewife in the dfoejaeai,,

In Roxburgh's Nerium grandiEomm (Cat. hort. beng.) they are very large, membranaceous, brawn,

«>bovate3
loofely adhering to the fomewhat flattened fiJes of the ftigma and covered entirely by the

anthers. By a peculiar procefs ifluing from their acute bafe and elongated downwards and upward*

they are attached to the groorcs of the ftigma, between the projecting angles of its bafe, and to the

margins of the corref>onding anthers. At the burfting of the cells the gnnulsr pollen is forced to

remain on the vifcid Airfare of thefe bodies, Tbi» fhrub is not a Nerium, and form* probably a new
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Rami graciles, tere?es, ad infertionem foliorum nodulofd-incrdfTatij

tenelli pubefcentes.

Folia petiolata, oppofita, remota, patentia, ovato-oblonga, jtmiora

ovato-cordata, acuta cum cufpidula, integerrima, bail rotundata

s: leviter emarginata, iupra ad infertionem petioli fetis aliqvot

carnofis aeta'e nigricantibus, coriacea, laevia, tri-qVadripollicariar

fubtus glauca coda elevata nervifqve puberulis verfus marginem

arcuatim anaftomofantibus, ficcitate reticulata.

Petioli teretes, graciles, fupra fulcati, foiiis triplo breviores*

Racemi extraaxillares, corymbofl, multiftori, longitudine pefioloranf
g

.

raro divifi.

Pedunculus pubefcens. Pedicelli clavati, fpiraliter racbi incraffatas in*

ferti, bafi bradeolis tribus carnofis triangularibus.

Flores parvi, extos albicantes, puberuli.

Calyx qvinqvefidus. Lacinise acutze, ciliatae. Granula qvinqve in fundp»

Corolla rotata, qvinqvifida. Laciniae ovatae, acutae, iupra viUofas^

pun£tulis feriatis purpureis*

Corpus ftamineum aurantiacum. Anthem obtufe, membranula niveau

marginatze. Maffk follinis refpeclu paris divergentes*

Ovaria et Styli ut in gcnere.

Stigma omnino occultum antheris.

Folliculus globofus, hinc leviter carinatuS obliqvus, carnofus:, diametri

qvadripollicaris, vertice bafiqve retufus. Cortex cinereuSj afper a

punclis ipnumeris elevatis callofis farinofis. Caro fungofus, albusr

admodum Ja&efcens. Tunica interna chartacea; laeviffitna. ,

Receptaculum alhtttfn.fu-ngofum, cukriforme, dorfo convexum, vertice,

fubglobofum ef ^otatum feriebus.cicatricukrum longitudinajibus,

qvibus mferuntur. .{emina ; bafi laeve.

Semina numeroiiflima^ retrorfum imbricata, glob.um formantia exaclif-

fime cavitation fclliculi repl'entem, obovata, pollicaria, kviter con*

6Z



-vexo-concava, laeviffima, ferruginea, difco dilutiora, a preffiira

lineata, margine acutiflima.

:, {doncs obovatse, bafi leviter retufae.

SARCOLOBUS carinatus WalL

lolls ovalibus oblongifqve, fubcarnofis, corollis laevibus, folliculis

^iongis laevibus acutis fubtus carinatis.

Alat cum antecedente.

J7 ; ?itex precedent! fimilis fed minor.

mmi longiffimi, gtacillimi, laxi, penduli, articulis inferoribus fape

repentibus.

folicl breve petiolata, lato-ovata, utrinqve acuta, vel obovata fubretufa,

adultiora oblonga, pollicaria ad tripollicaria, craffa, carnofa, utrin-

qve laevia, bafi papillofo-glandulofa, avenia, fubtus incana,

Fitioli teretes, fupra fulcati, ungviculares, pubefcentes.

Racemi extraaxillares parvi.

Bratleoloz ad bafin pedicellorum triangulares.

Fibres parvi, glaberrimi.

Calyx qvinqvepartitus. Laciniae oblongse. Granula qvinqve exigua.

Corolla rotata, plana, laevis, ex viridi lutea, fupra pun&is feriatis purpu-

rafcentibus, verfus faucem tuberculis qvinqve minutis.

Corpus ftamineum Ovaria et Styli ut in genere.

Stigma vertice nudum.

folliculus oblongus, utrinqve attenuatus, leviter arcuatuv acutus, fub-

ventricofus, coriaceus, laevis, fupra plantufculus^ carinis duabus

qvatuorve lateralibus finuofis anguflis, polliees tres lorigus, maturi-

tate flavus viridi-maculatus. Loculamentum ovatum, aeutum.

p^ceptaculum fubcylindricum, arcuatum, acuminatum, feriebus oclo

cicatricularum, totidemqve foveolis notatum*

temvua re-trorfum imbricata, ungvicularia
?
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Observation, Though both the fe plants grow abundantly every where
In the jungles of the extenfive Sunderdans

?
I have not been able to

ascertain fatisfa&orily their native names ; nor have I fucceeded in

tracing any fynonymes of them. They feem even to have escaped

the notice of that moft acute obferver and botanift Do&or Rox«
burgh. They are very diftincl: by their flowers and fruits. Their

leaves are lefs different, and vary much in the lad fpecies from

oval to almoft linear. S. carinatus is althogether a flenderer and

fmaller fhrub. The fpongy fiefh of its receptacles is of a mild

milky tafte, and ufed by the natives in their curries.

flowering time, the hot and rainy feafons. The fruits ripen towards

the clofe of the rainsa

RoxburgHj Cat. hort, berag, p. 8$*

C annua pilofula, bafi ramofa, foliis linearibus denticulate flonbws ter«

minalibus, capfulis apice poris tribus dehifcentibus.

Habitat in agris Bengalae freqventer.

Planta erecia, pedalis, annua, ad fperfapilis paucisbrevibus; bafi ramofa,

"Rami fubfimplices, adfcendents, fafligiiti.

Folia alterna, feililia, patentia, linearia, remote denticulata, bafi attenuata,

bipollicaria, margine coftaqve leviter pilofa, fuperiora et floralia

integerrima.

Mores parvi, glabri, dilute coerulei, ad apicem caulis et ramorum pauci,

alterni.

Pedunculi filiformes, pra&eolis aliqvot lenearibus.

Calyx fuperus qvinqvepartitus. Lacinias lineares, acuta?, erecliufculse/

Corolla campanulata, qvinqvefida, calyce duplo longion Lacinise ovatse

acutie. - .

Stam :na corolla breviora.
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Filamenta capillana, ere£las ebafi dilatata ciliafea canniventia,

Antherce lineares, ere&ae.

Ovarium laeve, oblongum, trifulcatum, Intra caly cem leviter elevatum^

fubtrilobum, triloculare polyfporum* Ovula axi inferta*

Sty'us longitudine ftaminum 3 pubefcens.

Stigma trilobum, villofum.

Capfula membranacea, fubcylindrica, fufca, calycis laciniis ere6tuifculi&

coronata, trilocularis, apice poris tribus dehifcens. Diffepimenta

apice prominula.

Semina minuta, numerofiffima,

Obfervation among the few genera which this country has in common

with Europe that of campanula holds a place. This fpecies has

however only a faint refemblance to our lovely bell-flowers, and

nothing of their beauty. It is a Gmple fmall plant, which flowers.

in February and March,

.:BAUHINIA RACEMOSA.
,

Bauhinia foliis fubrotundo-cordatis, lobis ferni-orbiculatis, fubtus tornea-

tofis, ftaminibus barbatd-plumofis, Lamarck Encycl £. 390.

Bauhinia floribus triandris, extus {tamirubufqve ball hirfutis, foliis fub*

tus fence is, lobis rotundatis. VahL Sywib III. 56, tab 62.

Habitat in montibus Bengalee orientalis ad Monghyr Gualpara, Nepa!3

alibiqve fuper arbores altiffimos fcandens.

Truncus arboreus, robuftus, cortice^ cinereo rimofd*

Rami iongiffimi, teretcs, fufci, fuperne veftiti tomento denfo mollis

juniores ferruginei, itriati,

mlia alterna^ petiolata, patentia, rotundatd-cordata, fubreniformia, am-

jMiffima. palmaria ad pedalia 3 integerrima. biloba: lobis rotundatis

fubdivaricatis ; dumjuniora molliffima, fupra laete viridia pubef-

•centia, fubtus nerviqve ferraglneo-tomeniofa,, adultiora glabriora^.
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cormcea, tredecimnervia, venofa, nervo coftali inter lobos in

fetam lineari-lanceolatam femipollicarem excurrente. .

Stipulce oblongae, fubfalcatse, recurvatae, ungviculares, deciduae.

Petioli tri-ad fexpollicares, terctes, ferrugineo-tomentofi, utrinqve intu-

mercentes, ad infertioncm folii fubbilobi.

Cirrhi duo oppofiti, craffi, plani, integri, fexpollicares et ultra, revoluti^

tomentofi, demum lignofi.

Racemi tuminales, pedunculati, ampli, ovati, corymbofi, multiflori, inca*

no-tomentofi.

iPcdunculus crallus, furfum floriferus, and bafin fingulorum pedicellorum

braBeis patentibus lanceolatis acutis perfiftentibus.

Pedicelli fpain, patentiffimi, teretes, bipollicares, apice bra&eola una vcl

duabus fubulatis, fuperiores fenfim breviores.

Mores magni, candidi, demum lute fcentes.

Caiyx tubulofus, ad dimidium qvinqvefidus, limbo reflexo. Laciniae

lanceolatae, concavae, unqviculares, membranula temiii alba in duos

lobos connexse.'

'Corolla pentapetala, patenti-fiima. Petala pollicaria, ovata, crenata, un-

dulata, bafi in unqvem linearem longitudine laciniarum calycis

.attenuata, fericeo-barbata, margine intufqve glabriora.

Stamina o£to, fauci calycis inferta. Qvinqve ftenlia capillaria petalo-

rum unqvibus breviora : qvorum duo inftru&a rudimentis anthe-

rarum.

Filamenta fertilium cylindrica, carnofa, arcuata, petalis longiora, bafi

pilofa.

Jntherce magna? luteas oblongae, incumbentes.

Ovarium tubo calycis hinc adnatum, oblongum, denfe lanatum.

Stylus adfeendens, (lamimbus longior, fangvineus, pilofus.

St'gma capitatum, viride, laeve.

Lrgumcri oblun^um, lignofuiD, pedale, digitos tres latum, comprelTum,

7 A



aplce rotundatum cum flylo obliqvo brevi, bafi parum angufta-

taia, marginibus reclilineis, tomento ferrugineo denfo molliffimo

veftitum, fex-ad o&oloculare. Diffepimenta lignofa, brevia. Lo-

culamenta laevimma 5
pOlita, yix ultra tertiam latitudinis partem

occupantia.

Receptaculum* Funiculi magni, triangulares, valde complanati, coriacei,

e futura externa defcendentes, apice fe.mil unari truncata.

Semina folitaria, fub rotunda tranfverfahter parum oblongata, pollicaria,

compreffa, utrinqve planiusoila, laeviffima, nitida, ftria ocellari

obfoleta fubmarginali. Umbilici feneflra in parte exteriorc fupcri-

ore excavata femilunaris.

Integumentum fimplex, durum, coriaceura,

Albumen durum, tenue, aqveo-album.

Embryo rectus, lutefcens. Cotyledones magae, amygdalinse, fiavefcentes,

planae, bafi leviter figmoidese, obfolete nervofae, laeviffimce. Plu-

inula minima. Radicula conica, centrifuga.

Obfervation, This is one of the mod (lately and gigantic climbers in the

world; its Hem often meafuring eighteen inches in diameter and

its branches covering, and at lalt fuffocating the largeft trees. The

flowers are beautifully white, becoming yellowifh before they de-

cay. Its profufe and elegant foliage is employed by the natives to

.cover their, huts, umbrellas etc; ufes for which the ilrong and

leathery texture of the leaves renders them exceedingly well qua-

lified. The cotyledons are not unpleafant to the tafte, and are eat

by the natives.

Hinduftam name Maufa, A man who has feen the tree at both places

tells me it is called Lata Kanchma at Monghyr, in Nepal Bhurla.

fkwering time, the hot and rainy feafons, The pods take nine months

to ripen.
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SARCOLOBUS globofus.

Fig. a. a, Front and back view ofa flower.

b. Calyx opened exhibiting its fmall glandular bodies and

the ovaria.

c. Corpus (lamineum,

d. The fame with the anthers removed, more magnified*

i. Fruit, natural fize.

k. The fame opened.

c. e. Seeds viewed from both fides.

f. The fame tranfverfally divided.

g. The fame longitudinally divided, mowing the albumen,

h. Embryo, natural fize.

SARCOLOBUS carinatus.

Fig. a. a. Flower.

b. Corpus uamineum.

c. Internal fide of the anthers fhewing the cells*

d. Fruit.

e. The fame longitudinally divided.

f. Seeds attached to the receptacle*

g. Receptacle*

h. h. Seeds.

CAMPANULA dehifcens.

Fig. a. Corol.

b. Calyx and ftamens.

c. A detached ftamen.

d. Piftil.



an{verftil feclion of the- ovarium.

" pfule.

e fame divided tranfverfally.

Fhe fame opened fo as to (hew a loculammr.

nofa.

7alyx and fexual .organs,

tals.

gume.

:d with its funiculus.

he fame in a germinating (late

' END OF THE TWELFTH VOLUME,
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ADDITIONS.

•NOTE to an ESSAY on theNOTIONS of theHINDU ASTRONOMERS,

concerning the Phecession of the Equinoxes ; by H. T. C. late

President.

Having reconsidered the passage of Vishnu Chandra quoted by the scholiast

of Brahmegupta,* I am satisfied that the corrupt part of the text does not relate

to the number, which appears complete without it; and I venture with confidence

on an emendation, which the defect of one syllable in the verse shows to be

necessary, and which perfects the sense. The passage so restored is as follows

:

the syllable, which I conjecturally re-establish, (and no other correction is attempted

nor required,) being distinguished by Italics.

1 Tasya chatra bha-chid rudra-crita-nandash'tacendavah Ayanasya yugani proctam

Brahmarcadi-matam pura.'

' Its revolutions through the asterisms are here [in the calpa] a hundred and

eighty-nine thousand, four hundred and eleven. This is termed a yuga of the

solstice, as of old admitted by Brahma, Arca, and the rest.'

The number of 189411 complete revolutions, in a calpa of 4320000000 years,

gives an annual precession of 56" 49^'".

The age of Vishnu Chandra must be placed between those of Aryabhat't'a

and Brahmegupta: for a passage of the last mentioned author affirms, that both he

and Srishe'na compiled their Vasishfha and Romacasiddhcintas from Aryabhatta,

and Vijayanandi, &c. taking the mean motions of the sun and moon, with the

lunar apogee and nodes, and other specified particulars, from the first of these

authorities. To determine the period when this original author flourished is a

material and interesting object of research ; not only as he was founder of a sect in

* See page 215.
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astronomy, as Puli's'a was of another; both of which'are noticed by Brahmegupta
with their distinctive appellations, but because he is the earliest Hindu writer

known to have treated of Algebra. I shall resume the inquiry in another place.

I shall here only observe, that Brahmegupta is placed by the Astronomers of

Ujjayani in 550 Saca (A. D. 628); and that Aryabhatta is considerably more

ancient. Munja'la, so frequently mentioned for the doctrine maintained by him

concerning the revolution of the equinoxes,* is stated by the Astronomers of

Ujjayani, to have written in the year 854 of the Saca era (A. D. <J3Q), as Brahme-

gupta is in 550 Saca. These dates are furnished in a list of astronomical authorities,

which was communicated to the late Dr. William Hunter by Hindu Astrono-

mers, who assisted his studies, when he was residing at that ancient seat of Hindu

astronomy. It appears deserving of some confidence, as several of the dates which

it contains, particularly those of Biioja-ra'j and Bha'scara, have been verified.

The rest, it may fairly be presumed, are likely to be equally correct; and Vishnu

Chandra, being anterior to Brahmegupta, must have preceded Munja'la by

more than three centuries, as the latter did Bha'scara by more than two. It is not

the only Instance, among the Hindu astronomers, where the older author has made

a nearer approach to the truth, than his successor.

When the conclusion of the note at page 250 was written, a quotation from

Aryabhatta in Muni's'wara's commentary on Bha'scara was overlooked. It

is the beginning of a passage in the abridgment of Aryabhatta, specifying the

revolutions of the planets. The quotation unfortunately stops after those of the

moon ; which are 57753334000, answering to 4320000000 of the sun. His numbers

then come between those of the Suryasiddlianta and Brahmegupta, in the instances

which admit of comparison : and the diurnal motions, concluded from them, differ

from theirs but at fourth minutes,

_^/* See page 210.
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ADDITIONS.

NOTE ON PAGE 248.

To obviate misapprehension, it is necessary to observe, that the number of* elapsed

years of the Saca era subjoined to A'ryabhatta's computation of past time, is an

addition by the scholiast of Brahmegupta, in course of comparing elapsed time,

as reckoned by the two authors. For the passage, which he twice quotes from the

Dasa-giticd of Aryabhatta, reckons from the beginning of the Calpa to the

Bharata, which is the era of Yudhishfhira, and the epoch employed by him, without

any notice either of Saca or Sambat.

NOTE to an ESSAY on the CAMPHOR TREE of SUMATRA; by

H. T. C. late President.

Since my return to England, I have had the opportunity, by the indulgence of

Sir Joseph Banks, to inspect the specimen in his collection from which the

younger Gcertner, to whom it was communicated, described his Dryobalanops

aromatica ; and I find that the leaves entirely agree, and that it is unquestionably

the same species with the Camphor tree of Sumatra. This information actually

accompanied the specimen seen by Dr. C. F. Gcertner, though he have inad-

vertently referred it to Ceylon for a habitation, and as erroneously alleged, that

the bark of the tree is cinnamon.

The fruit has been also figured and described by M. Corre'a de Serra, (Ann,

du Mus. d'Hist. nat. 10. 159,) under the name of Pterygium teres; equally without

any intimation of the tree affording the Sumatran camphor.

As the Pterygium costatum of the same author is the Dipterocarpus costatus of

the younger Gcertner, whose publication on both that and the Dryobalanops

preceded by a year the earliest of Corre'a de Serra's concerning these fruits, it

is presumed, that Gcertner's names of both genera will be retained. Whether

his name of the species now in question shall also be preserved, others must

determine. It is, however, to be remarked, that the name, which Mas given to it

in India, before the identity of species could be ascertained, is the most appropriate.
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The flowers of this plant in Sir Joseph Banks's collection, are in too imperfect

a state for description. It appears, however, as was to be expected from analogy

of congeners, that the petals are five, and the stamina numerous. It belongs then,

as most of the plants of the same natural order do, to the class and order Poly-

andria Monogynia. The essential generic character is :—Calyx, one-leaved, per-

manent ; enlarged into a gibbous cup, with five ligulate, long, scariose wings.

Corol. five-petalled. Capsule, three-valved, one-celled. Seed solitary. Embryo

inverse, without perisperm.

CORRECTIONS.

Page 219, in a note, for ' octavce sphcerce,' read ' octavse sphasrae/

220, in a note, for ' regulos,' read ' regulas.'

229, line 8, for ' whether,' read ' whither.'

230, line 14, for ' perfect,' read ' imperfect.'

232, for ' Ciiaturvida,' read ' Chaturve'da.'

240, line 9, for ' ecliptic,' read ' equator.'

.... in a note, for ' of planet,' read ' or planet,'

London: Printed by C. Roworth,
Bell Yard, Temple Bar.
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2 HE following is an abftra£b of the Rules of this Inflitu-

tion, which are now in force ; including thofe printed in

the Appendix to the fixth and fubfequent Volumes of th@

Society's Tranfaclions : >

Original Rules adopted from the Founder's dlfcourfed 15th

February 1784.'

1. That1

the inftitntion be denominated the Afiatick Society; fehat

the bounds of its investigations be the geographical limits of Afia; and

that within thefe limits, its enquiries be extended to whatever is per-

formed by man or produced by nature.

2. That weekly meetings be heldforthe purpofe of hearing origi-

nal papers read, on fuch fubjecls as fall within the circle of the Socie-

ty's enquiries*

3. That all curious and learned men be invited to fend their tracts

to the Secretary ; foF. which they {hall immediately receive the thanks

of the Society,
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,4. That the Society's re fearches be publiflhed annually, if a fuffiei-

„ ency of valuable materials be received.

5. That mere tranflations of confiderable length be not admitted,

.except of fuch unpubhfhed effays or treatifes as may be tranfmitted to

the Society, by native authors.

6. That all queftions be decided on a ballot, by a majority of two*

thirds, and that nine Members be required to conftitute a Board for

fuch decihons.

7. That no new Member be admitted who has not expreffed a

voluntary defire to become ih; and in that cafe, that no other quali~

fication be required, than a love of knowledge, and a zeal for the pro-

motion of it.

Subfequent rejolutions of the Society.^ which are in force*

8. That the future meetings of the Society be held on the

fjjrft Wednefday of each alternate month; viz. in the months of February^

April, June, Augufl3 OStober, and December, at nine o'clock in the

, evening,

g. That if any bufinefs fhould occur to require intermediate

meetings, they may be convened by the Prefident; who may alfo,

when neceflary, appoint any other day of the week, inftead of

xefday, for the ftated meetings of the Society.

10. That as it may not always be convenient for the Prefident
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to attend the meetings of the Society, a certain number of Vice Pr-

fidents be elected annually.

1.1, That in cafe the Prefident and the Vice Prefidents fhould be

abfent at any meeting, a quarter of an hour after the fixed time, the

Senior Member prefent fhall take the chair for the evening,,

1.2. That every Member of the Society have the privilege of in-

troducing, as a vintor3 any gentleman who is not ufually refident in

•Calcutta.

13. That with a view to provide funds for the neceUary expenceg

of the Society, an admiffion fee be eltablifhed, to confifl of two

gold mohurs, payable by every Member on his election ; and that

each Member of the Society, refident in India, (honorary Members

excepted,) do alfo contribute a gold mohur quarterly, in the firft

week of January, April, July, and October. Any Member neg-

lecting to pay his fubfcription, for half a year after it becomes -due,

to be confidered as no longer a Member of the Society.

14. That a Treafurer be appointed,

15. That in addition to the Secretary, an a-ffiftant Secretary, and
a Librarian, be alfo appointed,

i6\ That a Committee of Papers be appointed, to confifl of the

Prefident, Vice Prefidents, Secretary, and nine other Members, to be
elefted annually; and that any number not lefs than five, be com-
petent to form a Committee.
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ip That this .Committee felect from the papers .communicated

to the Society fuch as may appear proper for publication; and

fuperintend the printing of the Society's tranfaclions.

18., That the Committee. of. Papers be authorized to draw upon the

Treafurer for any fums requifite to defray the expence of publifhing

the tranfaclions; and that an order, (igned by a majority of the Com-

mittee, be a fufficient warrant to the Treafurer for paying the fame.

ig. That the Committee of Papers be authorized to defray any

fmall contingent expences on account of the Society, which they may

deem indifpen fable.

20., That the agents of the Society in England be defired to pur-'

chafe and forward for the Society's Library, books of fcience and ori-

ental literature publifhed in Europe, taking care, that thofe purchafes

at no time exceed the funds. arifing from the. fale of the Society's pub-

lications.

21. That the Committee of Papers be requefled to furnifh the

Agents in Europe, with fuch further inftructions as may appear re-

quifite for their guidance in the felection of books proper to be placed

in the Library of the. Society.

22. That it will be proper to publifh, with each volume of the

refearches, a lift of fuqh oriental fubjecls as may be confidered in the

light of dejiderata ; to be prepared by the Committee, from lifts, fubr

mitted to the Society> by the Members or others.

23., That as a-teftimonial to the merit of the bed papers, comma*-
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Plicated to the Society, on the fubjects propofed as dcfiderata, the

author, when not a Member of the Society, be prefented with the

volume of Refearches, wherein fuch paper is contained ; accompanied

with a complimentary letter, from, the Secretary in the name of the

Society.

24. That every fubferibing Member of the Society be, on ap-

plication, furnimed with a copy of the 12th volume, as well as of

any future volumes of the Society's Tranfaclions, in return for his

contributions, without any/ further payment.

25. That with; a view to the more general circulation of the

JJiatick Refearches in India, the price of the j2th and future volumes,

to non-/ubfcribers, be fixed at a gold mohur; and that if feveral

volumes of different years , be purchafed together, they be fold at ten

rupees each.

M U S E U M.

26. On the 2d February 1814, the Society determined "upon form*

ing a Mufeum for the reception of all articles that may tend to illultrate

oriental manners, and hiftory ; or to elucidate the particularities of nature

or art in the Eafl.
5
' The following, refolutions were at the fame time

palled upon the fubjefifci

27. That this intention be made known to the public^ and that con*

iributions be folicited of the undermentioned nature

:

1. Infcriptions on (lone or brafs.

2. Ancient monuments, Mohimmedan or Hindu*.

3. Figures of the Hindu deities*

4. Ancient coins*



ft APPENDIX.

5. Ancient manufcripts.

6. Inftruments of war peculiar to the Eafi;.

y. Inftruments of mufic.

8. The veffels employed in religious ceremonies,

jo. Implements of native art and manufacture, Sec. Sic.

20. Animals peculiar to India, dried or preferved.

11. Skeletons or particular bones of animals peculiar to India.

12. Birds peculiar to India, fluffed or preferved.

13. Dried plants, fruits, Sec.

24. Mineral or vegetable preparations in Eaitero pharmacy.

35. Ores of metals.

16. Native alloys of metals.

17. Minerals of every defcription, Sic, Sec,

28. That the names of perfons contributing to the Mufeum or Li°

brary of the Society be hereafter publifned at the end of each volume of

the AJiatick Refearches.

29. That the hall on the ground floor of the Society's houfe be

fitted up for the reception of the articles that may be procured. The

plan and expences of fo doing to be regulated by the Committee of

Papers and Secretary ; and the perfon under whofe Superiritendance

the Mufeum may be placed.

30. That the expence which may be incurred in preparing

materials, furnifhed in a flate unfit for prefervation, be defrayed by

the Society, within a certain and fixed extent.

31. That the thanks of the Society be given to Doctor Wallich

for the tender of his fervices ; and that he be appointed Superin-

feeadent of the Oriental Mufeum of the AJiatick Society,
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32. On the 5th April 1815, in confequence of Do&or Waluch's

feeing obliged to refide at fome dillance from Calcutta, it was refolved,

at his fir'geftion, to appoint a joint Superintendent of the Society's

Mufeum, and Mr. William Lloyd Gibbons, who is alfo Affiftant

S:cretary and Librarian to the Society, was accordingly requeued to

a.d as joint Superintendent with Do5lor Wallich.

330 On the 7th June 1815, the Superintendents of the Mufeum

were requeued " to return the thanks of the Society to the perfon

from whom any donation to the Mufeum has been received, and to

make fimilar acknowledgments for any contribution which maybe

kereafter made to the Mufeum.

BTBL10TEECA ASIATICA.

The following refolutions Were palled, on tlie recom-

mendation of the Committee of Papers, under date the 2d.

yuly 1806. But materials have not yet been received for

publifhing a volume of the work therein propofed.

34. That the Society publifh, from time to time, as their funds

will admit of it, in volumes diftinct from the Afiatick Refearches,

translations of fhort works in the Sunfcr.it and other Afiatick languages,

or extracts and defcriptive accounts of books of greater length in thofe

languages, which may be offered to the Society, and appear de-

ferring of publication,,

35. That as this publication may be expected gradually to extend to

all Afiatick books, of which copies may be deposited in the Library of

the Society, and even to all works extant in the learned languages of Afia3
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the feries of the volumes be entitled Bibliolfcca- Aftatfca, or a defeiip*

tive catalogue of Afiatkk books, with extracts and tranflations.

3$. That the Committee of^ Papers, adopt fuch means as may ap-

pear proper, for making the intentions of the Society in this refpecl

generally known*.

Phyfical and Literary Committee?.

37. At the fuggeilion of one of the Members of the Society, it was

refolvcd, on the 7th September 1808; Fir/l. That a Committee be

formed to propofe fuch. plans and carry on fuch correfpondence as

may feem beft faited to promote the knowledge of natural hi (lory,

philofophy, medicine, improvements of the arts, and whatever is com-

prehended in the general term of phyfics ; to confiH of fuch Members

as may voluntarily undertake to meet for that purpofe. Secondly, That

a Committee be formed in like manner, for literature, philology s hif*

tory, antiquities, and whatever is comprehended under the general,

term of literature.

38. The following Rules for the two Committees, were alfo adopted

by the Society, on the 5th October 1808*

ift. That the meetings of the Literary Committee be held at

houfe belonging to the Afiatick Society, on the 'fit ft and third Wednef

days, and the meetings of the Phyfical Committee on the fecord and

fourth Wednefdays of each month, at the hour of nine o'clock in the

evening: whenever a general meeting of the Afiatick Society may be-

held on the fame evening, and at the fame hour, the meeting of the

Committee to be fufpended, 2d, That each Committee be ..-©pea
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to all Members of the AJiatick Society, who may chuf * to attend

the meetings. 3d. That if the Pre fident of the Society be prefent

at a meeting of either Committee he mail prefide; io his abfence

one of the Vice Prefidents, and in their abfence the eldeft; Mem-

ber of the Society prefent at each meeting fhali be confide red as

Prefldent at fuch meeting. 4th. That the Secretary to the Afiatick

Society be requefled to a£t as Secretary to the Literary Commit-

tee, and the Affiilant Secretary to the Society be requefled to act

as Secretary to the Phyfical Committee, as far as their time and

avocations may admit. 5th. That a Deputy Secretary be alfo ap-

pointed for each Committee to be elected at the next meeting of the

two Committees refpeclively. 6th. That regularbooks of proceedings be

kept by the Secretaries for each Committee, in which minutes fhall be

entered of all papers, communications, and a6ts done by the Committee;

that fuch books be at all times open to the infpecTion of the Members

of the Afiatick Society ; and that fuch papers be laid before the Society

as the Committee may judge proper to be fubmitted. 7th. That the

correfpondence of each Committee be in general carried on through

itjs Secretary or Deputy j but that it be at the difcretion of the Com-

mittees to employ any one of their Members to correspond with any in*

dividual.
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LIST of Donations to the Library of the A/ia-.

tick Society, fmce 1816. ;

DONORS. DONATIONS.

:

Thk Philosophical Socie-

ty or Philadelphia^-*—A copy of the Phi/adelphiaMedic&i Museum,

No?. 14, 15, 16, 17, 18, 19,20, 21, and 24.

Barton's Supplement, No. 3 and No. 1 of

volume 3d.

H. Tt Colebrooke, Esq. —A Sanscrit Dictionary, compiled under the

direction of,H. T Colebrooke, Esq. 4 vo-

lumes, folio MSS.

George Swinton, Esq —The Travels of Mirza Abutalib Khan, in

Persian* with the Author's own corrections,

MSS.

The Council of the Col-

lege of Fort William,—Talilat, :
by Robert Tytler, M. D,

Shemsul Loghat, in % volumes, by Joseph Bar-

retto, iunior.

Muntekheb-ul-logha't, by Maulavi Allah Dad

and others.

^Persian Miscellany, in 3 volumes, by Maula-

vi Allah Dad and Maulavi Kerem Husein.

Dahistan-i-Muzahib.

Mejmua Shemsi, by Maulavi Abul Khyr, un-

der the superintendence of W. Hunter,

M. D.

A Persian and Hindi Vocabulary.
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DONORS. DONATIONS.

>
' -

A Vocabulary, Persian^ Arabic^ and English^

by Colonel W. Kirkpatrick.

Allaz Adwiya, by F. Gladwki, Esq.

Persian Classick?, 2 volumes, by Ditto.

The Gulistan of Sheikh Sadi, with an Eng*

lish Translation, by James Dumoulin.

The Amara C&ha, an ancient Dictionary,

printed under the superintendence of H. T.

Colebrooke, Esq,

Hemachandra Cosha, printed under the di-

rection of H. T. Colebrooke, Esq.

A Cosha, or Dictionary, by Atnara Sinha,

with an English Interpretation and Annota-

tions, by H*T. Colebrooke Esq.

Amm Sataca and Ghatacarpura, by Babu

Ram Pundit.

Bhagavat Gjta« r

Gita Govinda,

The Sutras of Panini, with the best Commen-

taries, 2 volumes.

A Grammar of^ the Mahratta language, by

W. Carey, D.D.

, Pfema ^,a^ar, by. Lalu Lai Pundit.

JJJndi and English Dictionary, 2 volumes, by

W, Hunter, M. D.

A-iaishi Mehfi), by Mir Shir AlLAfsos,
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DONORS. DONATIONS,

,

:-

•
-

Raj Niti.

Totakahani, by Hyder Baksh.

Diwan Soz.

Oriental Linguist, by the Author of the Eng-

lish and Hindi Dictionary.

A Sanscrit and Bengali Vocabulary.

Bengali and English ditto, by Mohunpersaud

Thakoor.

The Digest of Hindu Law, 4 volumes, by

H. T. Colebrooke, Esq.

Institutes of Menu, MSS.

A Digest of Mohammedan Law, by Captain

John Baillie.

Mishcat-ul-Masabih, 2 volumes, translated

from the original Arabic^ by Captain A. N.

Matthews.

Harington's Analysis, Second Part, and Sup-

plement to the First Part.

History of Nizam Ali Khan, by William Hoi*

lingbery.

Owen's Charges.

Captain 1 Canning,.. «~7 —Six Burman Manuscripts on Cloth*

The Rev. J. Mabshman,..—The Works of Confucius, translated into Eng**

lish, by J. Marshman, volume 1st.

Tbi American Philosophi-

cal 'Socrkpy, . ., „ a . B . . . , *—American Philosophical Transactions, Part

Second, volume 6th,
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DONORS. DONATIONS.

The Her.. W. Carey,....—The Ramayana, Sanscrit and English, vo«*

lume 3d, by the Rev, W. Carey, D. D.

J.. Hare, M. D, —-Hagler's Dissertation on the newly discovered

Babylonian Inscriptions,-

Major C. Stewart, ----—Catalogue of the Oriental Library of Tippoo

Saltan, by Major C» Stewart. "_j

The Society for the en-

couragement of^Arts,

&c —Transactions of the Society for t|(e En-cofir-

agement of Arts, Sciences, &c. volumes

25th, 26th>, and 28th.

Tasinicheren Mitr, - —Cabyat Mir Taki, the Poems of Mirza Mo—
hammed Taki, published under the Patroiw

age of the College of Fort William,

Sir Geo. Staunton^ Bart.—The Criminal Code of China, by Sir Georgs

Thomas Staunton, Bart. F. R. S.

Sheikh Ahmed, Nefhet-ul—Yemen, by Sheikh Ahmed,

The Antiquarian Society-

of London, -..-..... —Index to the first 15 volumes ©f the Archest

ologia.

Archceologia, Part First, volume 16th.

M. N. Carmsle, Esq. Se-

cretary to the Antiqua-

rian Society, —Topographical Dictionary, of Englandzaml

Ireland.

Geological Society, —Transactions of the G.eological Society, vc*»

luiucJsL
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. Plates and Maps of the 1st volume of the

Transactions of the Geological Society.

•Monsr.YotN-BY,.- ..—Cronologie B'Kerodote,. by, Monsr. Vo.lney.

Dr. Shoolbrbb,---. —A.new method of treating Hydrophobia, by

J. Sh.oolbredT -M..D..

Captain Thomas Robbock,—A Naval Dictionary, Hindustani and English,

by Captain Thomas Roebuck,

©r, A.Berry, .--- .. —The History of Crishfri, written in Hindi*

Mr. J. V; Hammeb,. —Mine* of the. East, -^—~ ...

Encyclopedia of Eastern Sciences.

A Geographical Account of the Provinces of

Momelia and Bosna.

Specimens of a Translation of Firdousi int©

German Verse.

A printed catalogue of Oriental Manuscripts

in the Imperial Library, at Vienna.

—A printed copy of tne Shahnamah,. volume 1st,

by M. Lumsden, Esq. MSS;

.—-Translation 'of- ttie -Meg'ha Dmta,
\ or Cloud

Messenger, a Sanscrit Poem, by H, H.

Wilson, .

Innsbi Gholam Akbes, —Khoiasutul Hisab, -by Golam Akber Moon-

shee, and Moulovee. Jaun Ali.

-•—^iPraedcal Observations on Strictures of tae

.Urethra, by Thomas Luxmoore, M. D.

$—The'-. Mate'ria-Medica. of Hindustan, by Or.

M. .LunsttENf Esq. sdL

Hi "H. "Wilson., Esq.. I

D-'tvT, Luxmoorb,

Or. Ainslib, ....

.
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nojyons. doA'^ria^r^ocL

Dp.' R. Tytler, ..... .•.-.... .'--^A Manuscript Translation of the- Koran into

•. tfebfetr.

-J. Ralph-, Esq. ...... ......—First Number of the Calcutta Magazine;

J. Atkinson, E^.-.. --.. -—IVansI^tfofl' -of the Episode of Sohra.b, from

• -the 'Shakn&mah into English Verse 9 by

3 awes' Atkinson.

Tfi-s Linn^/an'SocIety,.. .—-Transactions of the Liansean Society^volumes

7tb, 8th, add 9th.

'College of Fori Willi A&i,-^Mac^iiiat"Hafiri, by Sheikh Ahmed.

Najuirfu^'t^eYkan or Indes to the Koran*,,

My^'er-ai :Mani.

•Nfefhetut Yemen,

Surah-of-lo^-at, I s't volume.

liumsde'fiV Arabic Grammar, 1st Volume.

Hedi&etiti Ajfrah.

Captain Lociett's Translations of the Miata^

mil and' Snereh Miatamil.

iiUmsden'?
s 'Persian Grammar, 2 volumes.

Persian Miscellany, 4th, 5tb, and 6th volumes.

Shahnai$&li of Firdausi, 1 volume.

Shereli Se
T
ca;nder Namab, by Maulavis Hasan

Ali and Bedr Ali.

,

r .
MasiF Ta?li&, by MudsM Kudrat Ali.

Gladwin's
1

Persian, and Eindi, and English

DictionWy, 2 volumes.

Eholafiat-boI-IIisab, by Jan Ali and others.

iKitabul 'Jranavat, by the Kazi-ul-Kuzzat.
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D0XOR&2 nOMATIONS.

asioH 3d Grammatical Principles of Br ij Bhdsha,

RehVus-'Sauda, (abridged,)

,-,:;/. Kali, at, Mir Taki.

m$fe t
,;.:-:

-•
.

lii- iiitiiayaua of Tulsidds.

fd ..u.7 ,

.; ., ,

Bag ! -u Behar, (2d Edition.)

Jk&jaifi Hindi, by Lalu Lai.

b7 ry &$ $$[& by Maulavi Amanat-ulla..

Ikhwanus Safa, by Maulavi Torab AliV

Barama^a, by Mirza Kazim Ali.

Captain Roebuck's Naval Dictionary.

Dayabhaga.

Mitacsliara..

Menu Sanhita.

Siddhanta Caumudi.

Nalodaya.

Forster's Sanscrit Grammar*

Wilson^s Cloud Messenger.

Carey's Panjdbi Grammar.

Mohunpersad's Uriya and English Vocabu-

lary.

X& -
A- Vocabulary of the Burma, Malaya, and

TWlanguage?, by the Rev. W. Carey, D. D.

ki&il A Vocabulary of the Talinga language, by.

the Rev. William Carey, D, D.

Translation from the Arabic of the M'ish-

cat.ul-masabih, 2 voluiBe5r by Captain A.
K.: Matthews*

,9--

;

M
.89010"! jiisn

.

' •
I f
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DONORS, DONATIONS.

J. H. Harington, Esq. ..—A copy of the Tamul New Testament,

N. Carlisle, Esq.-..„ .. , —A copy of the Topographical Dictionary, of

Scotland and Wales, 3d volume.

Antiquarian Society op

L©N©3Nj .- a -...3«»..— 1 Copy of the Transactions of the Society of

Antiquarians of London, volume 17th.

The Rev. J. Mabshman,.—-Elements of Chinese Grammar, by the Iter,

J. Marshman, D D,

H. T, Colbbrooke, Esq ..— Dictionaire Historique de Moreri, 8

vols,

Fabri Thesaurus Eruditionis, 3 vols.

Universal History, 7 volumes

General Dictionary, Historical and Biographi-

cal, 10 volumes.

Lord Bacon's Works, 5 volumes*

Locke's Works, 4 volumes.

State Papers, by the Earl of Clarendon-, 1st

and 3d volumes.

Papers presented to the House of Commons,.

relating to East India Affairs, 4 volumes.

India Tracts, 7 volumes* -

East India Charters.

Orme's War of B»«rfwj/an, 2 vols.

Orme's Fragments.

Thevenot's Travels to the Levant.

Forster's Travels, volume 1st.

Voyage dans Le Nord, 2 volumes.
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DONORS. DONATIONS.

. Voyage dans La Suisse Occidentale, 2 volumes.

P'Un, voyage deX'Amerique.

Lettres Edifiantes, 26 volumes.

Geographie Ancienne, 3 volumes.

Memoires Othomanes, 2 volumes*

Youog on Agriculture, 2 volumes.

Opera, Philosophical Mathematica.

Halley's Astronomical Tables.

Harris's Optics.

Costard's Astronomy,

Tneoria Lunae juxta systema Newtonia-

rium.

Idees sur la Meteorologie, 2 vols.

Des Globes et Spheres.

Hutton's Theory of the Earth.

Whitehurst on the Earth.

Cavallo's Treatise on Air.

Cavallo on Electricity, 3 volumes.

Modifications de L'Atmosphere, 4 volumes.

Fourcroy's Chemistry, 5 volumes,

Berkenhaut's Philosophical Chemistry.

Chemical Essays, by Charles W. Scheele,

Dissertations on Elective Attraction.

Torberni Bergman, OpusculaPhysica et Che*

mica, 5 volumes.

Cavanis' Revolutions of Medical Science.

Philosophical Magazine, 2 volumes.
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i DOJYJTJOJST&

Meomski Thesaurus, 5 volumes*

Descriptions of the Ahwal Velayat,

Rauzatul Ahbab, 2 yoluraes.

Mearajul Nabuat.

Hadikat-us-safa,. 3 volumes,

Allum Arai Abbasi, 3 volumes.

Description of the Deccan»

Syr-al Mutakharin.

Mezheb-ul Ajaib.

History of Himdu$iam$ #c, by Gholam Husein

Kesali Najisra.

History of N-awab Ali?erdi Khan,

SuFasagar.

Akhlak Nasrij

Hadikatul Hakikat.

Akber Namah.

Ibrut Namah, Ivolumes,

Taskeri Ulcma.

Jahangir Namah.

A Resala, by Kazi-ul-Kuzat.

Raja Tarangini.

Lilavati.

An Arabic Dictionary*

Diwan tfedil,

Tarikh Kutubshahi.

Nasiri Asafee,
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DONORS, DONATIONS.

History of Beharamgor.

Diwan Jejuli Erk.

Sanaya Bedaya.

Jvigaristan.

History of Mohammed and his Companionie

Tibkat usufa

Taimur Namah,

The Muashi's Journal in Webb's Tou/>

-

i,..., :i

LIST or Donors and Donations to the Museum

of the Asiatick Society*

The Couktess of Loudon

and MoiRA^-r-A Chinese pheasant, stuffed.

Two peacock pheasants ditto.

Specimens of ritreous hair, from the volcano

on the Island of Bourbon.

Lady Hood, .............. —-A Bulan pheasant or /?«/? Chmd stuffed.

Mrs. Harington,.. -*.... —A large collection of shells from Ceylon.

Miss F. Harington, -—Various minerals found between Critcumsaa-

% and Rogunalpore.

Mrs. Colonel MAcKENEiEi-r-Specimens of Stalactites from a caY@ near Goo-

yfidera^in the P\,iadoon«
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DONORS. DONATIONS.;. '

Mrs, Gerard, —Several shells from the Isle of France.

J. Brown, Esq. /,.- -—A set of side arms belonging to the inhabi-

tants of Napaul} consisting of one cutlass,

a knife, and: a steel and flint for striking

., . ; . fire, in a leathern case.

F. Buchanan, Esq.. M, D.—A carved stone containing numerous figures

,
, ... of Buddha, from the ruins of Rajagriva %

the city of ;Jarasand/ia, in Behar.

Three other carved stones from the neighbour-

hood of the Caratoya riverain the southern

part of' Dmdjpur.

Reverend W. Carey, D. D.—A dried skin of the Ceylon small Deer.

A bunch of branches with native lack, from

the district of Midnapore,

M. Cheese, Esq. . -.*« —A very large head of the common alligator

with its skin dried,

H. Tt Colebrooke, Esq. —One large and three small specimens of a

species of Madrepore, called by the Hindus

Dwdracd'Chacra, and held in veneration by

them as sacred to Vishnu, supposed to be

found near Dwdracd, in the gulph of Cutch.

Specimens of Crystallizations found at Gri*

Jeer, a place of religious resort near Chanda,

south of Nagpore.

Two Sdligrams found near Muctinafh) on the

Gandaci river.

Specimens of coal from Sylhet.



xxii .APPENDIX.

DONORS. DONATIONS.

A dendrite from the Chumbul river.

Chrystals from the hills north of CutcJu

Pebbles from the Sone river.

Lead ore^ place unknown.

Specimens of Tabasheer, or manna of bam-

boos, from the hills bordering on Sylhet*

A collection of dried specimens of Indian

plants from the Botanic garden at Calcutta*

Captain J. Collingwood,—Specimens of coral from the Isle of France,

Mr. Da Costa,.-., —-Several shells and zoophytes from the Isle of

France and its neighbourhood.

G. Dowdesweli, Esq. .- —A pair of horns of a hill cow in the province

of Cuttack, polished.

J. Dun lop, Esq. ....*.-. —Two skulls of the Babyrussa, from Amboyna,

J. H. Haringxon, Esq. ., -—Specimens of asbestos from the Cape of Good

Mope.

Mr. Heatley, . ILiUii;— - —Three zoophytes, place unknown.

R, H©me, Esq, ........... —A skull of the Cape antilope.

Two rhinoceros' horns.

Three sets of horns. of the hog-deer.

Eight horns of different species of deer,

.Specimens of the beak of a species ofBuceros.

Ditto of another ditto.

Six beaks of different birds,

A beak of the Spoon-bill.

Two ostrich eggs.

Some teeth of a small shark,



LIST of DONATIONS, &c. XXIH

DONORS. DONATIONS.

The tail of a rattlesnake, dried.

A hairy concretion from the stomach of a cow.

A small harpoon.

Part of the skull of a musk deer,

Two dried fishes.

Some tiger claws.

Claws of the Amboyna pigeon and other birds.

A brass standish and pen-case.

An iron style.

Al,brass mirror.-'

A silver pedestal.

A brass figure of Bhavani.

Five brass casts of Bud dpi as.

One ditto of Ganesa.

One small ditto uncertain.

One ditto of Parvati,

Another ditto ditto.

One ditto of the infant Ck'ishn'a.

One ditto of Durga, mounted.

One ditto of Se-spia resting on~The tortoise.

A wooden medallion of a Buddha, with sur-

rounding inscription.

A brass Bhatani, with a lion's head and

canopied by S'esha Ndga.

A brass vessel.

A ditto lamp.

A crystal Mala..
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An egg.

Specimens of native sulphur.

Ditto of opal.

Ditto of benzoin.

Ditto of crystal.

Ditto of quartz.

Ditto of lapis lazuli.

Ditto of gold ore.

Ditto of variegated marble.

Ditto of mica.

A small stone cut with the figure of a head.

Three conch shells.

Some tusks of a boar.

Some tigers' teeth.

A small model of a boat, from the Eastern

islands.

Necklaces and bracelets of shells &c, from the

Eastern islands.

Fishing tackle, from ditto.

A piece of honeycomb,

Tarious eggs. -

Bracelets of boar's tusks
?
from the Eastern

islands.

An Egyptian lock.

A dried sea-horse.

A China flute.

A set of
4

China chopsticks.



LIST off DONATIONS, &c;

DONORS,

.«*

Colonel C. Mackenzie,..

DONATION'S.

A China steelyard.

Burmah dominos and dice*

Ditto chessmen.

The ornamented prow of a Pegu boat*

'j^'sling'from the Eastern islands.

, *$J\e bowl of Chinese pipe.
,

*3iishi fig* tackle from the Eastward.

Two trumpets or pipes.

Two China compasses*

jA large elephant's tusk,

A buffalo's horn.

Two khargas or Hindu sacrificial knives*

Two specimens of Hindustani mosaic, in co«

loured chuuam from Gotconda,

A tail of the u licorn,

A model of a Pegu oat.

Another ditto to.

Ditto of a Pegu bathin; tub.

Two China pipes.

Various Hindustani arrows.

A brass Hindustani trumpet.

A Mameluke saddle.

A stone figure of Call

An elephant's molar tooth.'

-Two horns of the Antelope Orcas of Linnjeus,

from Africa,

Eight statues of Buddha, from the upper pro*

vinces.
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DONORS* B0JY4TI0JYS.

Nine silver coins from ditto.

James MacKillop, Esq* —A Platypus A natinus from New Holland^ stuped a

H. Ma'seyk, Esq. ...... —Some rhinoceros hoofs.

Lieutenant W. Price, . -.., —A Hindu marble image of Surya, or the sun<>

B. Richardson, Esq. .. Three alligator eggs.

Captain Taylor, ........ —Two [Spears from islands in the South sea

Wallich,.... —A large skull of an elephant.

A smaller ditto, divided by a vertical section,.

A ditto, together with a scapula, and the four

first vertibra colli of a young elephant.

Three buffalo skulls.

Five rhinoceros ditto.

A skull of the large river alligator.

Three ditto of the small tank ditto.

A ditto of a delphinus gangeticoso

A ditto of a dolphin found near the Isle 'of

France.

Two sets of shark jawsJ-

Some fossil bones and teeth
3
probably of an ele«

phant, from the neighbourhood of Serampwet,

A skull of the boar.

Two large and one smaller tiger skul!s e

A skull of a bear.

A skull of the babyrussa.

A ditto of a porcupine from PegUo*

A ditto of the large river turtle 8

Two smaller ditto,-



LIST of DONATIONS, &c. XXVII

DONORS. DONATIONS.

A ditto- of a large Indian monkey.

A skull of a smaller ditto.

A ditto of a cangaroo from New Holland,

The head of a pelican staffed and a lower jaw

of a ditto.

Several very large horns of tfee common deer*

The skull of an Ardea.

Ditto of a Scolopux.

Ditto of an Alcedo*

»

A mom irons skull of a goose.

A number of skulls of animals not specified.1

An entire panicle of the prickly bamboo (bam*

busa spinoseiy Roxb.)

A ditto of the common bamboo (bambusa

arundinacea.)

Some large inflorescences, together with ripe

fruits of the Madagascar raffia-tree (sagus

ritffia.)

A ditto of Urania speciosa.

A large crystal from Madagascar*

A variety of shells and corals from the Isle of

France.

A young lacerta gangetica in spirits of wine.

Some abdominal viscera of a cangaroo in ditto.

A funiculus umbilicalis of a Bengalee child
5 ,

with large appendices, injected with mew-

sury,
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DONORS. DONATIONS.

A specimen of a Taenia solium expelled by the

bark of pomegranate root.

Another ditto of a native woman.

Some flowering branches of Loranthus bicolor

in spirits of wine.

Specimens of various resinous productions from

the Island of Madagascar.

Some stems of the singular Bauhinia anguina

Roxb.

Captain H. Wilkinson*..—Four silver coins from Hindus/an.

H. H. Wilson, Esq...... —A Salegram.

A Siva Linga.

:
e.5*S jRudracs/m Mala.

Specimens of lead ore from Monghyr.

Ditto copper ore from Nellore.

Ditto of four species of corundum cr cumin

stone.

Ditto of the Pacheet stone.

Ditto of coal from Burdwan*

Ditto of Sone pebbles.

Ditto of sand supposed to contain gold dusf9

from Pontiana,

Ditto of Santa Clara copper highly arseniated.

> >? aw
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