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Errata in the Paper called Routesfrom Katlimandu to Pekin.

P. 6
;
line 10, for Cinchi read Chinchi.

P. 6, line 3 from bottom, for 52^ read 55^.

P. 8, lines 10—12 read latitudefor longitude and vice versa, and

p. 13, latitudinal for longitudinal.

P. 10. After reason 2nd,for regarding Tibet as a plateau, insert

as reason 3rd as follows

—

" 3rd. The numerous places in the Map of Tibet, the names of

which are compounded with the above words, as Chanthang in Nari,

Nithang in U, and Lhasa lung and Phemba lung both in TJ'. Such

words demonstrate the existence of numerous plains and valleys,

and we know, otherwise, that many of these plains and valleys are

of great extent." Dele the note.

Alter the subsequent numbers 3rd, 4th, 5th to 4th, 5th, 6th.

P. 10, line 3 from bottom, for Thassa read Thapa.

P. 12, line 2, after Sanscrit Geography insert the words " and

which region is named Tso-tso in Tibetan." Por Erii passim read

E'ru.

P, 1% line 9, for Graldeso read Galdso.
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JOURNAL
OF THE

ASIATIC SOCIETY.

No. I.—1856.

Report on the progress of the Magnetic Survey and the researches

connected with it in SikJcim, the Khosia Sills and Assam
s April

to December, 1855.

—

By Heemann Schlagintweit, Esq.

From H. Schlagintweit in charge of the Magnetic Survey of India.

To Sir James Melvill, K. C. B. Secretary to the Court ofDirectors

of the Honorable East India Company, India House, London,

Gowhatty, December l§th, 1855.

Sib,

I have the honour to present you a report of my proceedings,

in that part of the Magnetic Survey of India which has been

entrusted to me, during the period from March to December.

The report contains, besides an abstract of the chief results, the

routes we have followed up to the present date.

We are spending the present winter months in Central Assam

and along the Bhootan frontier, from hence I intend to proceed to

Calcutta, in order to despatch the books of observations, plans, and

drawings, as well as the collections of geology and natural history,

to the India House.

From Calcutta I intend, after my plans have been presented as

before in full detail to the Government of India, to proceed through

Bengal to the western parts of the Himalayas.

No. LXXIX.—New Sebies. Vol. XXV. b
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I am particularly happy to mention the valuable assistance which

I have received in every way from the Government of India.

I have the honour to be,

Sir,

Tour most obedient servant,

Hermann Schlagintweit.

1.

—

Routes and Geographical Remarks.

I left Calcutta, April 5th, proceeding via Kishnagur, Dinagepore

and Tytaliah, to British Sikkim. My draftsman, Abdool Cawder,

went the same way, keeping one day's dawk distance in order to

make corresponding barometric and other observations.

The assistant, Mr. Adams, went by the steamer to Caragola Ghat

and via Purneah to Darjiling,

After a short stay in Darjiling and its environs, we proceeded

up to the ridge, which branches off from the central mass of

Kunchinjinga, and extends in a southerly direction, near the south-

ern borders of the Sikkim Himalaya. Previous official propositions

to the Sikkim Rajah for permission to travel in his dominions were

perfectly unsuccessful, though Dr. Campbell, Superintendent of

Darjiling, most obligingly and with true scientific interest tried

every way to forward my plans.*

The range extending from Tonglo over Chundunangee, Phulloot,

Gosah, Singalelah to the mass of Kunchinjinga, allowed me not only

to make a very complete set of comparative magnetic and physical

observations at different heights, but these peaks commanded at

the same time one of the most splendid views of the snowy peaks

of the Eastern Himalaya, extending 20° East from Chumalari and

30° West from Kunchinjinga.

From the different points of the Singalelah range the height and

position of the snowy peaks were most carefully measured with an

* During all the time of my operations in Sikkim, I enjoyed Dr. Campbell's as

well as Mr. Hodgson's precious and unremitting assistance ; I take advantage, with

particular pleasure, of this occasion, to return my best thanks to both these

gentlemen.

It is scarcely necessary to add haw much I was assisted by Dr, Hooker's pre-

vious researches in this part of the Himalayas.
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Ertel's universal instrument and a theodolite by Troughton and

Simms.

The detail of these measurements has been combined with draw-

ings, in which a given angular value was made equal to a unit of

linear measure ; in the coloured drawings of Tonglo and Phulloot

one millemeter is equal to five minutes, and though by this scale

the full panorama of 360° extended to a length of 4.2 meters, it

allowed me, at the same time, to enter with full detail into the

topographical structure of the district.*

I intended to proceed from Phulloot along the ridge, forming from

that place the boundary between Nepal and the Rajah of Sikkim's

territories, over the summits as far as possible to the central groups,

but we had been observed by the Nepalese (our fires during the

night being seen) and there came up first a few Nepalese sepoys, and

then a native officer with twenty sepoys, sent by Karak Bahadoor,

whose corps was stationed near the Wallanchoon Pass, on the frontier

of Thibet and Nepal. They at first seemed not disinclined to allow

at least a limited progress, but soon after leaving Phulloot we were

surprised by a man, who had evidently waited some days for our

passing, who brought fresh orders for the sepoys, who had come

up and were now accompanying us, absolutely forbidding them to

allow us to go on.

After repeated negotiations, we succeeded in getting a few miles

further, to the Chungtaboo mountain, where we were obliged to

return, all supplies being denied us, and some of our coolies, who

were Nepalese, being threatened that they would be made prisoners,

I returned to Darjiling after an absence of seven weeks and

continued my stay in British Sikkim till the 15th August, occupied

with another series of magnetic observations and in completing

the materials for a map of equi-distant horizontal contour lines for

British Sikkim.

* The drawings of the same range of mountains having been made from different

points of known position, they form pictures complimentary to each other, like

stereoscopic pictures, allowing me to lay down roughly in a map many more points,

if required, than could be fixed by triangulation.

The number of drawings in Sikkim now deposited in the Surveyor General's

Office is 100 to 120.

B 2
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This map, in the scale of three inches to two miles, proportion

1 : 42240, was sent to Capt. Thuillier, Surveyor General's Office,

Calcutta, where, through the kind assistance of Capt. Thuillier,

copies are now being made which will be added to the next report.

We chiefly used a portable levelling instrument, consisting of a

divided wheel and a diopter for tracing the level lines from 500 ft. to

500 ft. vertical distance; with these measurments were combined

the determination of the inclinations of slopes by a very sensible

Clinometer.

As the latter process gives very material assistance in cases

where every point is not accessible (from want of roads as well as

particularly from the luxuriant vegetation), I may mention in a few

words how we proceeded to deduce from the inclinations the form

of the lines required. The horizontal projection (P) of a unit of

vertical height [500 ft. in the present case] varies with the inclina-

tion (I) of the surface, being the cotangent of the angle of inclina-

tion multiplied by the height taken as the standard (P = cot*

I. % 500.)

Beginning therefore at a point whose height was measured and

coincided with the full multiple of 500 ft., the projection in the

map of the next point 500 ft. higher can be deduced from the for-

mula above mentioned.

"We calculated a table containing, in inches and its decimal frac-

tions from degree to degree, the values of P reduced to the propor-

tion of 1 : 42240 of which I give a few numbers as an example.

Angle of declivity. Horizontal distance of two
degrees. Log cot* contour lines in the plan,

inches.

CO CO

10 0.7537 0.806

20 0.4389 0.390

30 0.2386 0.203

40 0.0762 0.169

50 9.9238 0.11&

The points with which the steps from 500 ft. to 500 ft. coincided

being thus found on the different slopes, their combination gives the

equi-distant contour lines as an immediate result.

We left Darjiling August 19th to go by boat to the foot of the
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Khosia hills. I followed the course of the Mahanuddy, Ganges,

Megna, and Soormah rivers, whilst my draftsman went by the Teesta

in order to make a plan of the river.*

"We arrived at Sylhet September 23rd, and at Cherrapunji Sept.

29th.

After visiting the different places of particular geological interest

near the Southern slope of the Khosia hills, and taking a series of

angles to determine the positions of spurs descending from the

plateau of Jynteah,* we passed through the interior of the Khosia

hills and descended into the valley of the Brahmaputra at Gowhatty.

As the conditions were here particularly favourable for calculating

the discharge of water in the Brahmaputra, the river passing through

a channel very well defined and pretty regular, we tried to determine

its amount.

I found, per second,

318,200 cubic feet during the time of low water.

894,700 cubic feet during the time of high water.

A detailed account of the operations connected with this deter-

mination is given in the latter part of my report.f

We are now visiting the Northern part of central Assam near the

Bhootan frontier, the Assistant, Mr. Adams and the draftsman,

Abdool, are on their way to Jypore to see the coal and lime formation,

at Namding. Their directions are to go from thence by the Boree

Dihing and Noh Dihing to Sudeiya, and thence to Gowhatty.

II.

—

Magnetic Observations.

At Darjiling a complete set of magnetic observations was made

immediately after our arrival in Sikkim from the 15th to 17th of

April, and a second series after our return from the Nepalese

frontier at the end of July ; on the latter occasion three little houses

of bamboo were built in order to protect the instruments for com-

parative observations on the daily variations.

2. At Tonglo complete observations from the 12th to 15th of May.

* This plan will also be added to the next report, it is now in the hands of Capt

Thuillier, with the plan before mentioned.

t A section of the river 1 : 1000 and a plan 1 : 5000 added to the report.
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3. At Phulloot [11,900 ft.] besides the determination of the de-

clination, absolute intensity (by vibration and deflection), and dip,

the daily variations of these elements were observed during a succes-

sion of five days.

4. For estimating the influence of height on the intensity of

magnetism more directly, the passage of the little Eungeet, which

lies between Phulloot and Darjiling, and which we reached a few

days after leaving Phulloot, was particularly favourable, and careful

observations of the deflection were made.

6. In order to compare the Himalayan station with the plains, a

set of observations was made at Beriadangee, near Kissengunj on

the shore of the Mahanuddy, and only sixty-six miles distant from

the foot of the mountains in a direct line.

7* Eampore Bauleah—dip and vibration ; the cloudy state of the

weather by day and night prevented the determination of the

declination.*

8. Cherrapunji complete observations.

9. Gowhatty * *

In the following, I give an abridged account of some results of

these observations

:

The calculations of the absolute value of these elements depend

as well upon the change in the magnetism of the magnets employed,

as upon the regular changes of terrestial magnetism, corresponding

to the time of observation.

The latter element must be deduced hereafter from the observatories

of Madras and Bombay ; in reference to the magnets, all care has

been taken to prevent irregular changes of magnetism, by a most

careful transport, and by keeping a pair in one box (in opposite

corners) the poles being in opposite directions.

The declination in Sikkim varied between 3° 9 ; and 3° 15' for the

different places of observation.

At Cherrapunji the declination was West, 2° 10', a very unex-

pected result, probably connected with the amount of magnetic iron

in the central parts of the Khosia hills, the sandstones of the plateau

* I was assisted here by Mr. Herschel, Mr. Adams being laid up with remitting

fever.
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of Cherra, as well as the slates of Myrung, showing no trace of

magnetism, even when pieces were brought nearly in contact with

the dip needle, as well as with the horizontal magnet in the deflec-

tion apparatus.

At Gowhatty the declination was found to be 1° 41' E.

The horizontal intensity of magnetism was found decidedly to

decrease with the height, as resulting particularly from the observa-

tions on the little Eungeet, and at the summit of Phulloot, with a

difference of level exceeding 10,000 feet. Before giving the amount of

decrease in numbers, I wish to compare with my own the correspond-

ing observations made by my brothers in the Western Himalayas.

The results of the determination of the dip also tend to show a

decrease of the vertical force of magnetism.

I had at

Darjiling, April 19th, 36° 28-985.

July 30th, 36° 31-160.

Tonglo 10,000 ft. May 12th, 36° 22-04.

Phulloot, [the difference in latitude making the dip greater.]

June 9th, 36° 46-875.

At the other stations the dip was the following :

—

BeriadaD gee, Aug. 17th, 35° 11-595.

Eampore Bauleah, August 28th, 30° 57*75.

Cherra, October 23rd, 33° 34*26.

Gowhatty, December 10th, 35° 18-73.

Together with the magnetic observations, the meteorological ele-

ments, pressure, temperature, and moisture of the atmosphere,

and the direction of the wind, were minutely observed and deter-

minations of latitude and longitude combined.

III.

—

Meteorology.

A set of meteorological observations embracing the temperature

of the air, the moisture, the pressure of the atmosphere, direction of

the wind, and the temperature of the ground at different depths, had

been made with great regularity in every place we passed through or

where we made a stay.

I add to this report the hourly means of a set of observations
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made in localities of particular interest on account of their height,

Tonglo exceeding 10,000 ft., Phulloot nearly reaching 12,000 ft.

The thermometer readings in the following tables are corrected

for the errors of the instruments, which had been most carefully

ascertained before our departure from Europe at the Kew Observa-

tory and examined during our stay in India every three or four

months.

The readings of the barometer are reduced to the freezing point.

The instruments for determining the temperature of the ground

were corrected of their index errors and also reduced to the true

temperature of the stratum in which the bulb of the instrument

stood, a correction instrument, containing only a capillary column of

mercury without a bulb, being immersed in the same stratum.

In the following tables the variation is given for every full hour.

The direct observations included the time from 5 a. m. to 10 p. m.

Minima and maxima were also registered.*

These observations were projected on a paper covered with square

millimeters, and the hourly changes for the hours without observa-

tions were read off from the curves traced out for every day.

At Tonglo I left an observer after our departure, and the observa-

tions have thus been continued there from May to August without

interruption.

* Sometimes observations were made, but not so regularly, at different hours of

the night.
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In the following resume I will try to collect, in the form of an

extract from our journals, some meteorological phenomena which

seemed to me particularly interesting, either in their more general

character or from peculiarities characteristic of the regions explored.

Decrease and variation of the temperature ofthe air.

Comparing the Sikkim Himalaya in general with the plains, it is

very manifest that the law of decrease of temperature for the annual

and monthly means, as particularly for the extremes of single days,

is a very different one from the plains to the range of mountains

not exceeding 6000 or 7000 feet, and not very distant from the

plains—and from these mountains to the higher parts of the central

Himalayas. In the first case the decrease is much more rapid than

in the second.

The temperature also of the lower part of the hills in the neigh-

bourhood of the plains is frequently affected by the fog, which

rapidly ascends along the slopes, and does not change the tempera-

ture of the air confined between the vesicles of vapour at a rate

corresponding to the variation of their height.

A similar difference in the laws of decrease of temperature is

also clearly observable in the Khosia hills, though on a smaller scale
;

their steep flanks facing the south, and the gentle elevations of the

ridges based on the plateaux succeeding in the interior, present a

configuration particularly adapted to show such modifications. In

Assam, we got a very valuable set of meteorological observations

communicated to us through the kindness of Col. Jenkins, which,

combined and reduced by our own observations, will allow us to

trace the thermic lines with great detail.

The temperature of the ground, of rivers, and of springs, has been

always carefully observed.

I add, as an interesting object for comparison with the preceding

tables, some numbers obtained in Gowhatty, Central Assam, the

instrument being employed on ground covered with short grass.
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Gowhatty, Dec. 1855. Absolute Extremes,
max. min.

Surface of the ground, 6 a. m. 20.4 16.2

10 a. m. 22.0 18.3

2 p. m. 26.4 23.4

6 p. m. 22.4 18.5

At 0.3 meters, (11.9 inches) below the surface, 6 a. m. 23.5 19.2

10 a.m. 23.4 19.3

2 p. m. 24.8 20.1

6 p. m. 24.5 20.4

At 1 meter, (3 ft. 3 in.) below the surface. 6 a. m. 25.9 23.0

10 a. M. 25.9 23.0

2 p. m. 26.5 23.0

6 p. m. 26.0 23.0

The temperature of the Brahmaputra near Gowhatty had a daily-

variation of 1° 6 between 18.0 and 16.4.

The height corresponding to a decrease in the temperature of

springs of 1° C. is larger, the decrease is less rapid, in comparing

Assam with the Khosia hills, than in comparing Sikkini with the

plains of Bengal, in the latter case the corresponding height varied

between 700 and 760 feet English.

The snow line could be very well measured and its variation

ascertained during our stay on the Singalelah ridge, though we were

prevented from proceeding ourselves to the foot of the snow.

We found a decided difference between its annual variation on the

isolated peaks in the spurs of southern direction and on the flanks of

the central parts. In the first case, the snow line goes steadily up

till the beginning of the rains, and shows the great periodical oscil-

lations, its maximum being attained near the middle of July. In

the inner parts, much less accessible to the tropical rains, the maxi-

mum of snow line coincides with the end of August. In a lateral

valley of Phulloot, a snow-bed was found in the beginning of June,

but not lasting.*

* Moisture of the atmosphere—rain, &fc. This snow, first seen by one of my
shooters, was reported to me as an immense hailstone, the solid nature of the ice

nearly concealing its origin ; many reports of enormous hailstones, so often men-
tioned in the lower parts of the Himalayas, might probably be traceable to a simi-

lar origin.
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Bain.—Many instances have been observed showing the quantity

of rain to be sometimes of very local occurrence,* and its distribu-

tion as much modified by the configuration and topographical position

of the surface receiving the rains, as by the more general laws of the

movements of the atmosphere.

Places on a steep declivity facing large plains are particularly

exposed to large quantities of rain, which exceeds, for instance, in

Cherra, the annual mean of 600 inches.

It is very remarkable that at Cherra the proportion between the

rain during the day and the night is on an average like 2 to 3, very

often exceeding that proportion, but in the months after and before

the rainy season, the daily variation of the heights of the clouds is

quite different, the night being generally very clear and cloudless.

The great quantity of dew in the tropics seemed an object worthy

of particular attention.

We tried in the Khosia hills, and afterwards in central Assam, to

determine the quantity of dew ; the details of one series of experi-

ments are given in the following pages. I add that the absolute quan-

tity is much inferior to what the first appearance of the substances

exposed and the size of the drops made us expect, but a closer inspec-

tion explains it very well, by the distances of the drops from each

other ; a second experiment at Cherra gave for black wool 0.4 to 0.5

millimeters, one at Gowhatty 0.6, the quantity of water in the at-

mosphere decreasing with the mean daily temperature more rapidly

than the radiating power increases with the elevation above the

plains.

Experiments for the determination of the quantity of dew and

the relative radiating power of different substances.

Night at Cherrapunji from 23th to 29th of October, perfectly

clear, very small low cumuli, height not exceeding 3°, disappeared

after 10 p. m.

Substances exposed at 7h. 30' p. m. Oct. 28th. Taken to the balance

at 10b. 10' a. m. Oct. 29th.

The following substances were exposed.

No. 1.—Empty paper box.

No. 2.—Black wool (very fine black colour).

* At Darjiling we had on the 12th of August, 1855, 1.15 inches in two hours,

and no rain fell at the military sauatarium not two miles distant.
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No. 3.—White wool (very fine white colour).

No* 4.—Black vegetable earth (as formed naturally in little con-

cavities of the rocks, not quite black, a little reddish).

No. 5.—Quartz sand from a river, formed of decomposed sand-

stone rocks.

No. 6.—Short grass, imitating the natural surface in the flat of

Cherra by being cut off and arranged in the box points upwards.

No. 7.—Dark grey slate from Myrung with a very uniform smooth

surface.

These substances were exposed in the following way. A double

stratum of light bamboo mats was spread over short grass ; length

of the mats 25 meters, breadth 1.4 meters. The paper boxes were

disposed so as to have the greatest possible distance from each other

and from the borders of the mats.

The empty paper-box, weighed at the very beginning and at the

very end, was during the night protected from radiation and dew by

being placed on the grass, supported by a large cake of wax, and

covered by a bamboo umbrella with a stick of 0.4 meter height.

In this way we obtained the changes of weight of the paper cases,

produced by absorption during the night and evaporation during the

stay in the room.

Weights.
Increase

of

Weights
in

Grammes.
1.—Empty box weighed first and last for giving a correc-

tion for the absorption of moisture by the paper, . . . , 0.174

2.—Black wool, 4.019

3.—White wool, , 3.791

4.—Black vegetable earth, 2.211

5.—Quartz Sand, 1.965

6.—Grass, „ , 2.631

7.—Dark grey Slate, 0.904

The change of weight in the test paper box having been 0.174

grammes, this amount is to be deducted from all the substances

from No. 2 to No. 6 inclusive. Besides this, the weights of the two

kinds of wool and the grass must be corrected for a small, but appre-

ciable, quantity of moisture lost during the stay in the room before

D
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their turn came to be weighed ; this quantity was ascertained by-

weighing them a second time, and putting the loss thus ascertained,

during a given difference of time, proportional to the time which

elapsed between the moment when they were brought into the room

and the moment when their turn for being weighed came.

The corrections thus obtained are :

—

grammes.

For No. 2.—Black wool weighed first, 0.000

3.—White wool, 0.079

4.—Black earth, 0.012

5.—Quartz sand, , 0.020

6.—Grass, 0.310

Dark grey slate could not be managed in the same way, the water

being taken off by blotting. The loss may be considered as in-

appreciable, the water forming well defined drops not extended by

capillarity over so large a surface as in the other substances.

The corrected increase of weight is therefore ;

—

Difference be- Correction Correction Real
tween 1st & 2nd for absorp- for evapo- increase

Weighing, tion gram- ration grammes,
grammes. mes. grammes.

For No. 2.—Black wool,. . .

.

4.019 — 0.174 0.000 3.845

3.—"White wool, .. 3.791 —0.174 +0.079 3.696

4.—Black earth, .. 2.211 —0.174 +0.012 2.049

5.—Quartz sand, .. 1.965 —0.174 +0.020 1.711

6.—Grass, 2.631 —0.174 +0.310 2.767

7.—Dark grey slate, 0.904 0.904

To facilitate the conversion of the weights in vertical heights

of the stratum of water deposited in the form of dew, the boxes

containing the different substances, as well as the stones, were made

as nearly equal to a square decimeter as we could, but the moisture

allowed the boxes to extend their edges, and it was not possible to

mark the stones with sufficient accuracy without a useless waste of

time, the real surfaces had therefore to be ascertained after the

experiments. This was done by putting them on a paper covered

with square centimeters and square millimeters, tracing the upper

contour line, and counting the number of little squares thus en-

closed.
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The surface of the slate was found 100.54 square centimeters, the

boxes on an average 101.75 square centimeters, varying only be-

tween 101.70 and 101.80 square centimeters.

The temperature of the air was

Dry bulb. Wet bulb.

October 28th 6 p. m 15.6 13.6

October 28th 10 p. M 13.6 11.8

October 28th to 29th, minimum, 12.9

October 29th, 6 a. m 14.4 14.2

Therefore the gramme of dew (distilled) water may be considered

equal to one cubic centimeter without any correction for the change

in the volume of water by temperature. The weight of the dew

deposited is, after the reduction to 100 square centimeters ;

—

grammes.

For No. 2.—Black wool, „ 3.78

3.—White wool, 3.63

4.—Black vegetable earth, , 2.01

5.—Quartz sand, 1.68

6.—Grass, 2.72

7.—Dark grey slate, 0.90

Which gives the following thickness of the deposited stratum of

water in millimeters and decimals of millimeters and in decimals of

the English line (.1 inch) ;

—

M. M. Lines.

For No. 2.—Black wool, 0.38 0.150

3.—White wool,
, 0.36 0.142

4.—Black vegetable earth, 0.20 0.079

5.—Quartz sand, 0.17 0.067

6.— Grass, 0.27 0.107

7.—Dark grey slate, 0.09 0.035

The radiating power may be considered as proportional to the

quantity of water deposited. Making the quantity deposited on the

black wool 1000, we get the following numbers corresponding to the

different radiating powers.

Black wool, . . . c 1000
White wool, ggO

d 2
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Black vegetable earth, 527

Quartz sand, . . . . i 447

Grass, 71B

Dark grey slate, 233

Winds.

As an observation of a more general nature, I may mention that

in Sikkim North winds are scarcely ever observed at heights below

10,000 feet, the large central masses protecting at a remarkable

distance the lower ranges to the South of them.

In the valley of the Brahmaputra a regular daily variation takes

place, particularly in the cold season.

During the day East and North-East winds follow the main direc-

tion of the valley, in the night South winds descend (which are the

prevailing winds in the Naga, Khosia, and Garrow mountain ranges)

into the valley of the Brahmaputra, after the ascending current has

ceased. The Southerly wind does not follow immediately after sun-

set, but much later, from 9 to 10 p. m. This discordance in time

seems to show that this phenomenon is caused to a great extent by

the cessation of the ascending current in the lower part of the course

of the Brahmaputra, where, during the day, an ascendant current is

originated over a much larger surface. The daily variation of the

barometer is decidedly affected by these changes in the currents of

the air.

Composition of the atmosphere.

1.—Experiments have been made about the quantity of carbo-

nic acid contained in the atmosphere, which increases decidedly at

great heights and shows remarkably great variations in regions ac-

cessible to clouds rapidly ascending from the plains.

2.—Iodized papers (got directly from Prof. Schonbein) were re-

gularly used for getting the measurement of ozon. At Darjiling, Cal-

cutta, and Gowhatty continuous observations were made. In the

plains, particularly in jheels, we found the colouration of the paper

(the number increasing with the increase of ozon) to be 1 to 1.5

;

at Darjiling . June, day 4.5 night 7.1.

July „ 3.3 „ 4.8.
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At heights of from 10,000 to 12,000 feet, we got nearly always 10

(the last number of the scale) if the papers were exposed twelve

hours ; this allowed us to take a shorter time of exposition and to

shew the variation at intervals of 3 hours during the day.

Electricity.

The most violent electric discharges take place immediately

before the rains or at their first beginning.

In May I found the electricity on isolated peaks of 10,000 to

12,000 feet, in clear days, five times greater than in the plains.

Optical phenomena of the atmosphere.

The plains, as well as the mountains of Sikkim offered a great

variety of interesting optical phenomena, of which the following

may be mentioned in a few words.

The blue colour of the sky is in the plains of India much darker

than in higher (Northern or Southern) latitudes, but the darkness

of the sky does not increase with the height in the same ratio as

in Europe. At heights of 10,000 to 12,000 feet, the absolute bright-

ness of the sky is even greater than at the same height in Europe

between 45° and 47° of North latitude.

The highest temperature we observed on a black bulb thermo-

meter lying on black wool was 74° C. = 165° Eht, July, Darjiling,

7,200 ft. English.

During our stay at a greater height, we had never an entirely

clear insolation after llf a. m.

The second colouration of the snow after sunset had not been

hitherto observed in tropical climates (see Humboldt's Cosmos?

vol. IY).

We had some difficulty in observing this phenomenon, since at sun-

set it is generally very foggy in Sikkim ; but on two occasions, parti-

cularly June 2nd from Phulloot, it was as plainly visible and as well

defined as I ever saw it in the Alps. Besides this, I was told by

Dr. Campbell, that after the rainy season it is very often to be seen

extending over all the snowy peaks, and visible a considerable time

after sunset.

The chemical action of light, determined as formerly described in

our "new researches in Alps," was found in maximo to be number
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58 of a coloured scale in the plains, and number 30 on Phulloot,

decreasing consequently with elevation.

From Phulloot, a particular modification in the transparency of

the air was observed June 4th. A few minutes after sunrise the

shadow of the mountain was seen as plainly as possible, and never-

theless all the objects in the same direction were visible, only a little

less distinct, through it, the fine haze being just thick enough to

show the limits between its illuminated and shaded part, and allow-

ing objects at the same time to be seen through it, as through a

very thin curtain.

IV.— Geological Observations.

In Sikkim the rocks are all crystalline and metamorphic without

limits so well defined as to enable me to distinguish them in a geolo-

gical map ; but in these districts, the direction of joints and cleavage

showed many interesting relations with the form and direction of the

valleys and with the inclination of the surface.

The cleavage has a predominant dip to N. 45° E. and is gener-

ally very steep, which causes not unfrequently the slopes of the

mountains to be steeper, where they coincide with the direction of

the surface of the stratification, than on the opposite flanks.

In the valley of the Mahanuddy, two miles below its junction with

the Eatiang, a system of sandstone containing tertiary coal was

examined.

The coal at this place is of very good quality, but does not reach

the surface in very large masses ; more of the same coal is to be seen

on the left shore of the Mahanuddy.

The sandstones dipped to N. 6° E. inclination 30° ; they are fol-

lowed by marls, probably corresponding in age to the limestone

overlying the coal in the Khosia hills.

In the Khosia hills, the valuable geological map of Mr. Oldham

allowed of but few additions, and these particularly in reference to

cleavages. I found one direction of the cleavage in the sandstones on

the surface of the plateau of Cherra, coinciding with one system of

cleavage in the gneiss at the foot of the hills ; several other systems of

cleavage are decidedly different in the different succession of rocks.*

* The collection of stones now sent to Calcutta contains 500 to 600 specimens.
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The geological map of the Khosia hills was continued from Nunck-

low to the valley of the Brahmaputra.

V.

—

Remarks on some liydrographic observations.

The velocity of the current in different streams has been fre-

quently measured and compared with the accumulation of deposits

and size of boulders, with the depth of erosion, etc.

The quantity of the discharge has been determined in the Maha-

nuddy, the Ganges* near Rampore Bauleah, and the Brahmaputra

near Gowhatty.

The Mahanuddy immediately below its junction with the Eatiang

had a discharge of 240 cubic metres per second, and near the village

of Sirsee below Malda 4,500 cubic metres per second, breadth 1,073

metres. For the Brahmaputra, the detail of the observations and

the results obtained are given in the following pages.

Observations on the river Brahmaputra at Gowhatty,

The form of the valley of the Brahmaputra near Gowhatty is

particularly well adapted for measuriDg the quantity of its discharge,

the bed of the river being well denned, and the mass of water

occupying only one channel. Besides, the station of Gowhatty being

close to the (left) shore of the river, I had the advantage of getting

much valuable information about the changes of the river in differ-

ent seasons from the inhabitants. I mention particularly Major

Yetch and Lieut. Craster, repeating my best thanks to them.

The observations were made from November 21st to December 13th

the soundings November 28th and 30th, the determination of the

velocity November 29th to December 3rd.

No. 1.—Breadth of the river.

The breadth of the river was ascertained by measuring a base line

BE on the right shore and making a triangulation with a theodolite

reading 10'
- by the vernier.

* The observations on the Ganges have been sent to Calcutta, without the result

being copied out for the report.
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Angles

ABC = 76° 12' 4"

BEA = 95° 35' 11"

BAE = 8° 12' 45''

== BAG + CAE
BAG = 4° 9' 50"

OAE = 4° 2' 55"

_>A

Length of B C » 113 meters.

CE= 113 „

BE= 226 „

Bearing of the line AD 350° 5'

i. e. S. 29° 55' E. to N. 29° 55' W.

These triangles give the following values for the real breadth,

represented by the line AD.

Meters.

A BAE gives AD = 1531.5

A BAG
A CAE

= 1531.7

= 1526.5

Mean 1529.9

This line is to be reduced by 42.9 meters, the theodolite not

standing close to the high water mark on the left shore, and to be

augmented by 22.3 meters on account of the instrument's position

on the right shore, therefore we get as the resulting breadth from

one high water mark to another, 1509 meters, 4951 feet.
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Levellings in the bed of the Brahmaputra river at Oowhatty.

i-H 4*r

Difference of

level.

Distance—in

metres.

«M to

Eeading

o

ling

rod,

1

metres.

<D 03
> CD

BO 2

© .

• rH CD

13 S
03 4J
tD CD

£ a

49 0.14 1.402 Total height of

4.9 9.7 0.182 1.368 the left bank
9.7 16.5 1.080 0.470 from the water

16.5 22.22 0.747 0.803 mark.
22.22 29.44 0.074 1.456

29.44 34.16 0.214 1.336

34.16 41.63 0.230 1.320

First aim of water. 8m. 155
41.63 106.63

Levellings over the Karmanasah rock

106.63 108.06 2.107 0.557
108.06 110.08 2.121 . 0.571 Ascending parts.
110.08 118.23 2.113 . 0.563 6m. 376
112.23 114.16 2.155 0.605
114.16 117.88 2.137 0.587
117.88 122.60 2.156 0.606
122.60 140.97 2.126 0.576
140.97 149.89 2.076 0.526
149.89 152.11 2.160 0.610
152.11 157.14 2.115 0.565
157.14 170.22 2.160 0.610
170.22 195.12 0.860 0.790
195.12 221.82 0.331 1.219 • •
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i
m

|© OQ

Difference of—
' © level.

Distance—in

metres. O oo
© .

d ,.„ > © •H ©
.S fcJD '-* Si ~£ S-.

<-d eg -£ -i* 03 -jj

ca -3 "m ® fc>D ©
© '-'

P3
o 3

2 009 Descendingparts

221.82 241.25 0.346 1.204 7.761

241.25 274.96 0.869 0.681 The water a-

274.96 309.73 0.812 0.738 , bove forms dur-

309.73 332.47 0.255 1.295 ,

,

ing this season

332.47 361.17 0.450 1.100 a lake, the depth
361.17 380.99 0.816 0.734 . of which does

Second aiin of water. . not alter so ra-

380.99 453.27 Sand bank. pidly as the ri-

453.27 484.57 1.929 • 0.379 ver. Ascending
parts 0.474

484.57 505.62 1.645 •• 0.095 Descendg. parts

0.499.

505.62 522.07 1.051 0.499 .. .

.

Large mass of wjiter. See compass
bearings.

Eight shore from the water up to the Total of the
high wate r mark. ascending parts

0. 8.4 1.985 a. <x> o 0.435 right shore 9.540.

8.4 11.3 2.025 £ "** *h 0.475 The basis of

11.3 14.22 2.011
S © 02

0.461 the masonry on
14.22 16.82 2.152 ^2 &*"£ © 0.602 which the light

16.82 19.22 2.148 H^ « O. g 0.598 house stands is

19.22 21.52 2.130 §.2 g>? 0.580 just passed by the
21.52 22.62 2.149 £ * 1 2

0.599 highest water
;

22.62 44.99 .

,

M
i^i ^ n

ffl JS.s
5.79 ht. found above

water 9m. 41.

No. 3.—,

First some soundings were made from a small boat ; the boat not

being provided with an anchor the angular distance between two

objects on shore for ascertaining the exact place could not be taken

with sufficient accuracy.

These points correct for depth are marked with dotted lines in

the plans.
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Then another set of soundings was taken, using a larger boat

with an anchor, the position of the places was ascertained by

bearings to the light house and the chimney of Major Vetch's house.

Light house from Major Vetch :

—

Angular height of the white column, 31' 30"

metres.

Lineal height, , 5 16

Bearing magnetic, N. 22° 5 E.

Resulting distance, * 563.2 metres.

The places of the soundings and the depth found are contained

in the following table and laid down in the plan of the Section

:

Distance from the shores of the Distance from

main branch of the Brahmaputra. the line of

the section

in metres.

Depth in

metres.
O d- From left shore From right shore
k< in metres. in metres.

l 42.5 C measured
65.0 < by a rope

Below 15 4.5

2 .

.

„ 17.5 5.8

( directly.

3 90 to 110 • • „ 28. 9.3

4 420 5 .

.

Above 20.1 17.1

5 450 to 470 Below 180. 17.3

6 370 to 390 „ 230 18.0

7 . m 265 „ 102.5 17.8

8 . # 170 to 195 „ 225.0 16.5

9 .

.

52.5 „ 111.5 14.0

10 . # 15.0 „ 70. 5.0

11 .

.

8.0 „ 52.5 1.0

12 ... 2.5 „ 40.0 0.5

Note.—No. A in the plan was above the island of Oommanand

and a little to the right of it. Depth 12.5 metres.

No. 4.— Velocity of the water.

The following table contains the numbers found for the velocity

of the water at different points. The velocity was ascertained, No.

A for the surface by an empty pot (ghurrah), No. B for depths of

7.5 and 10.0 meters by bamboos loaded below with sacks containing

sand and protected against their sinking deeper than their full

length by a pot tied to the upper end, a thin and very soft rope, 100

E 2



28 Report on the Magnetic Survey. [No. 1.

meters long, was attached to the floaters so as to give as little resist-

ance as possible to their progress.

Velocity of the L*rahmaputra.

Points and total

depth.

(See plan and

Velocity,

meters in 1 second.

Sur- Depth of Depth of

section.) face. 7.5 m. 10 m.

Pt. la,

depth 12.5 m. 1.28 This water was
stopped by the

island Oomma-
nand behind
which the velo-

city was 0.

Pts. 1, 2, 3,.... Velocity 0, a little motion at

about 30 m. from the shore, at

43 m. the vel. and depth the same
as at pt. 4.

Pt. 4
depth 17.1 m. 1.30 1.20) Mean 1.10) Mean A very good

[ 1.22 [ 1.09 point, fullstream,

1.24) 1.08)
Pt. 7

depth 17.8 m. 1.42 1.30) Mean 1.20) Mean Also quite re-

1.30 [ 1.30 1.23 [ 1.21 gular full stream.
1.28) 1.21

)

Pt. 9
depth 14.0 m. 1.15 1.20) Mean 130.) Mean The lower cur-

[ 1.22 [ 1.31 rents here are
1.25) 1.32) more rapid owing

to a tendency of

the water to flow

in the deep chan-

nel indicated by
sounding, No, 8,

Pts. 10, 11,12,.. Very slow motion, protected by
a spur of the Ceela hill.

Note.—The motion becomes at about 50 meters distance from

the right shore.

No. 5.

—

Quantity of water.

In the present state of the river, approaching pretty nearly its

minimum of water, only the surface of the section of the main
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stream can be taken into consideration in estimating the discharge

of water, the Eastern part being formed by sand banks or still

water.

The area of the section between the distance of 665 meters and

1420 meters from the left shore contains, as found by projecting it

on paper where 5 square millimeters are equal to 1 meter square of

the natural size,

8044 square meters.

This must be multiplied by the mean velocity.

The mean velocity lies, as an inspection of the table of velocities

shows, between

1.0 and 1.2 meters per second

it can be determined more accurately by the formula

m = s — \/s + 0.5,*

where m is the mean velocity, s the surface velocity in English inches

per second, from which the meters are got by multiplying the result

by .0254.

The surface velocity being 1.30, 1.42, 1.15 meters or 1.29 meters

on an average, the resulting mean velocity is 1.12 meters a second.

This multiplied by 8044 the number of square meters as mention-

ed above gives as the discharge of water in 1 second of time.

9010 cubic meters= 318200 cubic English ft.

To get an approximate idea of the discharge during the greatest

height of the water the following considerations may guide us.

The velocity in the main stream of the Brahmaputra during the

height of the water after the rains, approximately ascertained from

the rate of boats at the time of low and of high water is at least f
of what it is at present, a velocity, sometimes even exceeded in times

of rapid rises of the river.

The increase of the section of the main stream between 665 and

1420 meters from the left shore is, as shown by the section 6750,

square meters.

These multiplied by 1.68 gives an increase of water

= 11340 cubic meters.

* The bottom velocity " b," expressed by the formula b =2m— s becomes

0.95 meters per second.
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From 1420 m. to the right shore the increase of the section is

248 square meters.

The depth being less, the velocity seems not much to exceed the

present velocity of the main stream, which gives an increase of

248 * 1.12.

= 277 cubic meters.

The rest of the river to the left shore increases the section by

3270 square meters leaving out some shallow places close to the

Kormonasah rock.

The velocity of this part being, particularly in the arm No. 1 of

the section, very rapid is at least 1.5 meters, corresponding to a dis-

charge per second of

4705 cubic meters.

Total increase 16320 cubic feet,

Approximate total quantity during high water,

25330 cubic meters,

or 894700 cubic ft.
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The difference of the several dialects of the hill tribes consists

not exactly in the idiom of the languages but chiefly in their pro-

nunciation. Therefore, the same or nearly the same word in the

mouth of a Toda with his pectoral pronunciation can scarcely be

recognized as the same in the mouth of the Kotas with their dental

pronunciation. The Badaga and Kurumba dialects are midway

between the former two, with regard to pronunciation; only the

Badaga is a little more guttural than the Kurumba. There is a

little difference in the dialects of the several Badaga tribes, those

who came at a later period to the hills, for instance the Kangaru

" (Lingaites)," who emigrated from Targuru, speaking a purer

Canarese than the common Badagas.

The Todas also have some slight difference in their pronunciation

according to the different districts they inhabit, for instance some

pronounce the s quite pure, others like the English th and others

like z.# The names of the Toda tribes are not quite correct in the

letter of Mr. Hodgson. Thy are the following five : Peikee, Kenna,

Pekkan, Kuttan, Tddi. The chief tribe is the Peikee, which pro-

nounces the s like th.

* The th English is more especially Burmese ; the rest is generally true of the

northern tongues, which, even when they possess an ordinary sibilant series, prefer

the use of the equivalent z series, or z, zy (Ellis' zh) and dz, whereof the first is a

simple sound ; the second a sliding sound as in azure, pleasure, English, and = the

French j in jeu; the third is the harsh modification of the sound. Several conso-

nants besides z take the sliding sound represented by the blended y. This modi-

fication of the primitive sound of the precedent consonant may be seen in respect

to the consonant p in the English pure, and puling, which I write pyur and pyuling

;

and so of all consonants followed by y. Another almost universal trait of Tartaric

phonology is the exceeding commonness of the French eu, as heard injeu aforesaid.

In the above paper, I have not thought it prudent to meddle with Mr. Metz's

orthography.
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Aborigines of the Eastern Ghats.

To the Secretary of the Bengal Asiatic Society.

Sir, —Pursuant to my purpose of submitting to the Society, upon

an uniform plan and in successive series, samples of all the lan-

guages of the non-Arian races of India and of the adjacent coun-

tries, I have now the honour to transmit six more vocabularies, for

which I am indebted to Mr. H. Newill of the Madras Civil Service,

at present employed in Vizagapatam. These six comprise the Kondh,

Savara, Gradaba, Yerukala and Ghentsu tongues. In forwarding

them to me, Mr. Newill, a very good Telugu scholar, has noted by

an annexed asterical mark such words of these tongues, and parti-

cularly of Yerukala, as coincide with Telugu. He has also remarked

that many of the Chentsu vocables resemble the Urdu.

Having, as you are aware, a purpose of submitting to the Society

an analytical dissection of the whole of the vocabularies collected

by me, I shall be sparing of remarks on the present occasion. But,

I may add to Mr. Newill' s brief notes, a few words, as follows':

The Chentsu tribe, whose language, as here exhibited, is almost

entirely corrupt Hindi and Urdu, with a few additions from Bengali,

affords one more example to the many forthcoming of an uncul-

tivated aboriginal race having abandoned their own tongue. Such

relinquishment of the mother-tongue has been so general that

throughout Hindustan Proper and the "Western Himalaya, as well

as throughout the whole of the vast Sub-Himalayan tract deno-

minated the Tarai, not excluding the contiguous valley of Assam,

there are but a few exceptions to this the general state of the case,

whilst in the Central Himalaya the aboriginal tongues are daily

giving way before the Khas language, which, though originally and

still traceably Tartaric, has been yet more altered by Arian influ-

ences than even the cultivated Dravirian tongues. The very signi-

ficant cause of this phenomenon it will be our business to explain by

and bye. In the meanwhile the fact is well deserving of this pass-

ing notice, with reference to the erroneous impression abroad as to

the relative amounts of Arian and non-Arian elements in the popu-

lation of India,—an impression deepened and propagated by the
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further fact, still demonstrable among many of these altered abori-

gines, of the abandonment of their creed and customs, as well as

tongue, for those of the Arians. We thence learn the value in all

ethnological researches, of physiological evidence, which in regard

to all these altered tribes, is sufficient to decide their non-Arian

lineage and to link them, past doubt, with the Himalayan and Indo-

Chinese conterminous tribes on the east and north. It should be

added, however, that, in a sheerly philological point of view, it

becomes much more difficult to determine who are the borrowers

and who the borrowed from, when both are non-Arians, than when

one is Arian and the other non-Arian ; aud that, for instance, and

in reference to the present vocabularies, we can decide at once that

the Kondh numerals (save the two first), are borrowed from the

Arian vernaculars, whereas it is by no means so certain that the

Gadada aud Yerukala numerals are borrowed from the Telegu and

Karnatic respectively, merely because they coincide ; and so also of

the pronouns where the same coincidence recurs. All such ques-

tions however, are subordinate and secondary ; and if we succeed

in determining with precision, by physiological, lingual, and other

helps, the entire Turanian element of our population, we shall then

be able to advance another step and show the respective special

affinities of the several cultivated and uncultivated Turanian tribes

of India to each other aud to certain of the tribes lying beyond

India towards Burmah and Tibet, with at least an approximation

to the relative antiquity of the successive immigrations into India.

A word in defence of these vocabularies of which the utility has

been impugned, and impugned by special comparison with brief

grammatical outlines.

When I commenced this series of vocabularies I expressed as

strongly as any one could do the opinion that their utility must be

circumscribed ; and that the ethnology of India would only then be

done complete justice to, when every branch of the subject should

be carefully and simultaneously studied, upon the plan exemplified

in my- work on the Kooch, Bodo and Dimal. Much and toilsome

labour has, however, since then, convinced me that enquiries confined

wholly to India and its immediate vicinity would yield results far

less satisfactory than such as should be greatly more extended even
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if they were less complete ; whilst these continued labours have

more and more satisfied me that limited grammatical comparisons

are much more apt to give rise to error, than limited glossarial ones.

Perhaps the fascination of such extended enquiry may have some-

what biassed my judgment ; but I am still decidedly of the opinion

that the true relations of the most shifting and erratic, the most

ancient and widely dispersed branch of the human family cannot

be reasonably investigated upon a contracted scale, while the subject

is so vast, that one must needs seek for some feasible means of grasp-

ing it, in sufficient amplitude to comprehend its normal character

(a thing rather of surface than of depth), at the same time that one

neglects not more complete and searching investigation of certain

actual or supposed characteristic samples. Such is the course I

have been pursuing for some time past. I have examined and am
still examining the complete grammatical structure of several of the

Himalayan tongues ; and I have at the same time submitted the

whole of my vocabularies to the alembic of comparative analysis.

I hope soon to be able to present the results to the Society. Those

of the analysis have been fruitful beyond my hopes, owing to the

extraordinary analogy pervading the Tartaric tongues in regard to

the laws which govern the construction of all their vocables save

the monosyllabic ones, which are very rare. Even a superficial

examination of the vocabularies suffices to indicate this prevalence

of common constructive principles, and to such persons as have

neither time nor skill to trace and demonstrate those principles, the

mere collocation of the terms as they stand, if done on a sufficiently

ample scale, will afford such evidence of general relationship and

family union between the whole of the Indian aborigines and the

populations of Indo-China, Sifan, Tibet, and Himalaya, aye and of

China also, as philological superciliousness will seek in vain to

ignore ; and still more so, will the results of the analysis, empirical

though that analysis must to some extent be admitted to be. It

may be conceded at once, that these vocabularies must necessarily

contain a good deal of error which could only be completely avoided

by a perfect knowledge of each recorded tongue on the part of its

recorder. But, as the languages are counted by hundreds, and as

very few of them ever were or ever will be cultivated either by those

o



42 Aborigines of the Eastern Ghats. [No. 1.

who speak them or by others, it is obvious that such precision can

never be reached. On the other hand, it is certain that practical

results of great value have been reached by a much less superfine

process than that insisted on, and that, if we suppose some thousands

of facts, so simple in their nature as the mere vocables of a language

are, collected with ordinary care, their failing to subserve effectually

some of the highest ends of ethnological science, more particularly

if taken in connexion with other available evidence, must result

rather from the incompetency of him to whom they are submitted,

than from their own intrinsic deficiency. Vocabularies illustrate

one another and furnish to the skilful no small means of correction

of palpable errors, if sufficiently numerous. They also furnish

means of sound induction from analogy, as I hope to prove by and

bye beyond the possibility of cavil.

In a word, vocabularies seem to me very much like the little

instrument which Hamlet puts into the hands of Polonius ; a mere

bit of perforated wood, which yet in competent hands can be made

to discourse sweet music. Nor can I avoid some emotions of surprise

and pain (for to disparage vocabularies is to discourage their collec-

tion) when I see learned men citing with applause the inferences

built upon a few doubtful words picked out of a classic writer, or

perchance out of some old map, and which yet are supposed to

furnish sufficient evidence of the affinity of a lost tribe, renowned in

the history of past times, whilst these
#
same learned and eminent

men allow themselves to speak of vocabularies containing some

hundred of words, carefully selected and deliberately set down from

the mouths of those to whom they are mother-tongues, as if these

vocabularies could not furnish any legitimate basis for inference

respecting ethnological affinities. But the objection adverted to is

sufficiently answered by the valuable purposes which my series of

vocabularies, long before completion, and with little or no resort to

analysis, has been made actually to subserve ; and therefore, I trust

it is no presumption in me to expect to be able to educe yet more

ample and important results from their careful analysis* after com-

* I subjoin a sample or two of my method of dealing with the vocables, to

demonstrate, 1st, identity of roots, 2nd, identity of adjuncts, 3rd, identity of con-

structive principles.
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pletion. Fresh ones continue to flow in upon me still, and I have

obtained not less than thirty, almost all new, since my analysis was

nearly completed. This is the reason why it has been withheld

—

Sa, Burmese, a son.

£"sd ' Uimbu( achild -

Ku-sa J ( a son.

Ku-su, Karnatak, a child.

Ku-se, Mikir, ditto.

Ku-ko-s', Oraon, ditto.

Ta-ng-ko-s', ditto, ditto.

Pa, passim, father.

Ta-pe, Gyarung, ditto.

Ka-pa, Kassia, ditto.

Ta-ga-pa-n, Tamil, ditto.

Wa-pe, Gyarung, ditto.

U-pa, Hayu, ditto.

W-ab, Circassian, ditto.

U-pa, Cbintang, ditto.

O-pa, Rangchhen, ditto.

U-pa-p, Thulung, ditto.

U-ka.pa, Kassia, ditto.

Ap-d, Chowrasi, ditto.

A-pa, Waling, my father.

Chinese i
MaDkind

»
the sPe '

u-nj ( cies.

E-ya-n, Toder, father.

You-k, Burmese, man, the male.

Y6, Savara, woman, mother.

Yu-m, Tibetan, ditto.

A-yu 1 Lepcha and ( a wife.

Ta-yu J Tamil ( a woman.
Ta-yi, Karnatak and Yerukala, a mother.
Ta-ng-y6, Oraon, a mother.

Ta-i \ Khyi or Kassia! a mother: i=
Tha-i J Malabar J yi,

Er = Re, Onigur, man.
Ar= Ra, Mikir, ditto.

Ir= Ri, Bhaskir and Nogay, ditto.

A-ir= a-rij, Armenian, ditto.

E-ri-1, Ho, ditto.

E-re-1, Sontal, ditto.

E-ro-s, Hungarian, virilis.

Wi-ro, Scythic, man.
U-ri, Kasikumak, man.
G-ri, Kocch and Dimai, Pater familias.

G-ra, Bodo, head of pagus.

E-ri-n, Kasikumak, man.
T-ri-n, Shan, ditto.

Ta-n-d-ri, Telugu, father.

Ta-g-ri, Lepcha, man, father.

Sa (vel chd) is the root. It means a

non-adult. Ka vel ga is the indefinite

article ; and a, the definite, or its equi-

valent = my, so that ku-sa is any child,

•{ and a-sa my child. Ta is = ka and both

take the nasal appendage, n, ng, or m.
Oraon iterates the prefix and elides the

vowel of its root : ta-ka-sa = ta-ga-pa

I
below.

f The root speaks for itself, Gyarung
has the ta and Kassia the ka prefix.

They are commutable ta vel da and ka
vel ga, and the use of both is normal.

Tamil exhibits both and also the nasal

suffix. The ta vel ka, used as an inde-

finite article is a contraction of the 3rd
pronoun, another form of which is u
vel 6 vel w. Hence u-pa, o-pa, wa-b
vel wa-p, ta-pa and ka-pa = pater illius

vel istius, pater cujusvis, a father whilst

d-pa = my father as above. Thulung
iterates the root, and Kassia the arti-

cular prefix, like Tamil u-ka-pa = ta-

\_ga-pa.

f Ya, yu, yi the root = man the species,

or the male or female, or the emphatic
female, viz. mother. Chinese, Burmese
and Tibetan have the suffixual definitive ;

m =; n, as in Chinese and Tamil supra :

k suffix, the same as k vel g prefix supra,

«{ such transposition being normal and ex-

emplified in ap-o = u-pa = wab, supra.

Observe that the use of the prefixual a
and ta, as respectively definite and inde-

finite articles, is common to Tamil, Lep-
cha and Limbu. I might add Burmese,

^_&c. &c. Malabar has ta prefix aspirated.

The ra, re, ri root for mankind is pal-

pable throughout and the prefixes and
suffixes, as well as the cumulation of the

former, are normal and therefore har-

monize with the preceding samples

;

thus t-ri, g-ri, ta-g-ri respond precisely

to td-pa, ka-pa, td-gd-pd aforegone, while

the n suffix of Shan tri-n = the Tamil
n in tagapa-n not less than the Telugu.

n in tan-dri, A vel e and u vel w pre-

fixes recur just as in a-sa, a-pa, a-yu, e-ya-

n,u-pa and o-pa. So also the nasal iutix,

whilst the suffixed labial and sibilant are

as normal as the other adjuncts.

e 2
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this, and the daily increasing skill in the use of that most potent

of instruments, extended comparative analysis. But I cannot now

The above samples are selected out of thousands whereby collectively perfect

proof is afforded that Tartaric vocables are every where subject to identical laws of

construction and built out of identical materials. In the absence of books of

authority to cite, the demonstration must of necessity be par la voie du fait, and

depend on the fitness and number of instances. I am prepared with thousands

of instances whose applicability or fitness will, I think, be allowed to be irresistibly

convincing. Though we have good grammars, dictionaries and books on some few

of the many tongues I cite, I am not aware that the composition of vocables has

at all engaged the attention of their authors. It is the rock I build on.

Addenda—Under the head Sd, Burmese, a son, add

f The prefix da vel ta, by elision d', V

,

is as common a definitive, as Tea vel ga
with which it is constantly interchange-

able, or both are given, as in ta-pa, ka-

pa, ta-ga-pa ; and a vel eprefix has often

the indefinite article sense, and thus also

is used indifferently with ta and ka, thus

Burmese a-yen vel ka-yen, an abori-

gines ; and thus ta-vo vel ka-vo, a bird

in Bugis. The most common of defi-

nitives which are tantamount to articles

usually indefinite, are, t vel d ; k vel g

;

n, ng, vel m; p, b. v. vel w ; r, vel I

;

and the vowels i, e, a, u, o which
{ are all nearly commutable as being

in origin = ille, iste. And all are liable

to transposition and thus to become suf-

fixes, as well as to be repeated both pre-

fixually and suffixually as in Chinese

t-se-i and Mantchu d-chu-i where sa

vel cha = little, is the crude, and t-se-i,

vel d-chu-i, precisely our English "a
little one." That this is so, compare
Chinese td = great and se= small with

Newari td and chi having the same sense.

Newari takes the ka, ga suffix, like

Mantchu, thus chi-ki small, and d-cha-

\ka a thing, in those tongues respectively.

Under the head Yu-n, mankind, after the word You-k, Burmese, add the word

—

K-yd-ga, Tibetan, a man, the male. f Tibetan k-yo-ga from the yd, yu, yd
crude, shows the ka vel ga definitive in

both forms (soft and hard) and in both
positions (prefix and suffix). The cor-

respondent word for the female is ki-mi
= ka-mi in Kassia and not less = ka-mi
and ku-mi in the tongues so named after

the name for our species in them. The
sexual distributive use of ka and u pre-

fixes in Kassia is only of secondary

Sa-u, Thai, a son.

O-su, U-sa, Lazic, a child.

D-si, vel D-zi. Kuanchua, a son.

T-se, T-s^-i, Kong, a child.

D-chu-i, Mantchu, ditto.

Cho-a, Kocch, ditto.

K6-a,* Ho, a child.

* Sd= cha on one hand and kd on
the other. The soft sa passes into za or

zya (French j); and the hard cha into

ka, as in church = kirk. Thus Ho Kd
= Kocch Cho, as surely as the suffix d
= the prefix a, whether used as a defi-

nitely or indefinitely definitive article :

d-yu Lepcha, a wife, shows it as quasi

definite whilst d-kap, a child, gives the

a an indefinite sense rather ; and a-nak

in Lepcha and Burmese = the black, or

a black one, is used either way.
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expect and hardly desire any more new materials, and I hope there-

fore, soon to be able to submit my examination of the whole.

«{ value, like the prefixual or postfixual

position of the definitives, thus ap-o in

Chourasi and o-pa in Rungchhen, =
pater istius or ejus pater, viz. a father,

any one's father, are from mere dialects

of the same tongue or Kirunti. Thus
also Sa-u, Thai, Alius ejus = U-sa, 0-
su, Lazic. Compare Yo and K-yo with

Mart and K-mari, Lu-n and K-lu-n,

&c. apud Mongol Affin. of Caucasians,

^Journal for January, 1853.
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Notes on Alfred von Kremer's edition of Wahidfs Campaigns.—
By A. Sprenger, M. D.

(First Notice).

In June, 1854, when at Alexandria, I had the pleasure of making

the acquaintance of the distinguished orientalist, Alfred von Kremer.

He showed me a very valuable copy of the campaigns of Wa/cidj.

I induced him to edit it in the Bibliotheca Indica and recommended

it to the Asiatic Society of Bengal. On my return to India in

February, 1856, I had the pleasure of seeing it printed. Being

probably better acquainted with the subject than any one else, and

having several books which were not at the disposal of the learned

editor, I undertake to write some remarks on.!the work. I beg, how-

ever, in the commencement to express the high sense which I en-

tertain of Mr. Yon Kremer' s erudition and industry evinced in this,

as well as, in his previous labours.

The Musalmans applied in early times the principles of judicial

evidence to the historical criticism of traditions and showed an aver-

sion against admitting written testimony alone,though sometimes they

were obliged to acknowledge it, as we shall see lower down. In their

opinion an account found in a book has no historical value, unless

you have a witness who has been assured by the author himself that

every part of the book is genuine or who has received this assurance

from another witness who again may have received it from another

up to the author. In olden times, it was usual to write the string of

witnesses up to the author into every fasiculus of the book in three

places : first on the title page, then in the commencement of the

text and then again at the end. The form in which it is written is

different in each of these three places. In writing the Arabic title

page to Von Kremer's book, I restored and completed the original

form from the editor's preface. In the last riwayat I used the word

" wijadatan." This is a technical term which is explained by Tyby

as follows : £*£» ia^ ^U^
î

»-£& iy| _y& j CyJj* &si ^j <j/o ^U^J|

a]xs^ c>^ ^\SS ^ ji "Wijadah is a newly coined word and derived
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from the verb wajad " to find." It means that A. B. has got

hold of a book containing hadythes in the handwriting of a Shaykh
7

but the contents of the book have not been verbally or by ijazah

communicated to him. In this case A. B. must not say akhba-

rand "I have been informed," but he must say "I have found," or

"I have read in the hand-writing of C. D." or "in a book written

in the hand writing of 0. D."

In Iraoj's Alfyah, it is explained nearly in the same terms

:

jd&J \dyo &j&^ # jt>*ax> ijJi j B^La^jJf J>

" The last [and least satisfactory mode of propagating Aadythes]

is the wijadah. This is a verbal noun from wajad "to find," it has

been newly coined with a view of distinguishing this meaning from

other meanings of this root [as wijdan which is used if it means

" to feel" or wojud " existence."] The term wijadah is used if you

find Aadythes in the handwriting of one of your contemporaries or

a man of bye-gone days, whose lectures you have not heard and from

whom you do not hold an ijazah. In this case you say " I have

found in his hand-writing." But if you are not quite sure whether it

is his hand-writing you must be on your guard, and you merely say

" I found this 7*adyth from A. B." or you use the expressions " It is

said" or "I believe."

Pages 1, 17, 43, 69, 95, 121, 149, 178, 206, 229, 255, 281, 306

and 357 of Kremer's text and p. 35 of Lees's Fotu^ al-Sham contain

specimens of the manner in which the string of authorities is stated

in the commencement of every fasciculus. It is distinctly mentioned

in the MS. of EotuA that where the isnad stands commenced in the

original, the second fasciculus.

A specimen of a Sama or the form in which it is written at the

end of each fasciculus will be found lower down. As I have pre-

pared for the press a work* on " the Canons of Historical criticism

* This work is a translation of the Tyqryb wa Taysyr of Nawawy illustrated

with notes from Soyuty's commentary on it, from Nawawy's Irshdd, Ibn Calais

'olum alhadyth, 'Iraqy's Afyyah and its two commentaries, from the dictionary of-

the technical terms used in traditions, from the I'ldm of Qadbiy 'Iyadh (a very
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of the Musalmans" which will contain a very full account of all

these matters, I deem it loss of time to dwell here any further on

this subject than to the extent it was necessary to make intelligible

what follows.

Mr. Von Kremer's copy is what I call an authenticated one. It was

written by Mas'iid b. 'Alyy for Abii-1-iZasan 'Alyy Ibn al-^arra^.

In order to comply with the above condition—to have a witness

that every part of the work is genuine, and to correct his copy, Ibn

al-Tarra& read it in A. H. 532 before his Shaykh Ibn 'Abd al-Baqiy

who compared what he read with his own copy. Subsequently, in

549, Mas'iid b. 'Alyy copied from the MS. of the Shaykh the Sama'

into it. It was usual, for the Shaykh, if pupils read, to say in the

commencement of each lecture, Akhbarana fulan, i. e. " What thou

art going to read, has been communicated to me and my fellow-

students by A. B." Or the Shaykh remained silent and the pupil

read Akhbarakum, i. e. " 0. D. has communicated to thee and thy

school-fellows what follows." This form is used here. Ibn 'Abd

al-Baqiy had been instructed in the book by Jawhary. In this

instance the book was read by a fellow-student of Ibn 'Abd al-Baqiy

and he as well as the Shaykh (Jawhary) were listening.

The instructor of Jawhary, and his witness for the authenticity

of the book was Ibn iZayyiiyah a pupil of Ibn Aby iZayyah before

whom his own copy was read by a student and he (Abu JTayyah)

as well as Ibn Hayyuyah listened and he (Abu iZayyah) stated that

it was really what he had heard from his teacher al-IZarith Thaljy

(died at the age of 76 in 206 ?) who had attended Wakidy's own

lectures. Mr. Kremer gives us learned notices of some of these

persons. It so happens that some of them are links in the chain

of witnesses through which the Cawnpore copy, of Ibn Sa'd was

propagated to the celebrated biographer of Mohammad, iZafitz

Dimyaiy, the teacher of Hakkary, by whom that copy was copied

from Ibn .Hayyuyah' s text in 718. The isnad in the coni-

rare work) from the /**-'l &^£^ of the Khatyb Baghdady which treats on the

introduction and progress of writing among the Moslims for the sake of preserving

traditions, and throws a flood of light on the literary history of the first two cen-

turies—and from a number of other works. My labour is nearly finished, but I left

it among my books at Damascus, which have not yet reached me.



56 Alfred von Kremer's edition of Wakidy. [No. 1.

mencement of Ibn Sa'd runs : <Xa}3UJ| Jailx-'i Jlx)\ *L>^| >x£J| Li^l

^JdIa/ojJi 1^*3^1 ^1 ^ wiLL ^j
l:
yo^J| jap ^sr*^! <^jjJ| o^ <XjI~aJ|

3jiwoj j*UJ| &&s*> mIo^\ £A*U| U| JLj £t*»| G| j AjJU jjfyl &1J| &+^

lj| Jlflj ^sLS^cjJt &JJ| <>ap ^j JJLL jjj uw^j ^-F ' -^' ^»^' lT*-*

^| ^la)| ti| g,^ ^j^ ^j JUa^ ^j &U| jap j+s*>^i ( read
f^**' )

±+s*> y\ U| ^Loi^l &U| Jap ^J li*^ ^J ^iJf Jap &> J+s* ^J ^XJ

<^! e^ Liyb-^l *^l «H* ^ er-^l iitf
*****

cj-? tP^ ii^ er^l

# J*** ^J J+s' &JU| Jap ^Jl ^P t^-Jj^l **M ^1 ^ ^^° tH «%^l

At the end of Ibn Sa'd we find several Samas which have been

copied by Hakkary from more ancient MSS. A Saina is like a col-

lege certificate : its object is to record the names of those persons

who were authorized to propagate the work or part into which it is

written, and the names of the witnesses upon whose testimony their

authority rests. I insert here the first of these Samas because I

have never yet found either a Moslim or Christian who could make

head or tail of this description of documents. Yet they are not

without interest, and if we understand one, we can make them out

all.

A+^j ^ibuo^Jt u^jJ\ Jap J+x/° ^1 &slsJ\ aLq$\ Us-h^ kst oJAl&

[ Lr* JiLJ^I *!>**> ertt !>H cv° L?^l J-F^i ^ by* <Mi J^ *^l

^J ^i'UJl JAP U J J+s^^aj^jI ^lyUl U^.*A~» ^J &JJ| JAP Sj^flJ <X*a*J j

i^**^ L^' J er-^l J-frs^jJl j v-i^J j^j j^lSJf jap ^j j^.s' ^Jj^IaJ) jap

J^^l (^ ^^^1 JAPykLt^j|^ ei^J
[ (^-? ] J^s^5 ^J lXUJ| jap Uj| ^Ip

J^a.| j 4_5>jijJ^| ^'IaJi Jap ^j J^ar^j »-ft^»^J ^J J^.sr' ^-j&lsJ] JAP ^J

^j &U| AaA uj ^IjLaaj ^UJ| ^J| jjfyb c5jA^| ^A3 ApU^JjU^I Jap uj

U-? (^ e;J JjjA^ [ ^j &\J\ jap
] ^^sr^l y\ kl\»J\ ^ (

^iw
) ^{^0

JAP ^J Alii &X& ^J ] CjUy| JAP [ ^J ]^.*ob j.J( J &JJt JAP XJ-^J J »J^
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^j^ ] ^^i^ji j (e^-s^j ) ^^i &U| ^xp [^j| ] a^j^c^r^!
jj| ) &Lff «^^j| gjjjj ^(Wf liua*; ^ [ ( ^Wl ) er-^l ^J ^L*

&c|tjjl ^j <^a>| ^ «XJJ| <*xc ^J d+zz* Xjg f^i\ ^yo 4x*«j 6V) &-L* Jj^J|

To understand the above, it is necessary that the reader should

know that the standard copy of Ibn Sa'd—that written by Ibn

ifayyuyah,* was divided into eight parts, and that at the end of every

part, the teachers and pupils who read it, wrote their sama.' Hakkary

transcribed the more important Sama's into his copy and attached to

every one his signature. This is the technical meaning of &**£ if

it stands at the end of a document. We also find at the end of

some documents &**J\ before the name of a witness, and this word

is therefore also used for " witness" or " signature."

The sama' quoted above was written in the hand of the celebrated

iZafitz Dimyaty, and it referred to the second part of the original.

It appears from it that that part was read alternately by al-IZasan al-

Jawhary, mentioned above, and his brother al-iZbsayn (and as we

learn from other sama's also all other parts of the book were read by

them) before Ibn iZayyiiyah. Subsequently in 447 the book was read

before iZasan Jawhary by the Khatfyb Abu Bakr in the presence of

six pupils, none of whom is of any interest, and in 448 it was read

under his (Jawhary's) superintendence partly by the same Kha^yb

Abu Bakr and partly by 'Abd Allah Qarawany, and it was on this

occasion that Ibn 'Abd al-Baqiy Bazzaz who has been mentioned

above was present. Under the superintendence of Ibn'Abd al-

Baqiy [Bazzaz] who taught the book in the version of Jawhary, it

l$Jf f &A.y.Sbo c^ Nur alnibras, p. 1988.
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was also twice read, once in 529 by Ibn Hibat Allah and among the

auditory were Dahyal and the celebrated 'Abd al-Rafanan Ibn Jawzy

and it was again read before the old man in 535 by Sam'any. I must

here observe that reading a book before a Shaykh for the sake of the

isnad was a mere boast and ceremony, and therefore, students

flocked to a man who had heard it a long while ago, however infirm

he might be, from all parts of the Mohammadan world, in order that

there might be few links between themselves and the author. This

explains how it came that the old man lectured on a work which he

had studied 87 years previously.

The rest of the above document offers neither any difficulty nor

much interest and I therefore, confine my explanations to these

few remarks.

From another Sanaa' we learn that Ibn IZayyiiyah lectured on

the book in 318 and again in 320 in his own house. It farther ap-

pears from one of the Sama's and from the isnad of Ibn Sayyid alnas

that the Qadhiy Abu. Bakr [Ibn 'Abd al-Baqiy] had tworiwayats of

the text of Ibn iZayyuyah, that of Jawhary—and this riwayat he

transmitted to Abu 'Abd Allah b. Dahyal and others—and the riwayat

of Abu. IsMq Ibrahym b. 'Omar Barmaky, equally a pupil of Ibn iZay-

yuyah, which he had received by ijazah only. This explains why it is

distinctly added above k£j&y$r\ u* ^U-*> i. e. " Ibn 'Abd al-Baqiy

taught the book as he had heard it from Jawhary." It is also stated

that Ibn IZayyiiyah mentioned before every Aadyth his isnad up to

the author. In referring to Kremer's text of Wakidy, we find that

he did the same in teaching that book and that this objectionable

practice was also adopted by his pupil Jawhary. Every isnad there-

fore, begins with " I heard from MoAammad [Ibn JSayyiiyah] who

had it from 'Abd al-Wahhab, from Mohammad [Thaljy]. This may

perhaps justify the supposition that the standard copy upon which

Kremer's text is founded, was that of Jawhary. Perhaps we may go

farther and suppose that the omissions, and additions to be noticed

lower down have been made by him. His giving the full isnad for

every single Aadyth seems to me to indicate that he did not yet con-

sider the work as a whole but as an aggregate of documents of

which he considered himself at liberty to take as many as he pleased

or suited his purpose.
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It is curious that Ibu Sayyid alnas, the author of the 'Oyun

alathar has used a copy of Ibu Sa'd aud quotes a riwayat for it

nearly identical with the Cawnpore codex. He says :

of/ ±sj ^j^\ ola*kJ| US? e^li oju» ^ <x*s/° ^ <Xji u(^ U j

^xZsJ\ XA\J** ^JJ ^| Aii| <UA ^j <i^^| ^ ±+s?° ^jJf ^s^ ^u^LaJ

JULk ^ vJ^J ^Is^l ^1 Jailsr^l (^ 3U(£ Ax«-m» (J«j Aj^j Lo £J^ jU>f

^LJi 6j^ <^j ±+=*j&yJ j^olaJl B| Jtf ii^iu <uls UU £>(< ^j ^(^1
Jlif c^^l t5^ urf lt^I ^^ 1^' ^ LSJ [^ *^i •*** er? **+^° erf

8jil.c (jUi AJua <jU*^ ^ £*»*>l ^1 J fcjt&sr'l ^f**yo &+J** erf ^Jj*** erf

«iJU» erf'
tJ| t^H^^I **>M ^1 Lrf ^=/0

eH £^l ^=^^1 ^1 Jtf AjUjJjj
AjIc aJJj JLc LS

yiJ\^ ^x> <ui U jL] ^\ VUX/| J>| <^ $&«:#! ja

* fk-Jlj

I may here add that it appears that Ibn Sayyid alnas had no copy

of Wakidy, he had only Ibn Sa'd.

Having done with the isnad of Mr. Kremer's copy, let us proceed

to the authorities whom Wakidy quotes, but in order more fully to

illustrate the subject, I may be allowed to say a few words on Ibu

Sa'd's authorities.

It is the praiseworthy habit of Ibn Sa'd to trace the testimony

for every fact he states up to an eye-witness, but he deviates from

this rule in his chapter on " the campaigns." Here he quotes at

the head (folio 98) the four leading works on the subject. The

statements contained in these four books, he works up according to

the best of his own judgment,* without referring to them in the

details. But where he supplies statements from other authorities,

as he does sometimes, he gives the Isnad. These four works are

1. The campaigns of Waqidy which he received immediately from

the author. 2. The work of Ibn IsMq which he took on the testi-

mony of Eowaym b. Yazyd Moqriy who had it on the testimony of

Hariin b. Aby 'Ysa and Ibn Aby 'Ysa was a pupil of Ibn IsMq

himself. 3. The work of Abu Ma'shar [Nojay& b. Abd al-Ra&man

d. 175] which he took on the testimony of ai-ZZosayn b. Mohammad

* The technical term for such a process is U^i^^^ f%**i^^ cfco

i 2



60 Alfred von Kremer's edition of Walddy. [No. 1.

a pupil of the author. 4. The work of Mrisa b. 'Oqbah [a client

of the Zobayr family, d. 141]* which he took on the testimony of

Isma'yl b. 'Abd Allah b. Oways Madany who had it from a nephew

of the author, Isma'yl b. Ibrahym b. 'Oqbah and he had it from the

author himself. I insert here Ibn S'ad's own words :

K:y^J\ ^ ^j <^Ui* &*j+* ^jM «,$*Mll **\) vJ.j+* w? ^^ tir^ 1

*f & v.^ vJ
. ls^J lsj*j*\ cr^' tri' f^ ^-' *^ *** ^ **** j

^U^l M&'<^l ^j &li| ^ uj t^Hj (4>*yi &o^° ^JJr^l

U***-*>( L>* <^^l cT^jt j^l iyJ *^l ^ O"? cU*-*-"»l l^^l JTJf*' ^i] &R

In reading over this passage of Ibn Sa'd, we should hardly suspect

that he refers to books, and if we did not know from other sources

that these four men to whom he refers had written down their state-

ments, we might suppose that he received from them merely oral

traditions..

"Wakidy like Ibn Sa'd does not give the isuad for every fact,

but he mentions in the first page twenty-six Shaykhs on whose

testimony he had received the statements which he worked into

one continuous narrative. Among them occur Abu Ma'shar and

Isma'yl b. Ibrahym Ibn 'Oqbah, of these two we know distinctly

that they taught complete, original works on the campaigns of the

prophet, and it may be asserted with certainty of the remaining

twenty-four Shaykhs that they were teaching books or collectanea,

because the method in which in those days traditions were taught

was, that one of the pupils read and the Shaykh listened to his

reading and made the necessary corrections. The remaining pupils

in some instances wrote down what he read, and hence the term

* See my remarks on these two works in an article in the Journal of the Asiatic

Society of Bengal, Vol. 20. " On the earliest biographies of Mohammad."
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e;2ta ^yo c^J^I o^ which means generally, " I have taken tradi-

tions on his authority." Or they were also provided with copies and

compared them with what he read. It is, however, impossible to

say how many of these twenty-four Shaykhs lectured on systematic

works on the biography of the prophet, and how many taught

Masnads and Mocannafs, i. e. miscellaneous collections of traditions.

I hope in a future article to be able to give a somewhat fuller

account on the authorities regarding the biography of Mohammad

which were extant at the time of Wakidy and of some of the Shaykhs

of this writer, than at present, and I therefore refrain from entering

here on this subject.

Now I come at length to the text of Wakidy. He begins with a

list of all the campaigns and assassinations in which Mohammad

was the leader, or which were undertaken by his orders. This list

is followed by detailed accounts of each, but in the detailed accounts

very little notice is taken of the expedition of JZamzah, which took

place in March 623, that of 'Obaydah which took place in April of

the game year, that of Sa'd b. Aby Waqqac, May, 623, that of

Mohammad to Abwa, in August, that to Bowa£ in September and

the pursuit of Kurz. This omission is not due to Wakidy but

to one of the rawies—probably Jawhary. At the time of

Tabary, other more complete texts were extant, but he does un-

fortunately not say by whom. Every Aadyth was originally con-

sidered as a whole in itself. Consequently early rawies (persons

who transmitted a book or Aadyth) did not think it admissible

to alter a ^adyth or to omit part of it. But from a collection of

jffadythes, they considered it allowable to omit as many as they

pleased without incurring any censure, and they might insert new

ones, faithfully quoting their authorities. Again, where the author

of the collection states his view on the subject, the Eawiy might

suppress it and give his own. This liberty has not only been taken

with Wakidy but to a very great extent with the Muaztfa, and to

some extent even with Bokhary, where the fullest and the most

defective riwayat (editions) vary in the number of ^adythes by more

than two hundred. Fortunately this habit came early out of fashion,

but not sufficiently early to preserve for us the text of Wakidy in its

integrity.
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I insert here a passage from Tabary from which it appears that

the Rawiys did make slight omissions

:

ty^J . <xJuJ| 3«*fc ^ jib &JJ| J^j #| c5^»Vl f*j j&*> >?l dtt

AjjUj ^j^ &U\ &±& ^ U*j| aap <xJJ| J^«j i^i ^ . • u^jJt iy

C^J ^J| «5LxJO ^bi filSj ^ Ja—c go u% ]j\J\ &\j £ffj eA? ^1^-^

" Tabary observes : Wakidy fancies that the Messenger of God

appointed in this year, .ffamzah, leader of an expedition and tied a

white flag to his spear, and that the Messenger of God tied also,

in Shawwal, in the eighth month after the flight, a white flag to a

spear for 'Obaydah and sent him to Ba£n Rabigh. This standard

was borne by Mista£. The expedition consisted of sixty refugees

and no Ancary, and it proceeded as far as al-Morrah in the neigh-

bourhood of al-JoAfah. They met the enemy at A^ya and there

were some arrows exchanged, but it did not come to close combat

with the sword. The accounts do not agree as to the leader of the

caravan. Some say, it was Abu Sofyan and some say, Mikraz.

^Tabary says : the words of Wakidy are " I consider it as settled

that Abu Sofyan was the leader and that the caravan was defended

by two hundred men." It is true, ^Pabary gives at first merely an

abstract of Wakidy' s statements, but Arabic authors always preserve

the words of the original and at the end ^abary quotes Wakidy's

own words. In referring to Kremer's text, we find that neither

these words are in it, nor is the rest of the story so full. There

are other quotations in 3Pabary, which are not found complete in

Kremer's original. In another place we find Ibn 'Oqbah quoted,

and the manner in which it is done, leads us to suspect that this

quotation is one of the many additions of a rawiy to Wakidy's text.

The first affair regarding which Wakidy enters into very valuable

details is the expedition of Ibn JaAsh. This infamous exploit throws

much light on the character of Mohammad and I therefore, give

here an account of it. If the reader pays attention to the authorities
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which I quote, he will observe how useful Wakidy is for tracing the

history of that period.

Most of the refugees had neither friends at Madynah nor any

means of subsistance. The number of men—exclusive of women

and children—who were destitute is calculated at four hundred.*

However great the charity of those of their brethren might be who

were in easier circumstances, it must have been altogether insuffi-

cient to relieve their sufferings. The mosque which the prophet

had built was filled with men who were houseless. Here they slept

at night and sought shelter during the day against the scorching

rays of the sun. This mosque, it appears, consisted of a low terrace,

walled in on three sides, open on the fourth towards the court-yard

and provided with a roof. Such a building is called #offahf and

* " The persons alluded to are the poor people among the refugees who

amounted to about four hundred men. They had neither dwellings nor friends in

Madynah. They employed themselves in studying the Koran in the mosque and

in picking date-stones. They were ready to proceed on any expedition the prophet

might send them on. These are the men of the Soffah." (Baghawy Commr. Kor.

2, 274.)

The mosque would not have afforded shelter to four hundred men and during

the first and second year after the flight, the total number of refugees did not much

exceed that number, and subsequently when they were successful in war the number

of destitute Moslims was much diminished by death in battle and by the acquisition

of booty. Ibn Sa'd folio 49 has two traditions, one of Abu Horayrah who was

himself one of the men of the Soffah and one ofMoAammad b. Ka'b, according to both

the number of men who lived in the mosque amounted only to thirty. According

to a tradition of Abu Horayrah in Bokhary, they amounted to seventy. But these

traditions refer to a very late period, for Abu Horayrah states what he saw and

experienced himself, and he embraced the Islam very late. I therefore suppose

that four hundred or less was the number of all the destitute Moslims, and that

about one-fourth of them say seventy, who were more miserable than the rest

lived in the mosque. The latter alone can properly be called the men of the

Soffah, but at a later period it was apparently applied to all destitute refugees. Daily

changes must have taken place, some leaving the Soffah and others taking their place,

and therefore an attempt at too great precision would be a sure road to error.

t This is the meaning which the word has in Ibn al-Banna and which it retains

up to this day in Masqat. Such a place is now called Lywan, at Damascus whilst the

word coffah has quite a different meaning in Syria and Egypt, on which see Kremer's

Mittelsyrien and Lane's Modern Egyptians. Yet I have been assured at Damas-

cus that a Lywan with a flat roof may be called a Soffah.
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hence these men who were apparently more wretched than the rest,

are known as the men of /Sbffah. They offered a miserable spectacle,

many of them had no other clothing at day nor any other coveriag

for the night, than a rag tied round the waist.* On one occasion

'Aly got a curtain as his share of the booty and he made a present

of it to these men. The prophet took it and cut out aprons for

as many as it yielded. Some had rags tied round their neck which

came down to their thighs and they were so transparent that

they were obliged in walking to hold them together in front with

their hands to cover their nakedness.f They were also very unclean :

Their rags swarmed with vermin and they exhaled a most offensive

smell.J At supper time the prophet would invite some of them to

partake of his own meal and the rest he distributed over the houses

of his wealthier followers, whom he exhorted in the ifToran to be

charitable towards them.§ Yet notwithstanding these efforts they

suffered so much of hunger, even towards the end of the prophet's

earthly career, in the days of prosperity of the Moslim community,

that Abu Horayrah relates that he fainted from starvation.
||

Imme-

diately after the Hijrah their wretchedness must have been much

greater.

The only outlet for these desperate men was bloodshed and

robbery. The Messenger of Grod waylaid every Qorayshite caravan

that went to the north. But in vain. They were in so great number

and their precautions were so complete that, during the first sixteen

months, all his efforts proved abortive. On the contrary, Kurz suc-

* Ibn Sa'd, folio 49, and Bokhary.

f Majmc? albahrayn, sub voce sff.

X Ta'arruf and the commentary thereon, a work on Sufism, p. 8, I have, how-

ever, only the Persian translation.

§ " Whatever charity you spend, give to those poor men who have been disabled

for the sake of the cause of God, they cannot go about in the world, ignorant persons

consider them rich on accouut of their modesty, but you may recognize them by

their appearance. They do not beg with importunity," 2, 274. Most commentators

of the ^Toran and Ibn Sa'd fol. 49 maintain that this verse refers to the men

of the Soffah. If so, it was revealed very late, when only men who were not

fit for war were poor.

|| Baghawy, loco cit.
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needed in carrying away the flocks of the inhabitants of Madynah.

The failure of Mohammad, and the success of his enemies must have

made a very unfavorable impression on the population of Madynah,

on the friends as well as the enemies of the Islam. Being driven

to extremities, he planned immediately on his return from the chace

of Kurz, towards the end of December, 623, a most desperate expe-

dition.

It consisted of twelve men* who were mounted on half that num-

ber of dromedaries, two men riding one animal in turn. He first

offered the command over the party to Abu 'Obaydah,f and as he

refused to accept it, he appointed his own cousin 'Abd Allah b. Ja^sh

to it, whom he had employed on a similar occasion the preceding

year, and he conferred upon him, as long as the expedition lasted,

the title of Amyr Almuminyn "Leader of the Faithful" which was

subsequently assumed by the Khalifs. He did not communicate to

him the plan of the expedition, but gave him sealed orders with

* Ibn Sa'd p. 99 and Wakidy apud J&bary. Ibn Isftak says that there were only

eight men, and he gives their names, viz. :

1. Abu //odzayfah [Mohashshim or Hashim or Hoshaym or .Kays] b. 'Otbah

b. Raby'ah b. 'Abd Shams. 2. 'Okkashah b. MiAsan b. /iforthan, an ally of the

foanu Asad b. Khozaymah. 3. 'Otbah b. Grhazwan b. Jabir, an ally of the family

of Nawfal b. 'Abd Manaf. 4. Sa'd b. Aby Wa££as of the Zohrah family. 5

'Amir b. Raby'ah of the 'Anz b. Wayil tribe (i. e. an Anezah) and an ally of the

family of 'Ady b. Ka'b. 6. Wa£id b. 'Abd Allah b. 'Abd Manaf b. 'Aryn b.

Tha'labah b. Yarbu' of the Tamym tribe, an ally of the 'Ady family and more espe-

cially of 'Omar. 7. Khalid b. al-Bokayr of the band Sa'd b. Layth equally

an ally of the 'Ady family. 8. Sohayl b. Baydha or according to others his brother

Safwan b. Baydha of the band al-ilarith b. Fihr. From Ibn Sa'd we also glean the

name of al-Midad b. 'Amr, who seized al-.ffakam b. Kaysan and made him a pri-

soner. And Sodyy apud Tabary p. 238 mentions also 'Ammar b. Yasir and 'Amir

b. Fohayrah. This name, however, may be a mistake for 'Amir b. Raby'ah. In

Ibn 'Okbah apwd Ibn Sayyid alnas is 'Amir b. Ayas.

f "The prophet dispatched a small party of men under the command of Abd

'Obaydah b- al-Jarraft. When Abu 'Obaydah took leave, his affection to the prophet

overcame him and he shed tears. MoAammad therefore, appointed another person

whose name is 'Abd Allah b. Ja/*sh Azdy" (Mo'tamir apud T&bary, p. 240). Wakidy,

p. 7, relates the same story, but he says that the name of the person to whom the

command had been offered, was 'Obaydah b. al-i/arith b. al-Mo//alib.

K
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directions to open them, after he had proceeded two days' journey

on the upper Makkah road, on which, the Moslims had several times

waylaid the iLorayshites. He also told him that when he had read

the orders to the men under his command, he was to make them

distinctly understand that every one of them was at liberty to pro-

ceed and assist him in carrying them out or to return to Madynah.

On opening the letter 'Abd Allah found orders to proceed to JVakh-

lah, which lies on the road from Makkah to al-Tayif and Yaman,

and to watch the movements of the Korayshites in that quarter.*

'Abd Allah declared that he would obey the orders of the prophet

and ten of his men were of the same mind, but two went to Ba^ranf

and after a considerable stay there they returned to Madynah, where

they arrived after their victorious companions.

J

* According to Ibn IsAa£ they were conceived in the following terms :
" When you

have read this my letter proceed as far as Nakhlah, between Makkah and al-Tayif,

watch the movements of the /forayshites and give me information thereof." In

Wakidy p. 8 the letter ruus :
" Go to Nakhlah in the name of God and with his bless-

ing. Do not force any one of the men to accompany you, but proceed and carry out

my orders with those who choose to follow you. When arrived at Nakhlah, watch the

caravans of the /forayshites." Another version is in Baghawy Coram. Kor. 2, 214.

I do not consider any of these versions as genuine.

According to Sodyy he was to open the orders at Malal which is on the road

from Madynah to Makkah, twenty-one or eighteen miles from the former city.

f BaZnan or BoAian is in the neighbourhood of Ma'dan Bany Solaym (Ibn

Sa'd). It is not far from al-Foi' (Nihdyat al-JazaryU In the territory of the

Solaym tribe (Wakidy p. 8.)

\ Ibn '0#bah apud Ibn Sayyid alnas ; Wakidy p. 8 ; Sodyy and Mo'tamir apud

jTabary pp. 239 and 240. The names of these two men are Sa'd b. Aby WaMas

and 'Otbah b. Ghazwan. Ibn Ish&k and most authors after him, including Ibn

Sa'd deny that they refused to proceed. He says : "The whole party proceeded as

far as a ma'dan which is above For' and has the name of Ba^ran, there the camel

which Sa'd and 'Otbah b. Ghazwan were riding went astray, and whilst they went

in search of it, the rest of the party proceeded." It appears from Wakidy p. 9, that

this story has been preserved by the family of Sa'd b. Aby W&kJcis and probably

invented by them. The father of Wakidy's teacher had received it from the son of

Sa'd b. Aby WaMas. The isnad in Kremer's edition is defective and ought to run

" Wakidy from Abu Bakr b. Isma'yl b. MoAammad from his father, from 'Xsim b.

Sa'd b. Aby WaWas from his father."
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"When 'Abd Allah with his ten followers had arrived at Nakhlah*

he observed in the afternoon of the 28th of December, 623, a party

of four iTorayshite merchants. Their camels were laden with leather,

raisins and wine, and they were on their way from al-jPayif to

Makkah. They were frightened at the appearance of the stragglers,

whose sinister purpose must have been pretty clear from their light

mode of travelling. To remove suspicion from their minds, one of

them, 'Okkashah, had his head shaved, in order to look like a pilgrim.

The stratagem succeeded, the more because the new moon over the

western horizon assured the merchants that the sacred month of

Rajab had commenced, which was respected by the most abandoned

robbers, and in which the traveller might fearlessly go on his way.

They unloaded their camels and sent them over the plains to browse

and sat down to cook their dinner. When they were completely

off their guard, Wakid took advantage of the opportunity, shot an

arrow into them which killed the leading man among them. They

now made a rush upon the remaining three men and made two of

them prisoners, but the third being mounted on a swift mare effected

his escape, and reached Makkah the next morning.f The followers

* " Nakhlah is identical with the Bostan Ibn 'Amir which is near Makkah"

(Ibn Sa'd p. 99). '* Bostan Ibn 'Amir is a corruption for Bostan Ma'mar (Ibn

Mo'ammar ?)" (Ibn ifotaybah, Adab al-kdtib). The full name of Mo'ammar from

whom the place has its name is Mo'ammar b. 'Obayd Allah b. Mo'ammar b, 'Oth*

man b 'Amr b.4 Ka'b b. Sa'd b. Tamym b. Morrah b. Ka'b b*. Lowayy. Some

however, say it has its name from i/adhrarny Ibn 'Amir, and some say from 'Abd

Allah b. 'Amir b. Korayz, so that etymology gives us no clue to its history. Ba-

ralyusy in his commentary to Ibn ifotaybah maintains that the Bostan Ibn 'Amir

and the Bostan Ibn Mo'ammar are not identical, but he allows that the latter is

identical with Ba£n Nakhlah [Yaqut, Mu'jarn, voce Bostan]. The same author

(Yakut) says under Nakhlah that two valleys meet at Bostan Ibn 'Amir, one of which

comes from Karn almanazil and is called Nakhlah Yamanyyah i. e. Southern Nakh-

lah). Along this valley runs the road to Yaman. The other comes from al-Komayr

and is called Nakhlah Shamyyah or Northern Nakhlah. It is important to observe

that these two valleys belong to the Hodzayl tribe, and are two days journey from

Makkah. Bosian 'Amir is situated in Batfn Marr and Sabu&ah.

f The* name of the man who was killed is 'Amr b. al-i/adhramy ['Abd Allah]

b. 'Abbad (' Imad or 'Ayyadz) of the Kindah tribe. He had three brothers,

one of them al-'Ala turned a Moslim. He had also a sister, Sa'bah who embraced

2 K
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.

of the prophet took the prisoners and goods and returned with them

victoriously to Madynah.

There occur two verses in the iToran which, according to the

testimony of most authorities, bear on this expedition. They run:

" They ask you regarding the sacred month [of Bajab], as con-

cerns fighting in it. Answer : Fighting in it is a serious matter,

but to obstruct the path (the religion) of God, to disbelieve in Him

and his sacred temple (the Ka'bah) and to expel its votaries (the

Moslims) from it, is a much more serious matter in the sight of

God. Farther, persecution is a more serious matter than killing a

man. They will never cease to make war against you, O Moslims,

nntil they turn you from your religion, if they be able ; but the

works of those among you who apostatise from their religion and die

as infidels, shall be vain in this world and in the next, and their

reward shall be the fire, in which they remain for all eternity."

" Certainly those who believed and those who emigrated and

fought in the path of God, may hope for the mercy of God, for God

is forgiving and merciful."— (2, 214 and 215).

Mohammad admits without reserve that his disciples have violated

the sacred month. His biographers do not exactly deny the facty

but they give explanations which afford interesting specimens of

the manner in which they disguise facts discreditable to the Islam.*

the Islam and is the mother of Talhdh b. 'Obayd Allah. The men whom they

took prisoners are: 'Othman b. 'Abd Allah b. al-Moghyrah Makhzumy he was

also captured at Badr and died an idolater; and al-#akam b. Kaysan a barber by

profession. The man who escaped is Nawfal b. 'Abd Allah, a brother of 'Othman,

* To understand what I have to say in this note, it is necessary to know that the

following is the order of the Arabic months : Jumada, II. Rajab, Sha'ban. Of these

three, only the Rajab is sacred. It is farther to be observed that the month begins

about sunset from the moment the new moon is observed, or might be observed if it

was not hidden in clouds. Ibn Ishak says, " This being the last day of Rajab, they

consulted among themselves whether to attack them or not. Some of them observ-

ed, If you do not attack them to-night they will slip into the sacred territory where

it is unlawful to attack them. On the other hand if you attack them you violate

the sacred month. They were long doubtful what to do, but at last they took

courage and attacked them." If this version were true, the question would be, did

the attack take place before or after sunset. From what he says lower down, it

would appear that it took place after sunset, for he states that the Moslims aft
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The refusal of three of his stoutest adherents
—'Obaydah, Sa'd b.

Aby WaMas and 'Otbah—to take part in the sacrilege, leads us to

infer that it was committed by his orders.* This, however, he

Makkah maintained that the robbery was committed in Sha'ban.—Wakidy states

that the attack took place on the last day of Jumada, and most original authorities

as Sodyy, Mo'tamir, &c. agree with him on this point though he contradicts himself

in p. 2, In page 8 we read, ' The party said to the prophet, we attacked them at

day time, in the evening we observed the new moon of Rajab. We therefore do

not exactly know whether we attacked them in Rajab or on the last day of Jamada.'

Ibn Sa'd says simply, u They were not certain what date it was : and whether it

was a day of the sacred month or not." Baghawy, in his zeal for the honor of

the Islam has been betrayed into a strange mistake. He says that they made the

attack on the last day of Jumada II. because they did not like to postpone till the

next day, for fear they might slip into the sacred territory.

* In the Mocannaf Ibn Aby Shay bah, folio 346, occurs an important tradition

which proves that Mohammad did not scruple even the preceding year to violate

the sacred month :
" When the prophet had come to Madynah the Johaynah paid

him a visit and said, You have settled in our rear, let us conclude a treaty that we

may have nothing to fear from you nor you from us. He concluded the treaty

with them though they did not embrace the Islam. In [the sacred month of]

Rajab, January, 623, the prophet sent us (the man who speaks is Sa'd b. Aby

Waqqa£) on a predatory expedition against a tribe of the Banu Kinanah [who were

in league with the Qorayshites] in the neighbourhood of the Johaynah. We
attacked them, but we were less than one hundred men strong, whereas they were

very numerous. We therefore, retreated to the Johaynah. They said, We hope you

did not fight in the sacred month. We answered We fight those in the sacred month

who have expelled us from the sacred territory. Upon this [the objections of the

Johaynah to protect persons who violated the sacred month] a discussion took

place among us, some said, Let us go to the prophet to inform him of what has

happened. Others insisted upon remaining and I [says Ibn Aby Waqqac] and

some others proposed to attack a .Kbrayshite caravan which was expected. We
told them at the same time that if we made any booty only those would have a

share in it who would take part in our expedition. We went to waylay the caravan

whilst the others returned to the prophet to consult him regarding the saciedness

of Rnjab. When they came to him he was in a great rage and said, " You left me

all united, and you return to me divided into parties. Division and party-spirit has

hitherto ruined the Arabs. I will now send a man who shall command you. He
surpasses all others in perseverance, and in bearing hunger and thirst. Upon this

he appointed 'Abd Allah b. JaAsh as our chief, and he was the first Amyr in the

Islam." I may add that Majady the Shaykh of the Johaynah did not allow them

to attack the caravan. This indignation of the Johaynah explains why Mohammad
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denied. "When they came to Madynah, he said to them, I did not

order you to fight in the sacred month, and he refused to accept the

portion of the booty which 'Abd Allah had set aside for him, nor

would he divide the booty and dispose of the prisoners. His

orders were probably worded in such a manner, that complicity could

not be distinctly proved against him. To share responsibility with

a man in power is always dangerous. In case of failure he makes

his tool the scape-goat.

Those men who professed to restore the religion of the Ka'bah

to its purity, and who pretended to live for a higher object had

violated one of the most sacred institutions. They had shed blood

in one of the four months during which the Arabs sheathed their

swords, and during which the merchant and traveller might without

fear or molestation travel through the desert. Sohayly, vol. 3, f.

68, observes anent the sacred months:

—

" The observance of the sacred months was a commandment of

God which had been acted up to ever since the time of Abraham and

Ishmael. It was one of the prohibitions which God ordained to

promote the interests of the inhabitants of Makkah. He says in

the Koran 5, 98. ' God has established the Ka'bah, that it be a

stand-by for mankind [where they find safety and as a centre of the

observances of the true religion"]. With the same view he has ordain-

ed the holy months, sacrifices and offerings.' This is due to the

prayer of Abraham who, when he caused some of his offspring to

settle in an unfruitful valley, prayed to God that he might make

the hearts of some men affected with kindness towards them. (Kor.

14, 40). The commandment of God, that all men should perform the

pilgrimage to Makkah, greatly promotes the interests of its inha-

bitants and furnishes them with a livelihood. Besides establishing

the Ka'bah, God ordained the four holy months. Three of them

Dzii-l/ca'dah, Dzii-Uajj and Mo^arram are continuous and one of

them the Eajab is isolated. The object of the three continuous

was so cautious in planning his expedition the next year : It started before the sacred

month but could not reach its destination before new moon and from the equivo-

cations of a written order, no reference could be made to him. It farther explains

why the same Ibn Aby Waqqac who had witnessed this indignation of the Johaynah

tribe remained behind, and whv 'Abd Allah b. Ja//,sh was chosen as the leader.
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months is to enable people to perform the annual general pilgrimage.

One month precedes the month in which the pilgrimage is to be

performed and one month follows it. The space of three months

enables a man to come from the most distant parts of Arabia in

safety and return again to his home. The object of rendering

the month of Eajab sacred was to enable people to perform occa-

sional individual visits to the Ka'bah. Half a month for going and

half a mouth for returning was enough, for no one comes from a

great distance for this ceremony. During the pilgrimage, Makkah

was provided with supplies which were cut off during the remainder

of the year by the Bedouins and robbers. In Eajab the traveller

to and from Makkah was equally safe. God had ordered that it

should be so in his care and foresight for the Makkians, and he caused

this institution of the religion of Abraham to survive. It was not

abolished until the Islam was introduced, and it was even kept up

in the commencement of the Islam. But the revelation of the

' verse of the sword' made fighting lawful, yet it did not do away

entirely with the sacredness of the holy months."

The popular feeling against the outrage was very strong, not

only among the pagans, but also among the Moslims who were very

harsh against the perpetrators,* and as it would appear from the

above Koran verses some of whom threaten to relinquish the new

faith.

Mohammad had himself been present at a war in which all the

jBToms tribes united to punish a much slighter violation of the

ancient iZaramite institutions. And therefore, being as yet weak

he did not dare formally to abolish the sacred months though he

took this step subsequently when he was stronger.f In the above

quotation from the TToran he allows that this act of aggression was

sinful but holds out a hope to the perpetrators of forgiveness^ and

* Ibn IsM&.

f The Jews predicted that this murder would lead to a long war, in a pun which

they made on the names of ' Amr b. al iiZydhramy and his murderer Wakid. It

runs 'amirat alharb " the war will last long ;" hadharat alharb (i the war has com-

menced" wakadat alharb lt the war is flaming."

X Ibn Ishik who follows the authority of Zohry and of Ibn Ruman from 'Orwah

takes great pains to give a different bearing to the second verse. '* After the first
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he contents himself by showing to the world that the wrongs which

the iTorayshites committed against him were much greater than

those which he committed against them, and that they had taken

the initiative, for it was their display of brute force during the

sacred months which prevented him from visiting the Ka'bah agree-

ably to the Haramite institutions. And in order to put them

entirely in the wrong he accused them of disbelief in the primitive

religion of the holy temple for which he professed the highest

veneration. And he now ordered the Moslims who had hitherto

been in the habit of turning their faces in prayers towards Jerusalem

like the Jews, to direct their prayers towards the Ka'bah.* In order

fully to appease the popular feeling he was obliged to pay the price

of the blood of Ibn al-iZadhramy.f As to the manner in which he

disposed of the booty and prisoners, there is a great variety of

verse had been revealed which absolved 'Abd Allah b. Ja^sh from guilt, they

came to the prophet and said, that they would now expect some reward from God

for their exploit, and upon this, the second verse was resolved, which, he conceived,

contains a promise of farther reward."

* According to Ibn Ishak the qiblah was altered in Sha'ban (February, 624)

and consequently just when this affair was in agitation.

f " The prophet paid the price of the blood of Ibn al-Hadhramy to his iToray-

shite heirs. Mojahid and others say, he paid it, because there existed a truce of

two years between the prophet and the iforayshites." (Baghawy Comm. on the

iforan, 2, 214).

" The prophet paid the price of blood for 'Amr b. al-i/adhramy, and he pro-

claimed that the sacred month is to be respected as it had been. It was subse-

quently that God made it lawful to fight in it." (Wakidy p. 10, from Ma'raar,

from Zohry, from Orwah) but in page 11 is another tradition from Ibn Aby Sabrah

in which Ibn 'abbas declares that the prophet did not pay the price of the blood,

and Wakidy adds that he and his contemporaries considered this as the true version.

I adhere to the view first expressed, because the authority of Zohry is stronger than

that of Ibn 'Aby Sabrah, secondly, Ibn 'abbas was a liar, thirdly, as it places the

prophet into an unfavorable light, if he had to pay the price of blood (by doing

so, he acknowledged that his followers were murderers), it is more likely that the

fact, if it happened, would be denied than that such a statement, if not true, was

invented. Fifthly, Mojahid who is one of those men who, during the first century

of the Hijrah put the Islam into shape, admits that he paid the price of blood;

but states a reason which we know to be a lie, because not a month was allowed to

elapse during the two years in which the Moslims did not waylay the Tfbrayshites.
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opinions. One author, but as far as I know only one,* states that

the booty was returned to its owner, this I conceive to be true,

because it is consistent with the payment of the blood-money. I

also think that the prisoners received their liberty without payment.f

This daring robbery proved to the /forayshites- that their caravans

* " Ibn Wahb mentions that the prophet returned the booty and paid the price

of the blood of the man who was killed." (Nur alnibras p. 719.) The other state-

ments contradict each other. They run :

" During the time of paganism, it was usual that the leader of a successful expedi-

tion received one-fourth of the booty. When 'Abd Allah b. JaAsh returned from

Nakhlah he took only one-fifth of the bootyand divided the rest among his men. This

was the first casein the Islam that a leader took a fifth, subsequently the verse of the

.Koran 1, 42 was revealed." (Wakidy p. 10). " Some descendants of 'Abd Allah

b. Ja/ish say that he divided the booty when it had been declared lawful. Four-fifths

he gave to his men and one-fifth to God and his Messenger. What he did coincided

precisely with what God subsequently commanded to be done." (Ibn Ish&k, he

allows at least that for some time MoAammad did not consider the booty as lawful).

Jbn Sa'd, says 'Abd Allah, divided the booty on his arrival at Madynah without hesi-

tation. And Ibn Sayyid alnas states that some authorities maintain that Mohammad

divided the booty after the battle of Badr.

f Though Ibn IsAa& states that they were ransomed, he admits that the prophet

did not consider their detention lawful before the Koran verses quoted above were

revealed for, until then, he would have nothing to say to the whole matter. He says :

" When the verses of the iToran were revealed, the prophet took the booty and pri-

soners under his care. The K"orayshites sent men to Madynah to ransom the two

prisoners. The prophet said to them, I will not give them up before my two men

Sa'd and 'Otbah have made their appearance. I fear you have killed them. If

so, I put your two men to death. When Sa'd and 'Otbah had come back, he

accepted the ransom for them. Al-iJakarn remained with the prophet and he was

subsequently slain in the battle of Byr al-Ma'unab. 'Othman returned to Makkah

and died there in his former faith." Wakidy goes so far as to name even the.

amount at which they were ransomed, viz. : each of them for forty ounces of

gold. One ounce is equal to forty dirhams. The account of Ibn IsMk contains a

contradiction. He says that al-.Hak.am was ransomed and also that he then and

there embraced the Islam and remained at Madynah. His profession of the Islam

would have secured him his liberty without ransom. In the Isabah we find the

solution of the contradiction. 'Omar intended to put him to death (probably

under the impression that Sa'd and 'Otbah had been killed) and to avert his execu-

tion he embraced the Islam. The story about the ramsora falls therefore to

the ground.

L
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were not safe in any place of the JBijaz, nor at any season of

the year, and henceforth the want of safety, and the difficulties and

expense of communication were so great that their commerce was

ruined. If the object of Mo7zammad in planning this expedition

had been to bring matters to a crisis, he obtained it, for two

months after, the battle of Badr was fought, which decided the

fate of the ancient institutions of Makkah. One of the greatest

advantages which Mohammad bad over his enemies, and one of the

main causes of his success was, that he was perfectly free from the

fetters which ancient habits imposed upon them. He could break

through any law, through any custom, through any preconceived

notion of honor, alleging a divine command to counterbalance public

opinion. It is true in this instance he gave way ; but when he grew

stronger he neither sacrificed an advantage nor a passion to public

opinion. If necessary he justified his acts by a revelation.

Literary and Miscellaneous Intelligence.

The January No. of the Journ. Asiatique for 1855 contains the

conclusion of M. Defremery's paper on the history of the Assassins

of Syria. The author is about to publish a detailed work on the

Carmathians of Persia, and he will then enter into an examination

of the religious dogmas of both these sects. M. Pavie also con-

cludes his analysis of the Bhoj-prabundh,

The same periodical for February and March opens with a lexicon

compiled by M. de Saucley in justification of his translation of the

Behistan inscription published in a previous No. Then follows

a notice of the principal porcelain manufactories in Japan by M.

Hoffman with translation of an extract from a Japanese MS. in the

Leyden library which describes the manufactures of Imari. M,
"Wophe continues his * Kecherches' on the history of the Mathe-

matical Sciences among the Arabs, and M. Victor Langlois gives a

narrative of his Journey to Sis, the ancient capital of Armenia.

The April No. continues Wophe' s Mathematical paper. An
analysis with extracts is here given of a Persian MS. of Abul Wafi

in the Imperial Library. The only other original paper is by M,
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Gustav Dugat on Hodba, an Arab poet of the 1st century for the

Hegira. Among the ' Nouvelles et Melanges,' always so interesting in

this Journal, is a letter from M. Delaporte of the French Consulate

at Mosal, in which we find the promise of a detailed history of that

city, the key of Kurdistan. Another letter from Constantinople

gives hope of an edition of Eashidoodeen's Jamuh-ool Towarikh, be-

ing shortly published at Constantinople.

The No. for May and June continues Sanguinetti's extracts from

Ibn Aby Ossaibiuh's History of Physicians. The present extract

gives particulars of ten physicians, one of them a woman, who lived

before and contemporary with Mohammad, or during the reign of

the Ommiade and early Abbasside Caliphs. The next article is by

Pavie and entitled— ' Some observations on the Serpent Myth of

the Hindus.' Taking for his text a bas-relief in our Society's

Museum, representing the king and queen of the Nagas, and another

from Egypt representing under the form of serpents, Jupiter Serapis

and Iseis Myrionymus, and which is figured by Guiguiault in his

Eeligions de l'antiquite, the author points out several striking ana-

logies between Indian myths and Western traditions, as well biblical

as Greek and Egyptian. M. Cherbonneau abstracts from a MS.

of Ibn Hammud some interesting information regarding Obeid Allah

the founder of the Fatimite dynasty, and M. Belin with a few

remarks on the system of instruction pursued in the Ottoman

Colleges, gives the text and translation of an Idjaye or Professor's

diploma, such as is in use in Turkey. The No. concludes with a

notice by Eeinaud of the new Catalogue of the Oriental MSS. of

the Imperial Library of Paris now under preparation, and of which

the 1st vol. is to appear next year.

The July No. of the same Journal is entirely occupied by Mohl's

Annual Eeport which gives a full and most interesting resume of

the labours of oriental scholars during 1854-55.

The 3rd No. of the Zeitschrift of the German Oriental Society

opens with Prof. Eodiger's report for 1854. Fliigel notices certain

peculiar methods of attaching dates to their works in the sixteenth

century by copyists of Mohammedan MSS. Von Hammer continues

his extracts from Saalchi. Prof. Pott of Halle follows with a philo-

logical paper, in which he points out where he differs from Max
l 2
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Muller iu his classification of the Turanian languages, as explained

in the letter written by the latter for Bunsen's late work. Dr. Levy-

remarks on the Chaldaic inscriptions and vessels found by Layard^

and Dr. Burgsh continues his Egyptian researches. The last

original article consists of further materials for the history and

Geography of Soodan contributed by the African traveller Dr. Barth

and worked up.by Mr. Ealfe.

No. 4 of the same Journal opens with a paper by Prof. Stenzler

on Indian trial by ordeal. Hang continues his Zend researches.

Prof. Stahelin and Dr. Hitzig complete the No. by contributions on

subjects bearing for the most part on Hebrew history. Among the

many interesting extracts from correspondence, which are published

in this No. is a letter on the Chinese residents of Java, written

by the young prince of Ashantee, who has been educated in Hol-

land and Germany, and is now an Engineer in the Dutch service at

Buitenzorg.

The 2nd and 3rd part of Vol III. of the ' Indische Studien' begins

with an Index to the harmonies and discrepancies in Benfey's

edition of the Sama Veda. Nearly all the other contributions to the

No. are by the learned and industrious editors, and nearly all bear

on the literature and philosophy of the Vedas. There is, however,

a review of Wegener's Essay on the connexion between Indian and

Greek fables and a translation by Spiegel, of a paper by "Wester-

gaard on Ancient Iranian Mythology.

The 1st No. of the 5th vol. of the Journal of the American

Oriental Society is entirely occupied by the Eev. Mr. Stoddard's

Grammar of the Modern Syriac language as spoken in Oooroomiah,

Persia and Koordistan.

Prof. Lassen will soon be publishing the 1st part of the 3rd vol.

of his ' Indische Alterthumeskunde/ "We hear of an English

translation of this valuable work having been made in London : if

published in a condensed and cheap form, so as to admit of being

readily re-translated into the Indian vernaculars, it would probably

meet with a large sale in this country.

Extract of a letterfrom Br. ~W"ebek
s
dated the 21st October, 1855.

" E. Kenan has published in Paris an " Histoire des langues

Semitiques," a work, which embodies all the discoveries of modern
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science and is an important contribution to linguistic research.

Regnier has printed a somewhat voluminous book " Sur l'idiome

des Vedas," which, although containing not much that is new, is

a work of patient enquiry and judicious arrangement. Barthe-

lemy St. Hilaire's work "du Buddhisme," is a good compilation. I

would draw<your attention to Eaustboll's very valuable edition of

the Dhemtnapadam, accompanied by Buddhaghosa's commentary

(printed at Kopenhagen). Westergard's edition of the Zend texts

has been also completed. Spiegel is engaged in printing at Vienna

a grammar of the Pehlvi language. Aufrecht is preparing a cata-

logue of the Sanskrit MS8. of the Bodleyan Library. Both's and

Bothlingk's Sanskrit dictionary has advanced to the letter 5T, and

the first volume, containing the vowels, will probably be issued at

the end of this or the commencement of the next year. Kuhn has

attacked in his journal the article in the Westminster Review

(April, 1855) on the above mentioned dictionary. E. Cartius has

just now published a short, but interesting paper "the Ionians," in

explanation of the Oriental elements in the culture of the Greeks."

The Committee appointed by the Court of Directors to report on

the Elliott MSS. have recommended the publication of the first 3

vols, at once. These were mentioned in Dr. Sprenger's notice two

years ago to be ready for the press : the rest of the materials it will

of course take time to examine thoroughly, but the impression is,

we learn, that sooner or later the whole wTork can be published on

the plan sketched by Elliott. It may be expedient perhaps to omit

some of the selected texts, should these be published in the interim

at Agra or elsewhere, but beyond this, it is to be hoped the original

design will not call for alteration. Morley has undertaken to super-

intend the publication and is to be assisted by E. C. Bayley.

The British Museum have not purchased the Stacey collection of

coins. They have already too many duplicates of the same classes

that constitute the bulk of this collection to justify the Trustees

in expending so large a sum in acquiring a limited number of valu-

able novelties. This Museum has been getting rich lately in Indian

coins, having secured Lord Auckland's and Major Cunningham's

latest collections, besides making some advantageous purchases at

Dr. Bird's (of Bombay) auction. It has also received several im-

portant donations of coins from this country.
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Our Society's Museum is the proper place for the Stacey collec-

tions if means could be found for effecting the purchase. Mr.

Thomas valued the collection at £400, Major Cunningham at £500.

A reprint has been demanded of Colebrooke's Essays, and it is in

contemplation to publish a vol. of James Prinsep's numismatic

contributions to our Journal. This will supply a wan^iuch felt by

students of Indian history, the first seven vols, of our Journal not

being now obtainable. All the original copper plates from which

these valuable essays were illustrated are in the possession of Mr.

H. T. Prinsep.



PROCEEDINGS

OF THE

ASIATIC SOCIETY OF BENGAL,

Eor Janfaet, 1856.

At the annual general meeting of the Society held on the 2nd of

January, 1856.

Babtj Ramgopal Ghose, Vice-President, in the chair.

The Secretary read the following report.

'Report.

The Council have the satisfaction of submitting their report on

the operations of the Society for the past year, and in doing so, wish

to call attention to the state of its member-list wrhich is in every

respect satisfactory.

At the close of 1851 the number of ordinary members on the

Society's list was 130, during 1852 this was increased to 138, the

elections of 1853-54 added 17 more, making the total at the begin-

ning of the last year 155. Since that time there has been an acces-

sion of 13 new members while the loss during that period has been

2 by death and 5 by retirement, leaving on the Society's roll at the

close of the year 161 members, of whom 33 are absent from India.

The list of honorary members has received a single addition

during the year : the individual elected is the distinguished Sanskrit

scholar, Raja Radhakant Deb.

Amongst the members lost by death during the year under review

the Council have to name Major Genl. W. N. Forbes, a distin-

guished and most zealous member and for sometime a V. P., whose

loss the Society has recorded by a vote of respect to his memory

passed at its ordinary general meeting in January last. The only

other member lost by death is Mr. Gr. C. Cheap of the Civil Service.
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Memo.

:

Rs.Contributions,..

Admissions,

Library,

Journal,

Government Grants, .. .

Building,

Balance of 1854, 5,681
Miscellaneous, 825

7,166
512
631
784

7,368

1,230

8 10

Finance.

The total of receipts for the

year as per marginal memo, ap-

pears to be Es. 18,517-14-10 and

of disbursements Es. 17,947-15-7,

leaving a balance of Es. 569-15-3

in favor of the Society on the

year's transactions. The receipts

however, include a grant from Government of Es. 1,200 obtained

for the specific purpose of paving the ground floor of the Museum

with Chunar flag stones, and if this sum be excluded from the

ordinary income of the year as it should be, the expenses will be

found to have exceeded the receipts by Es. 630-0-9. "With refer-

ence to this excess of expenditure over income the Council have to

observe that the necessity of arranging the Society's collection

of fossils (A) and providing large glazed

cases for the Museum (B.) and the Library

(C.) has involved heavy expenses, which,

however, are not likely to recur.

The liabilities of the Society includiug the estimated cost of the

last 4 numbers of the Journal and its Index and the new catalogue

of the Library amount to Es. 2,679-2-4. To meet this, there is an

available cash balance of Es. 7,603-2-1 or nearly three times more

than the liabilities.

The outstanding assets remain very much the same as at the close

of 1854.

The probable income and expenditure of the ensuing year may be

estimated as follows

:

Income.

A. Rs. 229
B. „ 1,500

C. „ 552

2,281 8

Contributions, Es. 8,000

Government Grants, .

.

.. 7,368

By sale of books, 900

Journal, 900

Secretary's office, «

•

16

Interest of Co.'s Paper, .. 20

17,204
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Expenditure.

81

Establishment, .. 1,800

Museum and Contingencies, . . 7,920

Journal 7 Nos. .. 2,500

Library, .. 2,200

Miscellaneous, including Building, .. 1,000

15,420

Library,

The Library has been enriched by the addition of nearly 300

volumes, including a handsome donation of about 80 volumes from,

the Eoyal Academy of Turin. Almost all the old books have been

rebound and some new glazed cases have been provided for their

preservation. Several of the leading scientific periodicals of Europe

have be^en subscribed for, and a reading-room has been opened for

the use of members.

The new catalogue of the Library has not yet been completed

;

about eight forms are still with the printer. They will, however, it

is believed, be struck off within a month and the work published

by February next.

Museum.

The whole of the tertiary fossils in the Society's collection amount-

ing to upwards of 3,000 specimens have been carefully arranged

and numbered. Dr. Falconer, who with the assistance of Dr. "Walker

kindly undertook this duty about the close of the last year, has left

to the Society a detailed catalogue of the collection, which, it is

hoped, will ere long be placed in the hands of the members in a

printed form.

The accessions of new specimens in this department have been

recorded by the Curators in their monthly reports ; they include

amongst others several valuable donations of earths and minerals

from Upper Assam by Col. Hannay ; of geological specimens from

Eajmahal by Prof. Oldham, and of zoological specimens from the

Somali country, by Lieut. Speke, and from Rangoon and Moulmein

by Major Phayre and Mr. W. Theobold, Jr.
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Journal.

The Journal has been published at intervals of about two months,

and thus six numbers have been issued during the year : a seventh

is nearly ready and will appear in a short time.

The Index, adverted to in the last report, has also been com-

pleted, and will be issued with the 7th number.

Secretary.

In July last Mr. Grote tendered his resignation of the office of

Secretary, which he had held with so much zeal and ability for

nearly four years, and the Council, as a temporary measure, appointed

Mr. H. V. Bayley to officiate pending the appointment of a suc-

cessor.

At the ordinary general meeting of the Society in August last,

Mr. Grote was solicited to continue to render to the Society his

valuable services. He was not, however, able to comply with this

request owing to press of public duties, and the Society at the

November meeting passed a vote of thanks for the services rendered

to it by that zealous and distinguished officer.

At a subsequent meeting Mr. "W. S. Atkinson was elected Secre-

tary.

Officers.

The Council have much pleasure in recording their satisfaction at

the zeal and assiduity with which the Curators and the Librarian

continue to discharge their respective duties.

Oriental Fund.

The Bibliotheca Indica continues to be conducted with unabated

vigour. Within the last twelve months no less than 28 Nos. have

been issued from the press. Of these 14 are Arabic and the rest

Sanskrit, and they include portions of ten different works edited

severally by Mr. Alfred von Kremer of the Austrian Consulat at

Alexandria, Dr. Eoer, Mr. Hall, Babu Eajendralal Mittra and the

Maulavies of the Calcutta Madressah.

The names of the works are :

—

1. A Dictionary of Technical Terms used in the scieoces of the

Musulmans, edited by Moulavies Mohamed Wayzh Abdul Haqq

and Golam Kadir, Nos. 108, 109, 118, 129 and 1.32.
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2. A Biographical Dictionary of persons who knew Mohammed,

edited by ditto, Nos. 106, 111, 123 and 128.

3. Waqidy's History of Mohammed's Campaigns, edited by A.

Von Kremer, Nos. 110, 112, 113 and 121.

4. The Surya Siddhanta with its commentary, the Griidhartha

Prakasaka, edited by F. E. Hall, Esq. M. A. Nos. 105 and 115.

5. The Taittiriya Brahamana of the Black Yajur Veda, edited

by Babu Rajendralal Mittra, Nos. 125 and 126.

6. The Taittiriya Saiihita of the Black Yajur Veda, edited by

Dr. E. Roer, Nos. 117, 119, 122 and 131.

7. The Markandeya Purana, edited by Rev. K. M. Banerjea,

Nos. 114 and 127.

8. The Tale of Vasavadatta, by Subandhu with its commentary

entitled the Darpana, edited by P. E. Hall, Esq. M. A., Nos. 116

and 130.

9. The Uttara Naishadha Charita, edited by Dr. Roer, Nos. 120

and 124.

10. Tusy's list of Shiah Books, edited by Dr. A. Sprenger, No. 107.

Of these, the Council would especially draw attention to the Black

Yajur, which is the only portion of the Vedas not available in Europe,

and which the Hon'ble Court of Directors expressed a desire

that the Society should take in hand. The Surya Siddhanta has

been undertaken on the recommendation of Prof. Brockhaus, and its

publication, it is hoped, will render accessible to western criti-

cism one of the most ancient works on Hindu Astronomy. The

Naishadha Charita or the adventures of Nala, king of Nishadha,

forms one of the six epic poems of the Hindus to which they apply

the epithet " Maha" or the great par excellence. It includes 22

cantos of which the first eleven were published in 1836. By the

publication of the concluding half, the Society has now completed

the last of the several unfinished oriental works which were trans-

ferred to it by the late General Committee of Public Instruction.

Waqidy's History of Mohammed's Campaigns is a valuable contri-

bution to Arabic History, and the interesting Tale of Vasavadatta

will, the Council believe, be welcome to the lovers of Oriental

literature.

m 2
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In pursuance of the notice given by him at the last monthly

meeting, Capt. Thuillier proposed that the question of reducing the

quarterly contributions payable by members be referred to the

Council for careful examination and report, and that the next ordi-

nary general meeting be made special for the purpose of taking

their report into consideration. The motion, having been seconded

by Mr. Grote, was carried unanimously.

The meeting then proceeded to ballot for the Council and officers

for the ensuing year. Capt. Thuillier and Dr. Thompson were

appointed Scrutineers and at the close of the ballot, the chairman

announced the following to be the result.

Council.

Sir James "W. Colvile, Kt. President.

Babu Eamgopal Ghose,

Dr. G. G. Spilsbury,

A. Grote, Esq.

C. Allen, Esq.

Dr. A. C. Macrae.

C. Beadon, Esq.

Dr. T. Thomson.

Lt. ~W. N. Lees.

Dr. T. Boycott.

Capt. C. B. Young.

H. Walker, Esq.

Babu Kamaprasad Eoy.

Capt. H. C. James.

"W. S. Atkinson, Esq. Seceetaey.

>Yice-Peesldents.
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STATEMENT
Abstract Statement of Receipts and

7,166

512

Contribution

Received from Members, .. .. 7,166

Admission Fee.

Received from new Admissions, .

.

. . 512

Library.

Sale proceeds of Books, ... .. .. 631 14

Journal.

Sale proceeds of, and Subscriptions to, the

Journal of the Asiatic Society, .

.

. . 784 8

Secretary's Office.

Transfer on account of Postage paid for letters

to Dr. Ross and charged under this head,.. 18
Discount on purchase of Postage Stamps, .

.

113 3
Lieut. Raverty, refund of Postage, .

.

6 8 6

Syud Kurmut Ali, ditto, .

.

.

.

4
10 1 9

General Establishment.

Fine, .. .. ... .. ..080
Dr. J. T. Ross.

Refund of Postage on his account, .

.

.

.

18

Carried over, . . 9,106 7 9
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Disbursements for 1855.

87

Contribution.

E. Thomas, Esq. refund of contributions re-

ceived in excess of the amount due, .

.

96

Library.

Salary of the Librarian, 12 months, at 70 pr. m
Establishment, ditto at 8 ditto.

Petty Charges, .,

New Book Cases,

New Mat,..

Book binding,

Commission on sale of Books,
Stationery,

Postage,

Freight,

Lithographing,
Printing,

Purchase of Books, .

.

Journal.

Freight,

Petty Charges,
Lead Cut,..

Colouring Plates,

Commission on sale of Journal,

Lithographing,
Printing, ..

Secretary's Office.

General Establishment, 12 months, at 86-8

per month,
Secretary's Office Establishment, at 54
Petty Charges,
Stationery,

Inward Postage,

Purchase of Postage Stamps,
Freight, ..

Lithographing Circulars,

Copying MSS.,
Engraving a Seal,

Printing, ..

Dr. J. T. Ross.

Paid Postage (by transfer) on letters addressed
to him,

840
96
49
552
22

441
32 11 10

3 14

1

4 10

5

39
248 4

93 1 6
41 9
6

45
6 2 9

806 12

1,633 4 9

1,038

648
26 12 9
94 3

34 14
81

12 8

21

1 4
2
3 12

96

2,335 9 1

2,631 14

1,963 5 9

1 8

Carried over,. 4 10



88 Proceedings of the Asiatic Society. [No. 1.

Brought forward, . . 9,106 '

7 9

Museum of Zoology,

Received from the General Treasury, at 300
per month, . . .

.

. . 3,600
Savings of Salary, . . .

.

. . 60
Fine, .. .. .. .. 2 10 6

3,662 10 6

Museum of Economic Geology.

Received from the General Treasury, at 314
per month, .. .." .. 3,768

Vested Fund.

Interest of Government Security,

Deposits.

F. E. Hall, Esq. on account-current,

On account Spilsbury Testimonial,
Rev. S. Hislop,

Raja Apurbakrishna Bahadur,
Major J. C. Hannyngton,
Major Loftie,

Babu Dwarkanauth Chatterjee,

P. Grant, Esq.,

H. Piddington, Esq.

Refund of Freight paid on his account,

E. Thomas, Esq.
Refund of Postage paid on his account,

Lieut. Raverty.
Refund of cost of paper purchased on his

account,

3,768 o

•• •• 29 3 7

91 7
425

5
50
32
16

66 8

32

717 15

.

.

3

,. , t 5

5

Building.

By sale of Old Beams, .

.

. . 30
Government Grant for paving the Society's

Rooms with stone, . . .. .. 1,200

1,230

Balance of 1854.

In the Bank of Bengal,

Cash in hand,

Inefficient Balance, .

.

5,184 8 4
28 13 10

5,213 6 2

468 8 3

Carried over, . . 24,199 13 3
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Museum of Zoology.
Brought forward,

89

7,028 4 10

Salary of the Curator, E. Blyth, Esq. 250
pr. m., 12 months,

House-rent, 40 ditto ditto,

Establishment,
Petty Charges,

Contingent Charges on account of arranging
fossils,

Paid for 6 Glazed Cases for the fossils,

Freight, ..

Purchase of Stoppered Bottles,

Printing,

Museum of Economic Geology.

Salary of the Curator, H. Piddington, Esq,
Establishment,

Contingent Charges,

Deposits.

Babu Romanauth Banourjee on account of
Mr. R. Houstoun's Deposit, .

.

F. E. Hall's do.,

M. Kremohlz for a portrait of Dr. Spilsbury,

Messrs. Mandy & Co. for a guilt frame for

the above,

H. Piddington, Esq.
Frieght paid on his account,

E. Thomas, Esq.
Postage Stamps purchased on his account,

Lieut. Raverty.
Paper purchased on his account, .

.

W. Elliott, Esq.
Freight paid on his account,

Dadoba Pundueang, Esq.
Freight paid on his account,

Rev. Hislop.
Postage Stamps purchased on his account,

Messes. Williams and Norgate.
Books purchased on their account,

Rev. J Wilson.
Freight paid on his account,

Building.
Sundry repairs,

Assessment,

3,000
480
290
396

229 14

1,500

27 4
20
60

3,000
420
291 5

6,003 4

$,711 5 6

673 4

3

Carried over,

272 14 O

17,711 4 4

N
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Brought forward, . . 24,199 13 3

Company's Rupees, 24,199 13 3

1st January, 1856.
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Brought forward, .. 17,71 1 4 4
MlSCELLANIOUS.

Petty Charges on account Meetings, &c,
Printing, Advertising Meetings, &c.
New Mat,

Balance.

In the Bank of Bengal,

Cash in hand,

Inefficient Balance, .

.

E. E.

201 6 3
17 1

18 4

.. 5,820 13 7
62 10 7

236 11 3

5,883 8 2
368 5 6

Company's Rupees 24,199 13 3

W. S. Atkinson,
Secretary,

W 2
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STATEMENT
Cash. Abstract of the Oriental

Sale of Oriental Publications.

Sale proceeds of, and subscriptions to, the Bibliothica Indica, 1,012 15 3

Vested Fund.

Interest of Company's Paper, .

.

.

.

. . 361 1

Pra'krit Geammae.

Eeceived back from Babu Eajendralal Mittra by transfer,.. 50

Government Allowance, .. .. .. 6,000

Custody of Oriental Works.

Fine, .. ... ... ... ... 9 &

Carried over, . , 7,424 9 9
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Fundfor the year 1855.

93

Sale of Oriental Publications.

Freight,

Petty Charges,
Stationery,

Postage,
Commission on sale of Books,

Uttaea Naishadha.

Printing Charges,

Copying of MSS.
Copying of ditto,

Copying of Pura'ns.
Copying of ditto,

Pra'krit Grammar.
Editing Charges,

Eutooh-ul Sha'm.
Printing Charges,

Custody of Oriental Works.

Salary of the Librarian, Babu Eajendralal
Mittra at 30,

Establishment at 12, ..

Book-binding,
Petty Charges,
Stationery,

Purchase of a copy of Ziz Alogbegi,

Dictionary of Technical Terms.

Printing Charges,
Editing Charges,

Biographical Dictionary.

Printing Charges,
Editing Charges,

Waqidy.

Postage,

Freight,

Conquest of Syria.
Printing Charges,

Aphorisms of the Vedanta.
Printing Charges,

57 1

20 6
9
20 9
59 15 10

360
144
119 2
23 15 6
6 7
2 4
60

1,708 8
588

504
249 8

34
11 6

166 10 4

448

67 1 9

69 3

50

444 4

715 12 ©

2,296 8

753 8 O

45

783

298

6

6

Carried over, . . 6,137 12 4
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Brought forward, . . 7,424 9 9

Black Yajur Veda.

Beceived back (by transfer) from Dr. E. Boer, the sum
advanced to him, .

.

.

.

.

.

. . 100 ©

Lalita Vistaba.

Beceived back (by transfer) from Babu Bajendralal Mittra, 220

Black Yajub Bka'hmana.

Beceived back (by transfer) from Babu Bajendralal Mittra, 330

Balance of 1854.

In the Bank of Bengal, .. .. 1,985 11 8
Cash in hand, .

.

.

.

. . 45 6 1

1

2,031 2 7

Inefficient Balance, .

,

.

.

.

.

.

.

5

Company's Eupees, 10,110 12 4

1 st January, 1856.
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Black Yajue Veda.

Printing Charges,

Tusy's List.

Printing Charges,
Editing ditto,

SlJEYA SlDDHA'NTA.

Postage,
Printing Charges,

Lalita Vistaea.

Editing Charges,

Chaitanya Chandeodaya.

Printing Charges,

Va'savaditta'.

Postage,

BlBLIOTHECA INDICA.

Freight,

Postage,

Black Yajue Bra'hmana.

Editing Charges,

Balance.

In the Bank of Bengal,
Cash in hand,

Inefficient Balance, .

.
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Brought forward, .. 6,137 12 4

.. 228 6

516
32

22
224

4

129 6
5 13

1,064 8
19 9 10

548

246 4

220

249 4

3 2

134 13 6

330

1,083 10 6

929 8

Company's Eupees, 10,110 12 4

E. E.

W. S. Atkinson,
Secretary.
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No. II. 1856.

Meport upon the Progress of tlie Magnetic Survey of India and of

the researches connected with it in the Himalaya Mountains, from

April to October, 1855.

—

By Abolphe Schlaglntweit and Robert

SCHLAGINTWEIT.

To Captain Atkinson",

Officiating Secretary to the Government of India,

Military Department.

Sir,

1. We have the honor to lay before Government a Report

upon the progress of our researches in the Himalaya mountains

during the last season ; we also beg to subjoin a short account of

our journey in Thibet, which may be considered as an Appendix to

the Scientific Report. "We should feel much obliged if Government

would do us the favor to communicate the Reports, &c, to the

Asiatic Society of Calcutta, for publication.

2. We beg further to communicate to you for the information of

Government, that, having completed, for this season, our researches

in the Himalayas and Gurhwal, we left the Himalayas on the 8th

of November, after having staid three weeks at Mussoorie, to put

in order our books of observation, the maps and drawings, &c. We
arrived at Agra on the 20th of November, and we propose leaving

on the 28th or 29th instant.

No. LXXX.—New Series. Vol. XXY. v
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In conformity with the plans sanctioned by the Honorable Court

of Directors, we propose to go down, during the present cold season,

to Subulpore, Nagpore, and if possible south of it into the Madras

Territory, to examine the Physical Geography and Geology of the

interesting Mountain systems of Central India.

We have the honor to be, &c.

(Signed) Adolphe Schlagintweit.

„ Robert Schlagintweit.

Agra, November 2Wh, 1855.

GENEKAL OUTLINE OF THE EOUTE.

"We left Calcutta on the 25th of March, and went by Eaneegunge

and Gya to Patna. It was originally intended that we should carry

on our researches during the summer in the Himalayas of Nepal.

But being informed at Patna, by the Eesident, Major Eamsay, of

the difficulties which we should find in Nepal, and of the great

reluctance of the Nepalese Government to grant us permission to

go to any distance from Kathmandu, we thought that the object of

our scientific researches would be better advanced by our going

during this season further westward to the British Provinces of

Kumaon and Gurhwal.

"We proceeded therefore, in accordance with verbal instructions

received beforehand in Calcutta, one of us (Adolphe) by Ghazeepore,

the other (Eobert) along the Grand Trunk Eoad to Benares. After

staying two days at Benares (from the 5th to the 7th of April) in

order to make a set of magnetic observations, we went up, by Alla-

habad, Futtehghur and Bareilly to Nynee Tal, in Kumaon, where we

arrived on the 15th of April, having been engaged during our

journey chiefly with Geological and Meteorological observations.

We remained at Nynee Tal and its environs till the 15th and 20th

May. We stayed several days at Chunar and at Heriakanta, two

isolated mountains in the neighbourhood, which gave us a very good

opportunity of making several physical and topographical observa-

tions. One of us, (Eobert) left Nynee Tal on the 15th of May,

taking the route by Almora, Bagesur and Momespanee to Milum,

the highest village in Johar ; the other (Adolphe) went on the 20th
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of May to Pindaree and over the Piudaree or Trail's Pass (17,950

E. F. high) to Milum, crossing at the Pass the high snowy range of

Trisoal and Nanda Devi.

During the month of June, we were both of us engaged at Milum,

and at several elevated places and glaciers at some distance from it,

with a series of Physical and Geological observations. "We left Milum

on the 6th of July and went by the Uta Dhura (17,670 E. F. high)

and Kyangur (17,300 E. F.) Passes into the Thibetan Province of

Gwarikhorsum ; all the baggage which was not absolutely wanted

being sent round by Hoti and Niti to Badrinath. After many

negociations with the Lhassa Officials forming the Government of

these parts of Thibet, we made it possible to go as far as the Sutlej,

and afterwards as far as the Chako La Pass (17,350 E. F. high) which

lies in the range separating the Sutlej from the Indus, where we

arrived on the 25th of July.

"We succeeded in reaching from thence, between the 26th and 28th,

the valley of the Upper Indus, near Gartok, which had only once

before been visited by Europeans, i. e. in 1812, by Moorcroft and

Hearsay.

From two stations, one near the Indus, the other at a fine isolated

peak, Gunshankoerr, (29th July, 19,640 E. F. high) not far from

Chako La, we had an opportunity of taking several series of angles

with a Theodolite, which will serve to lay down the Mountain

systems round the origin of the Indus and North of it.

From Chako La we proceeded by Gyungal, Daba and Mangnang to

the foot of the great glacier stretching out to the northward into

Thibet from the high peak Ibi Gamin (called also £ametinrite),

where we arrived on the 13th of August.

After having explained the merely scientific nature of our re-

searches and made the necessary arrangements, we met with no

further trouble in any way, and enjoyed throughout our journey

quite a friendly intercourse with the inhabitants.

We started from this point on the 16th of August, to examine

the structure and dimensions of the Ibi Gamin glaciers, with the

intention also of attempting to ascend as high as possible on the

flanks of the Ibi Gamin.

p 3
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After encamping on the 18th of August on the highest Moraine

of the Ibi Gamin glacier, at an elevation of 19,220 E. E. we sue*

ceeded, on the 19th of August, in ascending on the Northern flanks

of Ibi Gamin, covered with deep snow, to a height of more than

22,200 E. E. (22,260 E. E.) calculated from Agra.

The very difficult ground, and a strong North wind, made it

impossible to advance any higher on the flanks of the Ibi Gamin, whose

summit is about 25,500 E. E., according to Captain R. Strachey.

"We had an opportunity, during this ascent, of making several

observations on the temperature, the hygrometric conditions, and

the transparency and blueness of the atmosphere, and of examining

on a large scale the Geological and Orographical structure of the

great group of the Ibi Gamin Mountains. We may be permitted

to remark, that, a3 far as we know, it is the grestest height in any

Mountain system at which, till now, any observations of a similar

kind have been made.

Encamping the next three days on different parts of the Ibi

Gamin glaciers, between 17,800 to 19,000 E. E., we crossed, on the

22nd of August, a high glacier pass, leading from the Western

branch of the Ibi Gamin glaciers, along the Sursutti glacier, down

to the valley above Mana and Badrinath.

This pass (20,430 E. E.) is certainly one of the highest in the

Himalayas ; it has only once been crossed, by people from Mana,

some '60 or 40 years ago.

We arrived at the village of Mana, above Badrinath, on the 24th

of August. Erom Mana, we took two different routes, one of us,

(Adolphe,) left on the 2nd September and went again into Thibet by

the Mana Pass (18,365 E. E. high) for the special purpose of com?

pleting the Geological investigations on the composition of the

sedimentary fossiliferous strata on the North side of the Himalayas,

He succeeded in crossing the Sutlej a second time near Toling,

and, accompanied by a few mounted men, reached on the 9th of

September, without being in any way molested, the high pass of

Phoko La (18,700 E. E. high) lying in the ridge which separates

the Sutlej from the Indus, North-West of our former station,

Chako La.

He took a series of angles from this place, and went back tq

Toling, Tsaprang, and from thence to the village of Puling.
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On the 19th of September, he returned by the Nelong Pass

(18,110 E. E.) from Thibet into the Himalayas properly so called?

arriving at Nelong on the upper branch of the Bhagarutti, or "West-

ern Ganges, on the 24th of September, and reaching the village

Mukba, a little beyond Gangotri, on the 27th of September.

A high pass, (3rd October 17,610 E. E.) leading from Mukba

to the origin of the Tonse Eiver, offered a good opportunity for

examining the very remarkable Geological structure of the high

groups of the Jumnotri and Dundar peaks.

From the Tonse, he went up to Kedar Kanta (12,630 E. E.,) an

isolated Mountain, commanding a very extensive view, and after

staying there two days (12th and 13th of October), went down

along the Jumna valley to Mussoorie, which he reached on the 18th

of October.

The second of us, Eobert, left Badrinath on the 7th of Sep-

tember, having been engaged for some days with Photographical

experiments.

He went down by Tosheemath and Okimath to Kedarnath Temple,

where he employed three days, (21st to 23rd September,) in examin-

iog the structure of the Kedarnath glacier and the Topography of

the Mountain system between Kedarnath and Gangotri. Sending

round the baggage by the ordinary road, he himself crossed over a

series of passes from 11 to 12,000 feet to Salung, on the Bhagarutti

Eiver, where he arrived on the 3rd of October. These passes offered

a good opportunity for the determination of the limits of vegetation

in the central parts of the Himalaya for comparison with similar

observations which had been previously made on the higher passes

leading out to Thibet.

Erom the Bhagarutti he crossed over the Chaia and Bainsura

Passes (15,280 E. E.) to Jumnotri, and there examined the remark-

able hot-springs
; the temperature of the warmest is 89° centigrade,

being nearly equal to the temperature of boiling distilled water at

this place (90.50° cent). He filled here, as well as at the hot

springs of Badrinath, Gaurikund, Uri and Banassa, a considerable

number of fine glass bottles with water, and we hope that the

chemical analysis of these waters may not prove without some
interest hereafter. He went down along the Jumna Eiver to Mus-
soorie, where he arrived on the 21st of October.
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We beg finally to state the great obligations we are under to Mr.

Batten, the Commissioner, and to Captain Banisay, the Assistant

Commissioner, of Kumaon, who did every thing in their power to

assist the progress of our researches in the Himalayas, and who

kindly procured for us every where the men best able to give us all

the necessary information about the country.

Physical Geography and Meteorology.—Magnetic Observations.

1st.—Complete Magnetic Stations have been made at

—

1. Benares.

2. JNynee Tal.

3. Milum in Johar.

4. On the Sutlej near its confluence with the Gyungal Biver,

where only the Magnetic Dip and Declination could be

determined.

5. Mana in Grurhwal above Badrinath.

6. JSFelong (declination only).

7. Ussila, near the origin of the Tonse Biver.

8. Mussoorie.

We may be excused for not entering at present into any detail of

the result of the Magnetic observations themselves, since we are

anxious, before giving the general results of these observations, to

compare our data with the corresponding observations made by our

brother, Hermann Schlagintweit, in the Himalayas of Sikkim, in

the Khasia Hills, and in Assam.

The necessary calculations and reductions will, however, be com-

pleted in a short time, and we shall have the honor to submit to

Government, as soon as practicable a full comparative account of

the whole of these observations.

Barometric and Hypsometric observations.

2nd. We have been able to make during the whole of our journey

continuous observations of the Barometer and of our delicate Hyp^

someters or boiling point Thermometers,

Our two Hypsometers have arrived quite safely at Mussoorie. Of

the Barometers which are very difficult} to carry during a long time over

a mountainous country, one by Adie, of LondoD, arrived in perfectly
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good order in Mussoorie. In two others, some air introduced itself;

they will however, be easily boiled and put again in perfect order,

in Lieut.-Colonel Waugh's office at Dehra. Two small Mountain Ba-

rometers, by Newman, with which Captain Thuillier kindly supplied

us at Calcutta,were of great use to us whilst going up along the Gan-

ges to ISFynee Tal, enabling us constantly to make comparative observa-

tions with the help of our assistants, but we found that their con-

struction was not well adapted for travelling in the Himalayas,

where a considerable quantity of air soon introduced itself into

the tubes.

3rd. "We have determined the elevations above the sea of from

350 to 400 places, and have endeavoured as much as possible to

obtain for each place not only one, but several readings of the

instruments at different hours. At some stations like Nynee Tal,

Chineir Peak, Laria, Kanta, Milum, Tanti Pass, the Sutlej near

Gyungal, Mangnang, Mana, Kedar .Kanta and Mussoorie, we have

obtained a regular series of Barometric observations during several

days or several weeks, we ourselves or our assistants reading the

instruments hourly, or at intervals of two hours.

"We may be excused for not subjoining to this Eeport any larger

list of heights, since it would take a very considerable time to make

the necessary calculations with all the accuracy and the detail which

is required for exact and final results, and the great distances over

which we shall have to go to complete the observations made last

year, make it impossible for us to stop a long time in one place. In

reference to the heights quoted in this report, we wish to state that

they have been calculated from corresponding observations made at

Agra and at Bareilly. The observations at Agra were made with

great care in the Office of W. Muir, Esquire, Secretary to the

Government of N. W. P., for those at Bareilly we are indebted to

the scientific zeal of Dr. Payne. Mr. Muir obligingly transmitted

to us regularly the monthly registers.

The heights thus deduced must not be considered as quite final

results, since at a later period, when we have an opportunity of

calculating the whole of our heights from several corresponding

stations, and introduce certain corrections in reference to the exact

mean temperature of the air between the higher and the lower
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stations (deduced from simultaneous observations at intermediate

places), our present results may be altered in some degree.

Temperature of the air and of the groimd.

4th. The Meteorological observations of the dry and wet bulb

Thermometer, of the temperature of the ground from the surface

to a depth of five or six meters, of the temperature of rivers, &c.

have been regularly made in connection with the Barometric observe

atioos ; a regular series of observations being made at all the stations

where we halted for some time. "We found that the moisture of

the atmosphere considerably decreased as we advanced from the

southern branches of the Himalayas northwards to the high valleys.

In Thibet, the dryness of the atmosphere was constantly very great,

It is also worth remark that in Thibet, daring the warmest months

of the year, in July and August, the temperature of the air is

sometimes very warm, rising in the shade at elevations of 13,000

and 14,000 E. I\ to from 22° to 25° (centigrade). The temperature

of the surface of the ground exposed to the sun rises to 45° centi-

grade.

The variations of temperature are, at the same time, very great,

and sudden clouds, which prevent for a time the heating of the

soil by the sun, produce, after a short time, a great decrease in the

temperature of the air, amounting to 10° and 12° cent. Passing

clouds, sending down suddenly a light fall of rain, or more often of

fine-grained snow, are also of very common occurrence, both in the

Sutlej valley and on the Passes.

5th. The rainy season extends, though with much diminished

force, up to the highest valleys along the southern water-shed of

the Himalayas. It begins later and ends earlier than in the outer

ranges, and on many days the threatening clouds travel up from the

southward to the higher valleys, without producing any sensible fall

of rain. The rainy season cannot be said to extend properly speak-

ing across the Himalayas into the basin of the Sutlej. The regular

succession of the dry and rainy seasons of India is unknown there,

and, from very good information which we obtained, there is no

month of the year which can be considered free from rain. But

nevertheless the influence of the Indian rainy season is still felt in
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Thibet. During the time of heavy rain-falls on the southern side

of the Himalayas, we very often saw for several days together

masses of clouds, which came from the south, hanging over the

Sutlej plain. They occasionally produced rains, which fell in great

quantities, but never lasted an entire day.

6th. The winds in the Himalayas and in Thibet during the

summer months, are generally of great regularity, blowing up con-

stantly nearly every day from the South, South-West or South-

East.

(a.) In the upper Himalaya valleys, the wind generally sets in

at from 9 hours to 10 hours a. m., its strength increasing consider-

ably towards the evening.

(b.) The intensity of the wind seems to be greatest on the passes

leading from Thibet into the Himalayas elevated from 17,000 to

19,000 E. E. where we experienced sometimes in the afternoon a

most furious Southerly gale. In going from thence to the South-

ward, the intensity of the wind decreases in a very striking way,

and on Kedar Kanta, and on the stations in the outer Himalayan

ranges, the intensity of the wind is, comparatively speaking, very

slight. This increase in the intensity of the wind on the high

northern passes seems to be due to two causes—the first of them is,

that the wind may in part originate in the hot valleys of the South-

ern Himalayas themselves ; the second, and we presume the more

important cause, will be that the wind produced by the great ascend-

ing current over the heated Indian plains is fast travelling North-

ward at a very great elevation, and only sinks down when it reaches

the colder and higher chains of the central Himalayas.

In support of the latter view, we may mention that we often saw

very high clouds above us moving at a great rate, whilst the wind

at our own elevation had a much smaller velocity.

7th. Our observations of the temperature of springs and of the

ground at various depths have shown

—

(a.) That the temperature of springs and the temperature of

the ground at depths varying from one to three meters, is, at equal

heights, considerably higher in Thibet than in the Himalayas ; the

cause of this will be that, in Thibet, we have a plateau whose mean

elevation is from 14,500 to 16,000 E. E., whilst the Himalayas, at

Q
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the same height, offer only a series of ridges, intersected in a}

directions by large and deep valleys.

(b.) The height at which the temperature of the ground is 0°

cent, or 32° Faht. seems to be along the passes which lead from the

Himalayas, into Thibet, about 17,000 F. F., at this height we several

times found the temperature of the ground at a depth of 2 or 3

meters to be 0° cent., and some good springs a little lower showed

temperatures of only 0.2° and 0.5° cent.

8th. In the outer ranges of the Himalayas, and in the valleys

between them, at elevations of about 4,000 E. F., the temperature

of good springs on an average may be assumed at 18° cent., the

decrease of temperature from this height to the line of zero would

therefore be one degree cent, for an ascent of about 720 E. F
#

It seems pretty certain that the decrease of the temperature of the

ground and of the springs from the foot of the Himalayas up to

the line of zero is more rapid than in the Alps of Europe, where we

formerly found 700 or 730 French feet for a decrease of temper-

ature of one degree cent.

9th. We endeavoured as often as possible throughout the journey

to determine the height of the different lines of vegetation, the height

of the snow line, &c, by aid of our barometers. We found, as a

general rule, that the limits of shrub vegetation, of grass, and phane-

rogamic plants, rise considerably higher on the Thibetan Mountains

than in the Himalayas. We found that some very isolated phane-

rogamic plants ascend generally speaking, in these two Mountain

ranges to heights of 17,800 to 18,400 E. F. ; the maximum of height,

to which we saw some very few phanerogamic plants rising, was on

a sunny rocky island, between the snow masses of the Ibi Gamin

glacier, at an elevation of 19,800 E. F., which, if we are not mis-

taken, is the greatest height at which till now phanerogamic plants

have any where been found. The line of the lower limit of snow

without doubt rises higher on the Northern Thibetan side of

the Himalayas than on the Southern India face of the mountains, as

Humboldt maintained a long time ago.

In reference to the periodical development of vegetation, which

forms an interesting element in considering the Physical Geography

of a country, we may mention, amongst other results, that in Thibet,
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in valleys of 12,500 to 14,000 E. E. elevation, the ripening of grain

(a sort of wheat) takes place at a considerably earlier period than

in the valleys of the Himalayas which are situated only at heights

of from 10,000 to 11,500 E. E. ; the principal cause of this appears

to be that, in the higher Himalayan Mountains, the great amount

of snow retards vegetation in the spring, and tends after melting to

cool down the temperature of the surface of the ground for some

considerable time, whilst in Thibet the fall of snow in winter is

never large, and, as we have been informed, it constantly melts away

again some days after its fall.

Influence of height upon Man.

10th. The influence of height upon the constitution of man

varies exceedingly in different individuals. It depends much on the

physical strength, and the acclimatization of a few days at great

elevations certainly tends very considerably to diminish its effects

;

but there is no doubt that this influence exists ; it generally pro-

duces more or less severe headache, and difficulty of respiration,

and in some instances we saw that some of our people were spitting

blood ; complaints of the eyes too are of frequent occurrence, pro-

duced in part by the bright light of the snow, in part by heavy winds

which blow small dust into the eyes. It certainly is difficult to

ascertain how much is due in these phenomena to the diminished

pressure of the atmosphere, and how much to the great bodily

exertion.

We had occasion ourselves to test the great effect of acclima-

tization ; when for the first time we crossed heights of 17,500 and

18,000 E. E. we felt more or less headache, but after having crossed

several others of these passes, and slept and lived on them for some

days, we found ourselves quite free from any complaints at heights

of 18,000 and 19,000 E. E., when, however, we ascended Ibi Gamin

to a height of more than 22,000 E. E. neither we nor any one ot

our people escaped headache, difficulty of breathing and severe

pains in the eyes.

Geography and Geology.

11th. We had with us two Theodolites, a large one minutely

divided by Pistor, at Berlin, and a smaller one by Jones, which have

remained in perfect order during the whole of the journey.

Q 2
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We made great use of them in the parts of the Himalayas North

of the Snowy Kange and in Thibet, and we endeavoured, by taking

a series of angles from several elevated stations, to furnish materials

for ascertaining the position and height of the ranges between the

Sutlej and North of the Indus ; the principal stations were near

Milum and on the Milum Glaciers, the Sutlej near Gyungal, the

Indus near Gurtok, Gunshankoerr (19,640 E. F.), on the Ibi Gamin

Glacier (19,220 E. F.), on the Mana Pass (18,365 E. F.), Chako

La (17,350 E. F.), and Phoko La (18,700 E. F.), the belong Pass

18,110 E. F.), &c.

We hope that our observations, combined with the excellent

researches formerly made at other points by Captains Henry and

Richard Strachey, may serve to give a pretty correct general view

of the interesting geography of the large basin of the Sutlej.

11th. Our topographical maps refer more especially to the dif-

ferent glacier systems in the central groups of the Himalayas, several

of these maps will be found in the book of drawings, &c, which we

have the honor to submit to Government for inspection, together

with this Report.

We think it essential to state that these maps, as they are at

present, being mere topographical sketches made during the journey

and on the ground, have, comparatively speaking, only small parts

of our bearings and angles protracted upon them. They will all

require revision and correction, after the final computations of our

angles ; we hope therefore, that these maps may not be used for

publication, till we have had the opportunity of making all the

necessary revisions as accurate as possible.

We must content ourselves with enumerating in a few paragraphs

some of the results to which we think the geological investigation

of this part of the Himalayas must lead us.

12th. The extent of the real crystalline rocks, as granite, gneiss,

and true mica schists, is, comparatively speaking, much smaller in the

Himalayas than has been sometimes assumed. They are strictly

limited to the high central groups of this mountain system.

These groups seem to form, from a distance, one continuous line

of high peaks, covered with snow, generally known under the name

of the Snowy Range; but in reality, it is by no means a continuous
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chain of mountains, but a succession of several groups separated

very often by deep valeys.

These groups do not even follow each other from East to West

on one and the same line ; but some of them, as, for instance, the

group of Nanda Devi and Trisoal, lie very much to the South,

while the next great group, that of Ibi Gamin, lies thirty or forty

miles more to the Northward. There are also iustances of several

central groups, or at least several nearly quite independent parts of

one system, lying behind each other, in making a section from South

to North, so that you have in going straight to cross a series of

snowy ranges.

The best examples of the latter structure with which we are

acquainted at present, are the high groups of Bunderpunch and

Shergeroin near Jumnotri, with the high Dundar peaks North of

them, and the high mountains to the North and South of the Baspa

valley in Bisser.

This arrangement of the central Himalayan groups reminded us

very much of the structure of the Alps.

Altogether, indeed these central groups of the Himalayas have

much resemblance to the highest parts of the European Alps, both

in reference to the distribution and general form of the valleys filled

with numerous glaciers, as well as with regard to the forms of moun-

tain peaks and the character of vegetation.

But these are nearly the only parts of the Himalayas which can

be compared with the Alps, the geological structure of all the rest

is extremely different.

The prevailing rock of most of the Himalayan groups is gneiss,

passing into mica schist. It was only in some of them, as in the

Gangotri and Jumnotri groups, that we met with large and predo-

minant masses of true granite ; in some places this granite passed

into the remarkable rock protogine, or talc granite, which composes

the Mont Blanc group in the Alps.

We felt considerable interest in investigating whether the " fan-

like" structure which prevails in many groups of the Alps, was also

to be found in the Himalayas.* As far as we have ascertained at

* By M fanlike structure" is understood the curious phenomenon first discovered

in the Alps by Saussure, that in several instances the strata or planes of foliation
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present, it seems that this structure cannot be considered as very

general in the Himalayas. "We only found one clear example of it

in the Jumnotri and Bussa group.

There we see the gray slates constantly dipping under the granite,

which overlies them in thick masses, forming the high peaks of Bun-

derpanch, Shergeroin, &c.

13th. The Feldspathic crystalline rocks of the centre, are accom-

panied by large masses of grey schists, which are especially deve-

loped along the Southern side of the central groups ; to the North-

ward of them they often form only a very small band, passing into

stratified azoic slates. These schists can by no means be consi-

dered as a real crystalline rock.

As in the Alps, they are of a very irregular and varied compo-

sition ; they are generally of a greyish colour, and contain large

quantities of clay and more or less lime. The quartz is generally

not present in regular small grains, but either disseminated through-

out the rock or entirely absent. The mica is generally present in

exceedingly small laminae. Sometimes considerable quantities of

limestone are found between the schists.

These grey schists extend very nearly from the central groups

down to the Southern edge of the Himalayan mountains. There

they pass very often into clay slates of a more sedimentary cha-

racter.

We have not been able to discover any fossil remains in the grey

schists themselves, but in the clay slates into which they graduate

to the Southward, we found, in the neighbourhood of Nynee Tal,

numerous Foraminifera, evidently identical with those which accom-

pany the eocene numulitic formation ; our observations during next

year must teach us, whether we shall be justified in drawing a

general conclusion from this fact, as to the age of the outer ranges

of the Himalaya composed of similar clay slates.

14th. It was observed a long time ago, that in the great mass of

grey schists which must be traversed before reaching the central

group of the Himalayas, a remarkable uniformity in the dip of

of the gneiss dip from both sides under the highest part in the centre, where they

stand vertical, so that by drawing a geological section we get a somewhat fan-

like form.
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apparent stratification prevails. Our observations have perfectly-

convinced us that this is no real stratification, but merely cleavage,

produced, as is now generally assumed, by a great tension in the

interior of the highly altered rocks.

The general dip of the cleavage planes is in a Northerly direction,

deviating in some parts of the mountains to the North-west, and in

others to the North-east ; and it seems that in many cases at least

the cleavage of the central gneiss masses dips in the same direction

North North-east, or North North-west.

If, after crossing the central groups we continue a geological

section into Thibet, we observe that, in the sedimentary fossiliferous

strata which are then met with, there occur, independently of each

other

—

(a) a true stratification and (b) a cleavage, which dips in the

same direction, like the cleavage of the crystalline rocks which un-

derlie the sedimentary strata.

15th. This very general Northerly dip of the cleavage continues

in the sedimentary formations until we reach the alluvial plain of

the Sutlej valley. But it is a fact well worthy of remark, that a

perfect change in the dip of the cleavage takes place in the moun-

tain ranges which rise between the Sutlej and the Indus, and to the

North-east of the Indus.

We had occasion to examine these mountains along two sections

over the Chako La and Phoko La Passes, distant more than 20 miles

from each other, in a North-westerly direction. The mountains are

composed of various metamorphic schists, intersected with green-

stone dykes, running on an average parallel with the mean direction

of the chain.
*

In these mountains, as well as in the similar rocks brought to

light by the great denudation of the Sutlej river, we constantly found

the cleavage dipping under angles of 45° to 70° to the South or

South-west.

This dip is exactly opposite to the dip of the cleavage in the

Himalayas.

It therefore seems that, talcing a general view, the cleavage in the

Himalayas of Kumaon, and in the mountain ranges whichface the

Himalaya to the Northward, forms one great fan, of enormous dimen-

sions, the cleavage dipping in the Southern part of this fan to the
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Northward, and in the Northern part to the Southward. It is only

with some hesitation that we venture to bring forward this opinion.

Our observations during next summer in a part of the Western

Himalayas, and of Ladak, must show whether this structure can be

considered a general one or not.

Sedimentary Strata.

16th. In the sedimentary strata, which, as it has long since been

ascertained, compose the northern flanks of the Himalayas, we

met with

—

(1) The silurian and devonian formations, the latter being cha-

racterised by the appearance of numerous large and long-winged

spirifera ; and (2) the trias with several ammonites, closely allied to

those which characterise the trias of the Alps, and the Jurassic

formations. The latter is divided stratographically into two great

groups, the lower one composed of black and bluish slates and marls,

containing in many places large numbers of well-preserved ammo-

nites, the upper group consisting of limestones and marly lime-

stones of different colours, which seem not to contain any ammonites

but are very often full of bivalve shells, comprising small and large

oysters, pecten, a very characteristic and common species of Astarte,

a Trigonia, which we think will not be distinguishable from the

wide-spread Trigonia costata, found also, if we recollect rightly, in

Cutch, &c.

Amongst the numerous ammonites which we had occasion to

collect in the lower group from different localities, we found nothing

which would indicate an age as old as the lias.* They all are of

forms which characterise, in Germany and England, about the

middle part of the Jurassic formation. "Whether the lias formation

exist in these parts or not, is a question which as yet we are not

quite prepared to decide.

We have no books at hand to examine as minutely as necessary,

some small fossil remains of pentacrinus and terebratula, which we

found in such a stratographical position, that they may perhaps

belong to this formation.

* The collections made by Captain R, Strachey in 1848, were, we believe, the

first which showed clearly that the ammonitic deposits were younger than the lias.
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We have been unable to find any traces of a cretaceous or numu-

litic formation in these parts of the Himalayas, the tertiary strata

of the Sutlej basin repose immediately upon the Jurassic formation.

Valley of the Sutlej.

17th.—The alluvial deposits which we meet after traversing the

sedimentary strata on the northern flanks of the Himalayas, do not

form an elevated plain bordering the Himalayas to the Northward,

as the plain of Hindustan does in the Southward ; they are merely

alluvial and lacustrine deposits, filling up the inequalities of one of

the largest longitudinal valleys of the world. On the other side of

the Sutlej, and of the Indus, new high mountain ranges rise covered

with snow, and very probably bearing glaciers, which evidently

belong to the same system of mountains. Looking from a high

station like Grunshankoerr peak near the Indus (19,640 E. I\) over

the Himalaya mountains to the South, and the long range of moun-

tains to the Northward, the mind is strongly impressed with an

idea of the unity of both mountain systems, in reference to orogra-

phical and geological structure.

It is evident that the Himalayas form only one incomplete part

of the great mountain system of High Asia ; the numerous large

rivers descending from the Himalayas to the South into India, all

run through lateral transverse valleys, which might perhaps be

compared with regard to their position in the general mountain

system (though of course not with regard to magnitude) with the

numerous parallel transverse valleys running from the Pennine Alps

into the Rhone, or from the Tauern chain in the Tyrol into the

Salzach and the Draw.

18th. The tertiary deposits in the basin of the Sutlej are of a

fluviatile and lacustrine nature ; they have been deposited in a large

fresh-water lake, probably formed by a rocky barrier, formerly exist-

ing at the place where the Sutlej now penetrates the Himalayas.

"We found in them numerous fresh-water shells near Mangnang

and Tosing ; besides these they contain many remains of vertebrata

we were able ourselves in the neighbourhood of Mangnang to pick

out from the rock some of these fossil remains, and ascertained the

localities where others which we bought were procured.

R
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The deposits consist in part of gravel and sand, in part of very

finely grained clayey and calcareous strata, of a light yellowish

colour. They are interstratified with each other; the shells are

chiefly found in the marls and clays, which are specially predo-

minant in the central parts of the basin ; and at Mangnang, Tosing*

&c. the fossil bones are found both in the marls and in some fine

grained sands which accompany them.

The strata lay everywhere quite horizontal. The thickness of

these deposits is very variable, since the original rocky surface of

the valley is very undulating, as is shown in the deep valleys of

denudation along all the rivers.

The average thickness may be assumed to be from 1,000 to 1,500

E. E. but the maximum exceeds 3,000 E. E.

19th. The Sutlej and its numerous tributaries in Thibet, form

one of the finest examples of the mode in which the erosive power

of water acts upon loose deposits and upon solid rocks, under various

circumstances. The rivers have excavated valleys of denudation

2,000 and sometimes even 3,000 English feet in depth. These

valleys are not excavated in the lacustrine tertiary deposits only,

but very generally along the Sutlej, solid rocks are cut through to

p a depth of 1,000 and 1,500 E. E. This great depth of the valleys

of denudation is evidently due to the fact, that the Sutlej after-

wards enters the Himalayas where the fall of the river per mile is

enormous. The great acceleration experienced there, has been gra-

dually reaching upwards, and has affected the whole river system

of the Sutlej basin.

When re-entering the Himalayas, afterhaving examined these great

denudation valleys, we proposed to ourselves to investigate the effect

produced by the Himalayan rivers, which have such an enormous fall

per mile, upon the excavation of their valleys. We soon convinced

ourselves that, though the general direction of these valleys was

without doubt originally caused by faults, and by the general

arrangement of the mountain chains, their forms had afterwards

been altered to an immense extent by the action of the rivers, and

by the rain falling in enormous quantities during the rainy season.

"We have ample proofs by the existence of ancient river deposits

and water marks, at great heights above the present rivers, and from
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the form of the valleys themselves, that most of the large transverse

valleys of the Himalayas have been excavated to a depth of more

than 3,000 and 4,000 E. feet by the action of water alone.

20th. "We noticed also the absence of true erratic blocks both in

the Himalayas and in Thibet, which are so numerous round the

Alps of Europe.

Glaciers.

21st. Glaciers sometimes of great extent are found everywhere

in the Himalayas round the central groups. They even exist in

Thibet, where the fall of snow is so much less, and we have every

reason to believe, both from what we saw ourselves, and from the

information which we received, that glaciers are again met with in

the ranges to the North and North-east of the Indus.

The two largest glaciers which we have been able to examine, are

the glacier of Milum and the Ibi Gamin glacier, issuing from Ibi

Gamin into Thibet and giving origin to the Mangnang river. These

two glaciers are certainly larger than any in the Alps, but, as a

general rule, we may say, that the glaciers of the Himalayas are

not so much larger as we might expect from a consideration of the

great extent and elevation of these mountains. One cause of this

phenomenon may be, that the high valleys of the Himalaya have,

in general, a greater and more precipitous slope than the corres-

ponding valleys in the Alps, so that the ice is carried down too

quickly to lower and warmer places ; the heavy rains during the

warmest part of the year, will also tend to melt away the ice.

22nd.—During the course of our journey, we visited and examined,

to some extent, more than 40 glaciers, which, according to the classi-

fication in the Alps, must be termed glaciers of the first order. The

largest accumulation of great glaciers in the Himalayas of Kumaou,

Gurhwal and Bisser, is around the great group of the Ibi Gamin

peaks.

The physical structure of the glaciers of the Himalayas, the laws

of motion, the distribution of the moraiues and of the crevasses,

is precisely the same as in the glaciers of the Alps. We could

constantly trace also the blue bands of ice, or " ogives" which form

such a characteristic physical phenomenon in the Alpine glaciers.

B 2
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Amongst the results of our observations we may briefly mention

two points.

23rd.—We have collected many proofs that, as we formerly main-

tained, in accordance with Professor T. Forbes' views, the original

stratification of the snow which fills the upper part of the glacier

basins, is perfectly destroyed during the process of the transform-

ation of the snow and neves into glacier ice ; the blue bands and

ogives of the glacier, properly speaking have no connection with

the former stratification of the snow.

24th.—At several glaciers, especially at the great Ibi Gamin

glacier, we found the curious phenomenon which we formerly de-

scribed in the Alps, under the name moraines de neve ; that is to

say, we observed in several instances, that different affluents of one

glacier were separated, not by the layers of stones called moraines,

but by a small band of neves squeezed in between the two affluents.

Lower down in the course of the glacier when the neves disappeared,

they remained nevertheless distinctly separated by considerable

depression between them ; moreover, the individuality of each affluent

was proved by a perfectly independent arrangement of the blue

bands and ogives. This phenomenon shows well, that the heaps of

rocks which generally lie along the line of demarcation between

two affluents of a glacier, are quite of a superficial nature, and that

the real separation is entirely due to the interior structure of both

tributaries.

25th. As a general phenomenon we must finally mention that,

on all the glaciers of the Himalayas which we examined, with

scarcely one exception, we found most evident proofs that they are

at present smaller than they were at some former period. We
constantly found heaps of moraines at a distance of from several

hundred to some thousand feet, in a few instances even of some

English miles, from the present ends of glaciers ; the height and

thickness of the ice had also been proportionally larger. The

Thibetan glaciers afford peculiar facilities for the investigation of

these phenomena. Their moraines consist principally of fine gneiss

rocks brought down from the higher mountains. The ancient moraines

of white gneiss deposited upon dark sedimentary schists, can be

very distinctly traced to a distance of from four to five miles from
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the present ends of the glaciers of Ibi Gamin, of Joharna, and of

Photi, and are elevated some hundred feet above the present level

of the ice. This greater extension of the glaciers has evidently-

belonged to the historical period, since the ancient moraines repose

constantly upon all the older tertiary and diluvial strata, and if we

are not mistaken a diminution in the extent of some of these glaciers

is still going on at present.

We wish especially to remark, that this greater extension of the

Himalayan glaciers, at some former period, is a phenomenon very

different from that which gave rise to what has been called in

Europe the "glacier theory," by which an attempt was made to

explain, on the hypothesis of a former enormous extension of the

Alpine glaciers, the existence of the great erratic deposits all around

the Alps, where the erratic blocks are in situations very different

from the ancient moraines in the Himalayan glaciers.*

"We are not as yet prepared to give an opinion about the physical

causes (changes of climate, and general subsidence or elevation,)

which may have produced this difference in the extension of the

glaciers.

(Signed) Adolphe Schlagintweit.

BOBEET ScHLAGINTWEIT.

Agra, November 24<th, 1855.

A short account of the Journeyfrom Milum in Johar, to Gartoh in

the Upper Indus Valley, and of the ascent to the Ibi Gamin JPeak

by Adolphe Schlagtntweit and Robert Schlagtntweit.

We left Milum on the 6th of July, with Mani, the Putwarri of

Johar, and a good number of Jubboos and people, since we wanted
to send all our baggage by the upper road to Niti. After crossing

the Uta Dhura Pass, we went up, with a few people only, to the

Janti Pass, (18,650 E. F.,) where we staid for three days, which

* That I may not be misunderstood, I must refer here to the remarks on this

difficult subject, contained in the first and second Volumes of the Researches in

the Alps, published by my brother Hermann and myself.

—

Adolphb Schlagin-
TWEIT.
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gave us an excellent opportunity of making several physical experi-

ments at a somewhat considerable height.

From this point we went on to Laptel, where we were much dis-

appointed at finding that the Thibetan authorities had done us

the honor to give us a guard of nine Hunias, who wanted peremp-

torily to prevent us from crossing over into Thibet Proper. "We

staid at Laptel three days, and there as well as at Janti succeeded in

making a tolerably complete collection df fossil remains from the

Silurian up to the younger Jurassic strata.

In order to deceive our Hunia guard, we went along the Niti road

as far as Selchell, and from thence tried to make our escape in the

night of the 16th of July ; we left all our camp behind, and took

only four Bhutias, and the most necessary instruments and pro-

visions with us. We had mounted our four Bhutias, and four horses

were sufficient to carry all our baggage. We went on during the

night and during all next day, and in the evening we had arrived

on the alluvial plain which fills up the broad valley of the Sutlej.

"We thought ourselves now pretty safe from discovery, and were just

about to put up for the night in a little valley, when we discovered

our Hunias on horseback following our track. Mani especially told

us not to shew the least fear of them ; they came on crying and

hurraing, and the two first of them who got up to us tried to get hold

of the bridles of our horses ; but we gave them some severe blows

with our hunting whips right over the face, which took them much

by surprise. They immediately dismounted, making their salams,

and sayiDg that they were our friends, (we had given them some

rupees at Laptel,) but that they had received strict orders to accom-

pany us as "a guard. One of them was a Kuchop, or Thibetan

Chuprassi ; they said that these strict orders had been given on

account of the present wars with the Nepalese, since the authorities

were afraid that we might be plundered or killed, and that they

might afterwards be held responsible for it by the Indian Govern-

ment. "We ordered one of them to go to Daba (which was not

very distant,) and to tell the Jungpun, or head Thibetan authority

there, to come out and make the necessary arrangements with us.

As we had expected, the Jungpun did not make his appearance

himself, but his head clerk, or Dink, a decent looking young Lama
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from Lhassa came out the next morning, saying that his master had

gone to Chaprang (which was of course a mere lie). We had con-

vinced ourselves that during the present war it was impossible for

us to go to Mansarower, since even the Bhutias had been robbed

and molested by the disorderly Thibetan soldiers, but we deter-

mined to try whether it might not perhaps be possible to proceed

to the Upper Indus valley, near Garfcok, which had only hitherto

been visited by Mooreroft in 1812. After endless negociations with

our Dink, supported by rupees, brandy, &c, we succeeded in obtain-

ing permission to proceed as far as the Sutlej. "We signed a written

agreement, stating that we were allowed to remain three days on

the Sutlej, and that we were to pay a fine of Es. 600 if we crossed

that river. Accordingly we went on to the Sutlej near its junction

with the Gryungul river. After staying there two days, engaged

with astronomical and geological observations, we were met by the

Bara Mani (Mani's cousin) who had come out to our assistance.

He is the welthiest of the Milum people, and has really got much

influence in Thibet. He had come a day or two before to Daba,

where the Jungpun is his friend and owes him some thousand rupees,

and he and the seven Niti Pathans, who happened to be in Daba,

negociated with the Jungpun, and must have made a considerable

disturbance in the place, telling the Jungpun that we were not

people to be ill-treated and driven out of the country with impunity.

After two days, the Bara Mani and two of the Jungpun's clerks

came to our camp; our brave Bhutias had really succeeded in

obtaining permission for us to proceed as far as the Chako La Pass,

which lies in the ridge which separates the Sutlej from the Indus.

The Hunias had now become quite friendly, and the two Lhassa

ofiicials exchanged with us some little presents. "We bought from

them a number of Chinese articles at an extravagant price, and

before long they had all got the conviction that there was no harm

in our staying for some days in their country.

Permission had been granted us to remaiu five or six days on

Chako La and the two Manis had pledged themselves in writing to

pay a considerable sum if we should go any farther or remain any

longer. We were only accompanied by two people of our guard,

the others had found it more comfortable to remain at the foot of
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the cold mountains near the Sutlej. We lost no time in making

the best use of the few days granted to us. On the 26th we arrived

on the Chako La, and placed our camp as close as possible under

the pass itself.

On the 27th in the early morning, we went away. Numerous

Bhutias (who all did what they could to assist us) and Hunias were

constantly crossing the pass with their sheep. To avoid suspicion,

we left our little tent and the greater part of our baggage, and one

of our Bhutia servants behind ; one Hunia, who knew exactly where

we wanted to go, accompanied us ; two horses carried our theodolite,

hypsometric apparatus, and some provisions. "We told the people

that we only wanted to go to a mountain near the pass, to look at

the "compass." After crossing the pass, we left the usual track,

and went on through a lateral valley. To our great astonishment,

we found that the lower part of the valley was filled with more than

a hundred of armed Hunias, and our people got much frightened^

saying that these men were sent out by the Garpon or resident of

Garfeok, to catch us, &c. We lay down in a small hole and despatched

one of our men to get information. He was soon, however, disco-

vered and surrounded by the Hunias.

We saw with our large telescope that much crying and quarrel-

ling was going on below ; they searched his horse and got hold of

his gun. After some time, however, they let him go. He had-

found among these people, who came from Chumurti and were going

to the seat of war, one old friend, who had settled every thing. He
had told them that we were Gurhwal people and had been afraid of

being plundered if we went down into the valley. In the evening

we went down a little lower along a small valley, just on the limit

of the highest shrubs. The night was unhappily a very bad one.

Without a tent, and with only a few blankets, we lay down as close

together as possible ; in the morning, we were covered with snow

more than three inches deep. The sun, however, melted away the

snow from the ground, and we were glad to find that the greater

part of the troublesome Hunias had gone on early in the morning.

We rode as far as we could across the valley where their camp had

been, and upon a mountain on the other side of it. The weather

had become beautifully clear, and in the afternoon we had the
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pleasure of finding ourselves in the Indus valley, some miles above

Gartok.

From a little hill on the left side of the valley we had an excel-

lent view over the large valley, and over the mountain ranges which

border it to the .North-east, and we were able to take numerous

angles with our theodolites, and to make some drawings. On the

28th we went on to the Indus river itself, and after taking altitudes

of the sun, &c, were obliged by the most absolute want of provi-

sions to return without delay along the usual route to our camp on

the Southern side of Chako La, which we only reached late at

night. The next day, the 29th, we went out over Chako La again

with fresh horses, to one of the peaks of this mountain range, Guns-

chankoerr, which from its isolated position and somewhat consider-

able height (19,610 E, F.) promised to be a good station for study-

ing the orography of the surrounding country. The view which we

had from the top of the mountain was really magnificent. To the

North we had high snowy mountain ranges from East of Kailas

along the Indus valley far beyond the confluence of the two great

branches of the Indus ; right at our feet we saw the great plain of

the two Sacred Thibetan Lakes (the water itself was only visible in

a few small patches) and the pass which separates the Sutlej from

the Brahmaputra. To the South the Himalaya was visible from

distant snowy peaks in Nepal far East of the Brahmaputra pass,

over Gurla Gumin beyond the high peaks of Bessez, Koenower and

Spiti. On the 30th we returned to the Sutlej, and from thence we

went by Gyungal and Daba to Mangnang. By degrees we had now
got upon a very friendly footing with the Thibetans, and they even

allowed us to go into the villages of Gyungal and Mangnang. In

the latter place they have a fine temple and some high poplar trees.

They showed us the interior of the temple, gave us some books, &c,

and contantly expressed their surprise that we were not half so bad

a set of people as their Lhassa rulers wanted to make them believe

all Europeans to be. We bad also taught our Kuchop, or Thibetan

chuprassie, what the real duties of a good chuprassie were ; and he

went every day to considerable distances to procure fresh milk,

sheep, &c. from the shepherds. From Mangnang we proceeded

Southwards to the foot of the great Ibi Gamin glacier (Gamin or

a
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Ibi G-amin is the real Thibetan name for Kamet) ; we were met

there by some coolies from Mana, with provisions, some additional

instruments, &c. Ibi Gamin, which, seen from Gunschankoerr

over-towered all the Himalaya peaks, seemed to us to be one of the

most favorable mountains to ascend with the view of attaining some

considerable height. Furnished with axes, ropes and every thing

we wanted for the ice, we left our camp on the foot of the glacier

on the 16th of August. We were rather surprized to find that the

glacier was one of very considerable ascent ; it is an exceedingly

regular and very fine glacier, somewhat similar to the Aar glacier

in Switzerland, but considerably larger. Ibi Gamin seemed to

become more distant, the further we proceeded along the glacier, and

at last we discovered that the summit was situated in the most

remote corner, at its very source. For three days we went up

m short stages along the glacier, sleeping on the heaps of rocks,

" Moraines," which border it. On the third day, we encamped at

the very foot of the Ibi Gamin, at an elevation of 19,220 E. F.,

where the glacier valley terminates. We had altogether fourteen

people with us ; instead of wood we were generally obliged to burn

a sort of grass called peaug (a species of Cherleria, if I am not

mistaken), which we found on the mountains near the lower parts

of the glacier. The night of the 18th had been very cold and

stormy, but the following morning was pretty clear ; we there-

fore went out at 8 o'clock to see how far we could get upon

Ibi Gamin. Only eight of our people were willing to accompany

us; the other hands got quite apathetic, saying that they and

we were all about to perish. We soon began to ascend over steep

snow, often crevassed, which covers the flanks of Ibi Gamin ; halting

frequently and making a very circuitous route in order to avoid

crevasses, or places which were too steep to climb, we rose gra-

dually higher. At last at 2 o'clock it became absolutely impossible

to go on any higher : two of our people had got sick and had

remained behind, and all the rest of us felt exceedingly tired

and exhausted, more so indeed than we had ever been before in

our lives. The view which we enjoyed was not very extensive

;

clouds had been constantly passing around us, but in the clear

intervals we had a very instructive view over the glacier masses and
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ridges which surround Ibi Gamin. The highest point which we
reached had an elevation of more than 22,200 E. E. (22,260 E. E.

calculated from Agra). At 2 o'clock a strong North wind began to

rise, and this especially obliged us to descend as quickly as we

could ; the wind became very strong indeed lower down, and we

were glad enough when we had all reached our camp safely in the

evening. Ibi Gamin re-appeared for some moments between the

clouds, beautifully coloured by the setting sun, and it may be

imagined that we all looked back with great pleasure upon our route

which was distinctly traceable upon the highest point which we had

reached. We had got much accustomed to the influence of height,

especially during our Thibetan journey, but here not one escaped

unhurt ; we all felt head-ache and more or less severe pains in the

eyes, the latter being especially caused by the furious wind which

constantly blew the fine snow dust into our eyes. The night was a

very bad one, we had scarcely any fuel left for cooking, the wind

threatened every moment to tear to pieces our light tent, the cold

was intense, and our people, with the exception of one, had entirely

lost courage and the faculty of thinking. In the morning at 9

o'clock, as soon as the cold was a little less intense, we commenced

our descent to our second camp, which was in a somewhat more

sheltered position. This day we very nearly lost one of our men.

This poor fellow, a man called Dolpa, from Milum, an excellent

servant, who had been with us during all the Thibetan journey, was

taken ill the day before, when going up Ibi Gamin, and had a dan-

gerous effusion of blood. We of course ordered another man to

accompany him in going down to the second camp ; but his com-

panion made his appearance soon after us at our lower station, say-

ing that he had lost sight of the sick man in the heavy snow-storm

which we encountered on the glacier. We immediately sent back

two of our people to look for him and when they returned without

him three others started, but they could discover no traces of the

missing man. The next day we left behind two other men, with

strict orders to look after Dolpa, but all in vain. After our arrival

in Mana, we had already made all the arrangements with the Put-

warri for the family of the supposed dead man, when to our great

delight the poor fellow came in three days after us. He had been

s 2
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lying between some large stones on the Moraine where nobody

could see him, and the second day he slowly went down to our first

camp at the foot of the glacier. Unhappily our men with the

horses and yoobus had already left, and the poor man remained

three days without food in the wilderness, when he met some Mana

people, who brought him on. He was bad enough, and had his feet

injured by frost, but we think that he will entirely recover before

long. In the afternoon of the 20th the weather again became fine

and clear. We completed our survey of the Gamin Glaciers, and

made our preparations for the next day's march. At the camp we

had found some wood and fresh provisions which had been sent up

by Mani, whom we had left at the lowest station, and all our people

recovered again satisfactorily. The great Gamin Glacier, and all

the part of the country where we had now been, lies within the

boundaries of Thibet. To reach Badrinath we had still to cross a

high Glacier Pass. "We had heard of the existence of this Pass

(quite a different one from the regular Mana Pass) only a few days

before from a Mana coolie who was with us ; he said that formerly it

had once been passed with sheep, but that now it was quite deserted.

Neither he nor any other man of Mana had ever made the Pass, but

he knew about the direction in which it was likely to lie, and he

undertook to find the road and to lead the party. On the 21st

we went up along the "Western branch of the Ibi Gamin Glaciers

and slept on the highest Moraine. On the 22nd, with beautiful

clear weather, we proceeded further and after some detours and

mistakes, we happily reached the pass as early as 2 o'clock. It was

much higher and much more difficult than we or our people had

expected. It is no doubt one of the highest passes in the Hima-

layas, being 20,430 E. F. above the level of the sea. We were

extremely glad to have found a passage, since otherwise we should

have been obliged to make a long and tedious detour down the

whole of the glacier and round the Mana Ghat. Prom the top of

the pass we discovered a large glacier trending to the South-west,

and saw before us a considerable part of the range separating the

Mana from the Nelong valley. The Glacier was the Sursutti

Glacier ; we went down along it and at night encamped again on

the " Moraine," near a place where we found the first peaug. "We
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broke to pieces all our sticks, tent-poles, &c, and they gave suffici-

ent fuel to prepare some dinner, of which we and our companions

were much in want. At last on the 23rd we arrived at Snrsutti at

the foot of the Glacier, in the valley leading down to Mana and

Badrinath. We can readily understand why the people of Mana

have given up this dangerous and fatiguing pass, which is certainly

ten times worse than the Pindari Pass, on account especially of its

great distance from wood and from the nearest villages where any

supplies can be procured. "We slept a little below Dhanrau, where

we were fortunate enough to meet some people going to Thibet,

who provided us with some rice ; and in the evening of the 24th

we arrived at Badrinath, where the people had been looking out

with some anxiety for our arrival.

Notice on the v-^J^I \d\jt of Mokdsaby being the earliest work on

Sufism as yet discovered, and on an Arabic Translation of a work

ascribed to Enoch.—By A. Sprengkek, M. D.

Much has been written of late years on Sufism. The greatest

advantage of these essays, consists in the ignorance of the authors

of what Sufism means. They took a quotation from one book

and a quotation from another book without much regard whether

they treated on the same subject—and by the illicit process of

humano capiti cervicem jungere equinam they produced the most

phantastic systems, which were sure to be welcomed by an age which

loves the piquant. Illusion is the greatest pleasure in life, and

hypotheses are the charm of science, it is therefore, with some

remorse, that I introduce the work of Mo7^asaby to the notice of the

reader, as it may tend to destroy illusions which some worthy

orientalists have conjured up. I am consoled, however, by the con-

sciousness that my notice is extremely imperfect.

It is considered as a settled question that Sufism was from its com-

mencement a system of metaphysics or pantheism ; or at least that

pantheism was its root and life, and asceticism a later addition. We
know that during the Middle Ages, members of religious orders

became pantheists but when will the day come that the followers

of Spinoza or Schelliug will turn ascetics ? As to whence this system
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came to the Musalmans opinions are divided. Some think from

Greece and others from India. What has not come from India ! I

have observed that people in India smile when they are pleased, and

cry to express grief, and as this habit also prevails in Europe, I am
convinced it has been introduced from India, and I should think

by the great mercantile road of ancient times because in Arabia and

Syria I observed the same extraordinary practice. If these learned

persons would only mention the works on Pantheism which have been

translated from the Sanskrit into Arabic, or the Sufies who in

early times have visited India. It is true we read of translations

of some few medical and astrological works, but it is equally true

that this does not imply that also works on Pantheism have been

translated. But supposing it did. We cannot point out a single

principle in Avicenna or any other Arabic author on medicine which

has been taken from the Sasruta. These translations from the

Sanskrit were, therefore, sounds in the desert air. I have seen at

Cawnpore a very elaborate work in Arabic on the Copernican system

of astronomy, which was written under Akbar. This system can be

expressed in one word and it changes the whole aspect of the science.

Tet observatories have been built in India after that time and astro-

nomical tables have been calculated with great expense and labour,

and this system has been completely ignored, though astronomy is

not connected with religion. Notwithstanding this and similar

examples, people consider themselves excessively learned, if they

start a theory so silly as that the Musalmans have taken from the

Brahinans, a system of philosophy and asceticism, which is intimate-

ly connected with their own religion, and which in the form in which

we find it among the Sufies, never existed in India ; and we are ex-

pected to receive this theory as a fact, though not one single histori-

cal proof is adduced in confirmation.

Bayazyd Bistamy who died in 261 says, apud Darashikoh, Hasandt

aVdrifyn, " The seed of theosophy a^.*^ has been put into the ground

at the time of Adam, at the time of Noah it came forth from the

ground, at the time of Abraham it was in flower, at the time of

Moses the grapes began to grow, at the time of Christ they came

to maturity, and at the time of Mohammad pure wine was made

of them, and the drunkards among his followers indulge in it,
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until they get so much drunk that they lose all control over them-

selves and exclaim " Praise to me, is there any greater being than

myself," or "lam the Verum (das Wahre in the sense of Hegel, i. e.

God. The word in the original is (jjf^H ). There is no God by I."

This idea on the origin and progress of the pantheistic system of

theology and philosophy is wild, but it is much more sensible than

that of European writers. 'Abd al-Karym Jyly goes farther and

attempts to show that Paganism, Magism, Judaism and Christian-

ity were successive steps in the development of our ideas regarding

God which came to perfection in the Islam or rather in the system

of the Sufis. 'Abd al-ghanny Nabolsy has written a monography on

this subject which has the title oLj^^II j\j*#\ ^ o^lj uft*££/|.

The MSS. of which I intend to give a notice belongs to the

Syrian Society at Beyroot, No. 601, 8vo. 600 pp. of 26 lines. It

is one of the oldest I have seen, having been copied at Alexandria

in 486. At the end is the following note c^s^ ^x)\ +$\ yL\ ^ Jli

^1*3 <xJJ| «ju^j \jy, ^i Lsri ^j j*^b Aaj^ JbyS JLs Igjoo v^UiL/i aivA

The title of the work is Lr&d\ *+& ^>y^> j ^sJ\ \d\j* &U,
*JM j and it contains instructions of a Pyr to his disciple, who

it appears took them down and whose name is AAmad b. 'Acim

Antaky (i. e. of Antioch). The book, in a great measure is in the

shape of a dialogue which is very well managed. The name of the

Pyr is mentioned in several places, viz : Abu 'abd Allah and in the

postscript, the date of the demise of MoMsaby is recorded, viz. 243-

For the traditions which occur in the book, invariably the isnad is

given in full, and it appears from it that one of the teachers of Abu

'abd Allah is Mokmmad al-Cabah, who according to the Kamal died

in 227. All his other teachers, whose dates I ascertained, flourished

about the year 200 of theHijrah. We may therefore be justified in

identifying Abu 'abd Allah the author of this work with Abu 'abd

Allah al-iZarith b. Asad Mo7jasaby, of whom we find the following

account in Asnawy's Shafi'y Biographies :

a^i &~s6 AxwLs"3 'ij&) lXJjj <_£*-*> ^^xvoLs-^i j,**| ^ c.j=}\ aJJf <^y.\
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J^ jjmjJ j 31^*0 Uyi |<^| j| ^ ^UJJ Aias^j ^1UJ| ^j| AjIp ^^j
^^3 lejlAiJb iio^U ^lyUi j A) ^fij UfX9 AxU j+lajJ ^aJ| $<>a JU>| u*

* ^foJaJ ^jJuLoj ^J^Jjl j d-^J* AL*»

" Mo7*asaby has this name because he kept such a strict account

(Mohasabah) of his own conduct. Abu Manciir places him apud

al-Shaykh and Ibn al-Qala^, into the first tabaqat of the followers of

Shafi'y and says, ' Mohasaby is the Imam of the Moslims in law,

Siifism, knowledge of traditions and dialectical theology. His writings

on these subjects are the works to which later authors are chiefly

indebted for information. If the sect of Shafi'y did not count any

other man, who distinguished himself through his knowledge of law,

piety and other great qualities, the name of Mohasaby alone would

be sufficient to discomfit its adversaries.' Ibn al-Qalah opposes this

view and maintains that he no where else saw MoMsaby mentioned

among the followers of Shafi'y, and says that he is not to be counted

among theologists at all, though he is the great authority in his own

science. Ibn al-Qalah's assertion seems to be borne out by facts.

Mohasaby died at Baghdad in 243."

Jamy, JSTafaliat, No. 32, states that he was a native of Basrah but

was settled and died at Baghdad, and that he left several works.

Qoshayry informs us that his father left at his death a large estate

but that he refused accepting any thing of it, because he had been a

Predestinarian. Qoshayry, Sha'rany, Jamy and others give also an

account of Antaky but mention neither any date nor any interesting

fact. I possess another work of Mo7*asaby which has the title of

The first chapter of the book is inscribed

:

On Reason.

Eeason <J£*J| is the most precious gift of God, because by its

means we come to the knowledge of the other gifts which God has

bestowed upon us, it leads us to thank Him and to resist the demands

of our appetites. The sign that reason is alive in man is, that he
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is able to distinguish between what is evil and good (literally the

verum see Logic note 21) and what is vain and transitory, between

what is useful and what is hurtful, and between what is beautiful

(j-*^ and what is hideous and the object of his lusts. He who

does not make these distinctions, is the slave of his appetites. The

most precious of all gifts of God is faith in our Creator. The

essence of this faith is that we act up to the duties which Grod has

imposed upon us. If you ask me what is the Yaqyn (intuitive know-

ledge) ;* I answer it is the very essence of faith, the fruits of which

are purity of life—action, but action in which our object is not

honor or any reward, except the reward from Him. He that has

received his reward in this world, has to expect no more on the

day of resurrection.

The most fruitful intuitive knowledge (Yaqyn) is that which

increases in your eyes the importance of the intuitive knowledge

which you already have and lowers the importance of every thing

else, and which increases your fear of a future retribution. The

most useful fear is that which guards you against sin, and leads

you to repentance for past sins. The most useful hope is that which

makes it easy for you to do that which leads you to the accomplish-

«ment of your hope. The best poverty is that which you bear

-patiently and with a cheerful heart. The best riches are those

which remove the fear of poverty from your mind. The most

useful knowledge is the knowledge of ignorance which brings you

injury and the knowledge which increases your contrition and impels

you to action. The most useful humility is that which guards you

against pride and extinguishes anger in your heart. The most

useful despair ^j^\ is that which kills cupidity in you, for cupidity

is the key of debasement, it deprives a mau of his reason, soils his

sentiments of honor {jej*J\ and his generous feeliugs,and extinguishes

the light of knowledge. The virtue which has the most pernicious

consequences is the one which you look upon with complacency, and

on which you place your reliance—it is not virtue but conceit with

* Yaqyn means that which is certain, cerium. Continued contemplation leads the

ascetic to the intuition (i. e. a view with the eye of his mind) of what is super-

natural, and this view becomes more and more distinct and is the only certain and

positive knowledge which man possesses. It is faith raised to the highest power.

T
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which you deceive yourself. The places where you are most private

are your cell &Mye* and the interior of your house, and in fact every

place where you attract no notice, and where disturbance cannot

reach you.

The most precious favours of God are three : sufficient reason to

combat passion, sufficient knowledge to combat ignorance, and suffi-

cient wealth to combat the fear of poverty. The best religious war

is war against our own lusts, in order that the heart may become

more susceptible of truth ; and the most dangerous of our enemies

is the one who is nearest to us, who is most concealed and who

encourages all other enemies to attack us : it is the devil who

inspires evil thoughts into our hearts. The most pernicious of all

sins is obedience to God's commands in ignorance. What, asked

the disciple, it is more pernicious than disobedience in ignorance ?

Yes, replied the teacher. Do you not see that you expect no reward

for a sin, but you expect a reward for good works done in ignorance

( dLe.sr'b oLclkJi JL^I) whereas you deserve punishment for them.

A sin which you never forget and of which you continually repent is

more useful for you than a good action which fills you with conceit.

On the knowledge of one's ownself and on contrition.

He who does not know his ownself wanders in error, but he who

knows his ownself and the secrets of his heart will be in fear.

Indeed the want of fear and the want of shame is a sign that a man

does not know his ownself. Again, a want of fear produces a want

of contrition, and a want of contrition leads to the destruction of

the heart (conscience). A house which is not inhabited falls into

ruin, in like manner a heart which is not tenanted by fear and con-

trition rushes into its own destruction. It is security which

destroys the heart, and fear and contrition which build it up and

illuminate it. It is, however, not the fear and grief of this world

which quicken the heart—they are maladies and destructive to it

—

but the fear and contrition about the world to come. The contri-

tion for the world to come has a sweetness and a pleasure which

increases as the contrition increases, but the grief for the sake of

this world is bitter, and its bitterness increases in proportion as the

grief increases, because the former leads to God and the latter from

* &x/Oj-*5 means hermitage but not monastery.
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God. Fear and contrition for the sake of the world to come awaken

the unwary from the sleep of neglectfulness, they give him strength

to keep awake during the night and to bear the thirst of day, they

give him patience in adversity/they accustom him to behold the unity

of God and make him despise the world, they induce him to retire

from society and make up to him for privations. If man is iu this

state of mind, his longing for the next world awakes, and he is

endowed with energy. The root of all this is knowledge of one's

ownself.

On the various classes of men.

Men may be divided into four classes : either they are ignorant

and give themselves up to their lusts, or they are learned and filled

with conceit. In proportion as their learning increases so their

pride increases, and on account of their erudition, they look down

upon others. Or they are devotees, but ignorant, they look down upon

those who are less devoted than themselves and lay claim to being

respected and venerated. Or finally, they know the right path and

delight to walk upon it, they are humble and being unable to act

up to what they know to be their duty, they are in contrition and

sorrow. This is the best class of men. Some one told me that he

heard Tiisof b. Asbat say, " The aspirants eJj^jyo are lost for they

are unable to resist the attractions of this world, and lose thereby

the road of the life to come. And God does not excuse any one

who does not act up to his commandments, nor does he accept a good

work which does not proceed from the purest motives.* And a man

is judged by his actions." This is a very hard sentence and few

are able to act up to it on account of the influence which our desires

exercise over us.

Caution in speaking.

God has servants who out of fear of the punishment [of hell]

are extremely cautious not to speak more than is necessary, and

they are of opinion that monastic life <*#^j consists in acting

instead of speaking. Among this class there are men of high intel-

* The word which I translate by "purest motives" is cidq (literally veracity

and sincerity) it is said in another passage " the most useful cidq is to confess to

God our own faults and the wickedness of our actions. The author uses

<3*3*aJ| cUf ^ « pious men ."

T 2



140 Notes on the oldest work on Sufism. [No. 2.

lect, yet who go so far in taciturnity that you would take them for

idiots. They are aware that much evil arises from too free a use

of the tongue, but that if employed in prayers, it leads to eternal

happiness.

On Vanity <&£&].

The vanity [of pious men] is of three kinds : wilful vanity, vanity

committed in ignorance (out of want of self-knowledge), and vanity

,

which consists in the profession of the absence of vanity. The last i

description is the greatest vanity and the one most welcome to

the devil.

Next follow two chapters on covetousness, which the author con-

siders as practical infidelity, and in praise of contentment with;

moderate and,, honestly acquired means. The words which he

addresses to the rich bear a close resemblance to the declamations

of the Pseudo-Enoch to be quoted lower down. He begins fali. U^ Uja lSxXJ\ U &L^/| Jjpj &ls^\ <Sx*oj X*UJ\ j&a] j &iSiJ\

oJsjAj lAjJo*. OsXJ,}
t>
5^ Lfr*-*° V^^l J*ê \ ^° L^LP (^ J W"!^ Clsjc^ff

coj 'ijXk* kJJ^- &j$4 i£*| ^JJ ia^| j£\ OJfj j ^y.J oJ)ii| j igtl^C,

O tool of disturbance, prisoner of fashion, imitator of the opinions

of others, and guest in this earth, you are not satisfied with what

it offers to you, but use violence ; nor are you as contented as the

wolf, but you tan the hide of your prey, you turn its bones in the*

lathe and spin its hair. Tour greatest happiness consists in making

your belly the tomb of dead beasts, &c.

In these two chapters the author indulges to some extent in

that cynicism of which most oriental ascetics are guilty. But to

his justification it may be said that owing to the uncertain tenure

of property under an absolute government, it is not honest indus-

try which leads to wealth in the east. The only men who enjoy

a shortlived affluence are the oppressive official and the sordid

usurer, both of whom are equally detestable. Again for the same

reason, wealth is not employed in any enterprize of public utility, but

for display and to gratify sensuality. "We can therefore " hardly

be surprised if they show but little respect for what we call indus-

try. On the whole, it must be admitted that the ideas of the author

are as pure and elevated as those of Thomas a Kempis and far more
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sensible than those of Gerson. The following chapter proves that

he was not without common sense.

On reliance on God. Jiy^l

Every man ought to arrange his conduct, both as regards the

affairs of this world and those of the world to come, with prudence

and caution, and whenever he enters on an enterprize, he ought first

well to consider every thing, but having done so he ought to place

his reliance on God, and after he has done his best, he ought to

expect more from the assistance of God than from his own endea-

vours. He must for the rest never forget that God in his wisdom

has arranged so the affairs of this world that success depends on

circumspection and caution &>~^ ^^ lu&J\ jyo\ Al^^sr? jjj> &U| ^x/j

JoLxa^i jjja\J\. The sign that a man places his reliance on God
is satisfaction U>j and submission /^-^ [to his will], if God bestows

any thing upon him he accepts it gratefully, and if he has no success

he bears it with fortitude and satisfaction. Satisfaction U^ must

be distinguished from contentment £cUi. The latter term means

the opposite of cupidity. Satisfaction means cheerfully to submit

to the will of God in adversity and prosperity.

The author takes generally the revelation in its literal meaning

and considers heaven and hell as the principal inducements for lead-

ing a pious and virtuous life. Later Sufies insist exclusively on the

love of God for his own sake and treat these considerations with

scorn. The only speculations which I could perceive in Mohasaby's

book are contained in the following two chapters, which are partly a

repetition of what has already been said.

On the root of piety.

The root of all what we have said is the Yman (faith) and the

Yaqyn (this word means originally " that which is certain" and is

used by Sufies for intuitive knowlege). Eaith and intuitive know-

ledge are the root and the branches and the life of the servant of

God, as water is the life of a plant. If a plant is watered, first its

roots absorb it, then it rises into the stem and is distributed to its

branches. In like manner if a servant of God is firm in his faith

and in the intuitive knowledge, first his heart within him becomes

strong and then there grow from it those virtues which cannot exist

without sincerity (ciduj, fear of God, reliance in God, simplicity of
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heart, humility and contrition. These are all internal virtues, the

results of sentiments of the heart, but as soon as they have gained

strength, they will show their fruits through your hands and tongue,

for if the heart is truly pious there is no difference between senti-

ments and actions.

On faith.

The disciple said : Are not faith, intuitive knowledge and belief

in the unity of God, terms for one and the same thing ? Again, is

not the law of God for his servants and the law of the prophet for

his church equally identical ? The spiritual guide answered : No,

every one has a separate meaning. Belief in the unity of God

means the hsmjfy faith (see my Life of Mohammad, p. 169), Islam

means the church, faith (Yman) means belief [in the truth of the

religion] and acting up to its precepts, and intuitive knowledge is

the very essence of faith, and it shows itself by the purity of action

lLjJ| (jc&kf aj'|<Xag/oj uUj^Ii. The law (Sunnat) of God for his

servants is stern and consists in hardship and misery in this world,

but the law of the prophet consists in mercy and blessing.

[To represent the law of Mohammad as the law of mercy is a very

striking idea, but it is ancient and founded on the sayings of Mo-

hammad himself.]

On the oounty of God.

God has not created this world at random nor has he allotted it

to man for his dwelling-place without object. He has had a high

purpose in the creation. He has commenced the work of creation

by bounty, and he has thereby imposed the duty of thanksgiving

upon us, and has promised us an increase of his bounty if we are

grateful. His bounty is not confined to the pious, but it extends

also to the sinner, and it is of two descriptions : evident and secret.

Only the intelligent and those who study the mysteries of God

recognize the latter. Motion and rest, pleasure and misery, solitude

and society, laughing and weeping, privation and plenty, health and

sickness, all have a benevolent object, and for all we owe equal \y 7

thanks to our Creator.
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On obscurity.

Al-Haytham b. Jamyl says, I asked Fizary his advice regarding

the choice of a residence, and he said, Choose the most retired and

obscure place where your voice cannot be heard.

On duties and what is in excess of duty, also on good actions

and had actions.

You must be just before you can be generous, you must perform

your duties before you attempt to perform meritorious actions which

are not enjoined by law, and you must avoid sin before you do good

works. To abstain from sin is the foundation, and meritorious ac-

tions are the superstructure. If the basis is firm th£ superstructure

may fall and the basis may remain, but it is impossible that the

basis should fall and the superstructure should remain. It is self-

deception if you feel a desire for good, without a desire to avoid

evil. The necessity to avoid bad is much greater than that of doing

good, for it is our duty to avoid every evil action, but not to do

every good one.

Here follow fifteen short chapters which do not appear to contain

many new ideas, and after them a few pages seem to be wanting.

After the lacuna are six pages of traditions without heading and

then follow the Shubhat (scruples) which fill the main body of the

volume, viz. 184 pp. whereas what precedes them fills only 38 pages.

There is no doubt that the whole is by the same author, but the

scope of the shubohat is so different from that of the preceding

pages, that it is not unlikely that they form a separate work, of which

the commencement is lost.

In the Shubhat doubtful questions on law and ethics are illus-

trated by quotations from the sayings of the prophet, and his most

distinguished pupils, and by the example of the primitive age of the

Islam. The author says that many persons if there is a doubt

whether an action is wrong or right, think it safest to declare that

it is wrong, but he adds such a proceeding is as sinful as to declare

that a wrong action is right. He therefore takes great pains to

distinguish between both, and to found such distinctions on the

safe basis of revelation and prophetic ordinance. He recommends

however wherever he is unable to decide whether any given action

is lawful or not, to go the safest way and to abstain from it.
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Most of the questions which he discusses bear on property. The
manner in which the land conquered by the early Musalmans was

disposed of, gave rise to discussions which seem to have much
occupied learned and pious men during the first three centuries. I

will give an example. The country about Tarsus was obliged to

surrender to the Mosliui arms unconditionally, and consequently it

was, according to the principle laid down by 'Omar, the property of

the Moslim community, but the reigning Khalif, who according to the

original notion of the Islam is merely the servant of the community?

divided it among his adherents, generals and partisans. He had no right

thus to dispose of it, nor were these persons justified in accepting it?

and consequently,though the land may have frequently changed owners

from the time of the conquest down to the age in which our author

lived, he considers it as unlawfully acquired property which no man

of principles would purchase, nor would he purchase the produce

thereof, and he goes so far as to recommend to those who resided

temporarily in those regions for the sake of repressing the inroads

of the Greeks, to send for their provisions to Egypt or Syria. Most

of the other questions which he discusses are of the same descrip-

tion. The principal theme of the whole work is an unqualified

condemnation of every thing that the executive c;lkLJ| ever did

since the demise of the first four Khalifs. The only sovereign

whose acts he considers legal is 'Omar b. 'abd al'azyz. "We must

not suppose that he challenges the right of any of them to rule.

This question he does not discuss, and from one passage, it would

appear that he conceives that a man who reigns de facto, reigns also

de jure. But he seems to consider the sovereigns as well as their

officers as a band of thieves and robbers, and goes so far as to lay

it down as a general rule, that, as the whole or at least part of the

property of public officers has been acquired unlawfully, their heirs

are not justified in accepting it. Herein he preached not only in

words but by example, for he refused to accept seventy thousand

dirhams which his father left him, because he (his father) believed

in predestination j<^\ and he thought it wrong to share in the

inheritance of a heretic. There can be no doubt, that the Khalifa

and their officers violated the constitution of the Islam at every

step. We should however very much misunderstand the author if
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we conceived that he has any political views. His only object

is to save his soul, not however by praying and fasting alone

but by scrupulously acting up to the commandments of God as

laid down in the Qoran and Sunnah. He goes very far in his

scruples. Starting from the principle that a person who purchases,

or accepts, or makes use of unlawfully acquired property, he considers

it unlawful to pray in a mosque or purchase the necessaries of life

in a market, which stand on ground to which the owner has not a

clear right, or which have been built from means which have not

been lawfully acquired. It is hardly necessary to say that he con-

demns in the strongest terms even those who accept from the servants

of the government or other persons, whose hands are not pure, pecu-

niary assistance for performing the pilgrimage, or for proceeding as

volunteers to the frontier for lighting against the enemies of the

Islam. Abstain from sin, before you attempt to do works of piety,

is his motto. He therefore praises Yiisof Ibn Asba£ (d. 196,) who

says, that he had come all the way from Transoxania to Syria not in

order to fight for the Islam, but to gain his livelihood by tilling a

ground which was in the hands of its lawful proprietors.

It appears from quotations of the sayings of pious men of the

first and second centuries that this resignation and contempt for the

world were very common immediately after the termination of the

civil wars between the family of the prophet and the Omayyides,

which ended in establishing a selfish despotism. He often quotes

Awza'y (d. 157 at the age of 72), iZasan Bacry (was born during

the reign of 'Omar and died in 110), Sofyan Thawry (was born in

97, d. 161), Tawus (d. 106), Ibn Syryn (d. 110 at the age of 77 years),

and Fodhayl b. 'iyadh (d. 187) who held the same opinions.

It farther appears (particularly from pp. 185 et seqq.) that they

arose from the disgust with which these men were filled in wit-

nessing the oppressions of the government. The origin of Siifism

therefore is not due to the introduction of some exotic system of phi-

losophy from India or Grreece. As leaves, flowers and fruits are the

natural results of the development of the seed that is put into the

ground, in like manner Sufism is the result of the development of

the Islam. As manure promotes the growth of a plant, thus Sufism

has in the earliest times profited by wrorks of edification (like the books

U
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of Enoch) and mystical books (like the Theologia ascribed to Aris-

totle) translated from the Greek into Arabic. But the number of

these works is extremely limited, and their influence was so small

as to be hardly perceptible. At a later period, repeated attempts

have been made to recast it in the mould of Aristotelian dialectics,

and in the seventeenth century of our era, some works on theosophy

have been translated from the Sanskrit into Persian for the special

edification of Siifies. Notwithstanding those extraneous elements,

Sufism is probably the most original and genuine phasis of the

development of the Islam, and well worthy of the attention of the

student of MoAammadan history. In a notice which I intend to

write on the Eisalah of Qoshayry, I trust to be able to point out

how from the system of ascetism which we find unmixed in the work

under review, a system of theosophy grew up which gradually

became more and more pantheistical and grew to such importance,

that many authors consider pantheism and Siifism as identical.

In the same volume and written in the same hand is another work,

which is equally of great interest. It is an Arabic translation from

the Greek of four books of Enoch. I have not seen the apocry-

phical work of Enoch, which has lately been translated into English,

but from what I have read regarding it, I conclude that these books

are not identical with it.

The translation is in rhymed prose, but no sacrifice is made of the

sense to the rhyme which would have been the case if it was an origi-

nal Arabic production. The style and language are very peculiar

and almost unintelligible. I should not be surprised if farther re-

searches were to show that it is not in the dialect of the Hijaz, which

through the Qoran became the written dialect, but in the dialect

of one of the Christian tribes, like the Taghlibites or the .Syrians,

and that it has been translated into Arabic before Mo/*ammad.

The MS. under review was copied from one in the hand-writing

of the Grammarian Abu Bakr Mohammad b. al-iZasan, for whom it

was probably interesting on account of its lexicographical import-

ance. It is not unlikely that by referring to ancient philological

books, we shall be able to ascertain to which dialect some of the

words are peculiar which occur in this translation, and are not met

with any where else.
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The title page of the work runs:

c^l ij^\ v* l^^I J^3 f^M **^ t^^l u"0^ 1^^ *^3jr*^l

Cp^l tr-*^ LJ;J ^^^ t^l ^ u* J^o ^«is t^jjAAJ ^yJ\

This book contains the Admirable Book, and the revelation called

Mercy and the revealed book called Gold, of the prophet Idrys,

freely translated from the Greek into Arabic. It has been tran-

scribed from a copy which is in the hand-writing of Abu Bakr

Mohammad b. al Hasan the Grammarian.

These four books contain exhortations to a pious life. The first

fills five pages and begins *fikJj *S$L> <JU aU| Ui* <yj&Jfl 'cj^/U

Aj| Uaj| .jl^2J.J| ^^./o^j yJk.^J| cjJbo b o^ta <U«~*XJ| L..P kA*fl£i &Liyt.Lo|

J lX&I^ ^aj <^f ^P j±*e J*i J.S' Ol j ifJjAiJ J^3J j iJ'fj j s^Jb^o $

^bJiU i^x^j uMiKJ <xJLi.rtj.4i iSkxsy ^yc (jjLm Xj&s^j lJJ jjo^I &*&*•?>

^aj oJLaw &X*h.s:'\ is^J Lj cJojlc <>+I*+J| uJoJ| ^-Hsrl JUa~J| ^j-P <Jt>Jt/C j

My thoughts were wandering in the greatness of God—may his

glory be exalted and his mercy towards his creation increase—they

proceeded on their road in perturbation, and were agitated by great

objects. Then they returned panting, for their observation convinced

them of the inability of obtaining what they went in search of, and

they exclaimed: O Lord of the thrones, O guide of our intellect, we

are now convinced that there is no way beyond thee, and no one pos-

sesses power besides thee. We are convinced that no work which

man performs behind thee is accompanied by sincere devotion to-

wards thee, a power turns it so that it misses thy aid : it is

a stumbling block for the intellect, causes confusion to the hearts

and turns men away from the road which leads to thee and rests,

upon thee. illicit pleasures, you step in between sinners and

the guidance of God, you pledge man to the wrath of God then you

exile him from God and leave him suffering under the consequences

and a slave to lust. His love towards thee, O pleasure, leads man

aw ay from the object of his life and makes him forget retribution.

The second book fills only three pages and begins

:

u 2
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oo<i^j £)±&j c^oj *ii' Alil£J| (Jj^aJI^ AxfLk icLkJ| (^^ ^^ AJjA^p-'

4** ^aj AjJ| c^wa^J Lo +tf^ V^F^*" ^ ft!***
tjU^ f^\ ft"

8!^ |^^

The third is not named in the title page, it is inscribed AjukWi

iuoUJJb ojyt+J| and fills only four pages, Bg. ^°^ J^°f w*> h

«J^o pUaX ^ ^j* (sic.) % *i| p&y* \jipSj (S<>** f
ALw J l^*-^ L5>5j

OJt-i^Lj 0a*0£j ol^-J| C^clijt fcXxl^^a. U A*jp »jbJ| ^^Af lo oJLsta.

^jSJu-J tJb^j ±*y.j *-^^t <-

r
^Jj b^JUp| (jj^j <-^*^ oiiLij c^jlJj JUsr'i

^ajLjj (^ix v^^l w* *j$M J »~£^ v-^^ I f^-^j *—sCjJj JL)U-f|

# A^p^Ji i^+i (_g^| AJi J *irF* I ^^ S^£J|^iw tfjUi| <dJ ^Jx& rjUJ|

The fourth fills 15 pages of 27 lines and is divided into seven

Sifrs, which are inscribed.

1. AaJsUii LrJ6J\ &x]ol±*. 2. AAils* a word cut away. 3. &±U=~

*J±J\. 4. Wanting. 5. \J&)\
A^fcUr*. 6. i-rfj^l A^li* 7. AaJ,U^

^UJ) oUa©|.

Beginning ^.s^ /J^ aLc ^^o aUs-^ Aj3/j1*Jo o^is &U| ^s-?

c^t^J ^JUlj cjXLLftJ u^qISJ\ cJ^s*5 Ja^ ^x ^"^ Lor U^iU ^
ttj^ Lo o>4>ffj A«Ut JU^J 4>*j c^-U^-«oj Ajti^Jf JjUx) ^ u^^li^r j

The above specimens will convey an idea of the peculiarities of

the style and language of this singular work. In order to show

more fully its tendency, I give some further extracts :

K> Lo oji^L«j cJjf^sH *£j4i j lSS+a.j u^o *&&J\ o-xXjI^jj^aflJI c^Lc)J|^
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Here the codex is defective.

&Ssd\ ttj|«i*o ^jo fj lyrsr
> (JJ^J Ua^o* tyiftJi AjJjU' ^j^l^t yuJ\

o^J\^i^ ^xp (JjLaJJi ^ij ^Ajj^^xj J*j| j*j i|i three lines not legible

l^juilwlj ^Ur^l J^^xjj ^^olAJl Axj^k j cWLsrl ^jm+A J^ifj /4-^'c'

^xi (sic) LA^4fLo t-j^io J A+Jjkiwo a^jUj Jj^-tj &M /ApLaxj^

*Zsl±Js ^S LxJ^^iiiJ Uj ^J Uii^l| j|^a> *^wj 0|^bJ| *Lal5| j Cila.ls''|

O^ ux c^jlio U j ^Jc>j( ^i U> j^| ^SJUJsi ^JjWj Aj jli4Ju.Hl

-5 l^s-'lAa^J |ji^ j l$ic L^ijl U^ jtj> LxJti.J| vi>| * iSj^^l laJUJ j <j^££Jf

&+>slL~J\ ^4iLs».U.j AjJLxJi ^a^L^i *a£j Uj ^^^j 1«a* \j**yj !j<xej

cKj U ^A^| ^"^ f-^L^I *I)U^° £5^ ^[^fl^j ^.iAJ^^ai fji^-j

H>l$j 8jtX*e Ojj-);-^ S^JJ^J 8.>i ^ U: Axj^jJ lJJu>Ju«!j A.Lc ^oj Uj s-JUs J Aj

aJjL~x) uii'lyo ^^Jj ^.^1 Uasc^' Ajjb 80>.Cj L-J &U» ^xj (^**a.| 8!^ Uj &JJ=>

^i^Ju^A j Ails v-Uij Syi U ^jj ^xj 8i>^j l4ix: ^.^L LgJ| ^^ |£| ^^
^^iftj ^Loxj ^jUoc^I /^ <ji3| be l*J *J U«3 j *£o(iix> UjjJ| ^ *Ij| cd!^ <*J|

^aj j Lgjuc +yp\ Axle Ail&J| 8j^xj plisl j Au &£ u^> l«J ^Alsr* UW|

Ax^xj j Axvk) lya. c^« j Lgxy* <5CL\AUsr'°^ fti] &\ j &±J\j u^\ ^-M

# SjUJ JL=»> Ajj OJlC

Eight lines not legible.

^xj abU Us Aa>U JU ^jjjJi *U% *4AiUs^ <yk JU\ [ JU\ Xjk
]

|j**j| HjLa b * SjUjI ^|j j ^U3 |*^a>o ^xj oiaijj AJ^j| ^js^|

I4J obi 1/ oIajIj j c3tyL»5fl a*j^ oUJLs^ *$) ujy J3'l *^*iJ| oli

^Ip Ais-^j aj ^Mflil Uj ^sr^| j^Jl (^Jrf J^=» Lg^o ^S ^4* SI j

AiU^i ^G ^ JUUaJi j ^b'^t ^| ajj ^x jUJli j fbj) aJI^x,

^ j A^JI Uy*,! ^l |j^gAJ| o!jjJis:-^| *Uaj ^lyl^b iAj^So )

^1 Ua^. libJlwli AjJLp cjJL^oi ^5j3 n)l '^•^t uL> <3L^> tS>*l ^ w+l ^J^^aJUs

^JjjlUJl j Ajji^Jl jf^ljJb AfijLsr) ^J ^-^ Aa*^.JL»x5 aUa^J) j\ AjjuUj Aa^«

ti^..^^ c;L> JrUs' ^i |3.A jj^j| JUUI j^a-^l tJuiLi. LgjJl tJj»>i J A^cji!
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t-jiyb s

t54&°
&5lAJb lJo| # ,*<>J» l$$9j.*£Sj JjA Lo «Jy jj' ^yu*^ ^Lk.

^jL^ij &3)j\j ajo^i j &i(^|j a!*^ AaU J^i| a*LL ^U/l Jjl^jJj sJyJ\

Axil # ol*3J| S^J&I t*4*J| ***-J| c_ftKJ| f&gj ,jJiiJ| j£i ^j| 8^
(

^i^

lJjXcUx) cJ!jj| (jiisr^j l_£xc AJjys^l J <-*Vl ^^ ^ AJL>» e^.JJL.1 ^/o

JI^U^I ^a-,^ *IaU| oj-sr"3 j& ALU ^^j j AaJU> ^S&j ^^ijjj j

^^ie -j>j j Ax&Ui dJ^sr-> Aj Jl^a-SIf ei^aJ' |ats *Uij AJuliiS' '&Oso r.jd-s:'

&3jL U oJ| aajuj j^Li. *yo| ^ jl^j Axis ^^Jb 31 ^*J ^J^j *-k;t>*

l£xLp Ai'LL| l/o ilU| cj| three words illegible %j&» ^ ^Sys.^ &&

a$s \j,$xLU& one or two words illegible 8i|<x> ^ »^$1 ^^ f^-k^f

L_flxs^/o Iflj c,a> i^Usd ^A)L2j| os'5 ^i j*^j' Ajy+j f^xli i-gjj ^

pU*J| ^ ^a, Lo (Jbl^ii LJuJLi ^^Jl*^ t>i> l^^s:^ ^j j J^5*j| /«' *J

vLxi| ^^ *|^^J| l^j ^Ii| o^a^J!^ ^i L4LIA9 ^LgJ^lj ^«*-ii| ^
•»>J;1^ l«>Akj ij^a^ JLLo *AJ(j ^ijL/o L^ijilj ^jSJ Lib^Ui ^iJ| (Ja/o ^gjl

j*j[yj| Ji'Uj 8aj^ft ^lU/o| £/o ^UJb •*&« &a^I^| ej| Aj 4J^ e^t
Aa^.1^ j Aia^° ^iliJ j Aj^i ^—a. ^j/o &it>AJ U/«aiw &+&j.hj &*>j j cv a*aJ| ^yJ

Cj| Aj A^.ax) aJLp ^J A\X) AJ| JjtJ Axe ^J^'is j Aix ^.-Ji (^ajj A+J| ^
Aj Lc ig^ij Xj)j (JipI^J j *-=>^ »5lj 0l3,3 ^^ *^ ALas/ ^ii^l (*M

^-^| t_^l^Jj Ai£*X=» t>J)Jj ^X^ t-4-J^ c£>*^J-^^l (*^f Ol J * AaJj A^Ls:-')

^5-Jl J AjIaJ ^jI ^1 ^-^UJt ^U lUIIi j»4L»i|
_j

UxU ^jlsr^i

cr^j
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A second series of experiments to ascertain the mean quantity of

Silt held in suspension hy the vjaters of the Hooghly in various

months of the year : as also the quantity carried out to sea. With

an Appendix on its sectional Area and average discharge.—By

Heney Piddington, Curator Museum Economic Geology.

It will perhaps be recollected by the readers of the Journal that

at the close of my former notice on this highly interesting geologi-

cal and physical problem, (Journal, Vol. XXIII. p. 283,) I re-

corded there Major (now Lieut.-Col.) Baker's remark, that the

water at the surface would hold a less, as that at the bottom would

hold a greater proportion of silt in suspension than the true mean

amount, and I announced then that I had contrived a simple method

of obtaining water at small depths.

This is, simply, a bottle attached mouth downwards to one side of a

double line, near the bight, at which there is a leaden sinker ; so that

when the bottle is lowered by that side of the line, the sinker carries

it down, mouth downwards, and the air within the bottle prevents

any great quantity of water from being forced in, while being lower-

ed to the required depth (in this case 3 fathoms or 18 feet). The other

side of the line, hitherto left slack, is then hauled upon, and the

bottle thus being reversed fills quickly with water and is hauled up.

This is of course not as strictly accurate as a more complex contri-

vance would be, but it is sufficiently so for all practical purposes.

I may add that all the water at Calcutta for the whole year was

taken up by myself about sunrise, on the dates which will be found

prefixed to each month. I am not always at liberty on any fixed

day, or the weather was sometimes unfavourable during the rains,

so that the intervals are not exactly months. As before, the time

of tide has been wholly disregarded to obtain a good average. In the

few months during which the bottles of water were kept, no deposit of

carbonate of lime, except slightly in one or two months, took place.

The following was the process followed to obtain the results. It is

one quite familiar in all details to chemists, but may be useful or of

interest to those who not being practical chemists might desire to

repeat our experiments on the water of other rivers.
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1. The vrater was filtered and accurately measured, a small allow-

ance being made for that retained by the filters.

2. The filters were double, both were carefully dried at about

100° Eakt. and that containing the solid matter weighed, the

other placed to counterbalance it in the opposite scale, so that the

weight of the silt only was taken.

3. The deposit was tested for carbonate of lime by putting a

minute portion into a watch glass with acetic acid, when the effer-

vescence would be immediately perceptible.

4. The filtered water was slightly alkalised by ammonia to neu-

tralise the superabundant carbonic acid, and the lime being preci-

pitated by oxalate of ammonia was obtained as an oxalate, for which

the equivalent quantity of carbonate of lime is set down. The

whole of the filters for twelve months were then burnt, and the car-

bonate of lime being converted into the dry sulphate, the remainder

was estimated as magnesia, with a trace of iron. This amounted

for the twelve months, at the surface, to 3.05 grs. or 0.254 of mag-

nesia per month ; and at the 3 fs. depth to 3.75 grs. or 0.312 of mag.

nesia per month ; a quantity too small to deserve notice, were it not

for the remarkable contrast which the estuary waters at the Gasper

channel will be seen to afford. The whole is set dowu as carbonate

of lime, and this difference is referred to in a note at the foot of the

tables, which are as follows

:
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Table I.

Tabular statement of the amount of silt held in suspension by the

surface water of the Hooghly, at Calcutta, for each tfionth, April,

1854 to March, 1855.

No. Date.

<4hO

3*

t»H
O *"•

-M
03 c3

a *

§.2

si otal

of

solid

matter,

silt

and

lime.

ime

found

in

he

solid

natter

only.

<y w O^! H \A~ "

1854. oz. grs. silt. grs. grs.

1 3rd April, 22.70 0.50 3.92 4.42

2 4th May, 21.80 0.60 1.52 2.12

3 5th June, 30.00 0.60 2.61 3.21 Trace.

4 4th July, 23./5 4.25 0.58 4.83

5 5th August 23.80 11.75 0.32 12.07

6 1st September, .

.

23.60 4.0$ 1.17 5.17 Trace.

7 1st October, .... 23.20 2.88 1.44 4.32

8 4th November, .

.

22.00 1.20 0.59 1.79

9 1st December, ..

1855.

25.00 4.20 1.35 5.55

10 10th January, .. 25.50 3.65 0.47 4.12
11 3rd February, .

.

24.00 5.25 1.95 7.20
12 8th March, 24.30 0.75 1.75

17.67

2.50

Totals,.

.

Means,..

289.65 39.63 57.30

24.14 3.30 1.47* 4.77

* Less magnesia 0.254 per month.
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Table II.

Tabular statement of the amount of silt held in suspension at a mean

depth of 3 fathoms by the water of the Hooghly, at Calcutta, for

each month, April, 1854 to March, 1855.

No. Date.
Quantity

of

water.

Solid

earthy

matters

(silt).

8.9
Total

of

solid

matters,

silt

and

lime.

Lime

in

the

solid

mat-

ter

only.

1

2
3
4
5
6

7
8
9

10

11

12

1854
3rd April,

4th May,
5th June,
4th July,

7th August, ....

1st September, .

.

1st October, ....

4th November, .

.

1st December, ..

1855.

2nd January, ....

3rd February, .

.

8th March,

Oz.
22.60

23.80

21.20

22.50

23.50

24.50

26.00

26.00

22.50

24.00

23.80

24.00

grs.

8.70

625
1.30

6.50

13.30

7.62

7.00

2.60

1.60

2.36

8 50
6.50

grs.

1.60

1.00

3.12

1.00

0.08

1.10

0.72

0.89

0.75

2.60

1.18

1.76

grs.

10.30

7.25

4.42

7.50

13.38

8.72

7-72
3.49

2.35

4.96

9.68

8.26

grs.

0.15

Trace.

0.00

0.00

Trace.

Trace.

0.00

0.00

0.00

0.00

1.00

00

Totals,..

Means, .

.

284.40 72.23 15.80 88.03 1.15

23.70 6.02 1.32* 7.34 0.09

Before giving the results of the examination of the waters at the

Gasper Floating Light Vessel it may be as well to remark on the

results now obtained in comparison with those shewn in my first

paper. To save the trouble of reference I set down here the mean

results of each column from both examinations.

Per month.
Surface

water,

in 1842.

oz.

Mean Quantity of Water, 25.|

Solid earthy matter, silt,.. 6 04:

Carbonate of Lime in water, 7.95

Total of solid matter, i. e.

Silt and Lime, 13.99

Surface

water,

in 1854-55.

oz.

24.14

3.30

1.47

4.77

Water at 3
fs. depth in

1854-55.

oz.

23.70

6.02

1.32

7.34

Less magnesia 0.312 per month.
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It would thus appear that either there are very extraordinary

differences in the amount of silt and of lime in different years, or

that some errors exist somewhere. The fall of rain at Calcutta for

the whole year in 1842 was 76.14 inches, and from April 1854 to

March 1855, 65.89 inches only ; or 10.25 in. or 13.33 per cent, less
;

and this may partly, if not entirely, account for the deficiency ?

Another, and a probable source of error was that, in 1842 I did

not take up the water myself, but giving more pice to a good peon

than the boat hire would amount to, I sent him to obtain a bottle

full of water, strictly charging him to do so from the middle of the

river. But as usual where we fancy we employ a trustworthy native

it was not improbable that I might have been deceived, and I at first

supposed that the peon, to pocket the whole of the pice, just took

up water close to the shore by stepping into a boat at the ghaut

;

and this would account for the larger quantity of silt shewn, but

not at all for the very large quantity of carbonate of lime in 1842,

which as related in my former paper formed crusts on the side and

even stalactitic incrustations at the bottoms of the bottles ; so that

about this—to say nothing of the impossibility of any practical

chemist making any mistake as to carbonate of lime—there can be

no question.

To clear up this doubt if possible, I took up on the 16th of No-

vember a bottle of water in mid channel opposite to the Governor

General's Ghat (half way between Chaundpaul Ghat and Fort

Point) and another bottle at not more than 20 yards from the shore.

This was about at half or three quarters flood.

When examined for silt and carbonate of lime, the results were

found to be, for the same measure of water.

Solid matter. Carbonate lime.

In mid channel, 1.36 1.52

At 20 yards from the shore, .... 0.75 2.00

Hence we see, that the silt is less in shore, though the proportion

of lime is twenty-five per cent, more than in mid-stream. In 1842,

the table in my former paper gives for November, silt 2.12 and car-

bonate of lime 7.88, so that it is in this last constituent that the

great discrepancy exists, and we can only attribute it to the heavier

x 2
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fall of rain, and thence perhaps the higher rise of the great Ganges

pouring in a larger quantity of calcareous matter.*

We must therefore I think in fairness, andfor the present, take a

mean hetween the surface water of 1842, and that taken at 3

fathoms depth in 1854-55 for about the mean quantity of silt held

in suspension by the Hooghly for a series of years ? though it seems

clear that nothing but water taken up at Nuddea where the Bha-

ghirutty, Jellinghee and Matabangah, the three off-shoots from the

great Ganges which form the river Hooghly, meet, and where the

influence of the tides is not felt, can give us the true quantity of silt

and carbonate of lime brought down ; and again that this must be

done for a series of years to obtain a really good average.

t

The means above proposed would be as follows :

1842, Mean,...

1854-55 at 3 fs. depth, Mean, . .

.

Mean of both series,

Water.

oz.

25.|

23.70

49.03

24.51

£j-w

-fc
3 00 •+J -t-»U C3 cS

g *
^ a

T3 at

3 a
53 <D

W S

6.04 7.95

6.G2 1.32

12.06 9.27

6.03 4.63

mA 1=1

O d

13.99

7.34

21.33

10.66

Now with the same data then as in my former paper, i. e. 1.73296

inches to the cubic (apothecary's) ounce of water, the above average

quantity of water 24.51 oz. will be equal to 42.47385 cubic inches

which, to save decimals, we will call 42.48 cubic inches of water

containing 6.03 grs. of silt and 4.63 grs. of lime, which for a cubic

* With which its waters are always charged, the lime depositing so fast when the

river lowers that it forms beds of kunkur, (impure limestone) which are often

serious obstructions to the navigation of the river.

f The Indigo Planters are well aware of, and often suffer from the caprices of

the river in this matter of more or less silt (called by them Polar/, see Researches

Vol. XVIII. part II.) being deposited by the river on their inundated lands, where

it sometimes leaves them a rich bed of it for their next year's crop, and at another

barely enough to cover the old vegetation. We also see at the sections of the river

banks that the laminae of silt are of varying thicknesses.
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foot of water will give 433.63 grs. or nearly T%ths (nine-tenths) of

an ounce for the whole solid contents of the cubic foot of water.

The proportion of carbonate of lime to the total of solid matter

is also less, for in 1842 of the 13.99 grains of solid matter, 7.95

were carbonate of lime, which proportion should give 6.06 for the

10.66 grains of solid matter of 1854-55, whereas we find it to be

4.63 only, or one-third less.

Again : in 1842, the four months of March, April, May and June

were those in which the largest amount of sediment was brought

down whereas in 1854-55 the four months of July, August, Sep-

tember and October give the largest amount of solid matter ; which

is, for the whole year, as 7.34 only to 13.99 in 1842 and for the

four heaviest months as follows.

In 1842. In 1854 55.

Average quantity of j by former paper at 3 fs. depth.

water in the four > 25.50 oz. or 44.19 24.12 oz. or 41.80

heaviest months,. . ) cubic inches. cubic inches.

of silt, 24.77 grs. 7.S3

of carb. lime, 13.56 grs. 0.72

of silt in each cubic

foot of water, 1678.92 grs. 353.46 grs.

which last (i. e. the 353.46 grs.) are equal to 0.8366 cubic inches

or 2-^-2" one *wo thousand and seventy-second part of its bulk ; of

which however only about -^th is carbonate of lime.

The cubic inch of the dry solid silt, as deposited, I shewed in my
former paper to weigh about 424 grains. To this our present result

433.63 grains to a cubic foot of water (see page 156) is so near an

approach that we may take it as the average, and in round numbers

say, for facility of recollection, that every cubic foot of water contains

a cubic inch of silt ; or more exactly in fractions, not 13
1

33 , one thirteen

hundred and thirty-third, part of its bulk of silt, as before found for

1842, but yyVs-th (one seventeen hundred and twenty-eighth part.)

This is still, however, an enormous proportion when we recollect the

mass of water discharged by the Hooghly alone, which Mr. Bedford,

the late Eiver Surveyor, by careful sectional measurement calculates

as follows at Moyapore, which is thirteen miles below Calcutta.
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Feet.

Mean depth, 29.102

Mean velocity per second, 35.562

Discharge per second in gallons, (Imp. measure ?) 3.214.758

Which is in Cubic feet, H. P., 507.060

Col. Goodwin estimates the discharge at Calcutta

to be per second, Cubic feet, 444.960

At one inch of solid matter for every cubic foot

of water, this would give, for the Moyapore

average, per second, cubic feet of silt, 298.T
8

TW
For the Calcutta average, cubic feet of silt, .... 257.T

8

T
9
2
4
s

The mean of these two we may call in round

numbers Cubic feet per second, of silt, 278.

Or per hour, Cubic feet of silt, 1.000.800

Or per day Cubic feet, 24,019,200

* I copy the following from the work of Mr. Charles Ellet, Junr. ** On the

Inundations of the Mississippi and Ohio Rivers," (p. 173) published in 1853.

44 The quantities of earthy matter contained in the water of the Mississippi in

different conditions of its surface, have been investigated by several scientific

gentlemen, whose results are not widely different. Preference is here given, how.

ever, to those published by Professor Riddell, of New Orleans, who, to his scien-

tific reputation and skill as a manipulator, has superadded the claim to confidence

which is due to great zeal in this subject.

** The experiments of Professor Riddell have led to the conclusion, that the pro-

portion of sedimentary matter to the weight of Mississippi water containing it, is

as follows.

Water 1 ; maximum weight of sediment ^-|^-

Water 1 ; mean weight of sediment ~^-g

Water 1 ; minimum weight of sediment 23V0
** When solidified into coherent earth, at a mean, it was found that the bulk of the

sediment was equal to the g-oTTo part of that of the water in which it was sus-

pended.

'• But the greatest amount of sediment is found when the river is in flood ; and it

is when in that condition that the discharge into the lake would take place. We

may assume, therefore, from these experiments, that when there is a great flood in

the river, the bulk of sediment would be to that of the water containing it, about

as 1 to 1800."
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Water at the Gaspee Floating Light.

To unprofessional readers, it may be as well to state that the

Gasper Floating Light Vessel is moored a few miles below the

South point of Sangor Island and 26 miles to the Northward and

Westward of the Outer Floating Light Yessel ; so that the Gasper

station is exactly where the last traces of the suspended silt of the

river may be supposed to reach ; though as lying upwards of 30

miles up amongst the sands which form the Sandheads of the

Hooghly, it cannot be said to be, like the Outer Floating Light,

almost in the open ocean ; so that it is the fairest available spot at

which to form an estimate of how much of the silt is carried down

to the sea by the action of the surface water, for there is no doubt

some action, probably a returning one, going on at the bottom, of

which we are unable to form any estimate. It will be noticed that

February is but an average from the preceding months, as no water

taken in that month reached me. I am indebted to Mr. Parker,

H. C. S., Chief Officer of the Star F. L. for this valuable series.

The following was the process adopted

:

1. The water was first filtered to obtain the silt as before.

2. It was then evaporated to dryness and re-dissolved in a small

quantity of water to obtain the sulphate of linte, no account being

taken of the very little taken up by the water of solution.

3. Bi-carbonate of ammonia being added to the solution, threw

down as carbonate of lime what had existed as a muriate, leaving

the magnesia in solution.

4. The magnesia was precipitated by the phosphate of soda and

the Ammonia-phosphate of magnesia was calcined to a red heat and

the magnesia deduced from it.

To check the results again, the filters were burnt and the weight

of the whole taken, with due allowance for the weight of ash of

the filters.

For the solid matter; the net weight after combustion was for

the 11 months, 17.75

By the table it is, 18.05

Difference only,.. 00,30

which is too small to notice being only .03 or three-hundredths of a

grain per month.
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The amount of magnesia was also checked by re-converting the

phosphate of magnesia into the carbonate ; and although the average

of 7.60 grains in 24.89 oz. of the water may appear large, I found

that water taken from the middle of the Bay of Bengal* gave for

23f ounces of water as follows

:

Middle of Bay. Gasper Channel, Deer.

Water, 23f oz. 26.00 oz.

148.75 grs.Mur. Soda, 263.25 grs.

Magnesia, 8.09 7.04

Insoluble salts, sulphate and

carbonate of lime,J .. .. .. 6.50 8.75

The following table will give at one view, the results of the eleven

months for which I obtained water.

Table III.

Tabular statement of the amount of silt and of earthy salts held in

suspension at the mouth of the Hooghly below Saugor ; at a mean

depth from 2\ to 3 fathoms, at the Gasper Channel Floating

Light Vessel, in Lat. 21° 26' JST. ; Long. 88° 04/ Last.

^ s-T -s -a
Cm
O

<4_ X
o o as O cS

<u £ ~o . rz
*"

No. Date.
\3 oj

03 h as a
o a>

D = C
3 * 2

a
bo

a

1

1

t3 st

'is
s CJl-G

S 3 OS'So a O s-a S

Of CO o w h3 04

1854. OZ, prrs grs. grs

1 1st March,.... 24.50 0.50 8 40 0.40 12. 21.30 0.00

2 15th April, 2400 3 50 5.20 2.50 7.90 19 50 0.00

3 1st May 24.30 1.25 4.45 5.60 2.54 13 84 1.25

4 15th June 24.50 1.00 9 50 4 25 1448 30.23 1.00

5 15th July, ,... 26.00 1.00 6 50 1 12 4 20 12.82 1 00
6 24th August,.. 22 50 2 75 3,50 60 676 15.01 275
7 1st September, 25.50 1.00 7 60 3.25 3 30 15.15 1.00

8 4th October. .. 25 20 2.25 10.25 50 4.60 18 10 0.00

9 1st November, 24.75 2 75 400 0.75 4.58 1208 0.00

10 2nd December,
1855.

26.00 1.50 7.00 1.75 7.04 1729 00

11 1st January, .. 26.50 1.15 9 90 1.60 10 20 22.85 0.00

12 1st February ,t 24,89

298.64

1.69 694 2.03

24.35

2 03

7,60 18.92 0.64

Total,.. 20.34 83. 86 20

7.60

217.09

18.92

7.64

Means,.

.

24 89 1 69 6.94J 64

* Of which T happened to have a bottle sent me by a friend some years ago.

t Average only from preceding 11 months,

tin solution this is of course a muriate.
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Comparing now the results of our estimated mean average at

Calcutta as given at p. 156 with these at the Gasper, we find them

as follows.

a> T3 'T$

>>*S O
a ^3 S S3

O £ cS
r& i~i

^*S *ti A fl -is .

Water,

oz.

u °°

OS U

02

cS

M a
U •-!
03^
O

o
a
feiD

03

° 9

XII

Total

of

matter

i

ter

;
sil

solution

Calcutta, 24.51 6.03 4.63 0.00 0.00 10.66

Oasper channel, 24.89 1.69 6.94 7.60 i 2.03 18.92

So that we find that three-fourths of the more earthy detritus

is already dispersed by being diluted by the water of the ocean, and

indeed if the whole were to be deposited the river channels would

quickly be choked up, and that the sea water has largely added mag-

nesia as an element to the salts in solution ; for the river water at

Calcutta which always contains a sufficiency of lime shews, as will

be observed (p. 153), only a trace of magnesia as the hunhurs are

found to do.

I thought it well worth while also, to know what is really the time

which the whole of the sediment in the water takes to settle, and I

found that the silt of the surface water of the Hooghly, in the

month of November, took exactly nine days to sink through one foot

of water in a cylindrical glass vessel ! this rate would give fifty-four

days for a single fathom ! and in salt or brackish water the rate

would be still slower from its greater density ; and this accounts for

the finer sediment being carried so far out to sea, and for the slow

rate of decrease of soundings in the sea channels and on the Sand

Heads or ridges which extend along the head of the Delta.

Postscript.

In connection with this research, and as affording us some little

light as to the processes going on in the river, I may here mention

that I have been favoured by Mr. Bensley, H. C. Pilot Service, now
the river-surveyor, with two very interesting specimens ; being a kun-

Jcur now forming on the beach at Kedgeree and some dredgings

from Lloyd's Channel which is between Kedgeree and Saugor roads,

I describe them in the order in which I have mentioned them.
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Kunkur from the leach at Kedgeree.

This is a true kunkur* as to external form, and may at a little

distance be easily mistaken for one of the common iron laterites, to

which indeed it in some measure approaches ; for singular to say it

contains a mere fraction of two or three per cent, of lime ! and is

in fact a loose and coarse-grained, siliceous sandstone kunkur, of

which oxide of iron and not lime forms the cohesive element.

"When we recollect that this is in progress of formation on the shore

of the estuary of a river, the waters of which are abundantly

charged with lime and the tidal water, with magnesia, while the

v oxide of iron forms a mere trace in it, it is certainly a most singular

Geological fact and one which may give rise to many speculations,

' For the present I only note it and that a fair average of it gave in

100 parts as follows.

Earthy Silicates, 84.75

Carbonate of Lime, 2.50

Carbonate of Magnesia, 0.61

Peroxide of Iron, 12.00

99.86

Loss, „ 0.14

Total, 100.00

Dredgings from Lloyd's Channel.

These are principally a fine micaceous sand which gives but a

very little effervescence, and thus contains but an exceeding small

proportion of carbonate of lime. It separated naturally in the bot-

tle into two parts, of which the lower one was the sand above

described, and the upper one a black fetid mud ; so strongly impreg-

nated with sulphuretted hydrogen, that it immediately and strongly

discoloured silver foil placed in it, thus shewing that the vast

amount of decomposing animal matter of which the Hooghly is, we

know, made the receptacle, is by a wise provision of nature, so to

say, imprisoned beneath the waters ! where it doubtless serves as

food for millions of the inferior animals.

* Using the word in the native sense, Jconhra, any thing rough, jagged or puck-
ered ; for it is applied both to concretionary limestone and also to the ferruginous

concretions usually called by us Laterite.
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APPENDIX.

I give the following data, which are all useful elements of the

great problem of our yet unknown river, in the form of an Appendix

because the researches are not my own, and because it is right that

full justice should be done to the valuable labours of the gentlemen,

to whom we owe them ; for none but those who have been engaged

in these pursuits can form any idea of the careful, and minute, and

laborious details which are expressed in the few figures of the

table below :

—

Observers, and place and
time of observation.

Lt. Col. Goodwyn,
B. E. at Calcutta.

Clive Street Ghat to

Howrah, in March,..

A. Bedford, Esq.H.C.
S. River Surveyor.
At Moyapore 13 miles

below Calcutta,

March, 1854,

A. Bedford, Esq. at

Jiggerkolly Sema-
phore,below Diamond
Point and N. W. b.

W. 2f from Culpee
Pagoda, in March,
1854,*

Averages of the Missis-

sippi River as given in

Mr. Ellet's work

js 6 a>

'->-> . _ i

"

o ~ T3
- "» c «? -3

rstf

G
CS
0>

.2 |
a >> a .

08 .- O
<u y o

£ « <x> S

Feet. Feet. Sq. feet. Feet.

2.060 36.0 74,160 4.5

3.300 29' 10" 2 2.88

(nearly)

8.800 32' 1" 4 •• 4.596

Surface
3.300 115.0 200,000 7.00

(p. 30) (p. 33) (P. 34) (p. 36)

Discharge per
second.

Cubic feet.

444,960

507,060 (H. P.)

1.277.009 (H. P;>

979.240
below New Orleans

(P. 41)

Col. Goodwyn and Mr. Bedford give also the following notes with

these results, which as they could not be conveniently tabulated,

I set down here.

Colonel Goodwyn.

1. Fall of the river bed about 4" per mile.

2. The mean volocity above given, fths that of the surface.

* And below the point where the Dummooda and Roopnarain join the Hooghfy.
The flood tide from the sea much augments the volume of water here, so that the dis-

charge shewn is that of the whole tidal water of the estuary rather than that of

the river.

y 2
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3. As the velocities increase with the depths, there will be as

much greater discharge during the freshes.

Me. Bedeoed.

At Jiggerkolly.

1. Mean level above Zero (of the tide guage, see below) 7 feet

1.3 inch.

2. Velocity per second, in inches at surface, is 62,57 ; at bottom

47,747. Mean (as in table) 55,159.

At Moyapore.

1 . Mean level above Zero 8 feet 9.4 inches.

2. Surface velocity in inches 40,42 ; at bottom 28,704. Mean

as in table 34,562.

3. The mean level above Zero is the mean of all the Begisters

taken every quarter of an hour on a guage, the Zero of which was

on the same absolute level as the Zero of the Tide-guage at the old

Kidderpore Docks.

4. The mean depth is the mean of all the perpendicular co-ordi-

nates of the section taken at every 100 feet from the above mean

level to the bed of the river.

5. The velocity at the surface in inches is the mean of the velo-

cities taken every quarter of an hour from high water.

6. The velocity at the bottom is taken from the usual formula

tables (De Buat's.)

7. The fall of the ebb tide between Calcutta and Jiggerkolly

was about 6 feet 6 inches in the whole distance, which is about 68

geographical miles of 2028 yards each.

8. The foregoing two sets of observations for the discharge were

taken at Jiggerkolly on the 16th March, and at Moyapore on the

29th March, 1854. The range of tide at Calcutta on these two dates

differed but 3 inches, being so much in excess on the 29th March.

Memoeandttm.—Mr. Bedford's note giving the discharge in gal-

lons, I have assumed that Imperial gallons of 277,274 cubic inches

are intended, and have thus allowed 6.34 gallons to the cubic foot

in converting his numbers to suit our table.—H. P.
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On a new Perdicine birdfrom Tibet.—By B. H. Hodgson, Esq.

To General Jung Bahadoor, prime minister of Nepal, I am indebted

for the gift of a fine sample, of what appears to me decidedly a new

species, and probably also a new type, of the partridge group of

birds. The General in his recent military expedition into Tibet

procured the bird alive. But it died at Kathmandu and he sent

me the spoils, in very fine condition.

Perdicinse.

Genus Sacfa mihi.

Sakpha of the Tibetans.

S. Hodgsonise* mihi.

The essential characters of the genus or subgenus are as follows

:

Bill, strong with a heavy overlying upper mandible, scarped along

the cutting edges. Nares subvertical and opening towards the

head. "Wings and tail longer, and less bowed and gradated, and

stronger than in Perdix ; but not so long or acuminate as in Lerva,

and about equal to Prancolinus.

"Wings with 3-4-5, quills longest and nearly equal, 1-2 not much

gradated : 1st, only ^ inch less than the longest.

Tail 16, rounded, firm.

Tarsi moderate, equal to the longest toe and nail, nude, biscaled

in front, no spur ?

Lateral toes subequal and furnished with the usual basal membrane.

Nails blunt, scooped inferiorly and having a salient margin all round.

Orbits subnude, as in Arboricola.

This fine species is denominated Sakpha by the Tibetans. It was

obtained in the western part of the province of Tsang. I

know nothing of its habits. My sample is a female and therefore

the peculiar character of the bill, in this sex very marked, must be

more so in the males, and resembles, in fact, that organ in Lopho-

phorus, or the monal. For the same reason, that is, my sample

being a female, I am doubtful as to the presence or absence of

* I take the liberty of dedicating this handsome species to Mrs. Hodgson, whose

accurate and tasteful delineations of Himalayan scenery will do much to attract

attention to this fine field for scientific research,
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the spur on the legs. But it is probably absent or but slightly

developed.

The other members have been sufficiently described in the generic

character.

The colours are as follows :

Bill and legs, horn green. Orbital skin, reddish. Above trans-

versely marked with black, rufous and chesnut, in frequent bars, the

black being more developed on the wings, and the chesnut on the

flanks, where indeed the black nearly disappears, while on the belly,

it is so much developed as to constitute the main and almost only

colour. Neck, above and laterally, and all the lateral tail feathers,

full unmarked chesnut : cheeks, throat and breast, luteous or albes-

cent buff. A black zone round the throat from the cap, and a black

patch below the eye.

The size is as follows

:

Tip of bill to tip of tail, 1.1.0

Expanse of wings, 1.6.0

A closed wing, 0.6.i

Bill to gape, 0.0.|

Bill to brow, . ...... O.O.f

Tail, 0A0
Tarse, 0.1.*

Central toe and nail, 0.1. \

Weight 1 ft.

In conclusion I may remark that the bird has much of the cha-

racter of Caccabis, whilst in colours it resembles greatly the grey

partridge of India, without however, losing certain Caccabine traits

which the expert will at once detect on turning to the accompanying

beautiful drawing, the work of my native artist.*

Darjilmg, Sept. 1855.

* It most nearly approximates in type to Perdioc cinerca.—Cur. As. Soc*



PROCEEDINGS

OF THE

ASIATIC SOCIETY OF BENGAL,

Foe Febbuaey, 1856.

At a monthly general meeting of the Society held on the 6th inst,

Sir J. W. Coltile, Kt. President, in the chair.

The minutes of the December meeting having been read and con-

firmed, it was resolved on the motion of the President, seconded by

Mr. Grote,

" That so much of the proceedings just read between the words,

' and sanctioned' and ' Captain Thuillier' be not published as part

of the proceedings of the Society."

Presentations were received

—

1. From Captain Fairweather, two Abyssinian smoking pipes.

2. From Capt. Shute, ship Sultany, an old wooden quadrant and a

meridian instrument found in the island of Madagascar. The instru^

ments are supposed to have been in use by Nacodas about one

hundred years ago.

3. From the Eight Eev. the Bishop of Victoria, a copy of St,

Luke's Gospel in Japanese, recently printed from wooden blocks in

St. Paul's College, Hongkong.

4. From the Eight Hon'ble the Governor in Council at Bombay

through Lieut. E. T. Fergusson, Superintendent of Government

Observatory, a copy of the Magnetical and Meteorological Observa-

tions made at the Bombay Observatory in 1853.

5. From the Government of the N. W. Provinces, seventeen

gold coins found in the Gurruckpore district, with a request that

the Society would select such as it required for the Museum.
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The coins are of the Canouj series of the reigns of Chandra and

Kumara Guptas.

Ordered that the Council be requested to make a selection.

6. T. Deveria, Esq. of Eungpore, on the part of his nephew

M. S. Deveria, of the Egyptian Museum, Louvre, a copy of Noub la

Deesse d' or des Egyptiens.

7. From Professor T. Oldham, Supt. Geological Survey, eight

boxes of specimens, consisting principally of fossils and rocks from

the Tenasserim Provinces, coal from the Irrawaddy river, and some

old coins found on the site of the town of Tenasserim in the district

of Mergui. The coins are undescribed, but appear to be allied to

the symbolical coins of Arracan, noticed in XV. Vol. of the Society's

Journal, p. 238.

8. Erom E. Hamilton, Esq. The Annual Eeport of the Ethno-

logical Society of London for the year 1854.

9. Erom the Eev. S. Hislop, a large collection of fossils from

Central India.

The following gentlemen duly proposed and seconded at the

December meeting, were balloted for and elected ordinary members.

E. H. Eussell, Esq. B. C. S. Chittagong.

Dr. G. B. Liebig, Presidency College, Calcutta.

Col. Smith, Madras Engineer.

J. W. B. Money, Esq.

The following candidates for election were named for ballot at the

next meeting.

Babu Bajendralal Mittra, proposed by A. Grote, Esq. and seconded

by Sir J. W. Colvile.

Major E. E. W. Ellis, 23rd Eegt. B. N. I. Political Assistant,

Bundlekund, proposed by Dr. Spilsbury and seconded by Dr.

Thomson.

J. E. Curtis, Esq. proposed by Mr. Atkinson and seconded by

Mr. Grote.

The chairman announced to the meeting that Babu Eajendralal

Mittra had notified to the Council his resignation from the 1st

proximo of the office of Assistant Secretary and Librarian to the

Society, and, after paying a high compliment to the industry and

ability of that valuable officer, stated that the Council had appointed a
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Sub-Committee to consider what steps should be taken to supply

the vacancy.

The Council submitted reports

—

1. Eecommending that the consideration of the proposal for

reducing the rate of subscriptions be deferred until a Sub-Committee

appointed by them to take the subject into consideration had sub-

mitted their report.

2. Announcing that they have appointed the following Sub-

Committees.

Sub-Committee of Finance.

C. Allen, Esq., A. Grote, Esq. and C. Beadon, Esq.

Sub-Committee of Philology.

A. Grote, Esq., Lt. Lees, Rev. J. Long, G. G. Morris, Esq. and

F. E. Hall, Esq.

Sub-Committee of Library.

Babu Eamaprasad Eoy, Dr. Walker, W. Grapel, Esq., A. Grote,

Esq. and Lt. Lees.

Sub- Committee of Natural History.

Dr. G. G. Spilsbury, Dr. Walker, A. Grote, Esq., Dr. A. C.

Macrae, Capt. C. B. Young, Dr. T. Boycott and Dr. Thomson.

Communications were received

—

1. From Babu Eadhanath Sikdar, communicating abstracts of

Meteorological Observations taken at the Surveyor General's Office

in August, September and October last.

2. From Mr. Assistant Secretary Carmichael, forwarding a copy

of Meteorological Eegister kept at the office of the Secretary to

the Government of the N. W. Provinces for the month of Novem-

ber, 1855.

3. From Mons. Hermann Schlagintweit, communicating some

notes on the Hydrography of the Brahmaputra.

4. From Col. E. J. H. Birch, C. B., Secretary to the Government

of India in the Military Department, enclosing a report on the pro-

gress of Mons. A. and E. Schlagintweit's researches in the Himalaya

mountaius, during the last season. The Secretary read to the meet-

ing extracts from the report.

5. From A. Grote, Esq. forwarding, for exhibition to the meeting

z
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a large meteorite weighing 14 fbs. and the following note on the

same by Dr. Evan McDonell.

" I was informed by a native on the 7th of March, 1853, that a

shower of stones had fallen in the neighbourhood of Soojoulee on

the preceding day at noon.

u I immediately sent a person to make enquiry as to the truth of

what had been related to me. The person sent, returned the follow-

ing morning and brought me three meteoric stones. He stated that

many more had fallen, and had been picked up by other parties.

" In the meantime I met three of the Officers of the Irregular

Cavalry at Soojoulee, who informed me that they had all remarked, and

been much struck with the peculiar rumbling noise they had heard

on the previous day at noon ; it could not be mistaken for thunder,

the sound being, as stated by them, totally different. An Italian

priest stationed at Bettiah, seventeen miles "West of Soojoulee,

remarked the same kind of noise at the same hour, and he men-

tioned to me that all the natives around him were much alarmed,

and the head " gooroo" of the Bettiah Baja sent to ask him if he

could explain what such strange sounds in the heavens portended.

Another Italian missionary priest stationed six miles North-West

of Bettiah, made the same remarks. The priest at Bettiah com-

pared the noise to that of a heavy cart or waggon passing over a

platform. The sounds were audible for forty seconds, the sky was

cloudless and the sun shining brightly at the time. The wind was

west and cool, the weather for some days previous to the 6th March

was particularly cool. The Thermometer stood on the 4th, 5th and

6th at 44° at day-light. The number of meteoric stones which I

know to have been picked up within a circle of a mile, amounts to at

least thirty. The weight varied from ^ lb to 4 ibs. and one weighed

as much as 14^ fts. The shape in every instance was less or more

pyramidal."

The Librarian and the Curator in the Zoological Department having

submitted their usual monthly reports, the meeting adjourned,

Library.

The library has received the following additions during the months of

December and Januarv last.
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Presented.

Die Lieder des Hafis, Persisch mit dem comraentare des Sudi herausge-

geben von Hermann Brockhaus, 1 ed. 2 heft.

—

By the Editor.

Half yearly Report of the Committee of the Bengal Chamber of Com-

merce, Calcutta, November, 1855.

—

By the Chamber.

Die Todtenbestattung bei den Brahmanen und die opfergebrauche im

Veda, von Dr. Max Muller.— By the Author.

Noub la Deesse d'Or des Egyptiens par M. Th. Deveria, 8vo. pamphlet

—By the Author,

Address to the Ethnological Society of London, delivered at the Annual

Meeting on the 25th May, 1855, by J. Conolly, and a Sketch of the recent

Progress of Ethnology, by R. Cull, Secretary, 8vo. pamphlet.

—

By R. Ha-

milton, Esq.

A Manual of Ethnological Enquiry ; being a series of Questions concern-

ing the Human Race, 8vo. pamphlet.

—

By the Same.

Selections from the Records of the Madras Government, No. III. The

Navigation of the Godavery. No. XV. Reports on Important Public

Works.

—

By the Government of Bengal.

Selections from the Records of the Bengal Government, No. XXII. On
Vernacular Education, 2 copies.

—

By the Same.

Geographical and Statistical Report of the District of Beerbhoom, by

Capt. Sherwill, Calcutta, 1855, 4to.—By the Same.

Notices of the Meetings of the Members of the Royal Institution of

Great Britain. Part V.

—

By the Institution.

Magnetical and Meteorological Observations made at the Honorable East

India Company's Observatory, Bombay, in the year 1853, under the Super-

intendence of Lt. E. F. J. Furgusson, Bombay, 1855, 4to.
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Recuiel des Actes de l'Academie imperiale des Sciences, Belles-Lettres et

Arts de Bordeaux, 1854, 3 tremestre.
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Les Auteurs Hindustanis et les sons Ouvrages par M. Garcin de Tassy,

Paris, 1855, 8vo.
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The Durbin, a Persian newspaper, for December and January last.

—

By
the Editor.
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Original text and translation of a Scroll of Silver in the Burmese

language, found in a Buddhist Pagoda at Prome.—By Major

Phayre, Commissioner of Pegu.

It is well known that the Buddhists of Burinah, like those of

ancient India, when building the solid edifices called Pagodas, con-

struct therein, generally towards the upper part of the fabric, a

hollow chamber in which they deposit relics, and a variety of holy

and precious objects. The Burmese also generally place therein,

a writing on a thin scroll of silver or copper, setting forth the

objects of the founder, and containing a prayer for the salvation of

himself and his friends.

Near the town of Prome, there lately stood a small modern

Pagoda of brick and mortar, from the chamber of which, a silver

scroll was extracted, and as the writing records iu simple language,

the motives which urged the author, a Buddhist monk, to undertake

iu the year 1792, A. D. the restoration of the ancient building which

formerly occupied the site, I have considered it worth publishing.

It is hoped that this record of the motives and hopes which actuated

the restorer of the Pagoda, called the " ardently desired," will tend

to prevent other Buddhist sacred buildings from being wantonly

defaced and dug into, as has heretofore been too commonly the

practice, since Pegu became a British Province.

The language of the scroll is sometimes obscure, but the transla-

tion has beeu made as literal as was consistent with clearness of

No. LXXXL—New Series. Vol. XXV. 2 a
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meaning. A few notes have been added to explain the text where

it seemed to require elucidation.

The original Burmese is as follows :

cc^cxjjoqn iiqoo^ooocc51£so§(Soo^Gpiicx|_|scooo5s

(gg§(c§s o^oo^s G^cooS^coooooccolcSsofsooGps (c§s

cxDoscooSiioooq ocSsoooscgjoSs ©gj^s o3§s(q|s ooooS

COo5^[^0CJj>§O^DQ QGpU C^|0§ COOOGh] ODOOGpcS

oo^q^iioscBoS ocood^oqcoS jggGo^c^5cqi6ucx[[s

oo§sc(go<Sscooo£ oooSogcSn ^[gcaD^oii qodoooo

O«(Ss^Cp(SjCSpC§0Og5llG|QO0O ego (ScSsQOOsl^

OcS°oAj,6 COgOqj^^C^GpO^OQcQocSs^gCOOOqCO

(c^oS cooocx^cpsooacS oogSn aDocos)^aps^(go£(go8

ccx)o6
>

s^5°o^ ^oojdSo^h Q^g^coDcooopc€o8o5

cbo^ojgoSQOoopScooso^ooo coabobcoooScoScx).

£>5(cj§§jjli OOCo6oOOS§Q0O(SsogO o
o GpCODD OOOo£j£s

|c^o5o^^o5obo^QOgoii 61cpCCX30DQCOl o
o O^OOGpS^S

oq^ii c^rogOQoooliio^^aSoODs OQ(Scoooogg[o§a3

pSuogj^Ss o^cogSoo^gjgSc^Qc^aSii gllgSololnogos

^coooco5so^ ccO^!ij.c^^a5^[ioq'COCo6o^aScoooog

p52o3llGg^C^°oCOo5^a5^1I^OCOQOo5 <^jbQODDliay_CO^[

ooooooc^oosc|_oo^coo^o^o68ggoc[ii oqo^cooooo

OgOOp5sO§O^C^]0 £5]0?^OOGp?J)f0S^IIOOOO0lOQOOD

oc§cog5cogncs?oc^^o6Q©TaD^iigocoooQOcoo§02
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(SsilC|_cpCC^Ogp5llO§O^QC^O0C|_ll oo8oooo3G|ooo8Sj>°o©

gSso^^a5oq6^io^(S^goqcoogiiOQoqoQ0^6 oo^o^oo

^co9o6o^cy5c^(5o8cooo(^q8LoSa^[Qo5cog5ii<^OQ

6ccoocSogoqoSDS)o85? jd35§ccosQOocS2cq[ccooc8co

OOa^C§Q6o^DQcScOOOOOOD^cSoOO(sgOg6ogO^SDsQ

So^cooo&goqf^^n o1qo(cjg5og(5ii (g6oo£c\^(Sc300

(Sugoop cooSooosn cSgloSocSsooos GOODogaS003 Q<^

osoqjii^ogo^coo jmSooiOQgoSaDooqn qooo£^S<^

(SiiQQQOoSoooS^fiJCoqfoooSooo^iiqcocboofofsii 006

^6s^6cxqcoo5Qo1c5so§c^iic^OQcSccoooqc)^oSoocpsiio

6sol?oqjcx)g5so^)[q6
N

ii ajcjoSgD^cS cooocooosono^

oSQOgooo^fgS^ncooo^oosooSii^SoqjQcco oooooi

oooooooocdlc5 ooO§j5ii oal£ s cog5(g|j§ii oooopcooo

8%\\coSqc6\8%qcydo8 o
o^[\\ oo^ooqoo5o©€joqo6°cO§o^ii

GgSso^SCOOO OigScvJcScOgjS COO0(S°c^)[§[^ll OOOCXD^O

coo5qooooo8cvp3(Sc8<5s cooooq[a^&Q^sn o8o5

<i]os8s oqoos Q6oos8|cooogTu^oo ^DCjgcgii^jaSc

ogooS aqsiicolcSsc^s QoQa)c8siiDGpso8siio8scoo5oo

csooso§o§o^ncoo6(^[[^iiooq](^cDQo6ii (gp5qGooo£s

g^ogaScooocSgjjii oojQoos^oioooG^ooaqs^^oooiicjj)

oooooococ5c^iiod5oooS^]<Ss o^s^6co©d£iiocj|(Scsoo

^g[o5^n^j8ooa5q6gooo<goii o^soDso©osoq<5oTcQa5ii

^Q^Qq^OQOCXDOO^ OOOOOQOODOqil II

2 a 2
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Translation.

Be victorious.
1

When the Bhadoon Prince,
2 the royal son of the great Aloung-

Phra, who ruled over the great country of Koonboung,
3
that deposi-

tory of all earthly treasures, had enjoyed the golden Palace and

Umbrella for fourteen years ; in the year of men 1154, and when*

religion had reached (the year) 2336; (then) the Pagoda built

on the south side of the Bookan 5 stream where the brother Princes,
6

Isoo-la-tham-ba-wa, and Maha-tham-ba-wa, met the daughter of the

supposed hermit, named Princess Bhedaree, and (in after times)

from their having on that spot become engaged lovers, the Pagoda

was called " The ardently desired ;" (the same) having from the

lapse of time become decayed
;
(therefore) from a sincere benevo-

lence, with a fixed and decided desire to engage in a great work of

religious merit, which like a placid stream of water ceased not ; and

continually remembering the evil—Death ; that one transmigration

from a living body goes on to another, and that according to univer-

sal law, we pass to another state of existence as surely as the

shadow follows the substance ; that of the goods we treasure up in

the present life, nothing to the extent even of one hair can follow

us, but that we must part from them ; laying to heart that there is

a road we must all one day travel, and valuing only such things as

are worthy to be used (in a religious building) ; remembering the

words of the Divine preacher, and rejecting all unlawful goods ; and

accepting only what devout men and women bestow in righteous-

ness ; forbidding not what is offered at joyful festivals or mournful

assemblies ; receiving all contributions and offerings, and purchas-

ing bricks and paying masons' hire; the excellent Abbot Sheng

Thee-la-tsa-ya, who resides in the Lee-oung monastery, by virtue of

the observance of the rules incumbent on priests, which accumu-

lated his religious merits as it were to the thickness of the earth

230,000 yoodzana, 7 had in the year 1116 reached the grade of a

Pyeen-tseng, 8 and when he had accomplished forty yearly fasts, he

prepared a relic shrine, in which to place a representation of Prince

Theid-dat9 going forth to the wilderness ; of his enduring sorrows
;

images also of the twenty-eight Buddhas of a former world period
;
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casts of the eight holy places ;* the precious intelligent relic of

Buddha, all handsome as the elephant Poo-la-lai. The religious merit

aspired to, though it may not be attained, yet the desire for it can-

not be obliterated, (therefore) joining with those of the laity, men

and women who were acting in accordance with each other, and (I)

taking the lead of them, the ancient relic chamber was repaired
;

and the implements required for the good work and for the clergy,

that is, refreshment and flowers, being provided, may the leader

of all those men derive advantage therefrom throughout the 5000

years 10
of this religion. Jewels, gold and silver, (were given) to

beautify the building. The lotus and every part thereof with the

Htee 11 and all its apparatus were complete, so that carrying on the

work well until it was finished, at the time of meeting to inaugurate

the building, the sacred fabric was beautifully adorned by (my)

exertions given joyfully and as a labour of love.

On account of this good work, may I at last attain that blissful

place, where passion troubleth no more.
12

Notes.

1. Be victorious.—The original is a Pali word generally used at the commence-

ment of religious documents, and implying, I believe, that the disciples of Buddha

must strive to overcome their passions.

2. Bhadoon Prince.—This king was the fourth son of Aloung Phra, the founder

of the present dynasty of Burmah.

3. Koonboung, is the name of the original district of the family of Aloung Phrn.

4. The era of religion dates from 543 B. C. when Gautama attained Paree-neib-

ban. The year of religion 2336 therefore = A. D. 1793.

5. Boolean is the name of a small stream which enters the Irrawaddy, a short

distance South of the town of Prome.

6. Inoo-la-tharri'ba-wa , and Maha-tham-ba-wa, were the sons of the king of

Tagoung, an ancient kingdom to the North of Ava, believed to have been founded

by a race of Buddhist kings from India. These Princes being blind were expelled

their country as unworthy to reign. Being put on a raft they floated down the

Irrawaddy, and from incidents which occurred on their voyage, many of the names

of the cities and towns on the banks of that river are derived. While floating down

they had their sight restored by the interposition of a Bhee-loo-ma, or female

* There appears to be some error here, or an allusion which I do not under-

stand. The Burmese reckon seven holy places, where Gautama performed seven

characteristic acts, after he attained Buddahood.
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monster, and seeing for the first time the sky stretching over the earth like a cover,

and the earth within, they exclaimed " Mo-boon" (sky cover) and " Mye-dai"

(earth within), from which those places received their names. They came on to

the Bookan stream, and there met the hermit's daughter, who had come to draw

water. This is believed to have occurred about 484 years B. C. The hermit or

Ra-the proved to be the maternal uncle of the Princes, who had long before left

Tagoung, and after having a daughter born to him became a hermit in the hills

adjoining Prome. By his advice the people of the country who were of the Pyu.

tribe, chose Prince Maha-tham-b*-wa,.as their ruler, he married the hermit's

daughter Bhe-da-ree, and they founded the city of Ra-the near to Prome, where

the descendants of Maha-tham-ba-wa, reigned for twenty-seven generations.

7. Yoo-dzana.—A measure of distance reckoned to be about 13 English miles.

8. Pyeen-tseng.—A grade of the Buddhist priesthood.

9. Prince Theid-dat, i. e. Gautama the son of the king of Kapili-vasta, who

abandoned his kingdom to become a Buildhist monk.

10. The religion of Gautama it is believed is destined to last five thousand years,

(2398 of which have now passed) after which the Buddha A-ri-ma-te-ya will be

developed.

11. Htee.—The iron net-work shaped like an umbrella which crowns a Burmese

Pagoda.

12. The last sentence in the scroll is in the Pali language, and has been rendered

to me in Burmese.

A slight notice of the Grammar of the Thadou or new Kookie Ian*

guage.—By Lieut, li. Stewart, 22nd Regt. B. JV". /.

The people to whom the term Kookie is given by the inhabitants

of the Eastern Frontier of Bengal, occupy, together with other

tribes, the hilly tracts lying to the North, South and East of Cacbar,

and Manipoor : they are divided into numerous clans each under a

petty hereditary chief or Kajah.

The appellation of Kookie is unknown among themselves, and

they have no title embracing their whole race, but they call one

another by the names of their different clans.

They all speak the same language, with very slight modification

in the dialects, and it is called among them Thadou Fao, from the

name of one of their principal clans.
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As there is no written character among the Kookies, the following

Eoman ones have been adopted by me, which appear to answer very

fairly all the requirements of the language.

Vowels.

a e i o u

Consonants.

bcdfghjklmnprstvwyz
The vowels have a long and a short sound thus :

—

a as in father. a as in man

e there. e men

i pok'ce. i pni.

6 note. o not.

u pall. u bat.

oo as in moon, soon.

When two vowels come together each has its distinct sound, ai,

as in a^'sle, ei, as in mite, ui, like we, &c.

The Consonants are pronounced as in English with the following

modifications :

—

C, is never used by itself, or in any other position except in com-

bination with H, to express the sound, ch as in Church.

G, is always hard. H, is always aspirated.

J, has a sound much softer than in English, and resembling more

that of the combination of the letters zsh. N, is slightly nasal.

W and Y, have no vowel sound.

The compound consonants are

—

Ch, pronounced as the ch in Church.

Gh, Persian « ghain.

Gn, an intensely nasal sound.

Kh, pronounced as the Persian £• hhe.

Ng, ng in "singing," but when over-lined thus

ng, still more nasal.

Sh, pronounced as the Persian ^ shin.

Aeticles.

There is no article, definite or indefinite, in the language, the

numeral khut, one, coming after the noun, sometimes stands in lieu

of the indefinite article, and the demonstrative pronouns, Hi, this
}

and Hu, that, sometimes supply their place.
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Nouns.

Number is often left undistinguished, and is generally denned by

means of numerals, thus

—

Mi, man or men. Mikhut, a man.

Mithum, three men. Mitum, many men.

A plural form exists, however, though it is seldom used except in

pronouns, and with reference to human beings, thus

—

Mi, man. Miho, men.

Numei, woman. Numeiho, women.

Chapung, child Chapungho, children

or

Mite, Niimeite, Chapungte, men, women and children.

Gender is usually expressed by subjoining to the noun the words

Chul, male, and Noo, female, some of the ruder Kookies, however,

retain a more primitive mode of distinguishing the sex, and subjoin

Jung, penis, and Shoo, vulva, instead, thus, Kel, goat.

Keichul or Keljung, a he goat.

Kelnoo or Kelshoo, a she goat.

Some nouns expressive of individuals of the human family have

distinct terms in both sexes, thus

—

Pa, father. Noo, mother.

Mi, man. Numei, woman.

Pashul, son. Chanoo, daughter.

Jigfiei, hushand. Ji, wife.

Pa, is also a sign of the masculine, and generally used with refer-

ence to trade or occupation, thus

—

Ghalhatpa, a warrior. Housapa, a Icing.

Thiigneipa, a commander. Kelchingpa, a herdsman.

Case is not marked by inflection, but by the use of ^oppositions,

thus

—

Nominative, .. Chem, a dhao.

Genitive, Chem, of a dhao.

Dative, Chem, or Chemkhu, to a dhao.

Accusative,. . . . Chem, a dhao.

Vocative, V6 Chem! Oh dhao.

Ablative, Chema, or Chemhenga,/row a dhao.

Locative, Chema, or Chemshunga, in a dhao.

Instrumental,. . Chemin, with a dhao.
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A noun in the genitive case precedes the substantive belonging

to it, in juxta-position, as

—

12 12
Mi loo, A man's head.

12 3 12 3

Ka pa pon, .. Myfather's clothes.

12 12
Silat noi, .... Cow's milk.

The accusative precedes the verb in a sentence and is generally

placed between it and the nominative, thus

—

12 3 13 2

I teach the child, Kin chapung kahile.

12 3 4 13 4 2

He heats his son, Hipa ama pashul adeuge.

12 3 I 3 2

I strike the gong, Kin dapi katiime.

The following examples mark the other cases

—

1 2 3 4 13 4 2

The elephant eats plantain leaves, Saipin mot na ane.12 3 4 4 3 2 1

Give money to the poor men,. . . . Mi chughakhii danka petan.

12 3 4 12 3 4

Ohfaol! why dost thou fear, .. V6 Mingol ! idinga nakichanem?12 3 3

I getfruitfrom the tree, Thinga (or thing henga) thing

2 l

ga kamiii.

1 2 3 4 4 3 2 1

There are large plains in Cachar, Hengchala phai lin auine.12 3 4 3 4 2 1

Kill the dog with your dhao, .

.

Na chem iu wicha nathutnin.

Adjectiyes

are not inflected to express either number, gender or case. They

are placed after the noun they qualify, thus

—

12 2 1 12 2 1

Ni dup, A cold day. Sakol jange,. . A swift horse.

12 2 112 2 1

In lin, A large house. Chem hem, . . A sharp dhao.

Adjectives admit of comparison by subjoining de for the compara-

tive, and pen for the superlative degree, as

—

Asa, hot. Aturn, much or many.

Asade, hotter. Atumde, more.

Asa pen, hottest. Aturn pen, most,

2 B
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This method of comparison is however frequently rejected. "it

is hotter to-day than it was yesterday" would be literally.

1 2 3 4 1
f

3 2 4

To-day, than yesterday, hot, Tooni jinga shangin asae.

Pi, attached to some adjectives, and even nouns, signifies bulk or

quantity, thus

—

Alin, large. Alin pi, very large.

Aturn, much. Atum pi, very much.

Mei piim, afirelock. Mei pum pi, cannon.

Moreover all formidable animals have this affix to their names, as

Hum pi, a tiger, Yompi, a hear, Saipi, an elephant.

Cha is in the same manner used to express a deficiency in adjec-

tives and diminutiveness in nouns, as

—

Neo, small. Neocha, very small.

Nai, near. Naicha, very near.

Kel, a goat. Kelcha, a little goat.

Va, a bird. Yacha, a little bird.

The Kookie mode of numeration is a decimal one, and exceed-

ingly simple

—

1. Khut. 6. Goop.

2. Ni 7. Suggi.

3. Tlmin. 8. Get.

4. Li. 9. Ko.

5. Gna. 10. Som.

Som le khut, i. e. ten and one stands for eleven.

Som le ni, for twelve and so od .

20. Som ni. 25. Som ni legna.

30. Som thiim. 39. Som ttmm le ko.

50. Som gna. 90. Som ko.

100. Za khut. 1000. Shang khut.

There are no regular ordinals in the Kookie language. The word

for first or foremost is Amusa, and the place of ordinals is thus

supplied.

First, Amusa. Second, Khutbana, or, after one.

Third, Nibaua, or, after two, Sfc. Sfc.
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Pronouns.

The personal pronouns are

—

Kei, I. Keiho, We.

Nung, Thou. Nungho, Ye.

Hipa, He. \
Hinoo,S*«. [mho, They.

t}* 5
The third personal pronoun has however various forms— as, Hii

Hihi, Hiihu, Hichu, Hiichu, all of which may signify persons or

things either in the masculine, feminine or neuter gender ; and the

use of them depends upon the circumstances on which the person

or thing has previously been alluded to, or upon their position while

the speaker is speaking.

A curtailed form of pronoun, always accompanies, and precedes

the verb (except in the future tense) independently of its nomi-

native, this form is—Ka, /or we—Na, thou or ye, and A, he, she, it,

or they.

Almost all nouns, and every adjective when used by itself, has

prefixed to it this simple form of the 3rd personal pronoun, thus

—

Aphae, good, or it (is) good. Aline, large, or it (is) large.

Alba, wing or its wing. Amei, tail, or its tail.

And in fact every noun having reference to beings, in either of

the three persons, cannot stand alone, but must be preceded, either

by the individual to whom it belongs, or by one of the personal

pronouns. Thus Loo, the word for head, would be unintelligible to

a Kookie, unless speaking definitely it were either

Shem hou loo, Shem hou's head.

Mi loo, a man's head.

Ka loo, my head.

Naloo, thy head, or indefinitely, Aloo, his, her, or its head—and

in the same manner Pa, father, must stand either as Kapa, Napa,

or A pa.

Pronouns are declined in the same manner as nouns, by means of

/^-positions. The Genitive case may be at pleasure in either of

the following forms.

Keima, keia, kei or ka, mine,

2 b 2
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Nungma, nunga, nung or na, thine.

Ama, or A, his, hers, or its.

An emphatic form of the pronoun is the same as the genitive,

thus

—

Keima, I myself. Nungma, thou thyself.

Ama, he himself

The first personal pronoun has a post position for the dative and

accusative case peculiar to itself, thus

—

12 3 13 2

He beat one, Hipan kei ei denge.12 2 1

Let me see, or show me, .... Kei ei vet sain.

In other respects, the pronouns are declined exactly as nouns.

Certain verbs require a final n in their nominatives, and when the

personal pronouns are subjected to this influence, they become,

Kin, 1. Keihdn, We.

Nungin, Thou. Nunghon, Ye.

Hipan, Re. Hihon, They.

The demonstrative pronouns are simply

Hi, this. Hti, that.

sometimes the word is doubled to make the demonstration more

palpable, as

—

Hihi, this. Hrihu, that.

But it would seem that these pronouns admit of no plural.

The interrogative pronouns are Koi, which stands for who and

which, and i what—one marked peculiarity in this language is, that

wherever an interrogation is made, it is required that the clause or

sentence in which it is contained, should end in a final M. This is

effected by adding em, um, or simply m, to the verb which closes

the sentence, thus—" It is a man,'* is simply Mi ahi, but

2 1 12
Is it a man / becomes Mi ahium ?

and in the same manner12 3 2 13
Where do you live ? Nung hoya naumem ?

12 \ %
Who gave this ? Koi min ape em ?12 3 2 13
Why did you do this ? Nung idinga nabdlem ?
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1 2 3 2 13
What does he say ? Hi pan i ashoiyem ?123 4 5 2 4 535
Can you spealc the Manipoori lan~ Nung Meitei pao nashoi thei

guage ? em ?12 3 3 12
Howfar is it to Cachar ? Hengchal ichun ghumlum ?12 3 2 1 3

How many daysjourney ? Ni ijat lum hum ?

1 2 3 4 5 2 13
How many houses are there in Nung khda in ijat umum ?

4 5

your village ?

12 3 4 3 4 12
What is your name ? Na min i hum ?

1 2 3 4 5 13 2 4 7

When he abused you, why (did you Ajou na turn pe din, ibola keima

6 7 8 9 6 5 8

not come) to me, and I (would henga nahuughiem ? chule

10 9 9 10

have punished him) myself? keiman aghimna bolinge.

Verbs.

The expression of time in these can be traced to Past, Present,

and Future, and the tenses of the two former even are but little

understood, and are frequently used indiscriminately.

The imperative mood is the simplest form of the verb, and is

obtained from the root (which is sometimes, but not always, used as

a noun) by subjoining " in" or " tan," as

—

Hiingin or huugtan, come,

Punin or puntan, begin.

Shelin or sheltan, hide.

But when the root ends in a vowel, the first form of imperative

is obtained by elongating that vowel and subjoining n alone, as

—

Moon or inutan, get. Lan or latan, take.

Ven or vetan, see. Pen or petan, give.

or by the introduction of a consonant between the final vowel of

the root, and the in, as

Thouvin or thoutan, awake. Theiyin or theitan, be able.

Laijin or laitan, dig. Koiyin or koitan, place.

The consonants j, v and y alone are in use for this purpose, but

there seems to be no rule as a guide in the adoption of them.



18(5 Grammar of the Thadou or new Kookie language. [No. 3.

When the root ends in p, an m is introduced before the " in," in

the first form of the imperative, as

Shipmin or shiptan, throw. Chepmin or cheptan, smoke.

Shutbpmin or shiitoptan, dip. Kupmin or kuptan, weep.

The pronoun na, thou, is almost invariably prefixed to the impera-

tive, although it may be used without it. The imperative is only

used in the 2nd person.

The present teuse is formed from the root, by affixing an e—
under the same provisions, as the formation of the first form of

imperative, thus

—

Kei kahiinge, I come. Kei katunge, I arrive.

Kin kalajje, I dig. Kin kathouve, I awake.

Kin kashipme, I throw. Kei kakupme, I weep.

The past tense, for which however the present is frequently used,

is formed from the root by adding ta or tai, as

—

Kei katiing tai, I arrived. Kin kapun tai, I began.

Kin kalai tai, I digged. Kin kaship tai, I threw.

Another form of the past or present tense, for it is used as both,

is obtained by subjoining nai to the root, as

—

Kin kane nai, I eat. Kei katou nai, I sit or sat.

Kei kading nai, I stand or stood. Kei kacho nai, I sell or sold.

A more distinct past tense is made by means of the verb Jouvin

accomplish, used as an auxiliary, thus

—

Kin kanejoutai, I eat. Kin kachep joutai, I smoked.

the past tense of the auxiliary being subjoined to the root of the

verb.

The past and present tenses of whatever form are subject to no

modification in person or in number, as

—

Kin kane, I eat. Keihon kane, we eat.

Nungin nane, thou eatest. Nunghon nane, ye eat.

Hipan ane, He eats. Hihon ane, they eat.

The future tense is formed from either forms of the imperative,

by subjoining ge for the first person of both numbers. The final n

of the imperative and the g, being pronounced as the ng in singing,

thus—
From Hungin or hungtan, come, Hunginge or hungtange.

From Veu or vetan, see, Venge or vetange.



1856.] Grammar of the Thadou or new Kookie language. 187

From Thouvin or thoutan, awake, Thouvinge or thoutange.

The future undergoes the following alterations with respect to

the persons. It rejects the double pronoun, thus

—

Kin denginge, I ivill strike. Keihon denginge, we will strike.

Nungin denginate, thou wilt Nunghon denginate, ye will

strike. strike.

Hipan denginte, he will strike. Hihon denginte, they will strike

or

Kin dengtange. Keihon dengtange.

Nungin dengtanate. Nunghon dengtanate.

Hipan dengtante. Hihon, dengtante.

and so on with all verbs, as

—

Moonge ") Mutange
^

Moonate > will get. Mutanate > will get.

Moonte ) Mutante J

Venge ") Vetange 1

Venate > will see. Vetanate \will see.

Vente ) Vetante j

Shipminge "] Shiptange "|

Shipminate >will throw. Shiptanate \will throw.

Shipminte J Shiptante J

Theiyinge ~\ Theitange ")

Theiyinate \will he able. Theitanate > will be able.
'

Theiyinte J Theitante )

Another future tense, which has no distinctive meaning, is formed

by subjoining nange to the root, for the first person, thus

—

Kei chenange, / will go, Kei honvenange, we will see.

Nung chengnanate, thou shalt go. Nunghon venanate, ye will see.

Hipau chenante, he will go. Hihon venante, they will see.

The potential mood is made available by the use of the verb

Theiyin, be able, as an auxiliary, thus—

-

Kei kachetheiye or kei che theiyinge, I may or can go.

and in the same manner by means of the other auxiliaries we have

Kei kache nome, I ivould go, and

Kei chephanange, I ought to go.

The infinitive is formed from the root by addiug na, as

—

Dengna, to strike. Chena, to go.

Vena, to see. Nena, to eat.
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A more significant form of the infinitive has " ding" subjoined to

the simpler form, as

—

Yenading, to see. Nenading, to eat.

The present participle is the same as the imperative, and has very

frequently the root prefixed to it, as

—

Dengin or dengdengin, striking.

The past participle is formed from the present or the imperative,

by subjoining lung or ting, as

—

Denginting, or denginlung, Struck, or having struck.

A negative form of the verb obtains throughout all the tenses,

by the interpolation of hi, thus—
Deng hi in, do not strike. Hung hi in, do not come.

Kin ka denghie, I strike not. Kadentahie, I struck not.

Kin deng hi inge, I will not strike.

Also by subjoining poi, to the root, for the present tense

—

Kin kadeng poi, I do not strike^ and

Kin kadengta poi, I did not strike.

For the future, ponge is added to the root to express negation.

Kei che ponge, I will not strike.

Nung che ponate, thou wilt not strike.

Hipa che pdnte, he will not strike.

There is no word in the Thadou language with the simple signi-

fication of no, or not. The negative being only used in conjunction

with the verb, as described above.

The only grammatical puzzle in the language is that certain verbs

require a final n, in their nominatives. This is obtained by adding

"in" to such nouns in the nominative case as end with a conso-

nant, and by adding n, and prolonging the vowel when they do not.

For this curious inflection, I have been able to discover no rule or

reason, verbs both active and passive, transitive and intransitive

appearing arbitrarily to admit of either the one form of nominative

or the other. The Kookies themselves never hesitate in marking

the distinction, but they have never been able to account for it to

me ; some sense of euphony, appreciable only to their ears, is the

only likely conjecture I can arrive at.
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The Copemican System of Astronomy among the Arabs.—By
A. Sprenger, M. D.

Mons. Sedillot has, I believe, published some passages shewing that

the Arabs were acquainted with the Copemican system of Astro-

nomy, yet the following extract from the ifikmat al'ayn of Katiby,

(died A. D. 1272) will not be read without interest.

" Some philosophers fancy that the earth moves towards the east

and that the rising of the celestial bodies in the east and their set-

ting in the west is owing to this motion and not to the motion of

the widest heavenly sphere which, they maintain to be at rest.

This idea is wrong. I do not however advance as an argument

against it that, if this was the case, a bird flying in the direction of

the motion of the earth would not be able to keep up with it,

because the motion of the earth would be much faster than that of

a bird, inasmuch as it returns to its place in a day and a night. Such

an argument is not conclusive, because it may be urged that the

atmosphere which is close to the earth partakes of its motion as the

ether partakes of the motion of the heavenly sphere. But I reject

this theory because all terrestrial motions take place in a straight

line and therefore we cannot admit that the earth should move in a

circle." (This is the theory of Aristotle : who says, that only the

heavenly bodies have the most perfect of motions, the circular).

*>y % Jj=lj yf ^u ajIj ji&pyi lJUJ\ *SjJ y ^jj*j ^xj\ ^

j£)}\ ^jUu UX ^j^ ^ 4-*^^ u^j^. tUUl *j^' ^' j!>r teji+4

2
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Examination of three specimens of Bengal Mineral Waters. By
Henry Piddington, Curator Museum Economic Geology.

These waters have all been sent in much too small a quantity to

enable me to make any very correct quantitative analysis, and above

all we cannot from small quantities pronounce on the presence or

absence of Iodine or Bromine to which in minute quantities, so many

mineral waters are now known to owe their efficacy. For a per-

fectly satisfactory analysis we require at least 2-§- or 3 dozen quart

bottles, which would give us 5 or 6 gallons of the water. The

bottles should be perfectly clean and well rinsed out with the water

of the spring before filling, and the corks (new ones) soaked in the

water of the spring and well beaten in.

No. I.

Darjiling Mineral Water from the Minchu Spring,

from B. H. Hodgson, Esq., C. S.

Two bottles of this water reached me ; one (A) was a dark green

glass (English) and the other (B) a white French glass bottle. The

cork of the first was a very bad one, but that of the second was excel-

lent, and it had been so well corked, that it took the strength of two

men to pull, one at the bottle and the other at the corkscrew, to

open it. The water of the first bottle had evidently decomposed.

That of the second though quite limpid when opened and re-corked

(to take a small quantity of the water for testing) began in two or

three days to grow turbid, and gradually threw down its iron, some

of it cohering in fine flaky webs of a pale yellow colour (carbonate

of the protoxide) ; and it took eight or ten days before it again

became tolerably clear, in which time some of the deposit reddened

considerably. When the whole was filtered it left a chocolate brown

deposit on the filter.

1. The water of both bottles had a very slight smoky taste.

2. A yellowish tinge was perceptible in (A), which was also a

little turbid.

3. The cork of (A) was blackened and there was a faint smell of

sulphuretted hydrogen but perfectly distinct. In (B) the smell of
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the sulphuretted hydrogen was very strong and marked. With so

small a quantity, however, our analysis, as to quantity, is necessarily

imperfect, neither can we pronounce on the presence or absence of

Iodine and Bromine as above remarked. Mr. Hodgson will, I have no

doubt, favour us with a larger supply, when these questions will be

settled.

TESTS^/or Acids.

Silver foil was discoloured, Sulphuretted Hydrogen.

Litmus and Turmeric papers were not'
No free Acid or Alkali.'}

affected, ,

Acetate of Lead, Carbonic Acid.

Mur. Barytes, » Sulphuric Acid.

Nit Silver, , Trace of Muriatic A cid,

Gold Leaf, No Nitrates.

Mur. Platina, No Potass.

Carbte. of Amma
* and Phosphte

- Soda, No Magnesia.

Oxalate Ammonia and Sulphate of Soda, No Lime.

Tincture Grails, alone nothing, but withal

Lime water it shewed, J
0xide Iron '

As the water in both bottles had decomposed, it was useless to

examine it for the quantity of the gaseous contents.

Twenty-two ounces of the water, (of B) carefully evaporated and

the residue examined, gave as follows

In 22 oz. In an imperial

gallon

Peroxide Iron, 1.15 6.74

Sulphur, 0.10 0.58

Saline matter, mostly Muriate and Car-

bonate, Soda, .. 0.35 2.04

The water is thus a carbonated and sulphuretted chalybeate

spring, containing its iron in the peculiar state in which it is found

in the Bath waters.

It also greatly resembles one of the Harrowgate springs.

By the kindness of Mr. Grapel who brought down the water, I

have been able to ascertain that the bottles must nave been filled

2 c 2
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about the end of October, and as the bottle (B) was opened in the

beginning of February, this shews that in the cold weather the

water may be preserved good, even in a white glass bottle* for three

months, so that it may thus be sent at intervals to Calcutta for

patients who cannot leave their employments ; though in such cases

of course, the great adjuvant, change of air, would be wanting. Mr.

Hodgson requests me to add from the HurJcaru of the 2nd February,

a notice of the virtues of these waters of which he is the author, and

I insert it below.

" In a November number of the Friend of India, there appeared

a brief note of the mineral springs of Darjiling. The short inter-

vening period has sufficed, even at this, the empty season of the

Sanatarium, to furnish two more cases strikingly confirmatory of

the eminent remedial qualities of the Sikim medicinal waters. One
of these cases was of hereditary gout of the worst type, and aggra-

vated by chronic rheumatism, the other was a case of extreme

debility and inertness of the vital functions, particularly the action

of the liver, consequent on malarious fever. In the former case,

there has been experienced wonderful relief from pain, such as had

not been known by the patient for years, with as good a prospect of

entire recovery as in such cases is possible.

" In the latter case the recovery has been as complete as it was

rapid,—strength, appetite and energy returning with the quickest

pace without the least aid from medicine, which indeed before the

resort to the waters had been found to be of no further service.

" It seems important that the public should be made aware what a

blessing is within the reach of all persons suffering from general

debility and inertness of functional action, from gout, from rheu-

matism, even the most severe and long dated, from secondary

syphilis, from glandular and cutaneous affections generally, and

lastly from sores of a bad type and long standing, that have resisted

the employment of internal and external pharmacopeial remedies.

As already stated by the writer in the Friend of India, there are

many of these springs in various parts of Sikim, the virtues of which

* The light would aid the decomposition, and green glass bottles would be

always best.
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have been loDg known to the natives, though only so recently tried by

Europeans. But this one, so tried, has been preferred for its proxi-

mity and accessibility and sheltered site, the last being a material

point with reference to the chief element of the curative process, or

frequent bathing in the waters, at as high a temperature as the

patient can endure.

" Minchu" is a compound word meaning in the language of the

country " medicine-water," and as the term is both euphonic and

appropriate, it should be at once adopted as the designation of the

Darjeeling baths.

" A gentleman here has made purchase of the ground and is erect-

ing a temporary house of three apartments within a few yards of the

spot where the mineral water issues from beneath a huge block of

gneiss. A philanthropic gentleman of the station had previously

erected a similar building for the accommodation of bathers ; this

building being now devoted entirely to the bath, consists of three

rooms.

" The distance from Darjiling is about five miles by the very good

road already constructed. The elevation as yet untested by baro-

meter or boiling water may nevertheless be safely said, by reason

of the vegetation proper to the spot and the temperature, to be about

3,500 to 4,000 feet above the sea, due allowance being made for the

extra heat generated by the rocky soil, sheltered position and eastern

aspect.

" The water, still unanalysed, is void of all sapid or sensible proper-

ties. It has no heat, no taste, no smell. But the deep dye of rusty

red with which it speedily incrusts stone and wood, proves it to be

full of iron. It is to be hoped that Dr. W. O'Shaughnessy on his

way through Calcutta will find time for an analysis, which it is to be

hoped we shall soon obtain. This wonderfully efficacious remedy for

somany of the ills that flesh is heir to, is as mild as patent in its action.

In the slighter cases of debility,deranged liver and what not,it suffices

to drink the water at Darjeeling without the necessity of resort to

the Minchu. But in more serious cases such resort is indispensable

for the purpose of bathing. The waters may be drank cold or tepid,

but for bathing it must be used heated, and as hot as the patient can

bear, and as often, if he desire a very speedy cure. But such overhaste
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is not good speed, unless the patient be naturally robust and not

much weakened by his ailment.

" Thirty to forty baths usually suffice even in severe cases, and

should more be deemed needful, it is thought better to suspend the

use of them, after having taken so many, and to recur to the bath-

ing after an interval of some weeks. The method of using the bath

is borrowed entirely from the people of the country. A duct brings

the water from its source to the bathing place, which is both bath-

room and dwelling ; and this arrangement is adopted to guard against

cold, nor should it be much deviated from in any future arrangement,

the precaution being of cardinal importance.

" Besides heating the water with red hot stones tossed into the

bathing tub, the JLepchas use an infusion of the bark of a tree, the

genus and species of which are yet to be determined. But the

necessity of this addition to the inherent virtue of the element has

already been in good measure disproved, so we will here close our

notice of the medicinal waters or baths of Darjeeling, referring our

reader also to the article in the Friend of India above adverted to."

II.

Mineral Water, from a spring walled in, at Kudjorah in Jessore,

from A. Gbote, Esq., G. S.

This water is tasteless, or but very slightly saline.

It has no smell.

There was a little flaky yellowish brown deposit in the bottle,

which was carbonate of iron.

Tests—for Acids.

Silver Foil, No Sulphuretted Hydrogen.

Litmus and Turmeric, No free Acids.

Acet. Lead sol precepte., Carbonic Acid.

Mur. Barytes, No Sulphuric Acid.

Nitrate Silver (plentiful,) . Muriatic Acid.

Gold Leaf test, , No Nitrate.

For Bases.

Mur. Platina, No Potass,

Carbonate Ammonia and Phosphate Soda, Magnesia,

Oxalate Ammonia and Sulphate Soda, Lime.
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Tinct Galls, alone, slightly turbid -\

with Lime Water, j
Iron -

Forty-eight ounces of this water being evaporated gave a slightly

coloured residuum and a considerable white crystalline sediment

weighing in the whole 11 grains.

In the 48 In one gal-

oz. Ion.

Carbonate of Lime, 6.25 16.64

Protoxide of Iron, 0.64 1.70

Muriate and Carbonate Magnesia, 1.70 4.62

Saline matters Muriate and Carbonate of Soda, 2.00 5.33

"Water and Loss, 0.41

11.00 28.29

The spring is thus a carbonated, calcareous and magnesian water,

with a slight, though probably efficacious proportion of iron ; which

is of course in the state of carbonate, and held in solution in the

water.

III.

Mineral Water from Sosoneah, North of Hazareelagh, from W. H.

Elliott, JSsq.
f
O. S., through Mr. Geote.

I had three small pint bottles of this water, but the whole were

very badly corked.

Examined by the same tests as the foregoing, the carbonic and

muriatic acids only were found, and of the bases lime, iron and soda

were present ; but the whole are in very small quantity, the total

of the saline matter and sediment obtained by the evaporation of

24 oz. being 1.70 gr. ; so that we can only at present say, generally,

of this water that it is a carbonated and slightly chalybeate spring,

with a little muriate and carbonate of soda also in solution. Never-

theless when a larger quantity in proper preservation can be

obtained, it should be re-examined for Iodine and Bromine as above

remarked. I add to this paper, a circular from the Medical Board

with which I have been favoured by Dr. Macpherson, which give

excellent directions for collecting mineral waters for analysis, and a

list of many springs of which we know nothing and now that com-
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munication in India is a little less tardy than a sea voyage of old,

it is to be hoped that some of them like the Minchu spring may
prove of service to the cause of humanity.

APPENDIX.

Circular from the Medical Board.

Sir,—The Supreme Government having resolved on a systematic

examination of all the mineral springs in India, you are directed to

call the attention of the medical officers in your circle to the sub-

ject, and to request them to ascertain whether there are any springs

of real or supposed medicinal virtues in their districts, and to send

specimens of them to the Presidency for analysis. The Supreme

Government will request the Civil authorities to co-operate.

2. Annexed are a few simple directions for the collection and

transmission of waters, and a list of some of the springs which have

been noticed in various parts of India, including those which are

believed to exist in your circle.

I have the honor to be,

Sir,

Tour most obedient servant,

"n* w 9s* "«•

Surgeon,

Secretary, Medical Board.

Fort William, -\

Medical Board Office, 185. )

Directionsfor the collection and transmission of Mineral Waters.

1. The mineral waters should be bottled in line dry weather, and

for gaseous waters the morning is best.

2. Particulars should be sent of the quantity of water furnished

by the spring, whether it is constant or remits, of its temperature,

whether varying at different times, the nature of the soil or of the

rocks, from which it issues, the supposed elevation above the level

of the sea, whether the spring contains bubbles of any gas, whether

any particular conferva) are found growing near it
;
and whether the

spring deposits any sediment.
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3. Four quart bottles of each water will be the quantity usually

required, the bottles to be of common black glass, perfectly clean ;

the corks if possible new, and it is well to steep them for a few days

in the water of the spring ; the corks to fit accurately, and to be se-

cured with dammer and string, in the usual way in which beer is bot-

tled in this country, placed in a box with four divisions ; and packed

with tow.

4. "With sulphurous waters it is particularly necessary, that the

bottle be quite full ; acidulous, alcaline and gaseous waters may be

exposed to the air for an instant, before being corked, and it is espe-

cially necessary to be careful in tying down the corks of such.

5. Specimens of any confervse about the well or of any deposits

from it, as well as of the rocks in the neighbourhood, should also

be sent.

6. A notice should accompany, stating whether the natives of

the country believe in its medicinal power, and in what diseases

they count it useful.

7. There should be no delay in transmitting the waters, which

should be sent by dak bangy to the address of the Secretary, Medi-

cal Board.

8. "When Medical or other officers on the spot are able to afford

any chemical information respecting the waters, or are for instance

able to observe whether the mineral ingredients are constant in

quantity, they are requested to communicate it.—Especially in cases

of gaseous waters, such as those containing Carbonic Acid or Sul-

phuretted Hydrogen, it is very desirable that they should endea-

vour to determine the quantity of gas present.

9. Information is wanted as to the accessibility of the spring,

and healthiness or otherwise of the neighbourhood.

Hot springs in Martaban and Tenasserim, Pe- 7 a a. c. t»

troleum springs in Pegu, j
Suptg.Surgn.Pegu.

Petroleum springs, Arracan and Assam, Seeta- ") ^
coond near Chittagong, j

.uacca.

Uteer 30 miles from Pooree, ,

Hot springs near Chauneh in Bancoorah,
Ditto ditto Sooree,

^Barrackpoor

Ditto ditto Eajmehal

2 D

orah, ...
")

I

hid Hills,,,. J



198 "Examinations of Mineral Waters. [No. 3.

•Agra.

Hot springs near Chauneh at Singoorjah,

Ditto at Pinarkoon,

Ditto at Kutkumsandee,
At Mujoolee 30 miles S. E. of Ehotas,

2 Springs in Hills N. E. of Gya,
4 Sulphuretted springs within 27 miles of 1 }>Dinapore.

Hazareebaugh, j

Burkutta G. T. road,

Seetacoond Moonghyr,
Many hot springs in same range,

2 Springs on Eunjeet river Darjeeling, ^

Springs at Landour, ")

Any ditto in Kemaon ? > Meerut.
Well of Sonah near Delhie, )

Sulphurous spring at Gwalior, Gwalior.

Many mineral springs at Macheny in Jeypore,!
Hot springs in Alwar, [

Hot and cold springs atSeetabaree inHarrowtee,
[

Soda springs in Kajpootana, J

Hot springs at Jumnootrie, Gungotrie,

Kedarnath and Budinath in Ghurwal valley i

of the Sutlej,

Chalybeate at Nagconda,

Muneekarn,
Bishihst,

Saline spring at Dreva near Shapore,

Sulphur ditto at Lonsah near Noorpore, ...

Chalybeate at Dalhousie Chumba,
Iodine and Brine near Juwalli Mukki,

At Mukhdoor Eusheed 14 miles from Mooltan,...Sealkote.

Saline springs in Salt Eange, Peshawur.

Bombay.

Hot fountain in Kattywar.

Also Saline and Sulphur springs within high water mark.

Sulphurous well near Somnath.

Saline springs in the Concan.

Saline and Sulphurous springs in Lukeepass, 7
gc jncje

Many hot springs on "Western boundary, )

Madras.

Eamandroog hills near Bellary.

Chalybeate at Bungalore.

Sulphuretted hot springs at Bradachellum on the Godavery.

Hot springs at Eair and Urjunah and at Byorah in the Deccan.

Lahore.
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Notes on Alfred von Kremer*s edition of Wdqidfs Campaigns.—By
Br. A. Sprenger.

(Second Notice.)

I possess an Arabic MS. which has the title of Jamharat al-'Arab

and contains seven times seven ancient poems (the first seven

being the Mo'-allaqat) and also episodes from the early history of

the Arabs in a poetical garb.

The first episode is the story of Barraq (Persian authors call him

Majnun) and Layla. She was the youngest and handsomest daugh-

ter of an Arab chief and had two sisters. The eldest of them

So'da was married to Tha'labah, the Lame, king of Petra, and the

second to Shabyb, a chief of the Tuy Arabs. Barraq, the hero of

the story, fell in love with the youngest.

When Barraq was young he used to go out to the pasture grounds,

milk the camels and carry the milk to a Christian hermit, who

instructed him in reading the gospel, for our hero was a Christian.

He had hardly attained the age of twenty-five when the cele-

brated war broke out between the Arab tribes of Mesopotamia

and the Syrian desert, and afforded Barraq an opportunity of giving

proofs of his bravery. Without following the original in the his-

torical details of this war, I content myself with saying, that he

surpassed all other warriors in courage and obtained the title of

Father of Victory.

Ibn Nafi' who tells us the story next introduces specimens of the

liberality and generosity of his hero. Some 'Adwan families were

in debt and they sent to Barraq to solicit his assistance. He gave

them all his own camels, and as they were not sufficient to extricate

them from their difficulties, he gave them also those of his father

and of his brother. The former reproved him for his prodigality,

but the strain in which he extolled the merits of liberality not only

moved his father to similar feelings, but it induced the Taj tribe

to give to the needy 'Adwanities more than double as much as

they required.

Lokayz, the father of Layla was a friend of 'Amr b. Morrah, the

Laird of Qahban, and used now and then to spend a few days in his

2 d 2
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castle. The beauty and soft feminine character of Layla had become

known all over the desert, and were the theme of conversation among

the Arabian chiefs. One day as Lokayz was staying with the Laird, he

demanded his daughter in marriage. Lokayz had not the courage

to refuse him, but he did not give him a promise.

The rivalry of these two lovers is the plot of the story which

throughout is with great art connected with the political history of

the time to heighten its interest. It is not my intention to give the

outline of it, but I wish to call the attention ofthe reader to the

method of treating the subject, which is peculiar to the Arabs and

constitutes their epos. The narrative is in prose, whose only charm is

its great simplicity, and it forms only a small proportion of the work.

The greater part of the story consists of speeches, disputations,

and monologues, which are all in verse and not without poetical

beauty. They are always dignified and contain noble passions, and

much wisdom.

Compositions of this description seem at all times to have been po-

pular among the Arabs. The earliest and most beautiful specimen

is the book of Job. It consists almost entirely of speeches, which

are highly poetical. One of the productions, which up to this day

are popular at Damascus is the Dywan Bany Hilal, which consists

chiefly of poetical monologues and disputations.

The first century after the conquests of the Arabs was the most

poetical age recorded in oriental history. Savages, with great

natural talents, were the masters of the fairest countries in the

world. The luxuries of civilized life have a great charm which they

could not resist. They lived in great ease in the cities of Syria,

Egypt and Persia, their only occupation being the exercise of arms

and the defence of the country. The wealthy ryots were the slaves

of the Musalman community and had to support them. As these

barbarians advanced in civilization they looked back with pride and

veneration on the simple manners and exalted heroism of their

fathers. Eefinement and luxury deprived them of the energy to

imitate their example but they filled them with a taste for what is

beautiful and great. The traditions regarding the original condi-

tion and exploits of their ancestors assumed therefore more and more

an ideal character ; and a poetical light was poured over the history
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of Arabia and of the origin of the Islam, and like the heroes of

olden times, the actors were endowed with every quality which they

considered noble. It was during this age that the genealogies of

the Arabic tribes were invented or constructed out of ethnographical

materials and that most of the poems ascribed to the time of pagan-

ism were made. Poetry was in those days the vehicle of public

opinion, and exercised the same influence on politics which in our

days is exercised by newspapers.

One of the most favorite themes of the poets of those days seems

to have been the history, not only of Arabia but also the sacred history

and all history which had reached them. It does not appear that

they made many alterations, the shape in which it reached them

being fabulous enough for all purposes, but they filled it with poetical

effusions. The early Arabic historians quote seriously elegies which

Adam recited on the death of Abel, hymns which Noah chanted in

descending from the ark, and songs which Kayumorth recited on

ascending the throne.

Up to this day we have two sets of works on the life of Moham-

mad. The one professes to be historical, and it would be profanation

to read a work like Ibn Hisham in a coffee-house. The other set

of works is legendary, and intended to be read before meetings in

the month of Eaby' I. and such books are frequently related for

edification and amusement in coffee-houses by paid story-tellers.

These legendary biographies of Mohammad are usually called Moled

*)y°, because they contain more particularly the birth of the prophet,

The most celebrated Moled is that of Bakry, who wrote in 763.

It is but natural that the history of the prophet should have

occupied the historical poets or poetical historians of the first cen-

tury more than any other episode of the history of our race. And
much that was legend in the first century was regarded as history

in the second, although the difference between history and legend

was even then carefully kept in view.

In referring to Ibn IsMq, d. 151, we find that his biography of

the prophet contains a great deal that has the character of what I

called above the epos of the Arabs. Thus in page 106, he gives an

account of the death of 'Abd al-Mo^alib, the grandfather and

guardian of the prophet, and he relates that he sent for his six
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daughters, and said to them : I am dying, but I should like to hear

in my last moments how you express your grief on my death. Each

of them repeated improviso an elegy which Ibn IsMq has preserved.

This scene and the manner in which it is treated mark the pecu-

liarity of what I call the Epos of the Arabs. Their poets delight

to view an important or touching occurrence from all its sides, and

in order to make this kind of moralizing less tedious, they put the

expression of their sentiments into the mouths of persons, who

were most concerned in it. Thus in the story of Barraq and Layla,

the chiefs of the tribe, successively give their opinion to Lokayz on

his intention of selling his daughter to a man of another tribe.

And in the book of Job the story is subordinate to the speeches

which contain the different views which people entertain on the

changes of fortune. Similar remnants of the early poetical and

legendary biography of the prophet are frequent in Ibn IsMq,

and, if we only know what view to take of them, they are of

great interest.

It would be a matter of great interest to ascertain the names of

these poetical historians. Before attempting to identify them, it

appears to be expedient to bring to the notice of the reader, some

of the men who in the first century propagated the history of the

prophet, true or false.

If we compare the oldest accounts we possess as those of Ibn

IsMq, d. 151 ; of Abu IsMq 'Amr b. 'Abd Allah, d. 127 (quoted

by Ibn IZibban and Bokhary), of Ibn Aby Shaybah, d. 235; of Ibn

'Oqbah, d. 141 (quoted by Ibn Sayyid alnas), we find a very great

resemblance in the division of the subject and even in the expres-

sion. If we follow up the authorities which these writers quote

we find the further we go back the closer the various accounts

approach, so that they appear to be different texts of the same

original with trifling, but sometimes important and evidently inten-

tional alterations, and also with some additions and omissions, I

might quote numerous examples to prove this assertion, but they

would take up several pages, and I therefore content myself with

referring for an instance to my notes in this Journal, Vol. 21 p. 576

on Bahyrah's journey to Makkah.

The natural inference from these premises, seems to be that in
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the first century the biography of the prophet had assumed a stereo-

type form, and that the earliest works which we have on it are

copies of this stereotype biography. To suppose that a written

record (beyond memoranda), has reached the authors whom we have

just mentioned would be an assertion which cannot be proved. The

similarity of the earliest accounts can be sufficiently accounted for

by assuming that they all come from the same place, and from the

same school, and that some eminent persons took the lead in that

school.

During the first century of the Hijrah, the principal seat of learn-

ing was Madynah. Even during the second century, it was superior

to any other city, though many learned men emigrated to Babylonia,

which rose rapidly to importance.

About the year 100 of the Hijrah, there flourished a man at

Madynah of the name of Shora^byl b. Sa'd, who attained to great

celebrity for his knowledge of the campaigns and life of the prophet

in which, it was thought he surpassed all his contemporaries. He
was a client of the Ho^amah, an Ancar family, and like other learned

men, he was daily to be found in the great mosque of Madynah,

ready to relate traditions of the prophet to any one who liked to

listen to them. At the same time he was himself anxious to obtain

new ones from his elders . Among those from whom he collected his

information in his youth were the best informed contemporaries of

the prophet, as Zayd b. Thabit who used to write down the reve-

lations for the prophet and d. in 48 or after 50 ; Jabir b. 'Abd Allah,

d. at Madynah after A. H. 70, aged 94 ; 'Abd Allah, a son of the

Khalif 'Omar, d. 73 ; 'Abd Allah b. 'Abbas, d. at Tayif in 68, aged

71 years ; Abu Sa'yd Khodry, d. 74, and Abu Horayrah, joined the

prophet three years before his death and d. in A. H. 59. Though

these men are mentioned among his shaykhs, on comparing dates

we find that he was too young when they died, for him to have

derived much information from them ; the bulk of his historical

knowledge he must have obtained from later authorities. He was

unfortunately very poor, and tried to turn his celebrity to account.

If a man made him a handsome present, he would assure him that

his father or grandfather or some other member of his family fought

in every campaign of the prophet and held a high place in his favour

;
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but woe to the ancestors of a man who did not pay ! They never

had distinguished themselves during the age of the prophet except

perhaps in the ranks of his enemies. Owing to this description of

industry he got a bad name among his own biographers. Towards the

end of his life his faculties failed him, and he died at an advanced

age in A. H. 123.

Among those who took traditions from him are, according to the

Kamal:

1. Miisa, b. 'Oqbah, d. 141.

2. Ibn Maq, d. 151.

3. Abu Ma'shar, d. 175.

4. Ya%a b. Sa'yd Ancary who was Qadhiy of Madynah and

subsequently in the 'Iraq, where he died in 143. He was the most

learned man of his age besides Zohry, Bokayr b. Ibn al-Ashajj and

Abii-1-Zinnad. He had so faithful a memory that he used to dictate

traditions to his pupils from memory, and if he subsequently

rehearsed them, they found that he could repeat them literally as

he had dictated them.

5. Ibn Aby Dzyb born iu 80, died in 158.

6. 'Omarah b. 'Azyyah, d. 140.

7. Malik b. Anas, born in 93, d. 179.

8. Fifr b. Khalyfah, d. 155 or 153.

9. Mohammad b. Eashid, d. in 160 odd.

10. Ziyad b. Sa'd.

11. Abd al-Ka&man b. Solayman b. Ghasyl, d. 171.

12. 'A'cim b. al-A&wal, d. 142.

The three first named pupils of Shora&byl, have left biographies

of the prophet. The work of Ibn Is/^aq we have, that of Miisa b,

'Oqbah is frequently quoted by Bokhary, Ibn Sayyid alnas, Sohayly,

and Ibn J2ajar and other writers, and it is very likely that a copy

of it will yet be discovered. I made enquiries regarding this

book wherever I went, and at Damascus I was assured that there

existed a copy, but I was unable to obtain a sight of it. Abu

Ma'shar we find also sometimes quoted but much less fre-

quently. It appears to me that Shora&byl had a great hand in

giving to the biography of MoAammad, a stereotype form. Much had

been done before him, more particularly by 'Orwah, Sa'yd b. Mosay-
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yab and others, but in the first years after the Hijrah as long as

eye-witnesses were alive, they would be chiefly consulted and it is

not likely that they all would choose the same set phrases in relating

what they had seen,

I do not mean to say that these three authors merely wrote down

what they heard from ShoraAbyl, nor that he was the only man who

had a hand in completing the stereotyping of the main parts of the

biography of Mohammad. As it has already been stated and will

be further shown lower down, much has been done before him.

And during his life time it must have been the subject of daily conver-

sation in the mosque of Madynah. Still I am led to suppose that

he took a great part in it and my reasons for this supposition are

:

1. The testimony of Najjar and Dzohaby, who say that he was better

versed in the biography of Mohammad than any of his contem-

poraries. 2. The circumstance that three of his pupils left works

on the subject. 3, The very silence of Ibn IsMq. Though it is

distinctly stated in the Kamal that Ibn IsMq obtained information

from him, he nowhere quotes his authority by name ; on the con-

trary there are some sentences preserved from him in which he

expresses a very unfavorable opinion of his teacher.

The fact is, many parts of the stereotyped version were evidently

not to the taste of Ibn Is^aq, and on perusing his book it gives us

the idea that one of his objects in writing it, was to improve and

critically to illustrate it. He therefore seldom mentions his authorities

for those parts of the story which were generally believed to be true.

Thus for iu stance he like Bokhary and others takes the history

of the Mi'raj from Khodry, but he does not say through whom it has

reached him. As Khodry is mentioned among the teachers of

ShoraAbyl, it is not impossible that he was the medium of communi-

cation. Ibn IsAaq generally gives the authorities only where he

has additions to make to the stereotyped and generally received

versions, where he has more clearly ascertained a fact or where he

suggests corrections. I will mention an instance. In p. 100 he

relates that iZassau heard, when he was seven years of age, a Jew
publicly proclaiming that a star had risen the preceding night

announcing the birth of A7*mad (the Messiah). To throw light on
this story, Ibn IsMq enquired of the grandson of /Zassan how old

2 e
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lie was, when the prophet came to Madynah, and was informed that

he was sixty years old. It hence follows that he was just seven

years of age when the prophet was born, and that therefore, there is

no anachronism in the above statement. Similar instances in which

he made enquiries from persons, who, owing to their family connec-

tion, must have been accurately acquainted with certain facts are

frequent.

In the commencement of some chapters however, he gives an isnad

which apparently refers to the main sources of the stereotype ver-

sion. It runs at the heading of the battle of the ditch, Cy£j ^t^

" I have been informed by Yazyd b. Kiiman, a client of ttie Zabayr

family on the authority of 'Orwah, the son of Zobayr, also by a

person against whom I have no suspicion on the authority of 'Abd

Allah b. Ka'b b. Malik and of Mohammad b. Ka'b Qoratzy, and

also by Zohry, by 'Acini b. 'Omar b. Qatadah and by 'Abd Allah b.

Aby Bakr and others."

The battle of Badr is headed by the following isnad ^J ^a^°
c5

ij»xa.

"I have been informed by Zohry and by 'Ayim b. 'Omar and by

'Abd Allah b. Aby Bakr and by Yazyd b. Human on the authority

of 'Orwah, and by others of our men of learning on the authority

of Ibn 'Abbas."

At the head of the story of the campaign called Sawyq the isnad

runs v* *$ $ v*>j u>Uy ^J ±&ij jXj)\ \pi'jP*** u-? lX*^° tj$&**

# cJJLc ^j ^xf ^j &JJ| &±£

" I have been informed by Mo7*ammad, by Ja'far b. Zobayr, and

by Yazyd b. Bum&u and by a person against whom I have no

suspicion on the authority of 'Abd Allah b. Ka'b b. Malik."

In the commencement of the campaign of the Band Moc^aliq

it runs ^ *+=S°jj£i ^\ ^ *JJ| cy±* j ^LG ^ j+z ^j ^U -^ii&aJ

" I have been informed by 'Xcim b. 'Omar b. Qatadah and by

'Abd Allah b. Aby Bakr and by Mohammad b. Ya/*ya b. Jabbar.
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Every one of these men related to me a portion of the story of the

Bauu Moctaliq (and I completed one statement through the

other)."

As authorities for his account of the O/^od campaign, he mentions

in addition to Zohry and Mohammad b. Ya7tya and 'Ayim b. 'Omar

also al-ZZbcayn b. A'bd al-Eahman b. 'Amr b. Sa'd b. Mo'adz.

These isnads give us the names of eight Shaykhs of Ibn Is/*aq

and comparing them with other quotations strewed over the book
?

we find that from some of them he received an almost complete ac-

count of the life of the prophet. I will now give a short notice of

the latter and with a view of tracing the sources regarding the bio-

graphy of Mokramad up to eye-witnesses, also of their authorities.

The first Shaykh mentioned is Tazydb. Eiiman Abu EM of Mady-

nah. He was a client of the Zobayr.family and derived the greater

part of his information on the biography of Mohammad from 'Orwah

the son of Zobayr. He was particularly strong in explaining the

Qorau, having studied it under 'Abd Allah b. 'Abbas b. Eaby'ah, who

is to be distinguished from the famous Ibn 'Abbas. He died in 129

or 135. Ibn Is/*aq quotes him particularly often in his accounts of

the campaigns but also in the first part, as pp. 221, 415, 417, 454, &c.

The Shaykhs most frequently quoted by Ibn IsMq were relations

of 'Orwah b. Zobayr, and like Yazyd b. Euman, they derived most

of their information from him. I will first name them and then give

a short account of 'Orwah himself.

Mohammad b. Ja'far b. Zobayr a nephew of 'Orwah is quoted in

Vol. I. pp. 34, 327, 393, 456, Vol. II. pp. 95, 117, 180, 198 and

ifisham a son of 'Orwah was born at Madynah. As long as he

resided in his native town, he was considered a trustworthy teacher

of traditions, but when he came into the 'Iraq he related many

traditions on the authority of his father which he had received from

him only second hand. He died in 145 or 146. Ibn IsMq intro-

duces accounts which Hisham professed to have received from his

father 'Orwah in Vol. I. pp. 143, 204, 403 and Vol II. p. 153.

'Omar, a son of the preceding. In Vol. I. p. 403, is an account

which he had received from 'Orwah.

Ya%a, a son of 'Orwah is quoted in Vol. I. p. 201. Uc took

2 e 2
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traditions from 'Orwah and also from 'Abd Allah b. 'Amr b. al-'A'c,

Vol. I. p. 181.

£alih b. Kaysan, the friend of the Khalif 'Omar b. 'Abd al-'Azyz

and the tutor of his children, is also quoted, but very rarely. He
took traditions from Zohry, Vol. T. p. 153, and also from others

Vol. II. p. 22. He died about ninety years of age after A. H. 140.

Zohry, whom I shall mention lower down, took most of his tradi-

tions from 'Orwah and his relations.

'Orwah b. al-Zobayr was born at Madynah in A. H. 23. His

mother Qafyyah was an aunt of the prophet. His brother 'Abd Allah

gained a large party and was proclaimed Khalif in Arabia, Egypt

and Khorasan, but after he had maintained himself nine years in his

lofty position, he was defeated by the lieutenant of the Omayyides

and crucified at Makkah in A. H. 73. 'Orwah seems not to have

meddled with politics, and he even spent the last days of his life at

the Omayyide court at Damascus, where it became necessary to am-

putate one of his legs on account of a malignant ulcer. No man of

that age had better opportunities to collect information regard-

ing the history and tenets of the Islam than him, and he made the

best use of them. He was one of the seven men who are called

the great divines of Madynah, and his distinguished pupil Zohry

said, that he found that he was an inexhaustible sea and was

able to give an answer to any question that might be proposed

to him. He wrote down the result of his enquiries and to judge

from the quotations which occur in Ibn Is7*aq, Bokhary and Ibn

Sa'd, the assertion of -Hajy Khalyfah, No. 12464, that he has written

a biography of Mohammad, seems to be correct. But unfortunately

the prejudice, that it was not proper to have any other book than the

Qoran, induced him to efface all his writings.* He regretted it sub-

sequently and took great pains to teach the numerous traditions with

wThich his memory was stocked to his children and pupils, and they

have preserved a great portion of his labours. He died in 94 A. H.

* Dzohaby says ^^ ci>>^ *U\ <JX *** bUT ±£^ % Jj6 \JS ijjfi J I*

* ^jlc ^i^ o| o^J &U\y
. The Khafyb Baghdady thinks that the rea-

son why he repented to have destroyed his writings was, because when he got old,

his memory got weak ; but in one version he says his books would be very useful

for his children.
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Another Shaykk of Ibn Is^aq whose name occurs in all but one

of the above isnads is 'Abd Allah b. Aby Bakr b. Mohammad b.

iZazm Ancary of Madynah, who died in 130 or 135 at the age of

seventy. His teacher was his own father, Abu Bakr whom the Khalif

'Omar b. 'Abd al-'Azyz (came to the throne in 99) appointed judge

of Madynah, and to whom he sent orders to collect and write down

traditions, more particularly those of his aunt 'Amrah, a daughter

of 'Abd al-Ea^man b. Sa'd b. Zorarah of the Anyar and those of

Qasim. When this order was given, 'Abd Allah was no longer a

pupil, but a companion of his father, and no doubt assisted him in

his labour. Hence it happens that he mostly quotes the same

Shaykhs as his father. Abu Bakr died at the age of eighty-four in

117 or 120. Ibn IsMq takes in many instances the account of

'Abd Allah as the basis of his narrative, as in Vol. II. p. 135. In

some instances 'Abd Allah does not state his authority as in Vol. I.

pp. 287, 295, 296, 427, 434, 449, 451, 454 ; Vol. II. pp. 131, 133,

135, 187, 191 and passim. He quotes his father in Vol. I. p. 48.

He quotes 'Amrah Vol. I. pp. 52, 105, and Vol. II. p. 102. He
quotes in several instances 'Othman b. Aby Solayman b. Jobayr from

his uncle Nafi' b. Jobayr from his father Jobayr. He quotes YaAya

b. 'Abd Allah b. 'Abd al-Ea^man b. A'sad (Sa'd?) b. Zorarah, Vol.

I. p. 339. He quotes Ibn Abbas second hand Vol. I. pp. 435, 442.

He quotes a man of the Banu Sa'idah from Abu Osayd Malik b.

Eaby', who was present at the battle of Badr, Vol. I. p. 436. He
quotes Omm 'Ysa, a lady of the Khoza'ah from Omm Ja'far, Vol. II.

p. 174, and he quotes several other authorities. 'Amrah, whom he

and his father quote had collected a great many traditions from

'Ayishah and other wives of the prophet, and died in 106 or accord-

ing to others as early as 98 at the age of seventy-seven.

'Acim b. 'Omar b. Qatadah was equally a native of Madynah, but

during the reign of the pious 'Omar b. 'Abd al-'Azyz he came to

Damascus and taught traditions in the great mosque. Subsequently

he returned to his native town where he died in 120 or 129. Ibn

Sa'd apud Dzohaby states, that he was particularly strong in the

biography of the prophet, and Ibn IsMq quotes him almost in every

chapter, as Vol. I. pp. 141, 283, 286, 295, 339, 366, 432; Vol. II.

pp. 13, 17, 18, 19, 53, 94, 111 and passim. 'Ayim, it would appear
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taught the stereotype version, he therefore seldom quotes his autho-

rities and only in cases where he deviates from it. Among the

Shaykhs whom he quotes is Ma/^mud b. Labyd who died in 96 aged

ninety-nine years. In his days, it was so common to preserve tradi-

tions in writing, that there is little doubt that he kept note books.

The anonymous Shaykh against whom Ibn IsMq had no suspicion,

and who derived his information from Mohammad b. Ka'b Qoratzy

and from 'Abd Allah b. Ka'b b. Malik (d. 97 or 98) seems to me to be

ShoraAbyl, of whom I have spoken above. Ibn IsMq had apparently

several informants, whom he does not think proper to mention. One

of them took traditions from Miqsam, and Sohayly supposes that he

is identical with iZasan b. 'Oniarah. He is evidently a different

man from the one alluded to in the above isnads.

MoAammad b. Ka'b Qoratzy of Madynah was the son of a con-

verted Jew. He resided for some time at Kiifah, but returned to

his native town, where he died in 108, or 117 or 120 by the fall of

the roof of the mosque, whilst he was engaged in literary discussions

with his learned friends. He was particularly strong in the explana-

tion of the Qoran. His authority for traditions on the life of Moham-

mad, is not only quoted by the anonymous Shaykh but also by Tazyd

b. Ziyad apudlhxi IsMq, Vol. I. pp. 184, 320, 276 ; Vol. II. p. 85 and

passim. He is also quoted by Boraydah, (apud Ibn IsAaq Vol. II. p.

25) who had received his traditions through Sofyan Aslamy. The name

of Mohammad b. Ka'b also frequently occurs in Ibn Sa'd's isnads.

At length I come to Mohammad b. Moslim Zohry, who is also

called Ibn Shibab. He is one of the most remarkable men in the

literary history of the Islam, and with him closes the first period of

the Mc^ammadan church history. He was a native of Madynah

and a soldier by profession. He spent part of his life at the court

of the Khalif 'Abd al-Malik, at Damascus, and was the tutor of

Hisham's children, who at one time owed him seven thousand dynars

on that account. He was very rich and liberal, nay extravagant.

On one occasion a friend reminded him of his debts, which amounted

to twenty thousand dynars, and lie answered, I possess five springs,

every one of which is worth double that sum.

Zohry had so retentive a memory that he learned the Qoran

by-heart in eighty days. Being passionately fond of honey he
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ascribed to it the property of improving the memory. He waa

anxious to obtain the best information and spent several years in

the company of Ibn Mosayyab (died shortly after A. H. 90) who

was then one of the most celebrated traditionists and theologians.

He was particularly anxious to obtain information on the origin of

the Islam from the descendants of the Refugees and Ancar, but did

not neglect to consult their freed slaves and other hangers-on

(^1^-*). Zohry like some other men of his age thought it objection-

able to write down traditions, but gradually this practice became

universal and he gave up this prejudice.* Abu Zinnad (d. in

131, aged sixty-six years) relates that he used sometimes to accom-

pany him in his walks, and wherever he went he took tablets and

a note-book with him, and wrote down whatever he heard. QaliJk b.

Kaysan (died about 140) was a fellow-student of his, and as they

were consulting with each other on the best method of study,

they agreed to take down traditions and they both wrote all the

sayings of the prophet which they could gather, subsequently Zohry

proposed to take down also the sayings of his companions bearing

on dogmas, but on this point they differed. CaliA did not consider

them as decisive in law, but Zohry did, and wrote them down. 'Obayd

Allah b. 'Omar relates of him that they saw him giving a book of

traditions to his pupils, telling them, that they might propagate the

contents thereof on his authority. On one occasion he mentioned

to Malik a very long tradition, and as he could not remember it he

requested him to repeat it, but instead of repeating it, he wrote it

down for him. The amount of traditions, poems and other informa-

tion which Zohry taught was very great, and when al-Walyd moved

he found that the books (.y^, now this term is used for account

or office-books) containing what Zohry had taught made several

loads for beasts of burden.

To illustrate the light in which writing was viewed even in the

commencement of the second century, I may mention that Sofyan

Thawry, died 161, received some traditioi.s from Zohry in writing,

* Ma'mar apud lbn Sa'd folio 178 and Dzohaby. The tradition does not run

alike in both authors, one reads atnr, where the other reads omara, and they alter

the other words accordingly, but the sense which I give in the text, results from

both readings. I shall give the version, which we find in lbn Sa'd and the Khatyb

Baghdady in another article in the original.
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and because they were Dot at the same time communicated to him

verbally, he did not avail himself of tbem. But Sofyan Thawry was

altogether a very eccentric man. Al-A'raj (d. in 117) who used to

copy the Qoran was induced by Zohry also to write down traditions,

but as soon as he had learned them by-heart he tore them up

( ***jJ\ijy<>). The great boast in those days was, to know as many

traditions by-heart as possible. From the earliest time however^

they assisted memory by keeping notes. This we are told was done

by Zayd and Ziyad. In ' A.bd al-IZaqq Dehlawy's Maddrij, Vol. II. p.

284, occurs a very important passage bearing on this subject, which

is taken from the Mawahib, Vol. I. p. 304, " Waqidy states, giving

his isnad up to 'Ikrimah (a client and a pupil of Ibn 'Abbas, d. in

107), that he ('Ikrimah) said, I found the following letter among

the books (v^) of I°n Abbas (was born three years before the

Hijrah and died in 68) after his death, and I copied it."

But these notes were only intended to be used privately on the

sly, for they were almost ashamed to be obliged to have recourse to

them, and they were seldom arranged and not intended to be pro-

pagated by the process of transcription only. But genealogies and

lists of names, it seems, were made use of without reserve even by

the most prejudiced and conceited. It is related of Zohry that he

used a genealogical table of his tribe and family.

Ibn IsMq sometimes says in quoting Zohry {£j&y\ ^^^ and

sometimes tsj^l/* (in Vol. I. pp. 149, 404 and passim. In page

130, he uses this expression also in reference to information received

from 'Orwah, saying, Bj/Lr^). Tney were rather strict in those

days in distinguishing between the terms which they used to indicate

the manner, in which they received a tradition, and writers on the

canons of historical criticism hold that^i without the addition of

^ or LU does not imply that a man has heard the tradition from

the shaykh quoted, or that he received it in any manner from him-

self \ and I suspect, that wherever Ibn IsMq uses this term, he

found a tradition in books or writings only, and perhaps second-hand.

Even where he says ^^^ it does not imply that he obtained it

orally. He may have received it orally and in writing or in writing

only, but from the informant himself.

-ffajy Khalyfah, iZalaby and others say that Zohry left a work

on the biography of Mohammad, and Sohayly several times quotes
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it. There is no doubt that he collected an immense number of

notes on the subject, and Ibn IsMq refers to them in almost every

chapter, but I doubt, whether he left them arranged and in the

shape of a book on his death, and think that like the commentary

on the Qoran ascribed to Ibn 'Abbas, they were collected and

arranged by a later hand, perhaps by his nephew, Mohammad b.

'Abd Allah b. Moslim, who is quoted by Waqidy in the first page

as one of his Shaykhs.

Having said so much on the origin of writing down traditions,

though it is my intention to enter into the subject at some length

iu a separate article, I may advert to a statement of Ibn JZanbal,.

recorded by Ghazzaly, Shahrashub, Nawawy and others. He says,

the first man who composed books was Ibn Jorayj (d. in 150, it ia

said, at the age of one hundred years). If this is correct at all, he

refers to systematic works on traditions or law. There is evidence

to show that there existed Arabic works on profane subjects before

his time. Mas'udy speaks of a public library at the time of 'Omar

b. 'Abd al-'azyz, and I possess the history of Ibn Monajjim, who

wrote in 131, and he quotes in pp. 68, 184 and 103, an older author

whose name was A&inad b. 'Abd Allah Injyly. In page 103 he says,

U\ $U>j o»| /Jj^ c^jA^ v^ c5* 15^=^1 &*j> " Injyly expresses an

opinion in his work, which has the title of Khashyn 'Aylam that,

&c." I do not know when Injyly died, but from Ibn Monajjim, p. 184,

it appears that he was a nephew and pupil of 'Abd Allah b. Sallam,

of whom we find the following notice in the Kama! of 'Abd al-

Ghanyy, " 'Abd Allah b. Sallam b. al-iZarith Khazrajy was called

Abu Yusof, and was a confederate of the Qawaqilah, a family of the-

Band 'Awf b. Khazraj. He was an Israelite of the tribe of Joseph,

and embraced the Islam when MoAammad came to Madynah. The

prophet changed his name which had been IZbcayn into 'Abd Allah,

and promised him the paradise. To him alludes the verse of Qoran,

46, 9 (in which Mohammad refers to his testimony) and also

verse 13, 43. But as to the bearing of the latter verse, the opinions

of the commentators of the Qoran are divided. He was present with

the Khalyf 'Omar at the conquest of Jerusalem, and died according

to Ibn Sa'd at Madynah in 43."

Mas'udy mentions the work of Injyly as well as that of Ibn

2 V
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Monajjim among his authorities in the preface to the Golden

Meadows.

Begarding the authorities on which Zohry's biography of Mo*

Mnirnad was founded, there occurs an interesting passage in Ibn

IsMq, in the commencement of the account of the war against the

Qoraytzah. He takes Zohry as his guide and copies the list of the

authorities, from whose information Zohry had put together his

story. They are, 'Alqamah b, Waqqac Laythy of Madynah (who

died during the reign of 'Abd al-Malik b. Merwan), Say'd b. Jobayr

(was put to death by .fiajjaj in 95 before he had completed his 50th

year of age), 'Orwah (mentioned above), 'Obayd Allah b. 'Abd

Allah b. 'Otbah b. Saby'ah (d. in 94 or 84). From Bokhary, p. 57%
we learn that Zohry related the adventure of 'Ayishah on the

authority of 'Orwah, Sa'yd b. Mosayyab, 'Alqamah b. "Waqqac and

'Obayd Allah b. 'Abd Allah. Numerous other passages might be

adduced, from which it appears that Zohry derived hie knowledge of

the main facts in the life of Mohammad from these five men. Among

them he quotes most frequently 'Orwah (as apud Ibn IsMq,

Vol. I. pp. 130, 415 ; Vol. II. pp. 130, 144 and passim, also apud

Bokhary, pp. 2, 572, 573, 574 and times innumerable) and it seems

that in his biography of the prophet, he restored the work of 'Orwah

as far as he could recollect it from his lectures, and gather it from

his other pupils, and that he enriched it, with additional information

from a very great variety of authorities.

Ibn IsMq takes from Zohry the story of the adventure of 'Xyishah.

The young lady accompanied her decrepid husband in one of the

campaigns, and lost her way, but had the good luck to meet a young

man who brought her back to the arms of her spouse. This story

affords the best specimen of Zohry's manner of treating the subject,

which is far from candid. The story being too long for being

inserted here, I give 'Orwah's and Zohry's version of the expedition

of Ibn JaMh, which I related according to other authorities in a

preceding number, p. 65, we see from it that these men were far too

skilful theoiogists for being good historians,

" The prophet sent 'Abd Allah Ibn JaMh b. Bayab Asady on an,

expedition in Eajab immediately after the first Badr campaign, and

he gave him eight men. They were refugees, and there was no
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An^ar among them. He wrote a letter for him and told him not to

look into it before he had proceeded two days journey. Then he

should read it and go to the place indicated in it, but that he was

not to compel any of his men to accompany him. The men of

Ja^sh were: (see list supra, p. 65 note). When Ibn Ja^sh had

advanced two days he opened the letter and read it, and he found in

it what follows :
' When you have read this letter proceed as far as

Nakhlah between Makkah and al-Tayif. Watch the movements of

the Qorayshites and give me information.' When he had done

reading it he said, I hear and obey, and then addressing his fol-

lowers, he spoke : The prophet orders me to proceed to Nakhlah to

watch the movements of the Qorayshites and to bring him the

intelligence thereof, and he ordered me not to force any of you to

accompany me. Let those of you who wish to earn the glory of

martyrdom, accompany me, but those who have no inclination may

return. As to myself I carry out the orders of the prophet. Hav-

ing said so he proceeded, and they all went with him, not one of them

remained behind. They went along the iZijaz road until they came

to a Ma'dan above al-For', which is called Bahran or Bo/zran. There

a camel, which Sa'd and 'Otbah were riding in turn, went astray.

They went in search of him and were left behind. Ibn JaAsh and

his other followers proceeded until they reached Nakhlah. There a

Qorayshite caravan passed them laden with raisins, leather and other

articles, in which the Qorayshites used to trade. The persons in

charge of the caravan were 'Amr b. al-iZadhramy, 'Othman b. 'Abd

Allah, his brother Nawfal and .Hakam b. Kaysan. When these

men saw the party they were afraid ; because they had encamped

quite close to them. 'Okkashah, after he had his head shaved,

showed himself to them, and they were put on their ease and said

to each other, They are pilgrims, they will do us no harm. As

this was the last of Rajab ; the Moslims consulted among each other

what to do, some said, If you do not attack them to-day they will

slip into the sacred territory, where you canuot attack them, and if

you do kill them, you kill them in the sacred month. They were

doubtful what to do, and afraid to attack them. At last they took

courage and agreed to kill as many of them as they could, and carry

away the booty. Waqid shot 'Amr with an arrow and killed him.

2 f 2
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'Othman and TTakatn gave themselves up as prisoners and Nawfal

escaped. Ibn Ja/^sli and his followers went back with the two pri-

soners and the booty until they reached Madynah. Some one of

the Ja&sh family states, that Ibn JaMi said, the prophet has a claim

to one-fifth of the booty, and having set one-fifth aside he divided

the rest among his followers. This was before the order regarding

"the fifth" was revealed. Ibn IsMq observes, when they came to

the prophet he said to them, I did not order you to fight in the

sacred month, and he gave no orders regarding the prisoners and

the booty, and did not accept any thing of it. When the prophet

had thus spoken to them they were very much grieved, and afraid

that their souls were lost, and their brethren severely reproached

them. The Qorayshites said, Mohammad has abolished the sacred

month [of Rajab] and his party sheds blood in it, makes prisoners

and kills. The Moslims, who were at Makkah, answered them and

maintained that the attack had taken place in Sha'ban. The Jews

drew an evil omen for the prophet from the names (see p. 71 note)

and said, God has turned this matter to his detriment and not to

his advantage. As there was so much talk about the matter, God

revealed the verses (see p. 68 supra). This revelation cheered up

the Moslims, and the prophet took now the booty and prisoners in

hand. The Qorayshites sent men to ransom the two prisoners, but

the prophet refused to give them up before his own two men, Sa'd

and 'Otbah, who were missing had returned, saying, If you have

killed them, I put your men to death. "When Sa'd and 'Otbah had

come back he took the ransom for them. Hakam embraced the

Islam, and turned a sincere Moslim and remained with the prophet

until he fell a martyr at Byr Ma'unah. 'Othman returned to

Makkah, and died there as a Kafir. When the first verse was

revealed, which absolves Ibn Ja^sh and his party from guilt, they

came to the prophet and said, that they would now expect some

reward from God for their exploit, and upon this the second verse

was revealed, which they conceived, contains a promise of a reward.

The account of this affair is taken from Zohry and from Yazyd b.

Ruman, who quotes 'Orwah as his authority."

In the original, the account is not without poetical merit, but it

is far from genuine. I might quote a number of similar instances,
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in which both 'Orwah and Zohry must have been in possession of

more genuine information than the one which they communicate to

their readers. Both 'Orwah and Zohry were great admirers of

poetry. The former repeated after every tradition some national

verses to mix the utile with the dulce, and perhaps also in explana-

tion of the tradition, and the latter used to say, when he sat down

to deliver his lectures, Now let us hear your traditions and the

poetry, which you know. This leads us to suppose that not only

many edifying legends but also a great part of the poetical history

adverted to in the introduction to this article, owes its currency

to these two men. For a long time I subscribed to the high opinion,

which Bokhary, Moslims, and other authors entertain of these two

men, but a deeper study of the sources caused me to alter it. I

must bring here another Father of the Moslim church to the notice

of the reader, who belongs to the same class. This is Sa'yd b. Mo-

sayyab, who died shortly after A. H. 90. His son Mohammad, who

repeats only what he heard from his father, gave currency to the

elegies of the daughters of Abu Talib adverted to above. It is

very likely, that these men are not the inventors of stories or poetry,

but only preferred legends to true history. But to Anas b. Malik,

who was ten years the servant of the prophet, and died in 92, up-

wards of one hundred years of age ; Abu Horayrah, Ibn 'Abbas,

and some other companions of the prophet, we must apply the very

hardest epithets. There are stories of miracles attributed to them,

which have been handed down by several independent isnads, whereby

the invention is brought home to them. And it cannot be said that

they have been deceived, because Anas and also the others profess

in many instances to have been eye-witnesses. As it is of great

importance to know the character of the witnesses, I intend to

embrace the first opportunity which I may have to publish the notes

which I have collected on the inventors of miracles and of legends

regarding MoAammad. The literary history of those days deserves to

be carefully investigated for its interest both as regards the biography

of Mohammad, and in regard to the development of his doctrines.

Mr. W. Muir has lately published a very valuable pamphlet :
" The

testimony borne by the Qoran to the Jewish and Christian scrip-

tures." From the passages which he collected, it appears that Mo-
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^ammad considered the scriptures as divine revelation. Whilst on

the other hand from a number of incidents in his life, it is clear that

neither he nor any of his early converts considered him unfallible

unless he pretended to speak from inspiration. It was to be expect-

ed that the Musalmans would refer to the scripture for information

on law and religion not contained in the Qoran. They followed quite

the contrary course : they relied entirely on the accidental sayings

of the prophet and even of his companions, and if the Bible were

lost, and we had no other information regarding it than that con-

tained in the theological writings of the Musalmans, we should hardly

know that it ever existed. This tendency of the Mo^ammadans, to

separate themselves from Christianity and to supersede it is the

leading fact of the Mo&ammadan church history of the first two cen-

turies during which the Islam received its present form.

There remains that I should say a few words on Musa b. 'Oqbah

and Abu Ma'shar, who, as I have stated above, were pupils of Sho-

raAbyl and left works on the biography of Mokmmad,
Musa b. 'Oqbah Asady was a client of the family of Zobayr or

rather of Omm Khalid, who was either the mother or step-mother

of 'Orwah. He was one of the learned men of Madynah. His

two brothers, Mohammad and Ibrahym were also men of great

erudition, and they all three when they sat in the mosque of Ma-

dynah, were surrounded by large circles of pupils. Sib£ Ibn 'Ajamy

puts him in his " Black-Book," which has the title of Tabyyn biasmd

al-modallisyn, accusing him of Tadlys,* but it appears to me that

he does not substantiate his charges. Ibn 'Oqbah's campaigns are

* Tadlys is of two kinds ; first the Tadlys al-isnad : a man relates from a con-

temporary what he has not heard from him, but believes to have heard from him

omitting the name of his real informant. Sometimes he does not omit the name of

his Shaykh but of another witness, who is of weak authority or close to his own

time, with a view to enhance the value of the tradition. Second, Tadlys al-shoyukh

:

a man gives a name or cognomen to his Shaykh by which he is not known. Persons

are frequently induced to commit the latter kind of Tadlys by a desire to make

the reader believe that they have consulted a great number of authorities. Thus

a man might say : " Zohry informed me" then " Ibn Shibab informed me" then

" Mohammad b. Moslim informed me," meaning one and the same person, yet the

reader would probably think three distinct authorities are quoted. Sometimes the

intention is to disguise the name of a weak witness.
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very highly spoken of. Soyuty says in his 8^W| jjd as follows :

*^ v+ is™-)' U$** i^° f*l M*" <jHt^ v-jU&i Jj|. *< As to the

works on the campaigns [and lite of Mokmmad] it has been ob-

served by Shafiy that the works of Wakidy are a tissue of lies. The

beginning of the work of Ibn Is^aq is equally for the greater part

a lie. There exists no more correct book on the subject than that

of Miisa b. 'Oqbah." Malik's opinion of Ibn 'Oqbah's work is

equally favorable. His words are " He was a trustworthy, good man

and his work on the campaigns is good." Ibn Mo'yn says : ujUS*

wjoU| ajob ^\ ii)
M (j;j*j)\ &* &&c 0* 0**pdL " The work of Musa

b. 'Oqbab, who follows the authority of Zohry, is one of the most

trustworthy books on this subject." It would appear from this

that it was but a new edition of Zohry, which as I have said was

but a new edition of 'Orwah. But some authors deny that he

heard Zohry. This however, is contrary to Bokhary, p. 573. Ibn

'Oqbah was also instructed by 'Orwah himself, by 'Ikrimah, the

client of Ibn 'Abbas, and generally speaking by the same class of

men as Ibn IsMq. He died at Madynah in 141, ten years before

Ibn IsMq.

Abu. Ma'shar Najy& b. 'Abd al-Ea^man was a native of Sind, and

a freed slave of a woman of the Makhzum family. Some authors

maintain that he was not a Sindian but a iZImyarite. How he fell

into slavery and gained his liberty is not mentioned. He lived at

Madynah, but in 160 the Khalif Mahdiy visited that city and took

him to the 'Iraq, allowing him an annual stipend of one thousand

dynars. He attained a high age, but lost the use of his faculties be-

fore his death, which overtook him in 175. Imam Afonad put a high

value on his work. Among his informants were Hisham, a son of

'Orwah, Mohammad Ibn al-Monkadir, d. 131, and Sa'yd b. Mosayyab,

and he enjoyed the advantage of being instructed by MoAammad b:

Ka'b Qoraytzy himself, whereas Ibn Ishaq received traditions from

him second-hand only.

There were several other men, who during the first 150 years

after the flight collected materials for the history of the prophet.

Two of them, Abu Mijlaz and Abii IsMq are of peculiar interest,

because they are not quoted by Ibn IsAaq nor it would appear have
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they been consulted by Ibn 'Oqbah and Abu Ma'shar, but nearly

the whole of Ibn .ffibban's biography of Mohammad is taken from

Abu IsMq, and he as well as Abu Mijlaz are constantly quoted by

Bokhary, Ibn Sa'd and Ibn Aby Shaybah (d. 235).

Abii IsMq 'Amr b. 'Abd Allah Hamdany, was a soldier by profes-

sion and took part in several campaigns. His pay amounted to

300 dirhams a month, and according to another account, referring

perhaps to a different time, to one thousand. He saw a great many

companions of the prophet and among them 'Alyy, and recorded

traditions from thirty-eight of them. His principal informant is

Bara b. 'Azib, who offered his services for the Badr campaign, but

was rejected on account of his youth, and died in 72. We have

details on every chapter of the biography of MoAammad from

Abu IsMq, but in many instances though palpably fictitious they

agree literally with those contained in Ibn Is/aaq, though they rest

on different authorities. Abu IsMq attained the high age of ninety-

nine years, and died in 127 or 128.

All the men whom I have hitherto mentioned were of Madynah,

or at least belonged to the Madynah school, but Abu Mijlaz La^iq

b. jjfomayd Sodusy was of Bacrah, and spent the greater part of

his life in Persia. He came with Qotaybah b. Moslim to Marw and

settled there, and it would appear that he was placed in charge of the

public treasury and mint of Khorasan. He died between 100 and 109.

Among his informants were Jondob b. 'Abd Allah, d. after A. H.

60, iZasan, the son of 'Alyy, Ibn Nohayk and others. His traditions

are of greater importance for the life of Mohammad than those of

any other authority. They are numerous, and there is every reason

to suppose that they have been taken down during his lifetime.

It was my intention to bring the history of the biography of

Mohammad down to the time of Waqidy and his secretary, and to

examine their authorities as well as those of the historical traditions

contained in Ibn Aby Shaybah, d. 235, but this article already

extends to such a length, that I must conclude my history with the

year 140, after the death of Mo7«immad. There is another subject

which might have been of some interest, and that is the manner in

which traditions were propagated in those days, and the canons of

criticism which were in vogue.
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Table of heights and distances along the proposed line of Railway

from Surat to Agra.—Communicated by Sir E. Hamilton, Bart.

Agent to the Governor Generalfor Central India.

Bombay, Baroda and Central India Railway,

Distance from Height in feet above

Bombay in Name of place. low water at

miles. Broach.

Surat, 80

219. Broach, . 143

263. Dubai, . 145

334. EajporeAli, 994

352. Joneami Ghaut, .... 1,385

369. Para, 1,325

387. Tirla Ghaut, 1,850

419. Dhar, 1,850

459. Indore, 1,853

480. Eagoogurh, „ 1,960

495. Gola, 1,650

503. Tuppa bari Ghaut, 1,788

507. Tuppa Ghaut, 1,865

524. Ashta, 1,620

548. Camp of Sehor, 1,620

567. Bhopal, 1,690

578. Balrampoor Ghaut, 1,640

604. Bhilsa, 1,406

636. Oodeypoor, 1,336

698. Budwur (on road from Lullutpoor to Chandeyree,) 1,250

715. Betwa river (near Serias Ghaut), 1,008

757. Jhansi, 745

785. South bank of Sind Eiver, 640

806. Antreepass, 960

817. Gwalior, 670

849. Chumbul river, flood level of, 458

884. Agra, 565

April Uh
}
1856.
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A visit to the Bock-cut temples of Khandgiri.—By E. A. Samtjells,

Esq. B. C. S., Commissioner of Cuttack.—Communicated by the

Government of Bengal.

Cuttack, the 25th February, 1856.

To the Secretary to the Government of Bengal.

Sib,—I have just returned from a visit to the Bock-cut temples

of Khandgiri in the Khas estate of Khoordah, and wish to draw the

attention of the Lieutenant-Governor to the present state of these

very interesting monuments of antiquity. A full account of them

will be found in the text book which accompanies the illustrations of

Eergusson's Bock-cut temples of India, (p. 10) in Sterling's His-

tory of Orissa (p. 149), and in the 6th and 7th Yols. of the Jour-

nal of the Asiatic Society. I need only mention here, that they

are supposed by Eergusson to be, with one exception, the most

ancient works of this class in India, and are deservedly objects of

great interest to Indian Archaeologists, and to all, indeed, for whom

the combination of gigantic works of art with picturesque scenery

has any charms.

2. I found the temples in very much the same state as that de-

scribed by Eergusson, although, from the circumstance of there

being only one or two byragees in the place at the time of my visit,

I was more fortunate than he was in being able to penetrate every

portion of the different caves, and to note accurately the extent to

which injury to the sculptures had proceeded.

3. The friezes in the verandahs of the caves I found generally

in very good preservation, though so begrimed with soot from the

fires which the byragees have been in the habit of burning beneath

them, that it requires a good light to make out all the details. Th3

figures stand well out from the wall, and the judicious use of a

brush with soap and water, would in the course of a few days

restore them to their original beauty.

4. The life-size figures at the angles of the caves, have suffered

more. The features of the very interesting figure in the cave called

the " Thakoor Gumpha," which represents a man clothed in a kilt

and socks or buskins, are completely destroyed, and the upper part
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of the figure much injured. Most of the other large statues have

suffered mutilation to a greater or less extent, and one very fine

statue of a woman has been rendered indecent and otherwise dis-

figured.

5. The byragees and other religious mendicants, who from time

to time take up their abodes in the caves, have built up many of the

spaces between the pillars of the verandahs with wattle-and-dab

walls, and have done their best to destroy the appearance of the

place.

6. I have directed the magistrate of Pooree to take advantage

of the absence of the byragees to have the whole of these walls

removed, and all the rubbish and dirt collected about the caves

swept out. The Bhobanessur Police have orders to take care that

these nuisances are not renewed ; and the Surburakar of Khand-

giri, who seemed to feel ashamed of the state of the caves, pro-

mised that he would do his utmost to prevent the byragees from

cooking in the verandahs in future, or doing any thing else which

might tend to disfigure the sculptures.

7. It will probably be necessary, however, to station a burkun-

daz permanently at Khandgiri to protect the caves from injury, and

I would suggest that one burkundaz should, for this purpose, be

added to the establishment of the Bhobanessur Force. If the

Lieutenant-Governor approves of this suggestion, a proposition

statement in the usual form will be submitted.

8. Some small expenditure will also be necessary to cleanse the

friezes and other sculptures, and to improve the steps leading from

one cave to another, which at present are rather perilous. I think it

probable that one hundred Eupees will cover the whole expense, and

I would recommend that the magistrate of Pooree and the executive

officer of the division should be authorized to expend that sum in

cleansing the sculptures and repairing the steps and paths on the

Udayagiri,* and if possible also on the Khundgiri hill.

I have, &c.

(Signed) E. A. Samuells,

Commr. of Circuit,

* All the most interesting caves are on the Udayagiri hill.

2 a 2



PROCEEDINGS

OF THE

ASIATIC SOCIETY OF BENGAL,

For March, 1856.

The Society met on the 5th inst. at half-past 8 p. m.

C. Allen, Esq. Sr. Member of the Council present,. in the chair,

The minutes of the preceding month were read and confirmed.

Read a letter from W. Muir, Esq. Secretary to the Government,

]NT. W. Provinces, announcing the despatch of four silver coins found

near the foundation of an old house in Pergunnah Surgree.

The following gentlemen, duly proposed and seconded at the last

meeting, were balloted for and elected ordinary members,

Babu Rajendralal Mittra.

J. F. Curtis, Esq.

Major R. R. W. Ellis, 23rd Regt. B. ST. I.

The Council submitted reports

—

1st. Announcing that they have appointed Babu Gour Doss Bysack

Assistant Secretary and Librarian to the Society in the room of

Babu Rajendralal Mittra resigned.

2nd. Submitting a list of books required for the Library and

requesting permission to devote a sum, not exceeding Rs. 600, to

the purchase of them.

The reports were approved and the proposed expenditure sanctioned.

Communications were received

—

1. From Babu Radhanath Sikdar, enclosing a register kept by

Dr. Withecombe of the mean temperature and fall of rain at Dar-

jiling, Sikkim, Himalaya, from 1848 to 1855.

2. From Mr. Assistant Secretary Carmichael, forwarding a Me-

teorological Register kept at the office of the Secretary to the Go-

vernment of the N. "W. Provinces at Agra, for the month ofDec. last.

3. From Dr. Watson, Jessore, submitting the following memo-

randum on two hot springs in the village of Kujoorah,
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"The accompanying bottles are filled with water taken from two

springs situated in the village of Kujoorah, nine miles from the

station of Jessore, in the direction of Magoorah. The springs are

about forty yards apart, and so near the river Chutra, that the waters

of that river undoubtedly flow over them during the rainy season.

" One of the springs is covered in with mats and surrounded with

a low brick enclosure built by the former proprietor of the sugar-

factory in that village ; the factory is now out of repair and will

soon become a ruin. The other spring is unprotected and open to

the air. The temperature of both springs when I visited them at

7 A. M. on the 2nd February was 82° degrees Fahrenheit.

" The water of these springs has a disagreeable taste, as if slightly

impregnated with ink, and on its course to the river, leaves a rust-

coloured deposit upon the clay. The quantity of water furnished by

the spring surrounded by a brick enclosure is 6 quarts in 12 seconds?

or 450 gallons per hour ; the volume of water supplied by the other

spring, I was unable to determine.

" The natives make no use of the spring-water either for medicinal

or domestic purposes. There are no wells in the neighbourhood,

and the villages rely solely on the river for their supply.

" I have no doubt that the springs are, to a certain extent, chaly-

beate, and this circumstance occurring in the Delta of the Ganges

is curious, and shews that the depth of alluvial deposit in Jessore is

not so thick, as is generally supposed. I would therefore request

the favour of the water being submitted to analytical examination.

Dr. Palmer, the Civil Surgeon of Jessore, reported on these Kujoo-

rah springs in December, 1854, to the magistrate of the district,

but I have not heard that anything has resulted from his report."

4. Erom Col. Birch, Secretary to the Government of India in

the Military Department forwarding a report by Mr. H. Schlagint-

weit on the progress of the Magnetic Survey in Sikkim and the

Khosia hills.

The Librarian submitted his usual monthly report.

After the conclusion of the ordinary business of the evening

Mr. H. Schlagintweit at the request of the chairman gave a short

account of his operations during the last year in Sikkim and Assam

and exhibited some fine panoramic views and other sketches made



226 Proceedings of the Asiatic Society. [No. S.

by himself in different parts of the country through which he had

lately travelled. He also presented to the Society a copy of a work

by himself and his brother Adolphe on the physical geography and

geology of the Alps.

On the motion of Mr. Allen, the best thanks of the Society were

voted to Mons. H. Schlagintweit for the interesting details he had

given.

Libbaby.

The library has received the following accessions during the month of

February last.

. Presented.

The A'aras-i-Bozorgan, being an obituary of pious and learned Moslems

from the beginning of Islam to the middle of the 12th century of the

Hijrah, Edited by W. Nassau Lees, 8vo.

—

By the Editor.

Selections from the Eecords of Government, N. W. P. part XXIII.

—

By Government of the N. W. P.

Selections from the Eecords of the Bengal Government, No. XXIII.

—

By the Goveenment op Bengal.

Proceedings and Correspondence connected with the late Public Works

Commission for the Madras Presidency, Madras, 1855, 8vo. pamphlet.

—

By the Same.

Selections from the Eecords of the Madras Government, 1855, No. V.

Eeport of the Annamullay Forests.

—

By the Goveenment of Madeas.

Papers and Proceedings of the Eoyal Society of Van Diemen's Land,

Vol. II. p. III.

—

By the Society.

Journal of the Statistical Society of London, Vol. XVIII. p. IV.

—

By

the Society.

The Oriental Christian Spectator for January, 1856.

—

By the Editob.

The Calcutta Christian Observer, for February, 1856.

—

By the Editobs.

The Oriental Baptist, No. 110.

—

By the Editoe.

La Science pour Tous, No. 2.

The Upadeshak, No. 110.

—

By the Editor.

Eeport of the Calcutta Public Library, for 1855, 8vo. pamphlet.

—

By

the Cueatoes of the Libeary.

Exchanged.

The Athenaeum, for November, 1855.

London, Edinburgh and Dublin Philosophical Magazine, No. 68.
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Purchased.

L'AthensBum Franeais, Nos. 44 and 47.

The Literary Gazette, Nos. 2026 to 2030.

Revue des Deux Mondes, 15th November and 1st December.

Comptes Eendus, Nos. 18 to 23.

Journal des Savants, November, 1855.

The Edinburgh Eeview, No. 209 for January 1856.

The Quarterly Review, No. 194.

Annales des Sciences Naturelles, vol. III. No. 6.

Williams' Sanskrit Grammar, 8vo.

Bohlen's Eitusanhara, 8vo.

Williams's Vikramorvasi, 8vo.

Johnson's Selections from the Mahabharata, 8vo.

Ea'jendrala'l Mittra,

1st March, 1856.

For April, 1856.

At a monthly general meeting of the Society held on the 2nd

inst. at the usual hour.

Sir James Colvile, Kt. President in the chair.

The proceedings of the last meeting were read and confirmed.

Presentations were received,

1. From the Eev. S. Hislop of Nagpore, through the Eev. Dr.

Duff, a collection of fossil shells from Central India.

2. From D. W. Mitchell, Esq. Secretary to the Zoological Society

of London, the Transactions and proceedings of the Society.

3. From the Imperial Academy of Sciences, Vienna, the latest

publications of the Academy.

4. From the Government of the N. W. Provinces through Capt.

Maclagan, officiating Principal of the Thomason Civil Engineering

College, a copy of the Eeport on prisons in the N. W. Provinces

for the year of 1854.

The Council submitted reports,

—

1st. Announcing that Capt. James having resigned his place in

the Council, they have elected Dr. Sprenger subject to the confirm-

ation of the next meeting a member of their body and Joint Secre-

tary to the Society, and have added the name of Babu Eajendralal

Mittra to the Sub-Committees of Philology and Library.
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2nd. Suggesting that the Society request the Eight Hon'ble

Viscount Canning to become the patron of the Society.

Eesolved that a deputation, consisting of the President, Vice-

Presidents and Secretary, wait upon his Lordship for the purpose.

3rd. Stating that in their opinion the present state of the So-

ciety's finances does not warrant the reduction of subscription pro-

posed by Capt. Thuillier at the December meeting, and that such

reduction would materially impair the efficiency of the Society, and

submitting the following report drawn up by a special Sub-Com-

mittee appointed to take the subject into consideration.

Eepoet.

" The Committee are of opinion that it is very desirable to reduce

the amount of subscription, if it can be effected without bringing

the Society into financial difficulties.

" There can be no doubt, however, that the immediate effect of a

reduction would be a diminution of the annual income, since the

accession of new members could only take place gradually. Unless

therefore, the Society is prepared to diminish its annual expenditure

or to make up the deficit in income from the small existing surplus,

the reduction cannot be effected.

" A reduction of annual expenditure is, under present circum-

stances evidently impossible ; and, in the face of the many calls for

increased outlay, the Committee are of opinion that the other

alternative is equally impracticable.

" In coming to this conclusion, the Committee have been mainly

influenced by the state of the Museum, the constantly increasing

claims of which demand the most serious consideration. There is a

call, on the one hand for an increase of the Curator's salary and for

providing more assistants, and on the other hand for additional space.

" In whatever way the Society may ultimately determine to dis-

pose of some of these questions, the Committee presume that the

necessity of maintaining in good order the specimens now in the

Museum will be generally admitted. This, the Society is bound to

do as trustee for the donors of many valuable collections, and they are

equally bound as far as practicable to make these collections acces-

sible to the public. But all the available space in the Society's apart*
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ments being already most inconveniently overcrowded with specimens

it will soon be absolutely necessary to deal with the question of

extending the accommodation of the Museum.

" Your Committee are however of opinion that the support of a

Museum on a scale commensurate with the requirements of science

in the metropolis of British India is beyond the means of the Asiatic

Society, or of any private association, and the Committee recom-

mend to the Council's consideration the propriety of drawing the

attention of Government to the importance of establishing a public

museum on a more extended scale, than it is possible for any private

body to maintain.

" Such an institution has been established for a year past by the

Madras Government, and a small additional grant has recently been

provided for the support of a Zoological Garden in connection with

it. On the establishment of a great public museum in Calcutta

it would probably not be difficult to make arrangements for the

transfer to it of the collection belonging to the Society on conditions

consistent with the trust character of the property.

" The ordinary yearly charges of the Museum as shewn in last

year's report are as follow

:

House rent to Curator, Rs. 480

Establishment, 290

Petty charges including freight, purchase of stoppered

bottles and printing, 503

Total,.. 1,273

" Supposing that the Society, after consulting its absent members,

should agree to adopt this suggestion, and that, on the negociations

with Government which would follow, an arrangement could be

made to relieve ourselves of this charge, a reduction of subscription

from Rs. 16 to Rs. 8 per quarter could be carried into effect without

difficulty."

(Signed) T. Thomson.

T. Boycott.

A. Gkote.

W. S. Atkinson.

2 ii
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The subject of transferring the Museum of Natural History to

Government gave rise to considerable discussion ; it was ultimately-

proposed by Sir J. Colvile and seconded by Dr. Thomson, that the

consideration of the report be postponed to the next general meeting

Dr. Walker moved as an amendment that the report of the special

Committee be referred back to the Council for further information

on the fiuancial state of the Society.

The amendment was seconded by the Eev. K. M. Bannerjee and

carried.

Communications were received

—

1. From Babu Eadhanath Sikdar, forwarding Abstracts of the

Meteorological Observations taken at the Surveyor General's office

in the months of November and December 1855, and January 1856-

2. From Lieut. E. Stewart, submitting a Meteorological Eegis-

ter kept at Apaloo, North Cachar, during October last.

3. From Capt. G. H. Saxton, Assistant Surveyor General, Cut-

tack, enclosing an account of a visit to a water-fall in the Bonai

province of the South-west Frontier Agency with a drawing.

The account is as follows :

—

" Whilst on Survey duty in the neighbourhood I received informa-

tion of the existence of a water-fall from the hills on the South-

east side of Bonai, a district, through the centre of which, the

Brahmini river flows. My trigonometrical operations required that

I should ascend the hills and fix a station thereon, somewhere beyond

the falls, which were visible from my camp at the village of Kuti-

goan. Having made arrangements for my camp proceeding towards

the East, Dr. Short, Lt. Depree, and myself, on the morning of the

17th January, started for the fall. After about an ordinary march,

we had to leave our houses, and with a guide from a little hamlefc

in the dense jungle, we walked for some distance, by a path com-

pletely covered by jungle, when we came to a small opening which

appeared to have been the site of a village. A number of jack fruit

trees, and abundance of chilli plants, of great size (6 or 7 feet high),

I suppose to result from former cultivation. From this spot, we

had a beautiful view of the fall, and determined to remain for break-

fast and observation. The accompanying sketch (or rather one in

water colours from which this is made) by Lt. Depree, was taken
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from this position. I was able to make a pretty accurate measure-

ment of a base of 343 feet, and by observing the angle at each end

(with a Sextant) to a small tree in the fall, I got a rough distance

of 3,140 feet from our position to it. With this distance, and the

measured angle subtended vertically, I made the depth of the fall,

as it appears in the sketch, about 550 feet. Our position was West

from the fall, which during the morning is entirely shaded by cliffs

jutting out boldly on both North and South sides. In the after-

noon, the shadow gradually withdraws, and the sparking and light

make the scene much more splendid. Early in the afternoon we

started for a nearer view. The pathless jungle and the nature of

the ground, made this a tedious labour, but at last after a final

ascent of a considerable height, we were rewarded with a beautiful

sight. The position from which we enjoyed the view, immediately

faced the fall at a very short distance, and about on a level with the

bottom, where the stream changes from the nearly vertical smooth

rock, to a rugged channel passing round the foot of the height on

which we sat. The cliffs over which the stream falls are a mass of

red jasper, and their bold formation and beautiful colour add grandeur

to the scene. The rock is very nearly perpendicular, but the water

at no part falls for any distance in an uninterrupted descent. In

the present state of the country, its inaccessibility must exclude

almost all, excepting my own party, from the pleasure we enjoyed

;

should any others have the opportunity, I would strongly recom-

mend their visiting this fall. I have seen those of the Cauvery in

Mysore, and though they are on a grander scale having the body of

water of a large river instead of a small mountain stream, this may

well be admired as equally lovely. We had to think of getting to

our tents which were at the village of Jalandapani, on the other

side of a small range of hills, so we retraced our steps to where

our horses had been left and reached our tents about sunset. The

following morning we ascended the hills to a little village, beauti-

fully situated above the valley, through which the stream runs for

some distance before reaching the cliffs. These hills (extending

for 10 or 12 miles at about 3,500 feet elevation) and the neighbour-

ing country are well worthy of notice, and I purpose writing a short

account of them and some peculiar tribes by which they are inha-



1856.] Proceedings of the Asiatic Society. 233

bited. There is one tribe, which though the men wear a cloth as

customary elsewhere, the women are in full costume, when, attired in

two branches of leafy twigs and some necklaces.

" The waterfall is situated in N. Lat. 21° 47' and E. Long. 85° 10',

with the town of Bonai (where the Eani, who governs the province,

resides) about 11 miles off: a little North of West, on the bank of the

Brahmini river, into which, about this place, the full stream runs."

4. From the Government of Bengal through Mr. Under-Secre-

tary Morris, forwarding copy of a letter from E. A. Samuel] s, Esq.

Commissioner of Cuttack, containing an account of a visit to the

rock-cut temples of Khundgiri.

The Librarian submitted his usual monthly report.

Libraky.

The Library has received the following accessions during the month of

March last.

Presented.

Address of Thomas Bell, Esq., read at the Anniversary Meeting of the

Linnean Society, May 24th, 1855.

—

By the Society.

Transactions of the Linnean Society of London, vols. 6, 9, 12, 15, 19,

20 and 21.

—

By the Linnean Society of London.

Proceedings of the Linnean Society, for 1855.

—

By the Same.

Du Buddhisme, par M. J. Barthlemy St.-Hilaire, Paris, 1855, 8vo.—

-

By the Author.

Sitzungsberichte, der Kaiserlichen Akademie der Wissenschaften,

Philosophisch-Historische clasae Band XIV. Heft I. and II. and Band

XV. Heft I.

—

By the Academy.

Mathematisch-Natururssenschaftlich classe Band XIV. Heft. I. and

Band XV. Heft I. and IL—By the Same.

Archiv, fur kunde osterreichischer gesckichts-quellen, Band XIV. p. 1.

—By the Same.

Denkschriften, der kaiserlichen Akademie der Wissenschaften, Ma-

tkematisch-Naturwissenschaftlich clause Band XIV. Heft I. and Band

XV. Heft I. and IL—By the Same.

Almanack, des Kais : ak-des Wixpenschaften (1855).—By the Same.

Literaturgeschichte der araber. By von Hammer Purgstall, sechoter

Band Zwiete abtheilung.

—

By the Author.

Die Tertiarflora auf der Insel Java, JNach den entdeckungen des Herrn

fr. Junghuhn beschrieben underortert in ihrem verhaltnisse Zur gesa-

momtflora der Tertiarperiode. von H. R. Gopperts' Gravenhage, 1854,

Royal 4to.

—

By the Author.
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Integration der linearen differential Gleichungen mit con3tanten und

veranderlichen co-efficienten, von Dr. J. Petzval, 3rd part.

—

By the

Author.

The White Yajur Veda, edited by Dr. A. Weber, part II. No. 67,

Berlin, 1855>

—

By the Editor.

The Transactions ofthe Eoyal Irish Academy, vol. XXII. part V. 1855.

—By the Academy.

Proceedings of ditto for 1853-54, part I.

—

By Ditto.

Journal of the Indian Archipelago, for September, 1854, 2 copies.

—

By

the Government of Bengal.

Report of the Inspector General of Prisons, North-Western Provinces,

for the year 1854.

—

By the Government of the N. W. Provinces.

Selections from the Eecords of the Government N. W. P. part XXIV.
—By the Same.

Ditto from the Ditto of the Government of India, No. X.—Bv the

Government of India.

Notice des Biographies originales des arriteurs qui ont ecrit en Langue

Indienne on Hindustanie, par M. Garcin de Tassy pamphlet.

—

By the

Author.

The Quarterly Journal of the Geological Society, No. 44.

—

By the

Society.

Bhodjaprabandha Histoire de Bhodjaroi de Malwa, en des Pandites de

son temps Par Ballal, edited by T. Pavie, 4to.

—

By the Editor.

Transactions of the Zoological Society of London, vol. III. part II,

vol. IV. p. I. II. III.

—

By the Society.

Proceedings of the Zoological Society, for 1848 to 1855.

—

By the Same,

The Eeport of the British Association for the advancement of Science,

for 1854.

—

By the Association.

Eig Veda Sanhita, a collection of Ancient Hindu Hymns constituting

the second Ashtaka or Book of the Eig Veda, translated from the original

Sanskrit, by H. H. Wilson, vol. II. London, 1854.

—

By the Court of

Directors.

Archseologia ; or Miscellaneous Tracts relating to antiquity, vol. xxxvi,

—By the Society of Antiquaries, London.

Proceedings of the Society of Antiquaries of London, No. 42.

—

By

the Same.

Journal of the Eoyal Asiatic Society of Great Britain and Ireland,

vol. xv. p. 2 —By the Society.

La Vie et les aventures de Feriac relation di ses Voyages avec ses

Observations Critiques sur les Arabes et sur les Antres peupler, Par F,

E. Chidiat, Paris, 1855, 8vo.—By the Editor.
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Proceedings of the Eoyal Society of London, No. 16.

—

By the Society.

Indische Studien Beitrage fur die Kunde des indischen Alterthums,

Dr. A. Weber, vol. III. parts II. III.—By the Authoe.

Memoirs of the American Academy of Arts and Sciences, vol. V. pt. I.

—1853. Philadelphia.

—

By the Academy.

Re-cueil des actes de l'Academie Imperiale des Sciences, Belles-lettres

et Arts De Bordeaux, (1854, 3e. trimestre).

—

By the Academy.

The Oriental Christian Spectator, for February, 1856.

—

By the Editor.

The Calcutta Christian Observer, for March, 1856.

—

By the Editors.

The Oriental Baptist, for March, 1856.

—

By the Editor.

Xurze Sanskrit-Grammatik Lum' Gebrauch fur Anfanger von Theodor

Benfey, Leipzig, 1855.

—

By the Editor.

Proceedings of the Trevandrum Museum Society, pamphlet.

—

By the

Society.

The Tuttwabodhini Patrika, No. 152.

—

By the Tuttwabodhini Sabha.

Papers and Proceedings of the Royal Society of Van Dieman's Land,

vol. II. p. III.

—

By the Society.

Exchanged,

The Philosophical Magazine, JNo. 65.

The Athenaeum, for December, 1836.

Purchased.

The American Journal of Science and Arts, No. 60.

Wright's Analectes sur l'Histoire et sur Litterature des Arabes d*

Espagne par A. Makhari, vol. I. p. I.

Comptes Rendus, Nos. 24—28.

Revue et Magasin de Zoologie, "Nos. 10, 11.

Early Christianity in Arabia ; an Historical Essay by T. Wright, London

1855, 8vo.

Specilegium Syriacum : containing remains of Bardeson Meleter Am-
brose and Morabar Serapion, edited by the Rev. W. Cureton, London,

1855, 8vo.

Journal des Savants, for December, 1855.

A Glossary of Judicial and Revenue Terms and of Useful Words, accru-

ing in official documents, relating to the Administration of the Government

of British India, by H. EL. Wilson, London, 1855, 4to.

Vikramorvasi : A Drama by Kalidasa, edited by M. Williams, Hertford,

1849, 8vo.

Biblical Researches in Palestine, Mount Sinai and Arabia Petraea, a

Journal of Travels in the year 1838, by E. Robinson and E. Smith, 3 vols.

' Rig Veda ou Livre des Hymnes, traduit du Sanskrit par, M. Langlois,

Paris, 1851, 4 vols. 4to.
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An Elementary Grammar of the Sanskrit Language, by M. Williams,

London, 1846, 8vo.

A Dictionary of the Bengali Language with Bengali Synonymes and

an English Interpretation,—By the Kev. W. Morton, Calcutta, 1828, 8vo.

Astley's Collection of Voyages and Travels, 4to. 4 vols.

Les Pouranas etudes surles derniers monuments de la Litterature San-

skrita, par E. Neve, Paris 8vo. 1852, pamphlet.

The National Atlas of Historical, Commercial and Political Geography,

London, folio, 1855.

Goue Doss Bysa'ck,

Librarian and Asst. Secy.

1st April, 1856.

Eor Mat, 1856.

At a monthly general meeting of the Society held on the 7th

instant at the usual hour.

The Hon'ble Sir James Colvile, Kt., President in the Chair.

The proceedings of the last meeting were read and confirmed.

Mead Letters.

1st.—Erom Dr. "Walker announcing that Capt. Dalton, of Deb-

rooghur, Assam, has dispatched the head of a Takeen for the So-

ciety's Museum.

2nd.—Erom the Eev. J. W. Hislop at Bagdad, advising the dis-

patch of an Assyrian Slab.

The following gentlemen were named for ballot at the next meeting.

Lieut. De Bourbel, Engineers, proposed by Mr. H. V. Bayley,

and seconded by Mr. Grote.

Dr. Mouat proposed (for re-election) by Dr. Thomson, and

seconded by Capt. Young.

Lieut. Chancey, Madras Army, proposed by Mr. D. Money, and

seconded by Mr. Beaufort.

The Council submitted 'Reports.

1st.—Announcing that in accordance with the resolution to that

effect at the last General Meeting, a deputation consisting of Sir

J. Colvile, Dr. Spilsbury, Mr. Grote, Babu Eamgopal Ghose, and

Mr. Atkinson, waited upon the Eight Hon'ble the Governor Ge^

neral, pursuant to appointment to request him to become the patron
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of the Society, and that he was pleased to intimate his acceptance

of the office.

2nd.—Stating that Lieut. Lees having gone to Europe, his place

in the Council had been filled up by the election of Babu Eajendra-

lal Mittra, subject to the confirmation of the Society at the next

meeting.

3rd.—Submitting a memorial from Mr. Blyth to the Hon'ble the

Court of Directors, together with a recommendation " that the

memorial of Mr. Blyth be forwarded to the Government of Bengal,

with the expression of the high sense entertained by the Society of

the value of Mr. Blyth's labours in the department of Natural His-

tory, and of its hope that the memorial may be favourably considered

by the Hon'ble Court."

The memorial is as follows :

—

To the Hon'ble the Court oe Directors oe the East

India Company.

The Memorial of Edward Blyth, Curator of the Asiatic

Society's Museum, Calcutta.

Respectfully Sheweth,—1. That in September, 1855, your

Memorialist completed fourteen years of service with the Asiatic

Society in Calcutta, as Curator of its Museum, during which long

period, he has found that the expenses of living have increased con-

siderably, whilst his salary still continues at its original humble sum

of Company's Eupees 250 monthly (granted for the purpose to the

Society by your Hon'ble Court) ; and this, with no kind of promo-

tion nor so much as a retiring pension to look forward to, after any

number of years of toilsome service in the climate of Bengal.

2.—That, however desirous the Asiatic Society might be of aug-

menting your Memorialist's personal allowances, the ever increasing

demands upon its income, consequent upon the extension of its col-

lections among other causes, altogether disables it from so doing

;

and beyond the continuance of a monthly grant of Co.'s Es. 40,

allowed in compensation for some rooms which were formerly occu-

pied by your Memorialist in its Museum, it appears that he cannot

hope for a suitable increase of pay from the Asiatic Society, to

whatever extent he may exert himself in promotion of its interests.

2 i
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3.—That the duties of your Memorialist's office are very laborious

and of a kind which imperatively demand quietude and the most

earnest and undivided attention and constant study ; a thorough

devotion to them, in fact, which can only be given by a mind undis-

tracted by pecuniary troubles, and freed from the absolute necessity

of seeking emolument from other sources, which your Memorialist

has been obliged to do, instead of concentrating his whole attention

(as he would much rather have done) upon his proper official

duties.

4.—It is not for your Memorialist to expatiate upon what he may

nevertheless have effected, towards elucidating some branches of the

Zoology of India; but he may be permitted to appeal to those

naturalists in England who are best qualified to judge of his labours

in this line, which have been almost wholly unassisted, and were

mostly prosecuted under the great disadvantage of an insufficiency

of the necessary books of reference. Under more favourable condi-

tions, and above all, with a personal allowance suitable to the

requirements of a decent existence in this very highly and increas-

ingly expensive metropolis, your Memorialist would have been

enabled to accomplish more, and in every respect to have proved

himself far more efficient in his office ; but he has endeavoured to do

his best under circumstances of difficulty, and for many years habi-

tually devoted about double the number of hours to the Museum
that were required by the terms of his agreement with the Asiatic

Society.

5.—That your Memorialist has now passed an important portion

of his life in India, and has obtained a familiar practical knowledge

of its Zoology in various branches, which materially facilitates the

prosecution of further researches ; and he is still anxious to bestow

the extra time required for such labours and investigations, but finds

it impracticable upon present allowances.

6.—He therefore most respectfully memorializes your Hon'ble

Court to take his peculiar case into favorable consideration, trust-

ing that some arrangement may be made for granting him a pension

after a certain number of years of service, and, in the meanwhile,

that a suitable increase of salary may be accorded, that may enable

him to devote his entire energies to the multifarious duties of his
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Curatorship, unharassed by conflicting pursuits, and by the cares

and anxieties inseparable from straitened means.

The recommendation of the Council having been put to the vote

was agreed to.

4th.—Submitting with reference to a resolution of the Society at

its last meeting the following memo, explanatory of the report of

the special Committee which was then read.

Memoranda.

"It was the opinion of the Committee that a very considerable

outlay is necessary on account of the Museum, no less to secure a

proper arrangement and maintenance of its existing collections,

than to make due provision for the ever increasing accumulations
;

and that, independently of the requirement of the Library, the Mu-

seum alone, if justice is done to the valuable collections it contains,

and adequate provision made for its extension, will absorb a far

larger sum than the present surplus income of Es. 2152 estimated

on its ordinary income and expenditure for the year 1855.

At present the ordinary annual cost of the Museum is

about, Es. 4190

Out of which Government pays, 3600

Leaving a charge on the Society's finances of, 590

This insignificant sum is all that the Society has hitherto felt

itself in a condition to devote, as an ordinary yearly charge, to the

purposes of the Museum.

The Committee after careful consideration came to the conclusion

that there was no prospect that the Society's finances would ever be

adequate to the pressing and increasing demands on this head, and,

feeling strongly the vast importance to science of a really efficient

Museum for reference in the Metropolis of India, they were led to

suggest that a proposal should be made to G-overment to take the

matter in hand, as the only probable means of accomplishing this

object effectually. On the question of reducing the subscriptions

therefore they were clearly of opinion that, so long as the Museum
has to be supported, no change can be effected, since there appear

to be no grounds for believing that a lower scale of subscription will

2 i 2
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ever produce a larger annual income, whilst for a time at least the

loss must be considerable.

They next considered, the practicability of lowering the rates, pro-

vided the Society were freed from all charges in respect of the Mu-

seum. In this case they were of opinion that some change might

be effected.

They considered, however, that any small diminution would be

impolitic, as not holding out sufficient inducement to attract any

considerable number of new members. So that the immediate loss

of annual income would probably be a permanent one.

They therefore, though with some doubts as to the result, agreed

to recommend a reduction of the subscriptions to one half the pre-

sent rate, depending on the cash balance of Rs. 5,800 in the Bank

to meet present loss, and looking to a large influx of new members

to restore the finances ultimately to something like their present

amount.

The income in 1855 from 125 members at 16 Rs. per

quarter was, » Rs. 8000

The income from the same No. at 8 Rs. would be, ... . 4000

Producing a loss of, 4000

Against this we have a surplus in 1855 of Rs... 2152

To which may be added the cost of the Museum, 590

Making a total of, 2742

Leaving to be made up by new members, 1258

The income however derived from each additional member at 8

rupees a quarter will be diminished by Rs. 3-8 a year on account of

the extra copies of the Journal required, each No. of which must

be estimated to cost in printing and paper at least 8 annas.

Thus each additional member will only produce a net income of

Rs. 28-8.

Forty-five new members therefore at Rs. 8 a quarter, producing

Rs. 1282-8 would be required to make up the deficiency, and this

number the committee hoped might be eventually gained, and even

exceeded ; unless exceeded, however, there would be no annual

surplus, and the Library would still be left in its present unsatis-

factory state.
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Supposing however that the Society with its present liabilities is

desirous of a reduction of subscription without making any further

provision than now exists for the proper custody and extension of

the Museum, the results, estimated as above, will be as follows :<—

A reduction to eight rupees per quarter will require sixty-five

new members, with no surplus.

A reduction to ten rupees per quarter will require twenty-four

new members, with no surplus.

A reduction to ten rupees per quarter will require no new members,

with Es. 152 surplus.

In these calculations, however, the income has been estimated on

the supposition that the full amount of subscriptions due from

members is realized, which is never the case ; whilst, at the same

time, the ordinary annual expenditure only has been taken into ac-

count, although the actual expenditure on account of extraordinary

demands is always very much in excess of this.

Both these causes vitiate the above results in the same direction.

Thus in 1855 instead of a surplus of 2152 rupees, there was an

actual deficit of about 630 rupees on the year's transactions.

Taking this year, therefore, as a standard, with the minimum of

reduction, it would be necessary to obtain as many as 57 additional

members at 12 Es. a quarter to meet the current expenses.

The extraordinary expenditure for 1855, incurred chiefly on

account of the Museum, was no doubt somewhat in excess of the

average outlay under this head, but it serves to show the extent of

the demands which the Museum makes on the resources of the

Society, and the necessity of a surplus income to meet them."

After some discussion Capt. Thuillier gave notice that he would

move at the next General Meeting " that a proposition be submitted

to the Society at large, that the subscription of members of this

Society be reduced from 16 rupees to 10 rupees a quarter."

5th.—Submitting a letter from Dr. H. H. "Wilson, Boden Pro-

fessor of Sanskrit, in the University of Oxford, relating to the

management of the Bibliotheca Indica with their proposed reply.

Professor Wilson's letter is as follows :

Sib,—The interest which I must ever take in the proceedings of

the Asiatic Society of Bengal, will I hope, be admitted as some
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excuse for my volunteering the communication of my opinions on a

measure which I conceive injuriously to effect the usefulness and

credit of the Society in this quarter of the world.

The Bibliotheca Indica has established a European reputation,

and with a few possible exceptions, has hitherto admirably accom-

plished the purpose for which it was set on foot, in conformity with

the intentions and encouragement of the Court of Directors—the

circulation of works relating to the literature, sciences, institutions

and religion of the Hindus—which existed only in the perishable

and rarely accessible condition of manuscripts in India itself, and

which were therefore unavailable to European students. Many
valuable works have been printed in the series. Many most accept-

able in Europe, among which may be specified the TJpanishads, the

system of logic, and rhetoric, the Surya Siddhanta, the Black Tajush,

&c. These may be regarded as especially fulfilling the objects of

the Court, supplying the wants and gratifying the expectations of

European Indian scholars, whose only remaining desires are that

those works which have been commenced and are yet unfinished

should be completed with as little delay as may be avoidable, and

that when they arefinished, publications of a similar character espe-

cially those illustrative of the Vedas, and the literature connected

with them, as the Brahmanas and Sutras, should be undertaken.

It is therefore with much concern that the cultivators of Indian

literature have observed the disposition lately evinced by the Society,

to divert the numbers of the Bibliotheca Indica to a branch of

literature which however valuable it may be in some respects, is

neither of Indian origin nor relations, throwing no light whatever

on the social system of the bulk of the population, and wholly

valueless as a clue to the ancient history of the country. The pub-

lication is becoming more of a Bibliotheca Arabica, than a Biblio-

theca Indica, a character which it was not originally intended to bear

and which in India itself can be of interest only to a very few learned

Mohammadans, professors and teachers of Islam.

Now it may be questioned if any extensive multiplication of Arabic

works is needed for the supply of Arabic scholars in Europe. There

is already a copious collection of the most important works in

Arabic in print, and Manuscripts are far from rare or difficult of
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access. In this country they are numerous, at the British Museum,

in the Libraries of Oxford and Cambridge, and there is scarcely a

university on the continent without them, whilst Sanskrit MSS. are

to be found only in London, Oxford, Paris and Berlin. There is by

no means therefore the same reason for perpetuating Arabic MSS,

by the Indian Press, and there is no urgent necessity for the inter-

vention of the Asiatic Society of Bengal.

It may also be doubted if, in respect of the Arabic works hitherto

committed to the press by the Society, due attention has been paid

either to the interests of general literature or the tastes and wants

of European Arabic scholars. The Itqan Sayuty extending through

ten fascicules, the exegesis of the Koran, is no doubt important to

Mohammadan Theologians, but few Europeans, it is to be expected,

would be inclined to look upon the exegetic sciences of the Koran

as a very improving or attractive study. With regard also to the

biography of those who knew Mohammed, many of the individuals

are of extreme insignificance, and none of them could have exercised

any influence on events in India, where the name of Mohammed
himself was scarcely known before the tenth or eleventh century.

Although also the history of his campaigns and that of the conquest

of Syria come within the scope of general literature and may have

an interest to the students of Mohammadan history, yet they are

open to the same objection that applies to the other works ; they

have no relation near or remote to India, and do not serve in any

way to illustrate its past or present condition. Again, reasonable

exception may be taken to such publications as the Dictionary of

the Technical Terms used in the sciences of the Mohammadaus, on

the grounds of incompatibility and expence. The Bibliotheca Indica

has been hitherto confined to works of moderate size and cost, and

has been wisely so restricted, being thus brought within the reach

of European purchasers. Dictionaries must always be of greater

or less extent and cannot be printed except at a proportionate charge,

which will bear heavily upon the funds at the Society's disposal.

"When printed also they can be sold only at a price which few

students in Europe can afford, for the Society must not think that

charges which appear moderate in India, will be thought so by

oriental scholars in Europe. The sale will therefore be restricted



244 Proceedings of the Asiatic Society. [No. 3.

whilst the outlay is enhanced. Besides which the publication of

such a work is quite inconsistent with the intention of the Biblio-

theca Indica, which was to furnish scholars with books to read, not

to provide students with the means of learning to read them.

The objection to the printing of Dictionaries on the score of

expense, applies generally to this extension of the scheme of the

Bibliotheca. If it is to comprehend all Mohammadan as well as

all Hindu literature, where are the funds to be found ? Each is

sufficiently copious to absorb all the means placed by the liberality

of the Court at the command of the Society for the publication of

Indian literature especially ; and to attempt to combine with this

Arabic literature also, must end in starving both. Exceptions in

favour of the latter where bearing upon Indian Mohammadanism

or Indian history under the Mohammadans may be admitted, but

the usefulness and success of the Bibliotheca will be grievously

impaired if the present disproportionate extension of a literature

alien to India be persevered in. I have no wish to undervalue the

importance of Arabic literature or the merits of those gentlemen

by whom it is so zealously and successfully cultivated, but Persia,

Arabia, Egypt, Africa, Turkey, are the fields in which it is the most

natural and productive crop, whilst in India it is, like the Moham-

madans themselves, a stranger and intruder.

Trusting that the Society will receive this, as it is intended, as a

proof of my sincere interest in its continued prosperity, believe

me,

Tours very truly,

Sd. H.H.Wilson.

To this letter the Council proposed the following reply :

—

Sir,—In replying to your letter dated 17th August, 1855, address-

ed to the Secretary of the Asiatic Society of Bengal, I am directed

by the Society to intimate to you the gratification it feels in being

assured of your continued interest in its welfare and reputation,

whilst it gladly acknowledges that your opinions and advice are enti-

tled to the most attentive consideration, as well from your distinguish-

ed position in Oriental Literature, as from the many important ser-

vices rendered by you to the Society both in India and at home.

The important nature of your communication, affecting alike the
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Literary reputation of the Society and its faithfulness in the dis-

charge of a trust committed to it, has given rise to a lengthened

discussion amongst the members of the Philological Committee and

the Council generally, and has thus occasioned a somewhat protract-

ed delay in framing a reply.

In considering your strictures and suggestions upon the choice of

works selected for the Bibliotheca Indica it is necessary to recall

the origin and intended scope of this series of oriental publications.

It had its origin in the following circumstances :

In the year 1835 the Government of India peremptorily prohibited

the publication of any Oriental works at the expense of the fund

which had been set apart under the charter act of 1813 to be applied

in part to the revival and improvement of Literature and the en-

couragement of the learned natives of India. It was further directed

that the printing of the whole of the Oriental works then in pro-

gress with two exceptions should be immediately discontinued.*

This measure was regarded with extreme regret by the Asiatic

Society, and an appeal was made by it to the Governor General in

Council begging that the obnoxious order might be rescinded.

The Government declined to accede to the Society's request, but

offered to make over, with one or two exceptions, all the unfinished

Oriental works to " the Asiatic Society or any other Society or indi-

viduals willing to complete them at their own expense."

This oifer was accepted by the Society, and they proceeded to

complete the unfinished works, proposing at the same time to

undertake the publication of a fresh series as soon as this part of

their task was accomplished.

To enable them to carry out their views a memorial was drawn

up and forwarded to the Court of Directors, in which the Society

expressed their assurance that if the Court deemed it "inexpedient

to alter the appropriation of the Parliamentary fund, which the local

Government had determined upon, they would devise some other

means of continuing that encouragement to the cause of Asiatic

Literature which reflected honor on the hand that dispensed it ;"

* It is worthy of remark that the two works excepted from the general sentence

were the Fatawa Alumgiree and a treatise or Spherl. Trig, both Arabic.

2 K
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and the memorial proceeds to ask for " pecuniary aid in the expense

of publishing standard and useful works in Oriental Literature."

At this period the Society was fortunate in enjoying the advantage

of your assistance as its agent in Europe, and you warmly supported

the memorial in two letters, dated in 1836 and 18^ in one of

which you characterize the grant solicited as " a provision for the

encouragement of learned natives and the revival of native Litera-

ture, and for publishing the most esteemed writings of the East for

the use as much of Europeans as of Asiatics."

The Court replied in a despatch (No. 8 of 1838) addressed to

" Our Governor of the Presidency of Fort William in Bengal" from

which the following is an extract.

" We are still of opinion that the publication of Oriental works

and works on instruction in the Eastern languages, should not be

abandoned. We therefore authorize you to devote a sum not exceed-

ing 500 Eupees a month to the preparation and publication of such

works either through the medium of the Asiatic Society or any

equally appropriate channel."

It was in these general terms that the Court was asked for and

accorded the grant out of which the expenses of the Society's

Oriental publications have since been defrayed.

The unfinished editions made over to the Society by Government

comprized Sanskrit, Arabic, and Persian works, and these having

been completed, a new series, under the name of Bibliotheca Indica,

was commenced in 1847,

This was at first entrusted to the Editorship of a Sanskrit scholar,

and all the earlier works which appeared in it were Sanskrit. Dr.

Sprenger's work or Arabic Bibliography in 1849 was the first intru-

sion into the series of another Oriental language and the commence-

ment of Nejamy's Khiddnamah in 1852, in Persian was the next.

Subsequently (in 1852) the series was placed on a new footing.

The Society dispensed with the single paid Editor and invited

Editors of texts from the general body of Oriental scholars.

All offers to edit works were firet carefully sifted by the Philolo-

gical Committee, and if the Council adopted their recommendation,

the Society's sanction to the publication was obtained at an ordinary

general meeting.
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Under this system all the most distinguished scholars, which

India now possess, Sanskrit, Arabic and Persian, have been applied

to to edit texts. Amongst the proposals consequent on these applica-

tions every Sanskrit work, with the exception of those noted in the

margin* which were declined on their
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Sala bhanjika, Gotama Smriti, greater number of Arabic fasciculi,

Gola dhyaya, Mimansa Sutra, -, -,i a 1 -i. i

Yoga Sutra, Kautuka Saraswa. as compared with Sanskrit, have ap-

peared in any one year, this must be

attributed to the comparative inactivity of the editors of some of

the Sanskrit works, and not to any partiality that has been shewn

for Arabic literature, as may be seen by a reference to the Society's

list of works, published and in progress.f

With regard to the principles of selection, the Society has not

considered itself restricted in any way by the terms of the grant to

the publication exclusively of works illustrative of Indian civiliza-

tion.

The general interest of Literature in the historical and social

phenomena of Asia with its systems of religion and philosophy have

been the considerations which have guided its choice.

Of the estimation in which the Arabic works selected for publica-

tion are held in this country an immediate test is afforded by the

ready sale they meet with, which, even in the case of the large

unfinished works, such as Dr. Sprenger's two dictionaries, has been

nearly equal to that of the Sanskrit editions, and will be presumably

greater when they are completed.

That they should not meet with the like approval in Europe would

be a source of regret to the Society.

"Whilst, however, the Society cannot admit, in view of the circum-

f In addition to these the Philological Committee have agreed to recommend

the following works for publication when the state of the funds permits.

Venisanhara. Aniruddha-champu.

Anargharaghava. Kavyadars'a.

Prasannaraghava. Setubandha.

Nagananda. Nyaya Sutra.

Lalitamadhava. Vishnu Purana

Vidagdhamadhava. Das'arupaka.

2 k 2
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stances attending the Government grant, that they have violated

any obligation, expressed or implied, to expend it exclusively in

" the circulation of works relating to the Literature, Sciences, Insti-

tutions and Religion of the Hindus," they are at the same time quite

ready to consider the expediency of introducing further changes into

the management of the Bibliotheca Indica.

But absolutely and by positive rule to restrict the Bibliotheca

Indica to Sanskrit works, or to works relating exclusively to India,

would, they think, be unwise as regards the interests of Oriental

Scholars in Europe, and mischievous in the discouragement it would

afford to the cultivation of Arabic and Persian literature in this

country, where it possesses such ardent and able votaries.

But it is the desire of the Society, no less than their interest, to

satisfy the tastes and meet the wants of the learned in Europe, and

recognizing you as an authoritative exponent of those tastes and

wants, they have every disposition to be guided in a great measure

by the views which you have so ably advanced for their consider-

ation and whilst giving you this assurance they desire to express

their sincere obligations for the friendly interest you have now and

at all times manifested in the prosperity of a Society with which

you have been so long and so intimately connected.

I have, &c.

The reply was approved and adopted;

The election of Dr. A. Sprenger as a member of the Council and

Joint Secretary to the Society reported at the last meeting, was

confirmed under bye-law 60.

Communications were received

Erom Babu Eadhanath Sikdar, forwarding copy of a Meteoro-

logical Eegister kept at the Surveyor General's Office, Calcutta, for

the month of February last.

Erom Mr. Assistant Secretary Oldfield, enclosing copy of a Me-
teorological Eegister kept at the Office of the Secretary to the

Government of N. W. P., Agra, for the months of Eebruary and

March, 1856.

Erom Sir E. Hamilton, Bart., Agent to the Governor- General,
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Central India, sending a table of heights and distances along the

Railway line from Surat to Agra.

From Col. Hannay through Mr. Grote, announcing the discovery

of a rich vein of iron ore at Dhubri.

The Secretary read extracts from the letter.

From Mr. Piddington, submitting a paper entitled, " A second

series of experiments to ascertain the mean quantity of silt held in

suspension by the water of Hooghly in various months of the year,

and also the quantity carried out to sea," as also "Notes of an

examination of three specimens of Bengal mineral waters."

The Librarian submitted his usual monthly report.

Mr. Oldham, at the request of the President, proceeded to give

some account of the results he had arrived at from the investigations

conducted by himself and his assistants in the Geological Survey in

Central India during the past season.

Briefly referring to the many valuable papers which had been

contributed by previous observers illustrative of the Geology of

Central India, and to the fact that few parts of the immense empire

of India had excited more interest and attention than the districts

adjoining the Nerbudda river, Mr. Oldham pointed out that the

great thickness of sandstones and associated beds, which formed the

mass of the Vindhya range, was the most striking and remarkable

feature in that country. This had been spoken of as " the sand-

stone," "the great sandstone, &c." Capt. Franklin had referred it

to the age of the middle portion of the new red sandstone of Euro-

pean geologists. Jacquemont, for the greater part at least of the

area, assented to this view. Other observers had given it a different

position. Captain Sherwill for instance had mapped it as Old Eed
sandstone, although giving it the somewhat anomalous position of

resting upon " mountain limestone." In 1854, Dr. Carter of Bombay
had published a carefully compiled summary of the Geology of India,

in which the whole of this sandstone and associated beds was referred

to the same age as the coal bearing rocks of Bengal, all which he

classed with the Oolitic or Jurassic epoch of European geologists,

and he took his typical groups, and the names for his subdivisions

from localities in this district. He divided the whole into three

aub-groups, which he called—Tara, Kuttra and Punnah groups, in
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ascending order ; the coal being supposed to belong to the central

or the Kuttra group. And this classification he applied to other

districts. Again on the geological map of India, recently published

under the sanction of the Court of Directors, by Mr. G-reenough,

all this immense area, stretching from the Soane to near Mundlaisir

in the Nerbudda, was placed under the general head of Oolitic and

Diamond sandstone and limestone.

The researches of the Geological Survey of India, had extended

over a considerable portion of this district during the past season,

and although much remained to be done in working out the details,

as might be anticipated in so large an area, sufficient had been

learned to enable a few great conclusions to be drawn. It was at

present impossible to give all the detailed illustrations of these,

and they would therefore be only stated as briefly as possible. The

importance of them would at once be recognised by those who had

given any attention to these enquiries, tending as they did to modify

existing opinions, and to alter the colouring of all our geological

maps in the most marked and extended way.

Their late investigations had shewn—-that there was good evidence

of a great faulting, accompanied by much disturbance mechanically,

and by much alteration chemically, in the rocks, (more especially to

the south of this fault), which passed along the main line of the

Nerbudda valley, along the continuation eastward of this line down

the valley of the Soane ; and thence across Behar, where the con-

tinuation of the same rocks formed the Kurruckpoor hills.

That there was a high probability that this line of dislocation was

continued to the east by north, up or towards the valley of Assam

;

its main direction being E. 15° to 18° N., corresponding with the

main direction of the Vindhya range and the Khasi hill range.

That south of this dislocation the great group of sandstones, shales,

&c, forming the Vindhya hills, was almost entirely absent, (unless

it were admitted, see below, that the highly metamorphosed rocks

there seen were the continuation downwards of the eame series

greatly altered).

That this great group was altogether of a different character and

of a more ancient epoch than the beds associated with the coals of
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Bengal and of Central India, (The latter resting quite unconfonn-

ablj on the former).

That from the absence of organic remains, there was as yet no

evidence on which to base a reference of this group to any estab-

lished epoch of European geology. (It might be Cambrian).

That the names hitherto assigned to this group and its subdivi-

sions being based on erroneous views of position, and therefore

tending to erroneous conclusions, must be abandoned.

For the whole formation Mr. Oldham proposed the name Vindhyan,

stating that it appeared most desirable that the general physical

relations of the rocks should be determined, and the several groups

established on such evidence derived from the actual arrangement

and sequence of the rocks rather than from some fancied or imper-

fectly established analogies derived from partially collected or parti-

ally examined organic remains. When the actual sequence of the

various groups had been established, wherever this was possible, the

organic evidence would be valuable. Applying the name Vindhyan

then to this great group as being best seen in the well exposed

scarps of the Vindhyan range, he would propose as distinctive of

the subdivisions in ascending order, the names Kymore, Eewah and

Bundair. These minor groups were only given provisionally, as it

was possible that more detailed examination would shew that there

was only a twofold division, and that the Sewah limestone and

Bundair sandstone were only repetitions of the Soane valley lime-

stone and sandstone produced by faulting.

Eesting unconformably upon the Vindhya formation, there was a

considerable thickness of sandstones, shales and coals, (in Central

India much disturbed, and traversed by trap dykes). The total

thickness of this group in this district exceeded some thousand feet.

In these beds occurred numerous fossil plants, which thoroughly

identified these rocks with the coal-groups of Burdwan, of Hazaree-

baugh and of Cuttack. No additional evidence tending to settle

the doubtful question of their true geological epoch had been

obtained, nor on the other hand anything to shake the probability

of their Jurassic date.*

* Taking it as proved that the strata at Kotah, from which the fish and Sauriau

remains had been obtained, were the same with those of Kampti near Nagpore, the
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Besting again quite unconformably upon these rocks was found

another series of sandstones, often ferruginous, generally speaking

irregularly though strongly bedded, and of great thickness. These

formed the lofty and boldly scarped range of the Puchmurry or

Mahadewa hills. And to this group Mr. Oldham proposed to give

the name of Mahadewas. No organic evidence had been found in

these. In one or two places they seemed to pass upwards conform-

ably into sandstones holding remains of large mammalia (and pro-

bably of Sewalik date.)

This group was markedly separated from the coal-bearing group

below, and as compared with it was also characterized by the com-

parative absence of trap dykes or other exhibitions of igneous rocks.

Upon these, in parts of the district, rested the great spreading

sheets of trap rocks forming the continuation of the immense basal-

tic field of the Deccan. Four and five distinct flows could readily

be traced in places. And adverting to the occurrence of the beds

containing shells (Physa, Paludina, Unio, &c.) which were found

between these flows (Intertrappeau lacustrine formation, of Carter)

sofar as the evidence derived from the Nerbudda district was con-

cerned, it appeared that there was no reason to suppose that they

were confined to any one layer or flow, and still less reason to sup-

pose that their present aspect and condition was due to the intru-

sion of the igneous rocks from below (as advocated by some), but

that on the other hand there was much ground for thinking that

this alteration was entirely due to the subsequent overflowing of

the heated mass of the trap above, and to the disturbances conse-

quent on the exhibition of such powerful forces as must have accom-

panied the production of these immense flows of lava. These shelly

beds seemed to have been formed by tranquil deposition during the

intervals between the successive flows of igneous rock, and to have

been broken up indurated and baked by the succeeding outbreak.

Mr. Oldham stated, that in making this remark, he wished to say

that he had not had the opportunity of seeing the localities referred

to by Messrs. Hislop and Hunter, near Nagpore, from which those

careful observers had drawn their conclusions, bat that his view had

strong Permian analogies of the Saurians (Brachyops) ought not to be overlooked.

But the identity of the strata was, he thought, still to be established.
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been derived solely from the facts presented to him in other places.

The detailed examination of the greater part of the Nerbudda

district was due to the exertions of Mr. J. G. Medlicott.

The following would therefore give a summary view of the groups

here proposed in descending order, neglecting for the present all

the more recent divisions.

Groups.

Mahadewa,.

.

Damoodah,.

Bundair,

Kymore,

Sub-Kymore, ....

(name proposed
by H. B. Medli-
cott, Esq.),. . .

.

Mineral character.

Sandstones, with a few
shalybeds, for the most
part pebbly, often

striped with ferrugi-

nous bands.

Shales, sandstones, coal,

for the most part thin-

ly bedded and regular,

often greatly cut up by
trap dykes. In Cut-
tack however there are
no trap rocks.

Sandstones, and shales.

Limestones, shales and
sandstones.

Sandstones and lime-

stones and shales.

Crystalline limestone

pseudo-gneiss, mica-
ceous schists, and
quartzites, red and
green, and white, ....

Age, Sfc.

Geological age unknown,
a few vegetable fossil

stems, &c.

Age not thoroughly decid-

ed, probably Jurassic,

fossils chiefly vegetable

—name taken from the
locality where series is

most fully developed.

Age unknown, probably
very ancient, seen all

along Vindhya range,

into Behar and to the
Ganges at Monghyr.
Probably also in the
Khasia Hills. Possi-

bly only two subdivi-

sions.

Highly probable, though
not yet thoroughly prov-

ed, that these are only
the continuation down-
wards of the Vindhya
groups subsequently al-

tered.

Granite, gneiss, hornblende-rock, greenstone, &c.

Another district of considerable interest had also been examined

during the past season, by Messrs. Blandford and Theobald, and

the results arrived at under their careful scrutiny had been strongly

confirmatory of the results given above. The Cuttack, or Talchere

coalfield gave the following section, descending :

—

Alluvium, laterite, fyc.

1.—Upper grit series,—unfossiliferous—quartzose grits and coarse

sandstones, with occasional red shales
;
pebbly throughout, and near

base conglomeritic—above 2000 feet.

2 L
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2.—Carbonaceous shale series, fossiliferous, consisting of

—

(a)—Blue and lilac shales, micaceous ; white speckled sandstones

and ironstones, about 1500 feet thick.

(b)—Carbonaceous shales containing thin seams of coal (3 inches)

irregularly dispersed through them, about 200 feet.

(c)—Shales and coarse white sandstones, the latter predominate

in lower portion, 100 to 200 feet.

3.—Lower shale and sandstone series, annelide tracks, consist-

ing of

—

(a)—Blue nodular shales, generally arenaceous.

(b)—Fine sandstones, much jointed and " tesselated."

(c)—" Boulder bed," containing numerous boulders of gneiss

and granite frequently 5 to 6 feet across—in a fine argillaceous or

arenaceous rock, often rippled, sometimes replaced by a coarse

sandstone.

Each of these series rested unconformably on that beneath it.

He would for the present avoid entering on the consideration

of the more recent deposits, which were however, full of interest,

and would be referred to on some other occasion.

Mr. Oldham, in putting forward these views, deprecated the idea,

that in differing so entirely from any previous observers he should

be supposed to wish to throw any censure or discredit on their

labours. On the contrary, the more closely those labours were

examined the more valuable most of them appeared, and to many

were they indebted for most important observations. The results

arrived at were rather a proof of the absolute necessity of the

geological examination of a large country being under one combined

and systematic control. The rocks which this evening he hoped he

had been able to reduce into some order, he had first met with some

years back in Bengal, but from the peculiar way in which they were

then seen, it was impossible to make out their relations. It was

constantly thus : the examination of one district would throw light

on and remove the difficulties of another, and while independent

observers would in all probability have continued to group together

things essentially different, or separate others essentially the same,
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uniformity of result could only be obtained by an uniform method

of examination and a combined system of investigation. It was to

this that the Government Survey owed their results, not to any

superiority individually over previous investigators of the districts

referred to.

On the motion of the President the best thanks of the Society

were voted to Mr. Oldham for his highly interesting communication.

W. S. Atkinson, Secretary.

Library.

The Library has received the following accessions during the month of

April last.

Presented.

Journal of the Statistical Society of London, Part. I. Vol. XIX.

—

By
the Society.

Journal Asiatique for January, 1856, Part VII.

—

By the Society.

Journal of the Agricultural and Horticultural Society of India, Vol.

IX. part II.

—

By the Association.

Catalogue of the Vernacular Literature Committee's Library.—By

Babu Ra'jendra'la'l Mittra.

The Eighteenth Eeport of the Proceedings of the Calcutta School

Book Society.

—

By the Same.

The Thirty-third Annual Report of the Parental Academic Institution

and Doveton College.—By Mr. G-. Smith.

The Quarterly Journal of the Geological Society, No. 45.

—

By the

Society.

Proceedings of the Eoyal Society of London, Nos. 17 and 18.

—

By the

Society.

Upadeshak for April, 1856.

—

By the Editor.

The Oriental Christian Spectator for March and April, 1856.

—

By the

Editor.

The Calcutta Christian Observer for April, 1856.

—

By the Editors.

The Oriental Baptist for April, 1856.—By the Editor.

The Durbin, a Persian Newspaper for April, 1856.

—

By the Editor.

The Citizen Newspaper for ditto, 1856.

—

By the Editor.

The Tattwabodhini Patrika, No. 153.—Bytme Tattwabodhini Sobha*

Exchanged.

The Atheneum for January and February, 1856.

Philosophical Magazine, Nos. 70 and 71, Vol. IL
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Purchased.

Comptes Kendus, Nos. 1 to 9, 1856, Vol. 42.

Journal des Savants, for January and February, 1856.

Revue et Magasin De Zoologie, No. 12 of 1855 and No. 1 of 1856.

The American Journal of Science and Arts, No. 61.

L'Atheneum Francais, Nos. 49 to 52, December, 1855.

The Quarterly Eeview for December, 1855.

The Edinburgh Review, No. 209 for January, 1856.

The Westminster Review, No. 18 for ditto.

Collection D' ouvrages Orientaux, Vol. 3rd.

Annales des Sciences Naturelles, Nos. 1 and 2, Tome 4th.

Revue des Deux Mondes, 15th January, for February and 1st March,

1856, Vol. I.

Zietscrift fur die kunde des Morgenlandes, Part I. Vol. I.

The Annals and Magazine of Natural History, No. 99, Vol. 17.

Literary Gazette, Nos. 1 to 3, March, 1856.

Govr Doss Bysa'ck, Librarian fy Asst. Secy.

The 1st May, 1856.
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86. "When a cunning person speaks fair, it is for his own interest

not out of 'respect for others ; the laughing voice of the night-bird

is an ill omen, it proceeds not from joy.

87. If a man grows too famous, on account of his great advance-

ment, though he endures for a while, yet at last he is destroyed. The

ass that was covered with the skin of a leopard, after having eaten

up one man's standing corn, was slain by another.

88. They that have chosen a wicked man for their king, they

that dwell in a house whose upper roof is ruinous, or under a rock

whose summit threatens to fall, are in continual fear.

No. LXXXIL—New Seeies. Vol. XXV. 2 m
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89. Though a man is learned, but if he is by nature bad, avoid

him. Though a venomous serpent has a gem on his head, what

wise man would take him into his bosom ?

90. By arrogance, good qualities are diminished ; by lust modes-

ty is obfuscated. By a continual railing at his servants, the master

loses his authority.

91. It is a rare thing to find one who can give good advice, but

it is more rare to find one who would listen (to advice)—difficult

it is to find an expert physician, few are they that would act ac-

cording to his advice.

92. Judge not before you have examined. It often happens that

an upright man, if he loses his cause, is thought to be a knave. He

that acts with discretion, has many enemies.
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93. In whatever manner you fashion a bad man, it is impossible

to make his nature good—you may wash the coal with all the

zeal you will, but it is impossible to give it a white colour.

94. An ill-principled man, who is fond of riches, though he be

a friend, is not of a firm mind. There are many that have been

destroyed by their own relations, in consequence of their having

been bribed by the great.

95. It is easy to overcome those enemies that announce their

plans of lusting (or injuring). But how are those to be subdued

who advise a salutary retreat ?

VI. The natural way ob manner (of men's actions),

96. If one should happen to be chosen for a ruler, it is seldom

that he could know what was to be done. We may look on others

2 m 2
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with our own eyes, but we want a looking-glass, when we wish to

view ourselves.

97. Though there be very many kings, yet there are very few

of them, that govern with righteousness. Though there is many

a body of the gods in the heaven, yet there are none so brilliant in

light as the sun and moon.

98. He that can do mischief, can do also good. A crowned

monarch may bestow on one a whole kingdom.

99. By an upright intelligent minister both the Sovereign and

the subjects can be rendered, in all respects, happy. An arrow,

when shot by a dexterous man, strikes the mark aimed at.

100. If many consent together, great things may be performed
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even by little forces. It is said : a lion's whelp was killed by an

assembled multitude of ants, (or pismires).

101. He that is indolent and deficient in exertion, though he be

strong and robust, shall decay. An elephant, though he be very

strong, is treated, by his little driver, as a slave.

102. "When haughtiness is carried too far, even great men will be

overpowered : though the white tortoise (fish) has only a little body,

yet is he the destroyer of a large crocodile.

103. The great have no need to be arrogant ; the arrogance

of the mean is futile. A gem wants no recommendation ; none

would be a counterfeit jewel, though it be highly extolled (or

praised).

104. Men, commonly, are injured by men of the like kind
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(tribe) with themselves. By the appearing of sunshine, all other

luminous bodies are offuscated.

105. Keep him from whom you derive advantage, though he is

your enemy. Reject him that hurts you, though he be your rela-

tion. Buy, at whatever price, a jewel, brought from sea. Drive

out by medicine, the disease that is in your inward parts.

106. When a man has some wealth within, he shows it with

pride in his externals. "When the clouds are full of water, then they

move and make a noise.

107. It is rare to find one who is all perfection; but it is

rare also to find one who is destitute of every good quality. A

wise man will keep him who leans more to virtue than to vice.
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108. It is doubtful at first, whether a person is our enemy or

friend. Meat, if not properly digested, becomes poison ; but poison

also, if one knows how to use it, may turn to medicine.

109. To be one's own master, is always counted as happiness ; to

be in the power of others, is always held as misery. Common things

are the cause of quarrels. We are bound, if we have promised a

thing.

110. Tou may have, inwardly, all good qualities, but, if you

have not a proper dress, you are despised by all. Though the bat

is a prudent bird, yet since he has no feather, it is said, he is reject-

ed by all winged animals.

111. A foolish man is pleasing, when he speaks but little ; a

king is dignified when he keeps secluded ; imposing spectacles are

beautiful if viewed at a far distance ; a jewel, if rare, fetches a

great price.
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112. Too great affection is often the cause of violent animosity

;

for the most part all the quarrels of men arise from a too great

familiarity.

113. It may happen sometimes that a long debate becomes the

cause of a greater friendship. We see often that commonly such

as have disputed with (or against) one another, at last agree.

114. Though an avaricious man possesses wealth, an envious

man his associate, an ill-minded man his learning, yet these can

produce no pleasure.

115. Covetous men delight in wealth ; the ambitious are pleased

when they hear their own praise ; a foolish man is glad when he

finds one like himself ; the virtuous man rejoices when he hears the

truth.
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116. The qualifications of a bad man, the imperfect learning of

a mighty speaker, the kindnesses of a bad master, seldom are use-

ful to others.

117. If a man is opulent, his discourse is pleasing, an indi-

gent, though he speaks the truth, is contemned. A piece of wood

if brought from the Malaya mountain, though it is only a common

one, has a high price.

118. Much talking is the cause of danger, silence is the founda-

tion of avoiding misfortune. The talkative parrot is shut up in a

cage, other birds, that are mute, fly at random.

119. When a man endeavours to be useful to an enemy in every

respect, without hypocrisy and when the enemy also yields him

without artifice, it shows a great character.

2 N
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120. What avails it, if an impotent man is angry ? What need

is there for a powerful to be angry ? Therefore it is unreasonable

to be angry for the performance of a thing,—it is but to mortify

one's self.

121. With gifts you may gather about you the enemy also ; if

you give nothing, you are left by your own kindred also. When

the cow's milk is deficient the good calf grows meagre, and becomes

sorrowful.

122. A master that always treats with kindness his own domes-

tics, may easily find servants and slaves. The geese, without being

called, gather together to the lakes where there grow many lotuses.

123. When a man employs his riches, when one is gentle after

having become learned, when a great man protects the lower class
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of people, these three things make happy others, and are useful to

one's self.

134. By depending on the great, the mean also may rise high

see how the little plant (or shrub) by embracing a large tree has

climbed up to the top.

125. Though a talented man has his defects, yet they that de-

light in learning, support him. Though the atmosphere be obscured

(hurt) by ram, yet the inhabitants of the world are made glad by it.

126. Rich men are numerous among the ignorant people ; vali-

ant ones among the crowds of wild beasts ; elegant sayings proceed

from the learned class ; a Saint is a rare thing in this world.

127. Every man is celebrated for that thing in which he excels.

The learned as a learned person, the hero as a valiant man.

2n2
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128. What is respected by the great, is contemned by the low

people. The head ornament of the great Ishwosa is devoured by

Chandra the Giant,

1 29. Science existing only in books ; Mantras not committed to

memory ; those things which a forgetful man has learned, in the time

of necessity often deceive us, are deceitful,

130. Sweet scent to dogs and hogs, a light to the blind, meat

to indigestion, instruction to foolish men, are not required.

131. A talented (or well qualified) man, and good gold, a brave

soldier, and a fine horse, a skilful physician and a beautiful orna-

ment every where find their price (or all esteemed).



1856.] A brief Notice of the SubhdsMta Ratna Nidhi. 269

132 W V ^V Q3*T ^V g^ I

133 £^ T $ t ^t g*r q;
5 I

*dbV ^ T
^«f^' ^QF g^' yj/ v^ ||

134 3jX T l T
*ra*T $ T

P' *4
T

§ I

i*r i
r *f**r v aV q r

$ i

=iW s' awfrr §
t &r ^s^q i

135 3X' |n t *T ^IS^N' S'W *fc T

zjy^c;' g*p z^jqp a*W -5V S5
T

I

<^ TW *WT5
T

*TZ^ T Q§^ II

1 32. If one has a good intellect and diligent application, what

is it, that cannot be done by them ? The Pandavas, they have I

heard, have overcome the twelve troops of the dangerous enemy.

133. Though hills, rivers, elephants, horses, trees, guns, rays of

light, storms, men and women, be all of the same kind (in their

respective orders or classes) yet there is a difference of our being

great (or high) and the other small (or mean).

134. The chief wealth consists in charity, and the greatest hap-

piness in the tranquillity of mind. Hearing (or experience) is the

most beautiful ornament ; the best companion is he that desires not.

135. There is none that had never been afflicted with a disease

for wealth—who enjoys always happiness? Pleasure and sorrow

are always changing like summer and winter.
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VII.

—

The unbecoming (oe indecent) mannee—
Ihftwr wioi i

136. If a slave behaves with great pride, if the actions of an

ascetic are fruitless, if a prince does not act according to moral law,

all the three have taken an irregular course.

137. To act indiscreetly, to have rancour against many, to quarrel

(dispute) with the powerful, to be passionate for the female sex, to.

cleave to what is bad ; these five things are the causes of a quick

destruction.

138. When one is poor, and yet would have fine garments, when

one, living on the charity of others, behaves haughtily, when he

that is ignorant of literary works, wishes to dispute, these three are

a laughing-stock to men.

1 39. Great men (Sovereigns) suffer more injury from their own
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people, than from their own enemy. By what other animals is the

corpse of a lion devoured, except by worms in his own body ?

140. "When a Master (Euler) does evil to himself, who can de-

fend him against it ? When an object is offuscated by the light

itself, there is no means of seeing it.

141. Some malicious men, though they derive no benefit thereof,

like to do evil to others. Though a venomous serpent feeds on air,

yet, when he sees others would he not kill them ?

142. Though our lust fancies to be happiness, yet practice of it

is the cause of sorrow. He that places happiness in wine-drink-

ing, imagines that it is a mad man only that is happy.

143. Men wish to live long, and, when grown old, they are afraid

of old age. To be afraid of old age, and to wish to live long, is the

wrong principle (theory) of a foolish man.
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144. "When there is a wise instructor, and one will not learn

from him, to improve in good qualities, such man is either occupied

by the devil, or suffers the ill consequences of his former works

(actions).

145. He that is possessed of wealth, and does not enjoy it him-

self, neither bestows it charitably on others, either has fever, or is

an accomplished miser.

146. "Who knows what virtue is and does not .practice it, to

what use is his religion ? Though there be a fine crop, the wild

beasts, do they rejoice in it ? ^

147. He that is afflicted with the ill consequences of his moral

actions, though he has riches, cannot enjoy them. Though the crow

be hungry, yet, since there is a snare laid, how can he fully be

satisfied ?
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148. If you think a man to be rich that neither can enjoy, nor

bestow charitably his substance on others, it is very easy for you to

make a rich man, by fancying that a whole mountain consists of pure

gold.

149. Though there be many learned men, who know and tell

what not a virtuous action is ; there are very few in this world

who would practise it, after having it thus understood.

150. Though a man has his birth, form, juvenile age, yet, without

good qualities, he is not handsome ; though peacock's feathers be

beautiful, yet will they be convenient for the ornament of a great

man?

15 1

.

By no endeavour can it be done that a naturally bad man

be turned into an honest man. How long soever you boil water,

it is impossible to make it burn like fire.

2 o
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152. If there is reason for it, it is somewhat proper to be angry,

and there is also a cure for it ; but who knows the mode of ap-

peasing one when grown angry without a cause ?

153. When one's virtues fail, then arises ill-will ; when the right

family descent is extinct, then will be born a bastard (then comes a

base-born) : when wealth has been expended there exist desires
;

when life is spent the symptoms of death appear.

154. If one has not committed any wicked action, Indra himself

also cannot lay on him any blame. How can a water-spring be de-

pressed, by laying (or heaping) earth on it, as long as it does not

become dry by itself?

155. If conducted in a handsome manner, great minds follow a

wrong way. The mad principal of the Tirthikas adopts the prac-

tices of Ishoora, the teacher.
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156. "When a man becomes too famous for his riches, he is

destroyed by his wealth. It is commonly rich men that are as-

saulted, beggars pass through without any molestation.

157. It is but to propose his own destruction, when a man

becomes too renowned for his strength and skill. In battle mostly

are slain such as have been strong and skilful.

158. "Wealth, wit, strength, and the like, all will associate with

you, if you have moral merits (if you are virtuous) but, if you have

none, they become the cause of your ruin.

159. A wise man, whatever he does, must act with due consi-

deration of his moral merits. At the time of contest, among a

hundred persons, it is rare to find one ofaccomplished moral merits.

2 o 2
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160. When a bad tank is full of water, certainly it will break

out on any side. They that grow rich, seldom leave a posterity.

161. Seldom is found a rich man, that has children also ; but

if he has both, he is often destroyed by an enemy. "When one is

happy in every respect, it happens frequently that such a man is

carried off by an early death.

1 62. Therefore a wise man must acquire moral merits ; it is only

virtue that is the cause of every happiness (or prosperity), when

a man is prosperous in every respect, it is the sign of his having

acquired moral merits.

163. He that thinks thus : I will deceive him, he deceives him-

self. If one has told one falsehood, afterwards, though he speak

the truth, he will be doubted.
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164. He that does not examine what good and evil is, and, in

his angry fit, injures his neighbour, he shall grieve, like the swallow

bird, for his being deprived of his associate.

165. Both here and in the next world, if you are deficient in

earnest application, you cannot be prosperous. Though the land

be good, you cannot have a (plenteous) crop, without cultivating it

diligently.

VIII.

—

The Actions (ok doings) of Men (§
tz

j).

166. An intelligent (pundit) man must always do a small thing

also with due consideration, should he succeed (in his offices) what

is there more desirable : but should he fail, it is yet handsome to

have acted prudently.

167. The minds (sentiments) of men are very different—who-
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soever he be, it is difficult for him, to please all (to satisfy the wishes

of all)—he is near to do so, who makes himself accomplished in all

good qualities.

168. Increase your wisdom (experience) in your very declined

age also. In the next life it will be useful to you, what will then

avail your alms ?

169. Either keep to him that is accomplished in science, or con-

verse with ordinary men. You may carry easily with you a bottle,

when it is either full or entirely empty.

170. Who can bear a man who is but little conversant with

science ? who can carry a water-pot on his head, when it is but half

filled?

171. He that understands well the difference between an excel-

lent and a low man, knows how to do his business (or how to act).

This is the great foundation of prosperity.
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172. "With a firm resolution for perfection, a low man also may
yet become a principal, if a parrot is well instructed by those who

understand teaching, he will know one's worth.

173. Men of little abilities also, if they depend on the great,

may succeed (or prosper). A drop of water, is a small thing, but,

when united with a lake when will it dry away ?

174. Though a man is not intelligent by himself, yet he consults

prudently another wise man. The hand does not kill an enemy,

but if it takes a weapon, may it not do so ?

175. Of a dangerous enemy also, if you know the means, you

may make a confederate. Large quantity of poison hurts the body,

but if you know how to make the mixture, it turns into medicine.
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176. Aught of the food and money which is offered to you for

your learning ; listen to others and leave off pride. You may take

the fruit from the top of a tree, but, if you reach farther, you

fall down.

177. As long as you have not sufficient strength, bear (have

patience with) your enemy ; when you are strong enough, do as it

seems best to you. Thus it is said in other shastras.

178. Treat with due respect, and reward always liberally those

round about you. It is said, that with sacrifices and offerings we

will have all from the gods down to the spirits (or ghosts).

179. In a becoming manner a prince may tax his subjects with-

out oppressing them. A Sa&tru becomes dry, if too much fragrant

juice issues from it.
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180. Be studious to conceal the manner of your actions. Com-'

monly, it is weakness to show it plainly. Had the eye not been

found devising they would not have tied a rope on his neck.

181. To what use are such food- and goods as are contemned by

others ? What wise man would have such dirty things as are eaten

by dogs and swine ?

182. We should never use such expressions as might hurt one,

not even against an enemy ; they immediately will return on us,

like an echo from a rock.

183. If you wish to injure an enemy, make yourself perfect in

all good qualities. By doing so, the enemy himself will be mortw

fied, and you yourself also shall improve in virtue.

2 p
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184. The foolish man is tender-hearted to an enemy : this must

be subdued in a rough manner. They that wish well to their own

body, take out the disease of it, by bleeding and caustic operations.

185. Though our own party is angry with us, we should not

desert it. Though an enemy treats us with kindness, we should not

embrace his cause. Though a crow hurts another crow, yet they do

not agree with the owl.

186. A wise man, whatever he does, whether great and small

things, must do them with due consideration. When the lion kills

both the hare and the elephant, he has no time for consideration.

187. If we keep to such as are more excellent than we, we pro-

fit thereby. Those birds that abide on the side of Sumeru (Kirab)

seem to shine like gold.
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188. If you depend on an envious great man, you never shall

obtain renown. See how the moon does decline after having ap-

proached to the sun.

189. Who can associate with such a man, as keeps no friendship?

Though a rainbow is beautiful, it is a foolish man's error if he takes

it for a real ornament.

190. What we like not for ourselves, we never should do to

others. When we are injured by others, we should reflect on, what

think we then in ourselves ?

191. If we do to others what is agreeable to us, others also, in

the same manner, will honour us with a pleasing return.

2 p 2
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192. He is always happy, who has the opportunity of depending

on the excellent, of asking (consulting) the learned, and of convers-

ing with good-natured men.

193. Weak-minded men fancy (think) that every thing that they

speak, is erroneous. The man who thinks thus, if he do not speak,

is very much to be suspected by others.

194. At its proper place and time, after having well considered,

speak some time. Though you utter only (or all) elegant sayings,

yet if too much, like overplus merchandises, they have no price.

195. It is very difficult (or seldom) in learned men also, to take

for a defect the imperfection, that they have. Take care, whoever

(studiously) confesses of himself to have such defects, he is a faulty

man.
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196. Without wealth, and without a train of servants, if there

is for companion an intelligent friend, a beast also may find his

concern, how much more a man ?

197. With an enemy, who is from long time voracious against

us, we should not coalesce, though he be desirous of our friendship.

If fire meets (or comes in collision) with hot water will it not be

extinguished by this ?

198. We may rely upon an enemy too, when he is a good-natured,

righteous and honest man. I have heard, that one, by resorting

for protection to a good-tempered ememy, has been defended by him

until his life's end.

199. Though you be well acquainted with the subject (or matter)

do every thing with due consideration, he, that neglects it, shall

dearly pay for his indiscretion.
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200. If you resort for protection to an enemy, show him every

respect and reverence. The raven, by depending on the rat, was

saved, according to the Puranas.

201. How is it possible that you should fail in your affairs, when

you act with discretion ? If a clear sighted man walks discreetly,

will he not avoid the precipice ?

202. The more you desire to be exalted, the more you endeavour

to be useful to others. They that wish to decorate their face, would

they not first make clean the looking-glass ?

203. The more you endeavour to conquer an enemy, the more

you exert all your good qualities. See how they are confounded (or

afraid) when they see their enemy make ready his weapons.
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204. It is impossible in this world, that you should obtain your

wish by cursing (or abusing). Though you be selfish in your mind,

be affable to all, in speaking.

205. If we have our concern and that of others, it matters not,

whether we have obtained it by soft or harsh means. The Muni

has not declared it to be craftiness to employ wise means in our

doings.

206. "When a prudent man hangs down his head, the fault falls

on him that abuses. When a light is kept downwards with its

mouth, (or a lighted candle or torch) it burns the hand of the light-

keeper.

207. Place every thing to its proper place. A head-ornament is

not tied on the legs ; bracelets (or rings) for the legs will not

answer as a head-ornament.
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208. When you are about to perform any great thing, endeavour

to have a good associate. If you will burn up a forest, you want of

course the aid of a wind.

209.—Be not grieved, if you are indigent, neither be elated

with joy, if you are in affluence, think on the consequences of your

moral works. All sorts of prosperity and distress are but temporal

(or of short duration).

210. If a man pays respect to another teacher, though Buddha,

the patron of men, is to be found here, he sinks a salt-well on the

bank of a river whose water possesses eight good qualities.

IX.—Beligion on good Morals (db<V).

211. There is no difficulty to perform whatever thing, if we are
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accustomed to. As we have learned the mechanical arts, we may

exercise also virtue (true religion) without difficulty.

212. The wealth of a man, that is contented with little, is inex-

haustible. He that seeks always for, and is never satisfied, will

have a continual rain of sorrow.

213. Give of the goods that you have received from others, when

they have need of them, as Thub-pa (Shakya) has commanded us to

do. In the same manner as honey (of the bees), all hoarded trea-

sure will once be enjoyed by others.

214. In this world, it is uncertain, if you lend money, whether

you shall have the principal or not, but if you bestow it in alms,

though it be small, it will increase hundred-fold.

215. From fearing that his family will be impoverished (thereby)

2 Q
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a narrow-minded man keeps anxiously all the little that he gets*

A wise man, to obtain a high rank, bestows his alms, as bribes, on

others.

216. As children are loved by their parents, they are not re-

spected in the same manner by their children. After the parents

have long cherished their children, when they have grown old, they

are despised by them.

217. They that have become the slaves of the world, run after

riches, neglecting their own souls. Contented men, though they

obtain wealth, give it, as an excellent man does to others.

218. If you fight an enemy, since he does harm to you, subdue

your own passions, it is on account of your passions, that, from the

beginning, you are wandering in the orb of transmigration ; and

then you shall be perfectly free from all harm.
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219. Ifyou will destroy all your enemies, you never shall be at an

end with killing them. But if you have subdued only your own
passion, you have at once destroyed all your enemies.

220. If you are angry with a powerful mischievous man, you

hurt the more your ownself. What reason have you to be angry

with a virtuous and very sedate man ?

221. Herbs, that grow on the same stubble, are dispersed by the

wind into the ten corners (of the world) thus men, that are born

together, are separated by the effects of their moral works.

222. If you will earnestly obtain your own concern, first seek

that of others. He that seeks only his own concern principally, it

is impossible, that he should succeed in obtaining his own purpose.

2 q 2
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223. A foolish man will not learn, and takes every thing for a

miracle, a wise man after having studied, admires every thing.

Therefore a wise man, though grown old, acquires knowledge for his

future state.

224. The fool seeks not to acquire science, since he says, he has

no mind of understanding; but if he would well consider, he should

endeavour for this reason to learn to improve his understanding.

225. One that has not learned in his former birth, is ignorant in

the present life. He that is afraid to be born again ignorant in

the next world, though it be difficult, must study assiduously in

this life.

226. Meditate, there is no need to learn by hearing, thus says

the narrow-minded fool. Contemplation without previously hearing

(experimental learning) though it be diligently pursued, is the way

of preparation of a beast.
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227. How would this infallible doctrine be true, that it is perfec-

tion in knowledge, by which the all-knowing differs (from others).

If you should become all-knowing without learning ?

228. Meditation without hearing (learning) though it succeeds

for a while, but will soon fail afterwards. Tou may melt well gold

and silver, but if you take away the fire, they grow hard again.

229. He that wants understanding, though a literary work be a

good composition, will not take it. Though an ornament of gold,

beset with jewels be beautiful, yet would any ox look on it ?

230. To know well that it is very true, what is expressed in the

elegant sayings of learned men: if you will not understand and

practise them, to what use is your knowledge of the shastras ?
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231. Though an intelligent man knows by himself also, yet he

peruses the text-book (composition) of a learned man. Though precious

metal is very fine, yet it has less price, till it has not been wrought up.

232. Though there be many forests, yet very scarce is the spot,

where the Sandal-tree grows. Thus also, though there be many

learned men, yet elegant sayings seldom are to be found.

233. Gold and silver are known when they have been melted. An

elephant's goodness will appear in the field of battle. A learned

man may be judged by his composition of elegant sayings.

234. He that is acquainted with the manners of the world, will

exercise true religion. Therefore he that practises good morals, is

the living biography of a saint.

Note.—The numbers omitted in this last enumeration have not

been translated now. The whole work consists of 454 Sldkas.
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Notes on aforest race called Puttooas or Juanga, inhabiting certain

of the Tributary Mehals of Cuttack.—By E. A. Samuells, Esq.

B. C. S. Superintendent of the Tributary Mehals.

In the 248th Number of the Journal, there appeared an interesting

memorandum by Mr. Piddington on two individuals of an unknown

forest race, supposed to inhabit the jungles south of Palamow. I

think it not improbable that the persons who are there described

may have belonged to the forest race, called Puttooa, which inhabits

the jungles of the Tributary Mehals to the South of Singbhoom,

and that the female had, from motives of convenience or from fear

of pursuit, abandoned the peculiar dress, which ordinarily distin-

guishes the women of the tribe.

These Puttooas are very little known even to the inhabitants of

Cuttack. Mr. Sterling does not notice them in his History of

Orissa, and the only mention I have found of them in any publica-

tion is contained in a short paragraph of a Report by Mr. Mills on

the Tributary Mehals of Cuttack, which was published in the 3rd

Vol. of the " Selections" of the Bengal Government. Some account

of this peculiar people will not therefore, I presume, be unacceptable

to the members of the Society.

I first met with the Puttooas at the Killah of Dhekenal in 1854.

I saw another large party of them in the Hindole Killah last year,

and a few weeks ago I visited a Puttooa village near Bhapore, on

the Ungool road, in company with my friend Major Strange of the

Trigonometrical Survey, to whose graphic pencil the Society is

indebted for the spirited and life-like sketches which accompany

these notes. My information regarding the habits and customs of

the tribe is derived chiefly from the Puttooas themselves, but to

some extent also from the Dhekenal Rajah, to whom I sent a paper

of queries last year on the subject.

The Puttooas are scattered over the Tributary Mehals (or Killahs

as they are frequently called) of Keonjur, Pal Leyra, Dhekenal and

Hindole. In Dhekenal, they are said to number one thousand and

five persons of all ages and sexes, inhabiting fifty-eight different

localities. Their numbers in the other Mehals I have not been able
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to ascertain with any certainty. It is commonly supposed, however,

that they occupy about thirty villages in Keonjur, and six or seven

in Pal Leyra and Hindole.

In appearance, the Puttooas differ materially from the Ooriahs,

in whose neighbourhood they are found. Their stature is dimi-

nutive not exceeding apparently 5 ft. 2 in. the males, and 4 ft. 3 or

4 in. the females. Their forms are slight with very little muscular

development and their physique seemingly weak. There is of course,

a great variety of physiognomy apparent amongst them, but I

remarked, as a general characteristic which rarely failed, that the

face was broader and shorter than in the Ooriah, and that the nose

was flat with wide nostrils. Their colour is not darker than that of

the Ooriah peasant.

The men are far from being handsome, but the palm of ugliness

must be awarded to the women. I must have seen altogether about

forty or fifty of the Puttooa women, old and young, and I did not

observe one who was not repulsively ugly. It was evident from

what we saw in the village which Major Strange and 1 visited, that

all the drudgery of the household devolved upon the women ; and

to this, and their constant exposure, may partly be attributed the

coarseness of feature, which distinguishes them ; they seemed to usy

however, to be also insufficiently fed. Their persons were generally

spare and emaciated, while the men, for the most part, appeared to

be in good condition.

The dress of the men is the ordinary one of the native peasantry,

but the women wear no clothes whatsoever. Their sole covering

consists of two large bunches of leaves (or rather of twigs with the

leaves attached) of which one is worn in front and the other behind.

The twigs are sometimes fastened together by a strip of bark, but

are more generally loose, and are kept in position by a string of

glazed earthen-ware beads passed twenty or thirty times round the

waist and over the stems of the twigs. It is from this original

costume that the tribe have obtained from their neighbours the name

of Puttooa—quasi the people of the leaf They call themselves

Juanga. The leaves which I observed in use were those of the sal,

the jarnoon, the koorye, and the chaldua, but I was told that the

leaves of the bur, the peepul, the mhowa and the kendooa, in fact
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all large and smooth leaves are used indifferently. These leaves are

changed daily, and are generally in consequence clean and fresh-

looking.

No covering is worn on the upper-part of the person ; but most of

the females I have seen had necklaces of coloured earthenware beads

(made by themselves they told me) which hung down to their waists

in numerous folds ; and nose, ear, and hair ornaments, sketches of

which will be found in the accompanying engravings, were common

amongst them.

Their hair was generally of the shock order, but was gathered

rudely into a knot at the back of the head, and fastened by a string

terminating at each end in a silver or brass button.

No blanket or other covering, I was assured, is permitted to these

women at night, and tbeir only remedy against the extreme cold

which often prevails in the hilly region they inhabit, is to sleep

between two fires.

The origin of the strange costume they have adopted, was thus

described to me by the different parties of Puttooas, whom I ques-

tioned. Many ages ago, they said, the women of the tribe, being

much given to fine clothes and naturally averse to soiling them, fell

into a habit of dressing themselves in leaves whenever they had

occasion to clean out the cow-houses or to perform any other menial

office. On one occasion when thus employed a Thakoorani (Seeta

some said, but the majority did not seem sure of her name) appeared

to them and commanded them as a punishment for their pride,

never again to wear clothes, or to appear in any other dress than

that in which they then stood. Should they violate this command,

they firmly believe that they would sooner or later be devoured by

tigers. In Keonjur, I am told by Dr. Short of the Madras Army,

who has lately visited that Killah, that the legend is somewhat differ-

ently told, and that the dress is said to be worn in obedience to the

commands of a Kishi. The same belief, however, appears to prevail

in Keonjur as in Dhekenal, on the subject of the penalty which

awaits those who presume to discard their present sylvan attire, and

it is probably owing to the dread which this belief inspires, that

even children of an age at which Ooriah girls usually go naked, are

made to wear their little apron of leaves.

2 R
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The effect of such a, costume on the spectator who sees a woman
rustling along in it for the first time, is, as may be supposed, ludicrous

in no ordinary degree, but it is in the dance that its absurdity is

most conspicuous. The Puttooa women are in the habit of dancing

m a circle to the noise of a large drum beat by the men. They

move round and round in the same measured step, occasionally

advancing towards the musicians and then retreating, the body bent

forward in what the Melbourne Secretary would call, a recumbent

posture, the left hand holding the end of the necklace and the right

hanging down. In this position, it will be readily understood the

stiff bundle of twigs in front necessarily presses inconveniently

against the legs. It is therefore, disposed of by being thrust

between them. This again as a natural consequence raises up the

branch behind, the limp ends of the twigs go bobbing up and down

with the motions of the dancers, and when fifteen or twenty women

are attitudinising together, the scene becomes as grotesque, as it is

possible to conceive. The accompanying sketch gives an excellent

idea of it. The attitudes are not in the least exaggerated.

Of the history of their tribe the Puttooas know little. Some of

them informed me that the Tributary Mehal of Keonjur was the

original seat of their race, but the majority seemed to have no idea

that their ancestors had ever resided in any other lands than those

they now occupy.

Their villages are small, seldom containing more than six or eight

families. Their houses are of the same material as those of the

peasantry around them—thatched huts of wattle and dab, but they

are poor and mean in comparison. I found there was a belief

among the people of my office that the sexes occupied separate

houses in the villages, but this is certainly not the case. Each

family appeared to have its own dwelling. The site selected for the

village is generally some opening in the forest. The one which I

visited in company with Major Strange was situated in a very pretty

spot on the skirt of the jungle whence the eye wandered over a

small cultivated valley—the out-fields of a distant Ooriya village

—

to the huge mass of the Satsujea mountain, which threw the shadows

of its peaks across from a height of some 1800 feet. The village

itself was simply a small square surrounded by six miserable looking
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huts, the whole not larger than the house of a nourishing Ooriya

ryot.

The Puttooas do not themselves own land, although they some-

times, we were told, assist in its cultivation. Their pursuits are

chiefly those of the chase. They use the bow and arrow, and hunt

with dogs, killing deer, hogs, and not unfrequently snakes, of the

flesh of which and especially of that of the Python molurus they

are very fond. They appear to be nearly omnivorus, nothing coming

amiss to them except cow's flesh, from which they probably abstain

either from fear of the Hindu Rajahs, in whose territories they live, or

out of deference to the prejudices of their Hindu neighbours. Their

usual food, however, consists of roots and the seeds ofjungle grasses.

We found three different kinds of roots in their houses which were

called by our Ooriya attendants toonga, Jcurba and panee aloo. We
took some specimens of each to camp and had them cooked for

dinner, but the experiment was not encouraging. Without being

absolutely nauseous, they were all insipid and had an earthy flavour

which was decidedly disagreeable.

No distinctions of rank exist among these people. One and all

call themselves Pudhan, the title which the Ooriyas give to the

headman of a village. Thus the husband of Kumlee, that most

uncomely damsel who stands in the sketch with head averted, look-

ing, as she did in truth, the very picture of sulkiness, is called Mootee

Pudhan, and so on with the happy owners of the other ladies who

sat for their portraits. They have no distinction of castes. Some
of them told us indeed that they should object to eat with low caste

Hindus, but this of course was a mere piece of bravado, intended

for the ears of the Hindus who were with us ; as no Hindu, however

low his caste, would consent to join in their meals.

They pay no rent to the Rajahs on whose lands they live, but

they are expected to furnish him, when required, with spirits manu-
factured from the flowers of the mhowa and with the honey of the

wild bee. They are forced also to carry his baggage when he
inarches through his estate, and to assist on the occasion of his

hunting excursions in beating the forest.

The Dhekenal Rajah declares, that the Puttooas are Hindus, and
that they make offerings to the village deities, but although, as may be

2 ii 2
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seen from the legend by which they account for the peculiar costume

of their women, they appear to recognise the existence of the

Hindu deities as beings capable of exercising an influence over their

actions, they uniformly denied to me that they worshipped any

deity or paid respect to any image whatsoever. There were certainly

no images of any kind in the vicinity of their huts, and they have

no priesthood among them. Their religious homage they assured

us was confined to the nameless spirits which they believe inhabit

the woods and mountains. When they find a wild grape vine or a

wild plum tree more than usually fruitful, or when they chance

upon a spot rich in the roots or grasses upon which they subsist,

they make an offering to the genius loci of a fowl, a goat, or a little

rice and spirits, and address to him a prayer in which the terror

which overshadows the lives of this forest race finds touching

expression. " Lord, let the bears and the tigers flee when they see

us. Let them not meet us." The only festival of a religious cha-

racter, which they appear to have, occurs in the month of Bysakh,

when they offer sacrifices and pour out libations to the manes of

their deceased ancestors. They bury their dead, and, as far as I

could learn, without any ceremonies worthy of note.

Marriages are arranged by the parents of the parties and are

scenes of revelry and drunkenness. On these occasions all the

members of the tribe within a reasonable distance assemble at the

bride's house and escort her with music, and dancing to the house

of the bridegroom, where the women wash her feet in water tinged

with turmeric, after which the elders of the community perform the

marriage ceremony. This consists, apparently, in each elder laying

his hands in succession upon the heads of the bridal pair, and in

tying their thumbs togethor with a thread. A grand feast ensues,

in which the men and women eat apart from each other, and the night

is afterwards spent in dancing and drinking. The festivities con-

tinue for three days. If the first wife prove unfruitful, the husband

is at liberty to take another, otherwise they adhere to one wife.

The husband, we remarked, has the same objection to mention his

wife's name, that is observable amongst the Hindus. Not being

aware of the relationship of Kumlee to Moofcee Pudhan, we asked

the latter, what her name was, and could not account for his
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embarrassed look until we learnt from another Puttooa, that she

was his wife.

The Juanga language bears no resemblance to Ooriya or to any

other dialect with which I am acquainted. A list of words and

phrases, which I have collected, is, however, given below, and those

members of the Society who are familiar with the dialects of the

Coles, Santals, G-oands, Sowrahs, and other hill tribes to the North

and West of the Tributary Mehals, will be able to say whether the

Juanga bears an affinity to any one of these, or is, as the tribe them-

selves assert, a totally distinct language. In the latter case, we must

suppose that the Juangas are the remnant of a people vastly more

numerous than their descendants. It is scarcely possible that a

race so numerically weak and scattered over such a limited area,

should have originated anything more than a dialect of some one of

the languages, spoken by the more powerful tribes in their neigh-

bourhood. 1 imagine, they will prove to be merely an offshoot from

one of the great forest races which have, for centuries, if not for

ages, inhabited the mountainous region which extends from Mirza-

pore to the shores of the Bay of Bengal. Had they ever formed a

race of any importance, their peculiar habits could hardly have failed

to attract attention, and to have been chronicled arnong the marvels

of the East. Our knowledge of the hill and forest tribes of India

is still, however, to our shame be it said, very imperfect, and it is

quite within the bounds of possibility that Juangas or other people

bearing a close affinity to them may hereafter be found in localities

far distant from the Tributary Mehals of Outtack.

Since writing the above my attention has been drawn by a Madras

friend to the Coorumbos of the Wynaad forest, in Malabar, and the

Chenchoos of the Masulipatam and Gruntoor jungles, as tribes

whose women are said to adopt a similar costume to the Juangas,

and the following extract has been sent me from Pharaoh's Gazetteer,

p. 546. " Twenty years ago, the females of a degraded caste of

Holiers, used to come into Mangalore with no other covering but

some thick branches of a bush tied to their waist in front, and the

same behind. They have now substituted a cloth for the leaves in

front." It would be interesting to ascertain whether the resemblance

between the Juangas and the tribes mentioned above, is confined to
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the dress of the females, or whether it does not extend also to language

and customs. In the former case, it would be tolerably certain, that

these forest races have sprung from outcaste or persecuted tribes,

which have, at various times, been driven to the jungles, and have

naturally enough without any knowledge of each other, adopted a

covering of leaves from inability to procure a more convenient

material ; in the latter, an additional argument will be afforded for

the popular belief, that the hill and forest tribes are the aborigines

of Iudia, and we shall have gaiued an important step in our know-

ledge of the geographical distribution of these little known races.

Vocabulary.

Inglish. Juanga.

Tire, Nelye.

Water, Da or Dage

Earth, Nuttub.

House, Heea.

Man, Moolusso.

"Woman, Kheme chelo or Juangurrakeo

Child, Hooale kee.

Boy, Koosnunde.

Girl, Korchetan.

Tree, Seemsee.

Food, Moorke Lukooa.

Stone, Oola.

One, Minna.

Two, Bana.

Three, Teelooko.

Four, Chalooko.

Ten men, Dench dik.

Cow, Oopye.

Tiger, Keelo.

Horse, Ghorardendite.

Kice, Kunkoo.

Sun, Belo.

Moon, Nerango.

We are, Aynde asike.
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JEnglish.

You are,

Juanga.

Ramde masike lokera,

I am,

To give,

To come,

Aynde asike.

Dinkee mintuk.

Mendeldul koa

Togo, Heena daee.

Mother,

Father,

Byee.

Baa.

On the origin and progress of writing down historicalfacts among

the Musalmans.—By Dr. A. Sprenger.

There has been a time, when every Arabic, Persian or Turkish

work containing the history of MoAammad and of his successors,

or any part of the history of the East—even if it referred to the

antediluvian period—was considered as a source of information, the

authenticity of which was above all doubt or question. It is super-

fluous to show how uncritical such a proceeding is, and how much,

wiser it would be for the historian to leave blanks in the chronicles

of this world, than to fill them up with such uncertain materials.

I believe, I was the first writer who attempted to submit the sources

of the biography of the prophet of the Arabians, to a critical enquiry,

in my Life of Mo7*ammad, Allahabad, 1851. The nature of the book

did not enable me to enter so fully upon the subject, as it appeared

to me to be necessary, nor was I then in possession of the materials

which I required for the purpose. Since then, it has been my good

fortune to be able to make a more complete collection of works

bearing on this subject, and on cognate matters than there exists

any where else, and it is therefore, in my power to throw light on

some of the details connected therewith, which I then considered

to be involved in great and hopeless obscurity.

The first question which a philosopher would ask of an Arabist

who talks of original works on the biography of Mo/tainmad, is pro-

bably this : When was the first biography written ? He would

answer, that the earliest work which we possess is that of Ibn IsAaq,

who died 141 years after Mohammad. An age in which a religion
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can develope itself again3t the truth of which we entertain doubts,

must be stronger in faith than in reasoning, and we might expect

that in 141 years, a number of fables would grow up regarding its

founder among his followers. The philosopher would therefore,

probably question our Arabist : "Whence has Ibn IsMq derived his

information ? Had he any written records or only traditions ? I

venture to assert, that none of the orientalists, who, previously to

myself, have written on the Life of Mohammad, was prepared to

give a reply. Our Arabist would probably have said, the records

consisted of traditions. And as he himself as well as every body

else would have taken "traditions" in our own sense of the word,

he would have been totally wrong, because there is a wide difference

between " Aydyth" and what we call " tradition ;" though the former,

for want of a better term, is usually translated by the latter.

Before we can answer the question " had Ibn IsMq merely oral

sources of the biography of Mo/^ammad or written ones ?" it is neces-

sary to show whether the Moslims, during the first century after

the Hijrah, did write books at all. With a view of throwing light on

this question, I give here an abstract of a very important mono-

graphy of the Khatfyb Baghdady (d. 464 or 465) which is entitled

A*l\ *H#^ and consists of 180 pages.

I.

—

Sayings of Mohammad, from which it appears that he did not

approve that his followers should take his sayings to paper or have

any other booh but the " Booh of God"

As^jJ* yQji j£ Jj^ ^Jtf j^J

" Do not write down any of my words, except the Qoran. (In

the text of (^aghany is " besides the Qoran," in what follows both

texts agree). Any one who has written down sayings of mine

besides the Qoran is to expunge them."

In two versions of this Mdyth of Abu Sa'yd Khodry is added

" and he that says intentionally a falsehood on any authority, will

find a place in fire."

is)
c^L> cj|

" Abu Sa'd Khodry, (d. 74,) relates, I asked permission of the

prophet to write down feadythes (i. e. his sayings and life) and he

refused it."
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This ^adyth is also in Bokhary, and there is one version of ifc

which runs " we asked him" and " he refused us"

3. e^J A*»J *^ *^' ls^3 *^l dj^oj i^f ±j&> [ 8^4 >»j ] Jli'

jliJ| ^/o jftjjiLo |yJaii |iX+Jjtx ^JU

" Abu Horayrah says : The prophet came out to us and found us

writing ^adythes. He asked us : What are you writing ? We
answered, Aadythes, which we hear from you. He observed : Tou
are writing a book, besides the book of God ? Do you not know

that it is writing books besides the book of God what has led

the people before you astray. We enquired : Shall we relate

^adythes of you, O prophet of God ? and he replied : You may relate

^adythes of me, there is no harm. But he that says intentionally

a falsehood on my authority, will find a place in lire."

In one version of this ^adyth is added: Then, says Abu Horayrah,

we made a heap of our writings and burned them *^*^ ^ l&lXx+s9

"Zayd b. Thabit paid a visit to the Khalif Mo'awiyah, and he

asked him for JSadythes, and ordered a clerk to take them down.

Zayd observed : The prophet has commanded us not to write down

any of his iZadythes. Upon this he expunged what had been

written down."

II.— Sayings and examples of companions of Mohammad showing

that it is not lawful to commit hadgthes to writing.

5. Sy&y Jlii iais^ GLi UJ *iAJ^jJ <>uv**o^ Uls»" [ l^y} ] Jls

iaisr5 US {+£ He \jSaAsJJ JaisJ j tijjtfd &W| Jj**j U>(£ ufta.Lfl* L^U^ ^j

" Abu. Nadhrah relates, we said to Abu Sa'yd Khodry, It would

be a grand thing if you were to write down /iadythes for us, we

cannot recollect them. He replied, We will not write them down
for you, nor shall we collect them in books. The prophet com-

2 s
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mimicated them to us orally and we impressed them in our memory,

you must do the same."

There is a more simple and apparently more correct version of

this 7«adyth extant, it runs :
" "We said to Abu Sa'yd, write down

these foidythes," and he replied: " We will not write them down.

Take them from us as we have taken them from the prophet."

In another version Abu Nadhrah informs Abu Sa'yd that they

have written down Aadythes, and he ordered them to expunge them.

" Abu Sha'ta relates that 'Abd Allah b. Mas'iid disapproved of

writing down 7*adythes."

*U ^yo dJj^kG j ujU^Jb U^ j xjJj j*| U>oJ <xJU| &xs liJ ^jkfti «3Ui5jJ ^^^Jf

" It is related by Sha'by (d. 105) that 'Abd al-Katadn, (d. 79)

the son of 'Abd Allah b. Mas'ud said, that he (and others) were in

the habit of writing down Aadythes which they heard. 'Abd Allah

(d. 32) observed it. He called a slave woman, who was his concu-

bine, and he sent for our writings, and when she had brought him

water, he washed them out."

8. <JUlc Loj Jli oJ>*i.A> U^ ^d &li\ Jl&i ^±s.t ^«wo ^j d-tXa.

"Ibn Ma'sud related a ^adyth and his son observed, You are not

correct. The father asked, How do you know it ? The son answer-

ed, I have written it down. He ordered him to bring the roll and

effaced it."

9. \j*A.\ U^ UsAA* Jlfli lAls*5 ZjXtf [xiS ^| ^ COJ^ [ Xdjl yi\ ] Jli

" Abu Bordah (d. in 103) relates, I filled several volumes with

Aadythes, which I had heard from my father Abu (Miisa Ash'ary, d.

in 42 or 52). He destroyed my writings, and said, Take the M-

dythes from us in the same manner as we have taken them."

Another version of this fotdyth is, that Abu Bordah and a freed

slave of his were in the habit of writing down the ^adythes which

they heard from Abu Musa. When he observed it, he washed out

their writing, which was probably on Gazelle skins or parchment. In

another version occur the words bUtf ^l ^ c^tf oii' " I filled a

book with what I heard from my father."
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10. " Sa'yd Itm Abii-1-iZasan says, that none of the companions

of the prophet knew a greater number of /mdythes to relate than

Abu Horayrah. When Marwan was governor of Madynah and

affected with paralysis, he desired him to write them down, Abu

Horayrah refused compliance saying, Transmit them as they have

been transmitted to us. One day when he was off his guard he

sent for him having previously directed a clever and trustworthy

penman to be in attendance. Abu Horayrah related all his Aadythes

and the penman wrote them down. When he had done, Marwan

said, Do you know that we have taken down your ^adythes ? Indeed

!

replied Abu Horayrah. Abu Horayrah desired that they should be

read to him, and then he said, You now know them by heart and he

effaced them."

11. i_Joj Sjj JX$ ZjijA, b| d\ Jyu, S^jyfc b| c^> [yuSyj ] JU
" Abu Kathyr relates, I heard Abu Horayrah say, I neither con-

ceal a 7iadyth nor do I write one down."

12. yo^\ ^ &1~j (^.U-c
etfj ^i v^j JU^i d$ ul [ (j-jU> ] J^

ij ^jSj % lili \*S j \*S j*>\j\ c)\ w^a^U j^\ ^ ^JJi (J-^JJ Jjh*

" Tawus relates, A man was in the habit of writing to Ibn Abbas

to enquire of any matter he wanted to know. Ibn 'Abbas said to

the messenger, Tell your master, the answer to the question is such

and such, and that we only write letters and the Qoran."

There are two other versions apparently of the same story:

" Tawus relates,We were with Ibn 'Abbas ; and Sa'yd b. Jobayr wrote

down [his lecture]. They said to Ibn 'Abbas, They are writing.

He stood up (went away) and said, If he was not a well behaved

man, I should have done something severer than merely getfciug up."

The other version runs :
" When Ibn 'Abbas was blind, people from

the 'Iraq made enquiries of him and wrote down what he said.

There came a man of the 'Iraq, and Ibn Abbas did not open his

lips until he had left his presence."

13. ^xJ\ i^US
t5

$ij &\£ ^Us ^| Uf^-J^ <^ *H*~> e^
"Sa'yd b. Jobayr (d. 95) states that Ibn Abbas used to inter-

dict the writing down of Aadythes (and laws)."

14. <*j ^sdi ^x^ &3jJS J^SJ| ^ lxidLL\ liS (i| [yt&** ^ ****>] Jb>

2 s 2
"
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" Sa'yd b. Jobayr relates, If we differed on a point, I wrote it

down with a view of asking the son of the Khalif 'Omar. But if

he had known that I have any notes with me, our friendship would

have been at an end."

HI.

—

Sayings and examples of Tobies (i. e. persons of the first

century who did not know Mohammad) ivho disapproved of writing.

15. Ya'qrib b. 'Abd al-Ea^man states that his father related to

him, I was present when 'Obayd Allah b. 'Abd Allah paid a visit to

the Khalif 'Omar b. 'Abd al-'Azyz. The Khalif kept people in

readiness who took down [the Aadythes] he repeated. When he

was leaving, ' Omar said to him, We have done something. 'Obayd

Allah asked, What? 'Omar replied: We have written down all

that you related. He asked, Where are the writings ? and when

they were brought to him he tore them up.

16. Mo7mmmad relates, I asked 'Abydah, Shall I write down what

I hear from you, and he answered : No. And then he said, I have

found a book, shall I read it ? and he answered :
" No." In another

version there is, " If I should find a book shall I read it before you?"

instead "I have found a book, &c."

Mohammad (the Shaykh of Ibn 'Awn) relates also, " I said to

'Oyaynah, Shall I write down what I hear?" 'Oyaynah answered,

" No." Then he said, I have found a book, shall I read it ? He replied,

"No."

17. Idrys b. Idrys relates : My father asked me :
" Do you write

down any of the Aadythes I tell you." I answered :
" Yes." He

ordered me to show him my writings and tore them up.

18. &*& ^JS\ iz*iS Jli **&\ji\ ^ \)^ ^ ^ir^ w* &J Uj^iow

Ibrahym relates, " I used to write when I attended the lectures

of 'Abydah," and he said: "Do not make a book of them."

The expression which is of interest to us in this 7«adyth, and

which proves that they made a wide distinction between notes and

a book is repeated in another faidyth, in which Ibrahym, imitat-

ing the example of his teacher, cautions his pupils against collecting

his Aadythes in a book : li^f JL* ^1*^1 ***~ ^J ^*=^ &'**?)

19. Jlij <^J ^s^li tejJ^j &lxsu> ul j)j+*J dtf [ cjU^ ] Jtf
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" Sofyan relates : Some body said to 'Anir, Sofyan writes down

[your lectures]. 'Amr laid down and cried, and said, I will teach

any one manners who writes down from me (i. e. my lectures).

Sofyan maintains that he did not write down any ^adythes whilst

he attended his lectures, but he asserts, It was our habit to impress

them in our memory."

20. Abu Bakr b. 'Abd Allah sent to Ibn Aby-l-'Aliyah, request-

ing him to write a Aadyth down for him. Instead of answering he

came himself to him and said : If I was writing down [foidythes] for

anybody, I would do it for you. He repeated the Aadyth, and Abu

Bakr impressed it in his memory."

21. <-i^LaJ| (j^ly^ o^jfj^ ^J^sr^ fji^ $ £|Ls^| JlS

" DhaMak said, Do not collect the Aadythes into regular books

like the Qoran."

The word employed for books in this ^adyth is Karras, which

means a fasciculus of ten leaves or twenty pages. Among the Arabs

books consist of such fasciculi which are frequently not bound

together, but kept loose in a port-folio, in order that several persons

can at the same time read the book. There is another /Myth, in

which this term is used. It is said of Layth that he disapproved of

Karrases ^Jj&l \£ <M ^ e^ er*^ l^^ dU gfj \&*m. Jl».

22. o^jt/ ^ ^Mf| •_**& cj| */ &i| p&\j,\ ^j*j&** yt) &*
"Ibrahym disapproved that Aadythes be written into Karrases."

Of this 7*adyth, two other versions are extant, viz. : ii>| +>A>\y,\ &&

v lix/| ^Xj &[{ " Ibrahym disapproved of writing." And A±*\y.\ JlS

VUXJ| \jAjZj \y\£ " Ibrahym said that they (his shaykhs) disapproved

of writing."

IV.

—

Beasons why they disapproved of writing down hadythes.

23. yJ^\ &> j+* M>\ j#jJ\ (^-? Ijj* ^ isjA})] ^j+*-*> j*L] ••

Aj <2dJ| j^yc OJj Lo^J ^Aao| J> f^^i I4XJ <xJJ| ^as^^c (^AkJ I^aKj a)\

"Zohry states on the authority of 'Orwah that the Khalif 'Omar

intended to write down the Sunan. He took the opinion of tho

companions of the prophet on the subject, and they advised him to
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commit them to writing. Before commencing, 'Omar thought proper

to try the Istikharah (to consult fate or according to the Mo7*am-

madan notion, to obtain an expression of the will of God) for one

month. One day, after he had obtained the expression of the will

of God, he said : It had been my intention to write down the Sunan,

but I found that the nations who have been before you, have written

books, and trusted upon them, and left the book of God. Never

will I in any way do any thing what might emulate with the book

of God."

Several isnads are given for this Aadyth, so that its authenticity

seems to me to be beyond a doubt.

24. " Khalid b. 'Orfo^ah relates : I was sitting with 'Omar when

there came a man of the 'Abd al-Qays tribe, who dwelled at al-Sus.

'Omar asked him, Are you A. B. the son of C. D. of the 'Abd al-

Qays tribe ? Answer : Yes. Do you reside at al-Sus ? He answered,

again in the affirmative. 'Omar struck him upon this with a point-

less spear which he had in his hand. The man said, What is my
fault? 'Omar upon this repeated the verse of the Qoran, 12, 1-3,

and gave him three more strokes with the cane. The man again

asked, What is the matter ? 'Omar replied : Tou are the man who

has copied the book of Daniel lK*H«J Ovs"^ ^s'^\ oo|. The man

said, Tell me what I am to do, and I will obey. The Khalif answered

:

Go and efface it with hot water and white wool, and do not read it

nor give it to any body to read. And if I hear that you read it or

give it to any one to read, I punish you severely. Upon this, he

permitted him to sit down, and when he was seated, he said: I went

and copied a book of the believers in the scripture. Then I bound

it in red leather and brought it [to the prophet] and he asked:

What have you in your hand, 'Omar ? I answered, A book which I

copied in order to increase the knowledge which we already possess.

The prophet got very angry, so much so that he got quite red. We
were just going to the Friday prayers, and the Anc,ar said, The pro-

phet is angry—to arms ! and they surrounded his pulpit. The prophet

said : The revelation which has been given to me contains all others

and seals them, and it is an abstract of them. My revelation is of

unalloyed purity. Do not allow yourselves to be made confused and

do not follow those who are confused; (the Jews and Christians.)"
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25. SI Qasim [d. in 103] a son of Mohammad [was killed in 37,

he was a son of the Khalif Abu Bakr] relates : 'Omar was informed

that the Moslims had books. He very much disapproyed of it and

said : I have heard that books have made their appearance among

you. God loves those things best which are most equitable and

lasting. Every man who has a book is to bring it to me, and I will

then see what is to be done. People thought that he wished to

see what the books contained, and arrange matters in a manner

which might satisfy all parties, and they brought the books to him.

He burned them and said : Books will lead you to the same result as

they did with the Jews and Christians."

26. " 'Omar intended to write down, the Sunnah, then it occurred

to him that it was better not to commit it to writing, and he wrote

orders to all the cities, that every body who had written down

7*adythes was to destroy them."

27. " Morrah (d. in 76 or shortly after) relates that, whilst he

was sitting with 'Abd Allah [b. Mas'iid, d. in 32] Ibn Qorrah

brought a book, saying, I found this book in Syria, and as I admired

it I bring it to you. 'Abd Allah looked into it and said, Those

before you rushed into ruin, because they followed their books and

abandoned the scripture. Upon this, he sent for a basin of water

and washed the book in it to efface the writing."

28. " Aswad (d. 74 or 75) and 'Alqamah [b. Qays, d. about 70]

got a volume ^F^, and they took it to 'Abd Allah. It was about

sunset when they came to his house, and they were not let in imme-

diately. When 'Abd Allah awoke, he sent his slave woman to see

who had knocked at the door. She reported to her master that it was

'Alqamah and Aswad, and he ordered her to admit them. They told

him that they had a volume which contained very excellent 7*adythes

^s^ ^<X2* Lfrj^ 'isL^s^^c^. And he at once sent for water and

effaced the writing, repeating the words of the Qoran, 12, 1-3, and

he added, Occupy yourself with the Qoran and with nothing else."

JNos. 27 and 28 seem to be different versions of one and the same

story. There are five other Aadythes, in which it is said, that 'Abd

Allah b. Mas'iid destroyed books, and they are, apparently, all dif-

ferent versions of one or two stories. The following are the facts

contained in each

:
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Aswad relates :
" Alqamah brought writings from Makkah or

Yaman. It was a volume (or roll) and contained ^adythes regard-

ing the family of the prophet, and 'Abd Allah effaced it." <Wilc U.

Aswad relates :
" A man who was settled in Syria, came to 'Abd

Allah with a volume, which contained some of the sayings of Abu-1-

Darda or some of his stories, and 'Abd Allah after he had read a

good deal in it, effaced it."

&*a+a3 uso (jOueJij]
I £j<^| ^1 f^f e^o f&S IgjJ ^SL^r° Sjoo

This version is, in all probability, the true one. Abu-1-Darda enter-

tained notions which considerably differed from those of 'Omar and

his party. And it is possible that this was the cause why 'Abd

Allah destroyed the book, In the following version he says that

the contents were heretical.

" Aswad saw some persons in the mosque who were reading a

book, containing the praises of God, invocations, and blessings upon

the prophet. He wanted to copy it, and it was promised to him

after another man might have copied it who had already bespoken

it. Some days after he found it in the hands of Ibn Mas'iid, who

said, Are not the contents of this book mischievous, erroneous and

heretical ?" ^Jj *J$U>j &iSi &i^s:^| x*& ^i U <j| \j\ Jlif

Solaym, a son of Aswad relates : that he and 'Abd Allah b. Mirdas

were reading a volume, which contained stories and passages from

the Qoran,# in company with a man of the Nokha' tribe. Ibn

Mirdas, according to his own statement, had bought some volumes

for money .f As he was waiting in the mosque—the place of rendez-

vous—for his friends, Ibn Mas'iid sent for him, and saying, The right

path is the path of Mo/iammad, &c. he destroyed it."

29. 'Amr b. Maymun Awdy [d. 74] relates :
" I was sitting in

the company of several persons at Kufah, and there came a man

who had a book." They asked, " What book is this ?" he replied,

"The book of Daniel J^\d tJJS Jtf." If the mob had not protected

him, he would have been killed. What ! they said, " You have a

book besides the Qoran ?"
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30. Ibn, 'Awn (d. 151) said, " The men of the first century who dis-

approved of writing held that principle, in order that the Moslims

might not be detained by other books from studying the Qoran.

And the ancient scriptures have been forbidden, because it is impos-

sible to distinguish what is true in them from what is false, and

what is genuine from what is not so. Moreover, the Qoran renders

them superfluous."

31. " Sofyan Thawry (d. 161) said, Woe to those who deposit

their knowledge on paper (jHsbly'. Yet Sofyan Thawry used him-

self to write down [7iad'yt
r

hes] with a view of assisting memory and

fixing the true version. But his wish, was that people might learn

^adythes by heart. Several of the ancients assisted memory by

writing ^ad}'thes down, and they taught them from their writings,

but when they knew them well by-heart they expunged them, far

fear, that people might rely solely on their books." This /sadyth is

-related by Ibn iZanbal on the authority of Yahyk b. Sa'yd, who

heard the above words from the mouth of Sofyan Thawiy.

32. "Masruq said to 'Alqamah, Write down for us Aadythes

which are likely to be confounded. He answered, Do you not know

that writing is not approved of? Masruq said, I will destroy

them when I have learned them by heart. Under these circum-

stances, said 'Alqamah, there is no harm in writing."

33. Sho'bah relates :
" Khalid JZadzdza [d. 141] said, I never

wrote down ^adythes uuless they were very long, and then I de-

stroyed them when I knew them by heart."

34. " Mohammad [a son of the Khalif Abu Bakr] was of opinion

that a man ought to write down 7^adythes, but to destroy the writing

when he knew them by heart."

35. "Manciir b. Mo'tamir (d. 132) disapproved of writing, but

subsequently he regretted not to have preserved .his' /zadythes in"

writing."

36. The author says : Many men of the early ages destroyed

their writings previous to their death or ordered in their will that

they be destroyed. The following are instances of this practice :

Ibn Tawus relates, that his father [d. 106] ordered him t<> burn

his writing *-**&! <j\j^ [ *y\ ] j^i &K <M

,

2 r
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Al-No'man b. Qays relates, that 'Abydah sent on his death-bed

for his writings and expunged them.

Sa'd b. Sho'bah relates, that his father [d. in 160] told him to

wash out his books if he should die and to bury them ; and that

he acted up to his orders. Eveu during his life-time, whenever a

number of writings from various people had accumulated, he sent

his son to the place where the falcons were kept (?) to bury them

there 3^)4^1 ^1 ^ ^-"jl u*^l v* v^ *^ Os**x^| (if ^1 &\fj

iZammad relates, that Abu Qilabah ordered in his will to give

his writings to Ayyub (d. 131) and if he should not survive, to

burn them.

'Ysa b. Tunos (d. 187 or 191) gave equally orders that his books

*-^ should be burned.

Ibrahym b. Hashim relates : The books of Bishr b. al-iZarith (d.

227) filled eighteen boxes and baskets, and we buried them **&\y.\ Ui«xak

ifCjjjjh+s^ LoJAe «uiuS ^^i^^oJ Uii^ Jli ^Lt ^j. Ahmad
Ibn iZanbal, who was his contemporary, said, that he could not see

the object of burying books. In reference to Bishr, I would observe

that he did not propagate ^adythes, either orally or in writing,

except that he now and then recited one incidentally.

Awza'y [d. 157] says, that the science of the iZadythes is a noble

science, but since it had been deposited in books it lost the freshness

which it had, when it was orally communicated and fell into the

hands of persons, who have no vocation to cultivate it.

V.

—

Sayings of the prophet shewing that he commanded those who

cannot trust in their memory to aid it by writing.

37. £*~*> aJL/( dj~*j ^! 0*%- cJ^jUai^/i ^-cH^ &\ [a^y^f]^

" Abu Horayrah relates, a man of the Ancar used to sit with the

prophet, and to listen to his sayings. And he admired them but

could not recollect them. He complained of the weakness of his

memory to the prophet, and he said, Assist your memory by your

right hand (i. e. write them down)."

There are a number of versions of this &adytb, all of which rest
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on the authority of "Abu QaM from Abu Horayrah," and it is con-

firmed by a parallel foidyth of Anas b. Malik, which is evidently

identical with it and runs : Jlw tes)\'y» ^> ^\ (J\ d^j^
cJlixfrjo ^yuLof. " A man complained that his memory was very bad,

and the prophet said, Assist it by your right hand."

38.
f*j

JL? jJW| ±xs\ *U| dy*ji oJj [
jj+c ^j dlf| axc ] Jl5

" 'Abd Allah (d. in 65 ?), a son of 'Amr asked the prophet, Shall

I fix knowledge 1 and he answered, Yes. In another version is

the addition : I asked, How shall I fix it ? And he answered,

By writing."

A version of this Aadyth preserved by 'Amr b. Sho'ayb b. 'Abd

Allah b. 'Amr b. al-'Ac from his father, from his grandfather runs

vU£/b JUJ| [}<ijJ ^JJi JU>*. " The prophet said, Fix knowledge by

writing." The same saying is recorded by Anas, but the isnad is

weak.

39. fjJtff Jlil l«AJXSJ| U£ u£Lc £*-J li| **Le &D\ J_y»ji
t

Ulil ^j\j Jtf

Kan' b. Khodayj (d. in 74, at the age of 86) relates: " We said,

O prophet, we hear from you many things, shall we write them

down ? He answered, Write them down, there is no harm."

This Aadyth is well authenticated. In one version it is preceded

by the following story, whose authenticity is doubtful

:

jU+*j ^^! ^ \jL~A\3 f«~JJJ fj&\ <j~^-> Axels' p*Lc &ii\ Jj+oj

<Jx>o li«^» ^JJi lytii &yc>£2> $\ JjU, L> Jlpi &JJ| dj~») &* \j**m U>

Jui Uj^i^r^ Jm ^s)* o+*3 ,^0 o^ji UJt <JJ& dj\ (J <y! Ju> aUi Jj-*^?

-^k^l I^axTi JU> l^jiXU U£| cXi/o ^J U| aJU| J^*^J oJL>

Rafi' b. Khodayj relates :
" The prophet passed us as we were con-

versing." He said, " What are you conversing about ?" We answer-

ed, " We repeat your sayings." He observed, " Do repeat them, but

speak the truth, for he who intentionally attributes to me a saying

which I have not uttered : goes to hell." The prophet had some

business and went along. The people hung down their heads and

refrained from repeating his sayings. The prophet asked, " Why do

you no longer repeat my sayings ?" They answered, " On account of

the remark which we heard from you." The prophet said, " This is

2 t 2
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not what I meant, I said, He who lies intentionally." Upon this, we

continued to repeat his sayings. I asked him :
" We hear from you

many things, shall we write them down. He answered, Write them

down, there is no harm."

'Abd Allah b. 'Amr relates: " We said to the prophet, We hear

sayings from you which we cannot remember, shall we write themJO J

down? He answered, By all means, do write them down."

There are thirty versions of this 7^adyth extant, which differ very

slightly from each other. Thus in most of them is Lx^ instead of

siuj^L*!, and in some the answer of the prophet is simply **J. In some

versions is added :
l$s* ^)l dj'M Ol ^ij**^ *k f*J ^M M^fj v**^ ***

" We asked, Even if you are influenced by likings or dislikings ?"

and the prophet answered, " Yes, for I never speak anything but

the truth." The isnads for these thirty versions can be reduced to

four. 'Abd Allah related it to his son, and he communicated it to

his son, 'Amr, and after 'Amr the isnads diverge very much. 'Abd

Allah also related these words to his grandson Sho'ayb b. Moham-

mad b. 'Abd Allah, who transmitted them to his pupils, and through

several of them, it has come down to us. And finally, 'Abd Allah

mentioned them also to 'A£a, and he related them to his son, 'Oth-

man, who again told them to his pupils, and they preserved them.

There is besides a version, which differs in expression from the

above, and which has been heard from 'Abd Allah himself by Khalid

b. Yazyd aud by Zayd 'Ammy. Therefore, unless 'Abd Allah him-

self invented the story, it must be true.

41. <*JJ| dj*»j i^y° **-*.^t ^ d? v^l °^' 3j+* l^ *^' «*** ^

* j^li LS
^o - j~>. U x^jj ^aJ ls^\j* *sH^ Jlii^^Uj aIJ| dj^>jJ tJJ'd,

'Abd Allah b. 'Amr relates: "I was in the habit of writing all

those sayings I heard from the prophet, which I wished to remem-

ber. The Qorayshites prevented me, and said, ' You write down what

you hear from the prophet, though he is but a man who is guided

by his likings and dislikings.' Upon this I ceased writing, and I
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mentioned the matter to the prophet, and he said, "Write, by Him

in whose hand I am, nothing proceeds from me but truth."

This &adyth has been taken from 'Abd Allah by Ytisof b. Nahik,

and handed down from him by an isnad quite distinct from any other.

42. Abii Horayrah said, " No one of the companions of the pro-

phet has preserved more 7wtdythes than I, except 'Abd Allah b. 'Amr.

But he used to write them down and I did not write them down."

There are several versions of this Aadyth extant, in some is added,

11 He wrote them down and learned them by heart, whereas I merely

learned them by heart. The prophet allowed him to write them

down."

VI.

—

Companions of the prophet who wrote down hadythes.

43. &*** &\>LaJ| Jl> <jel*J| ^j jj+z ^j *U| c^ £# ^rjU> {^.

Tawi'is relates "'Abd Allah b. 'Amr b. al-'Ac said, Qadiqah is the

title of a book in which I collected sayings of the prophet."

44. Mojahid relates :
" I paid a visit to 'Abd Allah b. 'Amr, and

I found a volume AA-vs^5 under his couch. He prevented me from

taking it. I asked, ' What is it, that you prevent me from taking it ?'

He replied :
' This is the Qadiqah (the Truthful Book) and contains-

what I heard from the prophet.' There was no one between me and

the prophet, when the information which it comprizes was com-

municated to me. As long therefore, as I have this book, the Qoran

and the Wahtf, I do not mind the whole world,"

Mojahid says : Cadiqah is a volume Ai^sc^ in which he wrote down

what he heard from the prophet, and Wah£ is a piece of ground

which he gave away for the support of the poor.

45. Anas Ibn Malik says :
" that Abu Bakr wrote down for him

the laws regarding alms, which were sunnah of the prophet."

IZammad relates, " I took from Thomamah b. 'Abd Allah (d. after

110) a document U-& of which he believed that Abu Bakr had writ-

ten it for Anas when he appointed him to collect the alms prescribed

by law. There was the prophet's seal impressed upon it, and it

contained the laws regarding alms."

46. vli£Jb JjJ\ \j^xi Jyu vlW| ^j^ yUsu*^ uj ^+c £^
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'Amr b. Aby Sofyan heard 'Omar b. al-Kha^ab saying: "Fix

knowledge by writing it down."

47. :Tariq relates :
" I saw 'Alyy, the son of Abu Tilib on the

pulpit, and he said, I have no book to read to you except the

Qoran and this volume (roll) *£jp=*°. It was attached to the sword

which was provided with a ring of iron, and the rings, by which the

sword was suspended were equally of iron. tJU-Jl^ «&U*/o ifljjs^.

jj^^h. (sic) <Mj£jj ^-^ A&La. AjJ-p The roll contained the laws

regarding the alms, as 'Alyy had received them from the prophet."

According to another version of this story, which rests on the

testimony of another eye-witness, it contained the laws regarding

the sacredness of the territory of Makkah. In this version the

roll is described: ^ ^j JjVt oti-»| 1$jJ &fix«» Js a&U* SJ^sr

i»>Lu\jsr\. "The roll was attached to his sword, and there were

wrapped up in it camel's teeth, and some implements for surgery."

48. 'Alyy said, " Fix knowledge by writing it down."

He also said, " Who will sell me knowledge for money" or accord-

ing to others, " "Who will sell me a roll ^s^ to write knowledge in

it, for money."

49. Shora&byl Abu (Ibn ?) Sa'd relates : iZasan, the son of 'Alyy

addressed his sous and nephews, and said, " You are now small, but

you will soon be big, do therefore learn knowledge (i. e. Aadythes)

and if any of you is unable to repeat them (from memory) let him

write them down and keep them in his house."

50. Uj Jju? g\j L| ^b ^U* ^j| o!£ [ gffj j^jf eH *U| *#* ] Jls

1«jJ «_*!&^ |

* Obayd Allah b. Aby Eafy' relates :
" Ibn Abbas came to Abu

Kan' and said, ' Did not the prophet one day like this ? Did not

the prophet one day like this ?' Whilst he was saying so, he wrote

on tablets which he had."

51. Ibn 'Abbas said :
" The best mode of fixing knowledge

(^adythes) is writing."

52. Abu Sa'yd Khodry says : that they used to write nothing else

but the Qoran, and the Tashahhud (a prayer).

53. 'Itban b. Malik (died under the Khalifat of Mo'awiyah)

relates : " I had a sore-eye, and I wished that the prophet might
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come into my house, in order, that I might say prayers in it. He

came with some of his companions and said prayers. They talked

of the mischief which the Moslims, who were not sincere, were doing

and ascribed the greatest part of it to Malik b. Dokhayshim. The

prophet said, Does he not profess that there is no god besides the

God, and that I am his prophet ? No man who makes this pro-

fession will go to hell. 'Itban continues, This ^adyth pleased me so

much, that I told my son to write it down and he did write it down.*'

54. er* Jls* UjJ| £^| <XaJLp Lytfj ^JCJLo ^j ^\ Ujj| ti| Itf JlS

AjJLe U> tikij **^*> &U| dj~*j er"° £«*«<«> v-^ *^A d&* v^
If we went to Anas and bothered him much, he produced volumes

of books and said :
" These books (writings) contain what I heard

from the prophet." And we read them before him.

This important story rests on a double isnad, and there are

besides three other versions of it extant which run : \j>y£ |i| |y(f JlS

JUr*? U ^UJl AjJLc jSS d.-^ til &K JLj — **L* *U\ dj~»j ^
—AjJLc 1$x*3j£ J> <sdJ| Jj-*»j (j-p ^^j l^xx+j* cio^La^i xisA JU> J> UliU li

gJA Jl&i ^jj| UlAJli J^CaJ U. docicsr^ 4jJLp ^UJl ^l£J d:*i^ lit c>!£

a*Lo &U| <Jj-w) ,^lc Igjue^j I^aI^ j i**Lo &U( <J^-w) (^ l^I**** do^La.f

55. jjJl Uj| ^^o j^aJJ\ ^L^X)^ Jli ^yUl ^J &U| 4-vs .

'Abd Allah b. al-Mothanniy relates :
" My two uncles, al-Nadhr

[d. shortly after 100] and Musa, [d. after his brother] the sons of

Anas b. Malik [d. 92] said, that their father ordered them to write

down the sayings and example of the prophet, and learn them.'*

For, he observed, " We never considered the knowledge of a man
to be knowledge if he does not write it down."

56. " Al-iZasan b. Jabir (d. in 128) asked Abu Imamah [Qodayy]

Bahily [d. in Syria in 86] regarding writing down knowledge, and

he answered, there is no harm."

57. 'Abd Allah b. 'Amr relates :
" Several men went to the pro-

phet and I was the youngest among them," and he said, " If a

person, intentionally attributes to me a saying which I have not

uttered, he will go to hell." When they had left the prophet, I
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asked them : How do you repeat 7*adythes you have heard from the

prophet ? I find you are paying great attention to Aadythes. They

laucrht and said, " all what we have heard from him we have con.

signed to writing," M* j*> * li*~» U & * «*» ** ** &*

There are two versions of this Z^adyth.

VII.—Distinguished men of the first century who have not seen the

!

prophet, but who approved of writing down hadythes and did so

themselves.

58 'Abd al-EaAman b. Harmalah [d. in 145] says, " I had a bad

memory" (or according to Cayrafy's version, "and I could not learn

any thing by heart") " therefore Sa'yd b. al-Mosayyab [d. in 90 odd]

gave me leave to take notes."

59 AjJ\ o£ jki\ ^ dyu iJ^^\ ^
Sha'by [d. in 105 aged 77 years] used to say "Writing fixes

knowledge." He also used to say, " If you hear anything from me

write it down, and in the worst case on the wall." He also said,

" Write down every information you collect."

60 U>*Al*io b3S UHd j& er'^l v* Lp**ty <p?

Al-Hasan[Ba9ry?d.in 110] said, according to A' mash [d. in

148], We have books on which we place our reliance.

6i. us &> Ji «>^ ^ &e ** *& ***** & ] ^

Bashyr b. Nahyk said, according to Abd Mijlaz [see p. 220]:

I collected the Aadythes which I had heard from Abu Horayrah m

a book. When I was about leaving him I said, - I have collected

your fcadythes in a book, shall I propagate its contents on your

authority ?" He answered, " Yes, do propagate them."

62 & aU ~iG ^13 \j& J*i J*\ csrfl v* *i*" c* **** <

Kathyr b. AflaA said, according to Mohammad b. Syryn[d. 110]:

we used to write when we attended tbe lectures of 2a,d b. Tbaln

[who used to write tbe revelation for tbe prophet and d,ed m 4o or

48, or after 50]." .
'

,
.

' J
63. ^ ^jHj^^^ •* *" ^'^^ ^ r
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Taman b. Najy& relates of iZasan [Bacry ? d. in 110] that he

used to copy the 7*adythes for the people and rehearse them for

thein [with a view of correcting them].

64. ^5^ ^^° ^ t^c^ u-1^ trfl u^ dti j#+ v> *+.*<» v*
UiU] ^i^ ^.Ui ^ L*Xff y UiU|

Sa'yd b. Jobayr relates [d. in 95], " Ibn Abbas used to dictate to

me 7*adythes, and I wrote them on a roll, till I had filled it and then

I wrote on my shoe [they wear yellow shoes or boots]."

In another version it is stated, " I wrote the ^adythes which I

heard from Ibn 'Abbas on tablets, and when I had filled them I

took my shoes (or boots) to write upon." A third version runs

:

"In the lectures of Ibn 'Abbas I used to write in my roll and

when it was filled I wrote on the upper leather of my shoes (or

boots) and then on my hand."

To expedients, like these, though perhaps not quite as bad, students

and short-hand writers take refuge in our days if they are short of

paper. The following Aadyth shows that Ibn Jobayr subsequently

made a fair copy.

*=~*b fH c^^ ls^J ^^ L$*^l3 d£ft*

Sa'yd b. Jobayr relates :
" 1 used to hear Aadythes from 'Abd

Allah b. 'Amr and Ibn 'Abbas, aud I used to write them down on

my two feet (boots), aud the next morning I copied them." The

words which I translate by " my feet or boots" run in another version

AJtfli JU^I Ak**|j
cy
U.

65. The pupils of Qatadah asked him whether they might write

down his lectures ? and he answered, What prevents you ?

66. v^U-JJ|
iL
yo ^J\ u*a>| *J2£)\ Mi^l Jli

Abu Qilabah (d. 104) said : " It is better to write down than to

forget."

'Abd Allah b. Mohammad b. 'Aqyl [d. after 140] relates: "We
used to go to Jabir b. 'Abd Allah (d. in 70 odd at the age of 94

years) and ask him regarding the life (according to another version,

'regarding the sonnan or institutions)' of the prophet, and we wrote

it down."

2 u
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Id another version it is stated, that 'Abd Allah b. Mohammad b.

TAqyl was accompanied by [his relations], Mohammad b. 'Alyy Abu
Ja'far, and Mohammad b. al-_Hauafyyah. And in one version it is

stated that they were provided with tablets ^Ij^l for writing.

67. v-^ftJb j*«^Ij 1^1 ^ c^-^J &%SJfj <JU> Lr*A. ^j &)J\ ±±z v*
'Abd Allah b. -Hans (?) relates : " I saw them in the lectures of

Bara [d. 72] employing their hands in writing with reeds."

68. 'Obay b. al-Mokattab says :
" I saw them writing down the

comments on the Qoran in the lectures of Mojahid [who died at

the age of 83 in A. H. 102]."

69. ^j j& ^1 ^\ «~^ y&^\ «H* D-? j** ^ J&t* u-? *W «H* n^

<JlU| cjIA^ j J.x/| ^jvjjd vlA^i. tiJr ^li «XaI^U iT^ 0J^a.j| AjjaoLo

'Abd Allah b. Dynar [d. 127] relates": "that the Khalif 'Omar

b. 'Abd al-'Azyz wrote orders to Abu Bakr b. Mohammad b. 'Amr

b. Hazm, See what ^adythes on ancient institutions are extant and

pay particular attention to the ^adythes which 'Amrah knows, and

write them all down, for I fear that the knowledge of y^adythes will

disappear, and those who know them will die away."

There are various versions extant of this ^adyth. In one it is

said, " He wrote to Abu Bakr b. Mohammad at Madynah," and in

one, " He wrote to the people of Madynah." See on Abu Bakr b.

Mohammad supra, p. 209.

70. iil^ *l*j
jt±> ^ ^j^J\ i-JS Ujj lsj*jS\ ^1 [j*** ] <J^

Ma'mar relates :
" Zohry frequently noted down a ^adyth on the

upper leather of his boot for fear it might escape him."

71. $jt> **h Ua/J J^ fkJ\ vlj^ b& lir dU \sj*y*\ <^j+**
^xJ—Jl u/o ( <fcat| ) \te*\ A*i+j % &\ Gj(y |ycV|

Zohry said according to Ma'mar: "We disapproved of writing

down 7iadythes to such an extent, that we induced also those chiefs

[who are not mentioned] to disapprove of it, but at last we saw that

no Moslim forbids writing."

72. fejilUj iiy Jyo, vtfr£ fctfl
^ixj &!*+*» [ <j$j*yh {S

L\ wi| ] JL>

Ajltf UA3 oJj| ^|j &&=> o^' Lc l«iytj $ ^j£u Cj^J\ lUJ' i&°^
The nephew of Zohry relates: "that he heard his uncle saying:

It is only on account of ^adythes which come to us from the east,
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and which we deny and do not acknowledge, that I write down the

^adythes and permit them to be written down."

73. Bija b. iZaywah [d. in 112] said : Hisham b. 'Abd al-Malik

asked me regarding a &adyth which I had forgotten, but fortunately

I had written it down.

74. Abu Sofyan says :
" Salman Saykary used to write down

Aadythes, but I did not write them down."

75. &\ Jtf £>==> &^ |j| UU u! p±*>\y.y oJ* Jli jy&^o yfi

Manctir relates: "I said to Ibrahym, if Salim b. Aby-1-Ja'd

[d. in 98] relates ^adythes, he does so at full length but you seem

to be conglomerated." He replied, " He is in the habit of writing

them down and I do not write them down." In another version it

is said ^^o tfjaws*. *j| JU
76. Mo'awiyah b. Qorrah said: "The knowledge of him who

does not write it down is not considered as knowledge."

77. ^ ^f ^ ^J^J (^Ixc ^1 ^ «jb| o^|; Jli* ^^W| ^U ^
Salm (?) says :

" I saw Aban b. Aby 'Abbas write on tablets in the

lectures of Anas b. Malik."

78. Ayyub [d. in 131] said :
" They blame us for writing down

Aadythes, though it is said in the Qoran 20, 54. The Lord preserves

the knowledge thereof in writing."

79. Mo'awiyah b. Aby Maysarah relates :
" I saw Abu ShaybaU

writing at al-fiakam's, who had the Aadythes written on papyrus."

80. Y-dhyk b. Sa'yd [d. in 141] said, " If I had written down all

what I heard, I should be better contented with my position than

I am now." [Yet we learn from the Tahdzyb, that he left writings

which were used by fiammad].

81. jEfammad [born in 98, d. in 179] relates :
" Jaryr b. iZazini

and others send to me words. We intend to (collect and) write down

the ^adythes oi Ya^ya b. Sa'yd, and hope you will take a part in it.

I met them, and we repeated to each other his Aadythes and they

wrote them down." Ol ^+& 1>I Syf j fjU. ^y^ .J Jli ^Us*. Jli

&ju»x=». G^|<SJ j pQjj^js:9 .iU^. Jli lxyAA.jIi *H*<*» <y ^^ »&»J*fib v-jOJJ

2 u 2
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82. Hammad b. Salimah [who was the author of several works

vJuiLo!) w-^Le yt and d. 167] said :
" that he used to go to his

Shaykh and heard ten 7iadythes, more or less, and impressed them in

his memory, then he went home and wrote them down."*

83. Mo'atatnir relates, " My father wrote to me when I was at

Kiifah, Buy books v^ and write down knowledge, for wealth is

transitory, but knowledge is lasting."

84. 'Abd Allah b. Idrys says, "My father used to say to me,

Learn by heart, but attend above all to writing. "When you come

home, write, and if you fall iuto need, or your memory fails you, you

have your books." " With all that," he says, "I have not written

down any Aadythes ofLayth, or Ash'ath or A'mash." From this and

the preceding passage it would appear that books found a good market.

85. Abu Cali^ Earra asked lbn al-Mobarak regarding the writ-

ing down ^adythes, and he answered, " If we had them not in writ-

ing we could not learn them by heart."

86. Khalyl b. A^mad says :
" Whatever I heard I wrote down,

and whatever I wrote down I learned by heart, and whatever I had

learned by heart I found useful."

VIII.

—

Various Hadythes of the Khatyb Baghdddy bearing on the

value of books.

87. U*j*\ M 4^ p* ^e* <J^ U*$j& *^sj
fjuJ] v* !«>j*J|

t^' U?
" The prophet said according to Abu Darda that under the ' trea-

sure' mentioned in the verse of the Qoran 18, 81, volumes contain-

ing knowledge are to be understood which had been concealed by

the father of the two orphans for their use."

Ibn 'Abbas, according to a ^adyth preserved by Bokbary and

others gives the same interpretation to that verse.

88. f^o ^)\ L^sr*] UJSJti LsyJ* y-*S£\j+* ^ {y^i^ &o^l>i Jtf

Dzu-1-Rummah [d. in 117] said to 'Tsa b. 'Omar [d. 149], Write

down my poetry, I like it better than if you learn it by heart. The

Bedouins forget a word, in search of which I have spent a restless

* Dzohaby says :
***» ^ ^jH^' V^ ^ V^ ****» U"? *^* V*i p

iZammad possessed no other book but that of Qays b. Sa'd [who was a companion

of the prophet and d. in GO].
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night and they put another word of the same measure in its place,

and people repeat the wrong reading. A book does not forget, nor

does it substitute one word for another.

89. ^jpj JUck— ixU ££>j Jli <uap ^j iS
^jc UJtXs* [j^>j ] JL*

Miisa b. 'Oqbah [d. in 141, arid left a work on the biography of the

prophet, see p. 218 supra] relates, Iu the house of (the name is not

legible,) the writings (autographies) of Ibn 'Abbas [a companion

of the prophet, d. in 68] were preserved which would have formed

a camel's load (equal to about six hundred weights). Whenever

'Alyy b. 'Abd Allah [d. in 113] a grandson of Iba 'Abbas wanted

a book, he wrote to him requesting him to send him such and such a

volume, and he copied it and sent it to him.

90. Ibn Dab [on whom see Ibn Qotaybah, p. 269] was frequently

seen carrying a book, some one said to him that it was below his

dignity, but he was of a quite different opinion.

91. uj J&lj -k^-sr1

! &tf ^XfLJf ^fi ^jaLkl c^jIj Lo *jxj\ Jli

yUT %&j^ gij |i| &\£ Aili ia^lsr'i Loli ^IftJi ^Usr^l <^j dU*+-"t j oLJILL^ ^ vUxl| d#xt J£s JJJ\ U\j &\f^US <^| S^L| ^| *Jj\ ^/o *|y>

^^^ <ui jiaXJ VUX/| ^^Lf ^l-oj j| JjajJ \}SyJ\ ^j ^jj (*U (ili

**k <^l ^1 ' &>*; <y »J^ Jj^o ji-aJ ^' ^ c5«^l ^4^1 fc^ t5^

"djJ^Jaio vUoJ v^l V^r! jl *fc?

Mobarred said, The only three meu I have seen who were really

devoting themselves to sciences were Ja&itz, Fat& b. Khaqan and

the Qadhiy Isma'yl b. IsMq. Jafatz used to read every book, he

could get hold of from one end to the other whatever its contents

might be. Fat& used to carry a book in his boot (being a Turk, he

evidently wore the wide Tatar-boots). Whenever he left the pre-

sence of the Khalif to say his prayers or for any other business, he

took out his book aud read ou his way to his destination and on his

way back again, until he again took his place in the presence of the

Khalif. And whenever I paid a visit to Isma'yl I found him reading

in a book or seeking a book iu his library to cousult it.

92. Ibn 'Abbas Daghuly [d. 325] said, that he always had the

following four volumes ol^^ with him : The book of Mozany [d
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264 and left four celebrated Shafite law books], [the dictionary

called] Kitab al'ayn, the Tarykh al-Bokhary (on biography) and

Kalylah wa Datnnah.

93. U^ Ui gr>\ J\ •Juojj ^ g-Uss^l e° [k
*tr^ [ v l«^ tirfl ] iW

Zohry [d. 123, or 125] relates :
" We accompauied JETajjaj b.

Yusof [d. 95] on a pilgrimage to Mukkah, and when we had

arrived at Sa^rah, he said, " Look, whether you can see the new

moon, my eyes are too weak." Nawfal b. Mosa7*iq [d. shortly after

90] observed, " Do you know why ? on account of your incessant

reading books."

IX.

—

Extractsfrom other authors than the Khatyb Baghdddy

bearing on the same subject.

94. Ibn Sa'd, in the chapter on " Deputations which waited on

Mo7iammad" mentions several instances of documents granted by

the prophet or Abu Bakrto persons, which were in his time [d. 230]

still in possession of their descendants.

95. The same author says in folio 64 verso j+& &* &+=?° IJ^i

•J| il/| Jjj»j f&ji \jtis ^bi VU^ ^3 o^j
Abu 'Amr b. iZorayth 'Odzry said: 1 found written in the book

of my fathers : "The prophet, &c."

The same author says in the same page &&&> j+s> ^* cy+sP
{JiJ^-\

t5^l V^c^ ^^ ^U (?&+l^) &JL=± ^1 ^j JU-^J l5-Jj
:s«. Ya^ya b. Sahl

says, I found in the books of my father.

96. The following instance in which men who had learned 7&a-

dythes by heart referred to their notes, is mentioned in the Icdbah voce

Qarib : Sofyan [Thawry ? d. 161] said, My recollection was borne

out by what I found stated in my book on the authority of Ibrahym

b. Maysarah [d. 132] who had it from Wahb b. 'Abd Allah, viz.

:

that the name in question is spelled "Ibn Marib," whilst people

commonly say "Ibn Qarib."

97. Ibn Banna Moqaddasy who wrote in 375 says in his Geogra-

phy, in describing llamhormoz L«*J^ cljl^lj ij^Jlj^iJ^ v-^3^ **?J
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^ fUxfi^ ^jiij £$$> |jj| *«*k <yj Ixtfy^l j^^l ^^| »jaJ| 4J|3^

<xJyx*+J| i^aAj jw»o. " In this town is a library like that of Bacrah. Both

have been founded by Ibn Sowar. Those who visit the library with

a view of reading or copying books get stipends. The library of

Bacrah is larger, in better condition and contains more books. To

this library of (Ramhormoz) there is always a Shaykh attached, who

teaches dialectic theology according to the system of the Mo'tazilites."

Another large library was at Shyraz in the palace which was built

by the nephew and successor of 'Adhod aldawlah. The palace was

the moat extensive and splendid building that existed in those days

and contained three hundred and sixty apartments, and one of them

was devoted to the library, which is described by Ibn Banna in the

following words : ciy^/oj (jjU* j JL}£j UxU S<^=»> ^5^ ^sr^ i^aIx/i &j\y^j

aIao^j ill IgJi* £jJ*J|alyi
iy*>

sSJj ^1 uai^avo s^US (Jxj J j dSJ\Jj^fi f^o

^\ {
y*i\ *3j i^j <JS v* ^\}±. <UJ ^JjAT *Lc ^9 Jj^fc, ^ ji ^b j 1«jJ>

v* g>^J ^ O^r^ t5» **U* Mj-i L3^xj ^j[>^| j ^ji/f wUa^. jx^

w The library occupies a separate apartment. And there are

appointed over it an agent, a librarian and a superintendent. These

officers are chosen from among the most respectable persons of

the place. The founder has procured for this library every book

on every science and of every author. The apartment consists of a

very long arched-room which stands in an immense Coffah (a plat-

form walled in on three sides and open on the fourth side towards

the courtyard and provided with a roof, see p. 63 note). On every

side of this arched-room are chambers (or recesses) and against the

walls of the arched-room and of the chambers, are closets six feet

long and three cubits wide. The closets are of wood lacquered

with gold and silver, and the entrance into them is from above. The

books are piled up upon the shelves of the closets. To every science

a number of those closets is allotted and there are catalogues which

contain the names of the books. Only persons of respectability

are allowed to visit the library. I have gone over the whole palace:7 '

The Fihrist of Ibn Nadym, who wrote in 377 or two years after
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this description was given, seems to be the catalogue either of this

or the Basrah library.

98. This and the following five paragraphs are taken from the

lima" of the Qadhiy 'Iyadh [d. 544].

Jli <3U*o l^**~J J &JO^ V^ <ko^r"° $** ^ (S^° U-* OU^^I C^ JlS

'Abd al Ra&man b. Mahdiy relates :
" Makhrimah had books from

his father, the contents of which he had never heard from him [yet

he related the /^adythes which they contained on his authority]

'Abd al-E-ahman also relates, Al-iZakam, the son of Miqsam heard

only four 7aadythes from Ibn Abbas, the rest he had from him in

writing. He also says, IsMq b. Eashid came to Ray and said,

Zohry informed, &c.' He was asked, Where have you met Zohry ?

and he answered, " I have not met Zohry, but I found a book of his

at Jerusalem."

IsMq b. Rashid died during the reign of Abu Ja'far.

99. Awza'y relates :
" that he heard Thabit b. Ma'bad say, The

diacritical dots are the light of a book," *s~\ ^JSx^\jy. Some

persons said according to Awza'y, Diacritical marks are required in

difficult passages cU-k| k°. d&*i U3|.

100. At the time of Malik b. Anas it was so common that the

pupil first copied the ^adythes, and then read them before the Shaykh,

that Malik said to 'Abd Allah b. Moslimah Qa'naby. The transmis-

sion is more valid if you read to me than if I read to you ^j^ cJojy

*-£&* iJ*[j* L^ f*\*
Malik was also asked whether hearing or

rehearsal was better in his opinion, and he said rehearsal <jJLj J&*>

JeyJ\ d> Jlai eU-J| |*| fS$\ v^l (j^xfl *J JUfli.

" Hearing" means that the Shaykh relates or reads a^adyth, and

the pupil listens to him. " Rehearsal" means that the pupil copies

it and reads it to the Shaykh, who rehearses it.

101. ^ *->&& (jyk)J|^ i'iS Jyb Lfj+xJ] j4* ^j *U| Cy*±* cu**-«»

Jj$Jj Ibjt Jj AjJ^JaJoJ g*£» bJ jJojiXa. ^jq I
jjk^Xj bb «*J JjSixi &jL><X&.

yS\ zlJys-^l U? j UuJU x\y U j aJ^UJ &U| j.^xc Jli' ^x*^
{1
yo jjk **j
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'Obayd Allah b. 'Omar 'Omary said, " We took a book to Zohry

which contained Aadythes of his, and we asked him, Are these

^adythes of yours ? He took the book and looked into it, then he

returned it, and said, Yes, these are Aadythes of mine." 'Obayd

Allah says, " We took the book [and propagated the Aadythes on

his authority] though he had not read it to us,®nor did we ask him

for an ijazah beyond the affirmation that the book contained ^adythes

of his. This is Zohry's system of propagating Aadythes, who is the

greatest man in this science."

102. v* f
L&a

^J\
l^ £^ uJJ o<H^ aUyi ^1 ^.j! JL» <^V Jtf

ijjfi ^j /*U*a Uj^a. (Jj^j \SJo ***j <?ij^- uJ
.
*£**+*«&

Waqidy relates: "Ibn Aby-1-Zinuad said, I was present when

Ibn Jorayj came to Hisham b. 'Orwah, and asked him, Does the

roll which you have given to A. B. contain your Aadythes ? and he

answered, "Yes." "Waqidy observes, "I subsequently heard Ibn

Jorayj repeat these Aadythes, saying, I have been informed by

Hisham b. 'Orwah."

103. Zayd b. Ayyub said to Mohammad b. Syryn: " Some body

has left me his books by will, shall I repeat the Aadythes which they

contain quoting his authority ?" And he replied, " Yes." Subse-

quently he said, " I do not tell you to do it nor do I tell you not to

do it."

I refrain from repeating passages bearing on this subject, which

have already been published and postpone collecting the informa-

tion contained in Dzohaby's Tahdzyb for a time, when 1 may have

more fully examined that work than at present. I may refer here

to what I have said on writing in early days in p. 211 to 213 of

this volume.

(To be continued.)
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Notes on the Iron Ore Statistics and Economic Geology of Upper

Assam.—By Lt.-Col. S. I\ Hannay, communicated by the Go-

vernment of Bengal.

Sir,—Having on a late visit to Seebsagur obtained through the

kindness of Capt. Holroyd, Collector, a few notes on the iron ore

statistics of Assam in the olden time, as well as up to the present

date, I have put them together in the hope that they may be found

interesting, and perhaps draw attention to the vast extent of our

iron ore resources in the shape of clay iron ores, I presume of the

same description as those found and worked in Europe. Many of

these beds lie stratified with the coal, and others, if not in a position

conformable with veins of workable coal, are near enough to admit

of the coal being made available for smelting purposes.

I note particularly the localities of Teeroogong and Hattighur,

within one march of Seebsagur, where coal abounds in the SufFry and

Teeroo valley, besides inexhaustable tracts of timber. Abundance

of lime also is now to be procured in the Naga hills, as well as in

the Morung district near Grolahghat, of a description suitable to

be employed as a flux, of the importance of which in the smelting of

iron ore the Assamese are entirely ignorant.

My own researches in regard to iron ores, have been altogether,

I may say, on the South side of the valley ; lately, however, the

remains of iron scoriae were found at the gorge of the Dergmoo

river on the North bank, where there is iron ore in abundance.

I have not sent a great variety of samples of ore, as this is

not the season for collecting them ; I need hardly say, however,

that I shall be most happy to attend to this at a future period,

should there be any wish for further information as to the quality
j

of the iron ores in comparison with those of other parts of India. |

The following is a list of the samples now sent :

—

No. 1. Sample of pig iron from Teeroogong hill ore.

2. Ditto of ore, ditto ditto.

3. Sample ojf pig iron from Bosa Doyung ore.

4. Ditto of ore extracted from the plastic clay.
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5, 6. Samples of ore—bearing plastic clay of Bosa Doyung.

7, 8, 9. Samples of clay iron from the Jeypore field.

10. Sample of ore from the gorge of the Dergmoo river oppo-

site Dibrooghur.

11, 12, 13. Samples of lime.

In remote times and up to a certain period in the annals of Assam,

the valley was undoubtedly under Western India influence, and for

the commodities of salt and manufactured iron its inhabitants were

indebted to their trade and intercourse with Gangetic India.

The period to which I allude dates from the commencement of

the supremacy of the Ahorns, early in the 16th century. This

people, a branch of the great Shan nation, by the overthrow of the

Chooteeahs (descendants of a "Western Indian race of Rajputs)

became masters of the Upper, and Central divisions of the province

and finally conquered the whole valley ; which, with Indo-Chinese

jealousy of foreign intercourse with the nations of the West, they

closed to the people of India, and trade was entirely restricted to

the Goalparah Chowkeys—then it was, that the inhabitants of

Upper Assam, at least, became dependant upon their own resources

in the articles of salt and iron.

In regard to the latter article, we have evidence throughout the

whole of the Jorhath district that the smelting of iron was carried

on to a great extent, both from the quantities of scoriae visible at

different points between Jeypore and the Bosa Doyung, and the

number of native manufactured iron guns found throughout the pro-

vince, (but particularly in the Seebsagur district) varying in size

from a matchlock barrel to the great gun at B-ungpore (see note at

the end of table No. 2.)

I cannot however do better than record the information I have

received on this matter both historically and statistically through

the collectorate of Seebsagur.

In the year 1422 A. S., A. D. 1500 and during the reign of

Deehingeeah Swarga Narain, on the defeat of the Chooteeah

Kajah, after a war with these people, the Ahorns acquired many

fire-arms, one of which was named " Meeta Hoolaug." The victors

also captured many blacksmiths, and from this date blacksmith

shops were established for the manufacture of fire arms, and other

2x2



332 Economic Geology of Assam. [No. 4.

measures taken by the Ahorn Eajah, for classing the iron workers

under Hazaree Keilis and Saikeahs and they amounted at one

time to 3,000.

Subsequently in the war with Turbuck in the year 1454 A. S.,

1532 A. D. the Assam Eajah, Buddhi Swarga Narain, after having

defeated and pursued the Turbucks as far as the Korotyah river

in Northern Bengal, captured many cannons, fire-arms, and other

weapons, from the defeated party. Again in the year 1549 A. S.,

1627 A. D., after the retreat and discomfiture of the invading army

of Said Abu Bakr, the Soobah of Bengal, the Eajah of Assam be-

came possessed of many handsome cannons, both iron and brass, and

other weapons, and he was thus induced to call in, from foreign

countries, several able blacksmiths and brass-founders to instruct

his own people.

The manufacture of guns and other fire-arms continued to flourish

until the civil wars and rebellion of the Muttocks, which so disor-

ganized the country, that during the subsequent ministry of the

Bura Gohain, the Khel of blacksmiths and iron-workers became

reduced to 500 in number and eventually to 100 on the invasion of

the Burmese and its attendant evils.

At the present date, there are only from forty to forty-five per-

sons in the Seebsagur district, who understand the smelting and

working of iron ores, and but one or two blacksmiths who may

have witnessed the manufacture of small arms ; the manufacture of

cannon ceased in the commencement of the civil wars.

Throughout the whole Southern Frontier zillah Seebsagur, i. e.

from Jeypore to the Doyung Eiver, iron ores are in abundance;,

and in former days, in several localities, large establishments were

formed by the Assam Government for the smelting of these ores

and the manufacture of iron.

The localities of Teeroogong hill and its vicinity about twelve miles

S. E. of Seebsagur and of Hattighur further to the East, are consi-

dered the best, both as to the quality and quantity of the ores.

In the districts of Bosa and Doyung a ferruginous sand is washed

from the plastic clay, which was smelted largely in former times,

and still remains at the present day a field for the employment of

the few remaining iron smelters.
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In lower Assam the Garrow Haths of Pulashbarree and Gohaiu

supplied iron hoes, manufactured by the Cossyahs ; and these were

largely imported into Upper Assam for Government purposes.

This iron from its soft or malleable nature was considered the

best for the manufacture of nails, fire-arms of small size, and the

inner tubes of the large cannon ; the iron of the Upper Assam

ores being found best adapted for swords, axes, knives, shovels

and hoes, &c.

At Teeroogong hill and Hattighur thirty or forty workshops

were established for the smelting of the ores, and manufacture of

crude iron. These workshops consisted of a master and four workmen,

who could, in twenty-four hours, turn out eight pieces of crude iron,

similar to the sample now sent. The forges commenced operations

in the beginning of the cold, or dry season, and continued in work

for six months, when the manufactured iron of the season from these

localities was delivered into the Government storehouses.

The ferruginous sands of Bosa Doyung are deposited in plastic

clay, in detached beds of variable size, and scattered over a wide

expanse of both undulating and level country. The beds con-

taining the iron oxide being found at a depth of 10, 12, 15 and

16 cubits under the surface.

To find the beds containing this ore some little prospecting is

necessary, and the work generally takes from four to five days (vide

table No. 1). The bed being found, six men are employed as follows.

Two men dig out the lumps containing the oxide, a third takes these

and places them at the passage of entrance into the pit, a fifth* takes

them outside, and the sixth forms them into a large rectangular-

shaped heap 12 cubits long, 7 broad, and from 3 to 4 cubits high,,

and thus in about ten days, the labours of six men have collected in

this heap about one thousand maunds of the ore bearing clay.

The heap is now divided into seven shares, which gives one share

to the landlord, leaving six shares to be divided amongst the work-

ing party. The next process is the washing out of the ore, and

this is accomplished in a large pit filled with water into which the

lumps are thrown, and the separation of the ore is effected by stamp--

* The fourth remains unaccounted for.—Ed.
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ing with the feet, this operation occupying a period of ten or

twelve days.

The washing out and collecting the ore having been accomplished,

the smelting process is commenced, and a furnace made after the

common Indian fashion on the spot.

The operations of smelting are carried on by five of the party,

one of them being the oustad, ojah, or head-smelter, whose business

is to supply ore and fuel when the furnace lias been heated, and

to draw out the melted lump of pig-iron from every fifteen seers of

ore, which he elongates and cuts (as shewn with sample sent).

The process is simply that which prevails throughout India,

besides the master there being two assistants, one man to blow

the bellows, and another to bring the ore and charcoal, which is

thrown into the heated furnace, in quantities of a chittack of ore

with its accompanying charcoal at a time, no flux being used—in

this manner working day and night, with two men, as a relief

thirteen pieces of crude iron were turned out of the ore furnace in

twenty-four hours. The lumps of pig-iron averaging about four

seers in weight were sold for two, three or four annas a piece,

according to quality and the quantity of pure malleable iron they

contained.

The following is a table shewing the number of persons employed,

the number of days, and the expense of digging, washing and smelt-

ing one hundred maunds of the Bosa Doyung ore.

Table No. 1.

Detail of work.

In searching for the ore bed,

To. dig up ore, &c
To wash the ore,

To make charcoal,

Smelting the ore,

d . m

t(H O en
°P< O
O P O
fc

°
fe

6 5

6 15

6 11
6 30
5 20

of men em ployed...

-u o
o

30
90
66
180
100

466
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which at the rate of 1 anna 4 pie per diem is, . . . Ks. 38 13 4

1000 maunds of ore-bearing clay produce 100 maunds

of ore, which smelted with 200 maunds of charcoal

produce 266 pieces of pig-iron, averaging 4 seers in

weight, which, sold at 3 annas each, fetch, 49 14

Leaving a balance of, - . . . „ 11 8

JV. B.—Presuming the foregoing table to be correct, it would

appear that the out-turn of pig-iron from the ore is about 25 per

cent. ; and if, as I am told, 1 piece of pig iron of 4 seers weight is

the produce of a basketful or 15 seers of the Teeroogong hill ore,

the out-turn is much the same ; an analysis of either of these,

however, would afford the best test of their respective qualities.

The following is a table shewing the progress of the works

carried on formerly in the fabrication of fire-arms and cannon,

extracted, I believe, from old Assamese Government records :

Table No. 2.

1
1

1

1

1

1

2

4
20
50

Small hatnul, or hand-gun,. ...
Large ditto,

,

Pahlunga, .

Ganthea Yomoonee, ..... ^

Meeta Hoolang,
.

Baghmoorali (or tiger-headed mouth),
Large cannon,
Larger ditto, ,

Still larger,

Larger ditto,

4
2
2
1
1
1
1
1
1*

It

* Four of this description made.

t Only one of -this description made, which is the great gun at Rungpore.

Note.—Cannon and fire-arms continued to be manufactured from the year 1427

A. S. 1505 A. D. during the reign of Swarga Narain to the year 1636 A. S.

1716 A. D. in the reign of Rajah Ruddra Singh. In the reign of Goureenath

Singh that Rajan prohibited the manufacture of the old match-lock and introduced

the making of muskets.
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List of specimens subsequently forwarded illustrative of the Econo-

mic Geology of Tipper Assam.

1. Kaolin Clay or Roohnunsee Feeta.—This is the washed clay

from a decomposing granitic rock, probably composed of silex and

alumina. It appears to be infusible without admixture. A very

short distance inland from the mouth of the Doza Panee, a small

river on the upper Brahmaputra, large masses of this substance are

found in different stages of decomposition, some in a state of pow-

der and accompanied by debris of felspar and limestone rock. It

can be procured in any quantity and can be brought down the

Brahmaputra in small boats.

2. Washed clay from a decomposing Felspar Roch.—The decom-

posing felspar is deposited in large masses on both banks of the

Degaroo river, Upper Brahmaputra, at the foot of the Northern

mountain ranges ; and in the same line East and West is a common

deposit. The deposit is extensive, but its distance from the Brah-

maputra would make its transport difficult and expensive.

3. Washed clay from decomposed Felspar Roch or Marl.—This

is found in the vicinity of limestone, at the falls of the Namber

river, Golaghat district. The deposit is large and accessible at all

times, and, by means of the Namber and Dhunseree rivers, water

transit is easy during the rains.

4. Washed clayfrom decomposing Felspar Roch.—This rock in a

state of decomposition is found in the bed of the Namber river,

under the falls, associated with the shell and slaty compact lime-

The largest of the cannon made during the sovereignty of the Assam Rajahs

is still visible within the fort of Rungpore. This cannon was presented to Rajah

Rajeswar Singh by Bohikhowa Bur Phokun of Gowhatti.

It is fabricated entirely from Cossyah wrought iron, and is remarkably well

finished, its dimensions are as follows :

—

Length from end of handle to sight on the breech, 5 ft. 10 inches.

Ditto from breech to muzzle, 12 ft. 3^ in.

Measurement round the breech, 5 ft. 7 in.

Ditto round the muzzle behind the ornamented ring of ditto, .. 5 ft. 1 in.

Diameter of bore, 6£ in.

Total length of gun, 17 ft. 3§ in.

Thickness of metal, 7f in.
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stone. The first washing of this rock is of a pinkish colour from

reddish coloured specks in the stone, similar to that of the Degaroo,

and the two rocks may be considered analogous.

5. Ditto ditto.—Ditto 2nd washing of No. 4.

6. Washed clay from red marl deposit.—This deposit apparently

from a decomposing Felspar rock is in a state of marl on the road

in the vicinity of Bur Pathur, G-olaghat district. The out-crop is

extensive, and the deposit looks of great extent. It is very accessible

by means of the Dhunseree river and the road to Bur Pathur.

7. Washed clayfrom pinkish colored marl.—Jeypore coal measures,

Upper Assam. This is not deposited in a regular stratum with the

coal, though found close by. It is a deposit from a decomposing

Felspar rock of which there are many varieties, and a Very old

deposit apparently, running along the edge of the low hills. It is

plentiful and accessible.

8. Tough clay bluish colored.—This is the common tough clay or

clunch of the Jeypore coal measures. To be had in any quantity.

It makes a very good wash for walls and is no doubt a good pottery

clay.

9. Clay.—From an extensive deposit in the bank of the Booree

Dehing at Jeypore. This clay deposit apparently dips under the

low hills at Jeypore, and covers a rubble containing gold.

10. Black clay.—Found in several localities in Upper Assam. A
large deposit at the foot of the hills in Dopa Bur, near Gerghon,

Seebsagur district ; also visible on the Booree Dehing at Hooloo-

goorie. Accessible, extent of the deposit unknown ; that at Dopa

Bur appears the largest deposit,

11. Washed clayfromferruginous deposit.—This is found in the

bank of the Dibroo river, the deposit contains magnetic iron sand.

The fishermen use this in colouring the walls oftheir houses and the

ochre washed from it, is a very fine one.

12. Tough clay.—Banks of Dhunseree river, Golaghat district.

13. Ditto ditto.—Ditto.

14 to 25 (inclusive). Tough clays.—Of various shades and textures

from the Brahmaputra bank and the Dhunseree river. These are given

to shew the variety of clays procurable in the Seebsagur district, and

visible on the banks of both the Brahmaputra and Dhunseree river.

2 y
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These clays are first seen on the South bank of the Brahmaputra

immediately after leaving Dekhoo Mookh. The bluish tough clay

is first visible, and at the mouth of the Jansee crosses the Brahma-

putra to Saulmarah, where an extensive native pottery work is

established, supplying Upper Assam above the Dekhoo. A fine

under-stratum of various coloured clays continues visible until past

Kokilah Mookh, when the bend in the stream, and the sand deposit

opposite Moghur, shuts them out ; but I think the same clays will

be found along the whole line of the extreme South bank running

down into the great clay deposits of the Golaghat district and

Dhunseree, where the section made by the river developes the same

variety of clays, extending from what is called Mourah Mookh to

Bur Pathur, and probably to Dhennapore. This clay deposit must

be of great age and depth—some of the clays forwarded having

been found under-lying a bank of gravel and sand 60 to 70 feet

high. In many parts of the Dhunseree river, the clays have become

mixed with a highly ferruginous marl, attaining to a state of sand-

stone. Laterites are also abundant in the bed of the Dhunseree,

which shews these to be formed in the clays. An oxide of iron,

consisting of small grains mixed with very hard laterites is washed

from the whitish coloured clays at several points on the line of the

river as well as inland. Proceeding upwards on the Dhunseree

river, the land becomes higher above the Doyong river, and in the

vicinity of the Namber, the clays are more indurated and of a slaty

clay nature.

In the Namber the sulphureous hot springs are situated a few

yards distant from the junction of that stream with the Dhunseree.

At the springs nothing is seen but Felspar gravel. In the Dhun-

seree the next turn above the Namber, are several hot springs, con-

taining salt. The bed of the river exhibits masses of Felspar rubble

cemented together forming a hard rock, and large masses of fossil

wood appear to be imbedded in this as well as lying in the stream.

From the Namber to Bur Pathur, for a distance of nine miles the

country is undulating with low hills, the soil bearing a profusion of

timber trees, the nohar and toon the most conspicuous, and many

rare and beautiful plants. Throughout this tract, which seems an

offshoot from the Eengma Naga hills, there are many deep dells,
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most of which according to native account contain poongs or springs

of mineral water, similar to those exposed and knowu. The surface

soil is a vegetable mould, but the small nullahs which are crossed

expose clays and gravel, and some of the ascents and descents of

the low hills are entirely composed of small felspar boulders and

rubble. Within one and a half miles of the descent to the Bur

Pathur plain at Hulgootee Jan, or pebbly brook, a fine bed of marl

is exposed (vide No. 6) on one side of the nullah, a similarly coloured

but more compact bed (probably containing iron) on the other side.

Mr. Masters also mentioned that in the same nullah above this

point there is a bed of white clay marl, similar to No. 3. The low

hills and undulating ground stop abruptly, and the Bur Pathur

plain is formed by these, running inland West from the Dhuuseree

river, turning round South and East, again meeting the Dhuuseree

river, enclosing a tract of land several miles in area, and mostly

under rice cultivation. The deposits in the Pathur or rice-land are

clays of the best description. Mr. Masters also mentions a deposit

of white Kaolin marl visible in the bank of the river near one of the

villages in a very convenient spot. Water is always abundant in

the rice-land, several small streams passing through it, and one or

two natural springs of pure water rise up directly under the fall

of the high land. Viewed from the North, on entering the Pathur

the scenery is very pretty, and altogether the site is promising and

ought to sustain twice the number of inhabitants it does. A report

on the several thermal springs which are known in the Golaghat

district has been forwarded by Mr. Masters' Sub-assistant in charge.

The heat of the water in the two I have visited, he makes 112°.

The Namber river springs smell strongly of sulphur when fresh

taken, and the water issues out of a gravel deposit in large quan-

tities. No attempts, that I am aware of, have been made to dig in

the direction of the spring, to ascertain the nature of the uuder

lying strata, the upper gravel of felspar, being evidently brought

down and deposited by the river. From the continuous deposits

of bluish hard clay in the Namber, the probability is, that the waters

pass through this from beds of limestone, perhaps underlying this

clay ; the waters of the springs called bailee poong in the Dhuu-

seree, and not half a mile distant from these, do not reach the

2 t 2
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surface, but on digging through the sand, the water is found plenti-

fully, and smells strongly of muriatic acid, affording, when imme-

diately boiled in a small fiat dish, a residue of sharp tasted salt.

Proceeding up the Namber river to the first falls, a distance of

about two miles, no rocks in situ are visible on either side, only

clays, and deposits of largish felspar rubble, the bed of the river

being small felspar gravel, holding a great quantity of black metallic

sand. In approaching the falls there are one or two springs, or

jalyes, on the West or left bank of the stream. The fall itself is

insignificant, being formed by a ridge of granite about 15 feet in

height, over which the river leaps. On the right bank the low hills

commence a short distance before reaching the falls, and in the bed

of the river immediately under these the different limestones for-

warded are found, together with the decomposing felspar rock,

affording the specimens, Nos. 4 and 5 of the list, together with hard

slaty clay, probably calcareous. The mass of granite forming the

fall passes from West to East, it does not look stratified in situ,

but some of the fragments break off like gneiss, and might be called

stratified granite ; it appears very durable, however, and not easily

broken. In colour and its component parts it looks much like the

red Aberdeenshire granite and takes a good polish ; the breaking

up of the slaty and stratified portions of the strata no doubt affords

the black metallic sand of the Namber and Kallianee rivers, and

both sands afford a good iron, if properly smelted. Immediately

above the fall, the bed of the river is one continued layer of large

boulders, which, however, have not been examined, but most probably

they belong to the granitic formation. Einer, and larger falls are said

to exist two days' journey further up the Namber river, but they

are not very accessible. I have failed to find any traces of gold in

the metallic sands of the Namber river. The sands of the Dhun-

seree river, however, and particularly below the mouth of the Kal-

lianee river (which rises in the same range of hills as the Namber)

contain gold according to native account, also the Kallianee river

was in former times considered a prolific gold stream, the washings

having been carried on close under the hills.

26. Decomposing granite rocks, Sfc. —High bank of Brahmaputra

at Choonpoora. In the high bank of the Brahmaputra at Choon-
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poora, boulders of this description are found, but thej have been

deposited there ages ago, probably from the vicinity of the limestone

strata holding the decomposing property.

27. Similar to proceeding (unbroken).—Ditto ditto. Ditto ditto.

28. Depositfrom Brahmaputra after heavy rain.—Found princi-

pally in the inland offshoots and churs of the Brahmaputra. It is

of the nature of rotten stone. This is found sometimes in large

quantities and requires to be scraped off as the river falls, and is

evidently washed down from the decomposing rock associated with

the limestone.

29. Washed from calcined lignites, also of the nature of rotten

stone or crocus martis.—Large masses of true lignite are imbedded

in the soft sandstones of the Booree Dehing, and large quantities

of the same kind but less compact are to be procured in the bed of

the Dhunseree.—From the true lignites of the Booree Dehing a sub-

stance suitable for pigments, as also for polishing metals, is procur-

able. The decayed fossil wood of the same localities (from a state

of chert or flint) also supplies excellent rotten stone capable of

giving the highest polish to precious stones. The Burmese lapi-

daries invariably use this substance in their lapidary work.

30. Compact rock, supposed dolomite or magnesian limestone.—This

limestone is found both in the Brahmaputra and Dora Panee, but

principally in the latter stream, and seems to be associated in situ

with the accompanying granite and felspar rocks, forming the Kaolin

clay, and in this case is a valuable addition to these as containing

magnesia. This is procurable along with the Eooknunsee Peeta

and decomposing granite and felspar rocks of the lower ranges,

Upper Brahmaputra, and probably thus associated causes the decom-

position of these rocks ; some of the varieties of this marble, are

yellow, streaked with dark colored delineations. All the rocks of

this locality contain a quantity of very bright colored whitish

pyrites, or sulphate of iron—the primitive lime marble in particular

containing large quantities of bronze coloured and white pyrites of

all the varieties of this mineral.

31. A variety of No. 30.—Ditto ditto. Ditto ditto.

32. A variety of JVos. 30 and 32.—This is also found in the Upper

Brahmaputra of a purer white than the rocks of the same kind in



342 Economic Geology of Assam. [No. 4.

the Dora Panee. The rock is more easily frangible and appears to

contain more magnesia. Ditto ditto.

33. Primitive limestone.—This rock is in situ in the first ranges

of the Upper Brahmaputra from the Dehong to the Brahma Koond.

The specimen is a good sample of the mineral as it might be

required for purposes of ornamental work, particularly for pave-

ments and table slabs. Boulders of the limestone for mortar pur-

poses can be procured in any quantity during the dry season. The

boulders of a large description of this, and the magnesian limestone,

and the variety passing between serpentine and carbonate of lime

with handsome granite, are found close up to the Northern moun-

tains, but they could only be brought into use for ornamental work

by having slabs cut on the spot which might not be a very difficult

matter, provided protection could be given to the workmen.

34 and 35. Shell limestone.—From under the Namber falls. This

is in large quantities and only requires to be quarried.

36 and 37. Limestone.—Found associated with Nos. 35, 36, and

decomposing felspar and slaty clay. These limestones in their

various beds, of which the extent is quite unknown, probably contain

the decomposing power which affects the granite and felspars in the

same manner as on the Upper Brahmaputra.

38 and 39. Iron.—Smelted from the ore (oxide of iron sand)

washed from the plastic clays of Golaghat and Gilikha in the same

district. These ores have been deposited no doubt along with the

clays from the breaking up of granitic rocks under the influence of

water, vide specimens, Nos. 26 and 27, the latter containing a quan-

tity of metallic sand. But it is evident that in course of time, what

was originally magnetic and non-magnetic iron sands, has become

oxidized and altered. The appearance now being that of natural

exuviae. Both these ores are found in extensive beds, throughout

the Golaghat division inland, as well as on the banks of the Dhun-

seree river at Golaghat, and Dehing Gohainghat. The natives seem

to think that the resources of these ores are inexhaustible, but this

requires investigation. The quality of the ore is considered good,

and, even under the rude processes adopted by the iron smelters, the

manufactured iron ought to undersell that of the Cossyah or codal

iron, if not the English bar iron, though the convenient form, of
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English iron is always an inducement to smiths to work it into

different articles of agricultural use, rather than take the trouble

of working up their own native blooms, which also is more difficult

to effect from the want of proper tools.

I am led to believe that the Golaghat ores furnish a very good

percentage of cutcha iron—twenty seers of charcoal, and twelve seers

of ore, producing five seers of iron, forming a bloom, black, heavy

and sonorous ; but like the Cossyah iron blooms, I have found on

trial, that they lose between fifty and sixty per cent, before being

made fit for steel, or the formation of any cutting instrument. I

am not sufficiently versed in the statistics of iron to offer any

explanation on this point, beyond the idea, that the native furnaces

do not contain sufficient heat to smelt thoroughly any ore which

holds either quartz or clay ; nor do ores of this kind answer in any

furnace without a flux, for which their furnaces do not appear to be

adapted, as I am inclined to think that a proper proportion of lime-

stone introduced into a native furnace would cause it to run. How-

ever 45 per cent, from any iron ore is good, and there is no reason

why even the native method of smelting should not be improved, so

as to give 30 per cent, of really valuable malleable iron. The ores of

the Golaghat district certainly offer a fair prospect of remuneration

to the iron smelter, and I see no reason why with such resources at

command, Cossyah iron codals, which sell at twenty rupees per

maund need be imported.

40. Iron.—Prom clay iron ore, Jeypore. This ore is not that

which is found deposited conformably with the coal, but is found in

beds throughout the whole range of low hills flanking the Naga

mountains ; and even amongst the clay slates, in these higher ranges

we find the same strata. Eeniform nodules are generally lying

imbedded in a marly clay, and in some localities quite exposed.

The amorphous lumps, are generally imbedded deep in the soil of

the low hills, and in former times, this ore seems to have been

excavated from the Tipam hill, the locality of a now extensive tea-

garden belonging to the Assam Company, where the plant grows

most luxuriantly. The present sample is from an amorphous clay

iron ore, or hydrate of iron, dug from the face of the hill, forming

the gorge of the Booree Dehing river at Jeypore. The quantity of



344 Narrative ofthe Travels of Khwajah Ahmud Shah. [No. 4,

scoriae lying about, shews the extent of the smelting in former days,

but whether from this ore, or from other sources along the line of

the river, I cannot say ; my opinion is that these ores would answer

well, smelting them on the English plan, but I think the smelting

of clay iron ores like these could not be attended with either good

or profitable results on the native plan.

41 and 42. Iron.—Smelted from the two descriptions of metallic

sands in which gold is found in the Brahmaputra and in the hills

inland from Jeypore. The difficulty of fusion without addition is a

great drawback to the smelting of these ores, for they afford excel-

lent iron, easily converted into steel. The magnetic black sand will

not fuse without the addition of glass, and cannot be managed in

native furnaces. The magnetic iron fuses, and no doubt, with

sufficient blast heat, would furnish a good proportion of pure iron, I

have not, however, completed my trials of smelting these ores so as

to give a correct opinion as to their usefulness.

43 and4>4<. Washed gravel.—From the Degaroo and Tedding rivers,

Upper Brahmaputra. These are no doubt metallic, but in all pro-

bability contain iron only.

Narrative of the Travels of Khwajah Ahmud Shah Nukshbundee Syud

who started from Cashmere on the 28th October, 1852, and went

through YarJcund, Kokan, Bokhara and Cabul, in search of Mr.

Wyburd.—Communicated by the Government oe India.

At the request of Major Macgregor and Colonel Mackeson, I on

the 28th October, 1852, taking with me six horses and six servants

started for Ladakh, which it took me twenty days to reach owing

to the quantity of snow (it being now winter) on the Ijogicbal

mountain.

In the Ladakh valley the climate is very cold and only produces

"jorve" and wheat, which can be obtained at every stage. Eice is

brought from Cashmere and Manoo (I do not know where the latter

place is.) It is sold at 4 or 5 seers for the "Rupee. Travellers and

strangers are hospitably received by the people. It is under the
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rule of Maharajah Golab Singh, and the people live generally upon

tulhair (parched wheat and barley) which they take with black tea

(the latter is brought from Lassa) and ghee from Cashmere.

"When they once put on their clothes they never take them off

or change them until they are worn out. They are generally of

black puttoo.

The people are idolaters and worship a god designated by them
c ManeeS All the brothers of a family have one wife common to them.

They eat raw meat. Fuel for burning is scarce, and they use

the dung of animals for fuel.

From Eodukh and Chantun they bring the shawl wool, which

is carried upon goats. From Lassa they import green tea, musk-

bags and judwa, (a medicine.) From Ludia they procure cloth,

opium, spices and leather. From Yarkund baraj, China ware, and

lowar (silk).

A few Mrozas (Turquoise stones) imported from Bokhara are

found, used by the women as ornaments. The females go at all

seasons of the year with uncovered heads.

Travellers, owing to the necessaries of life being all imported,

find living in the country very expensive.

Apples and plums grow here, and the trees are principally the

willowand the poplar. I remained atLadakh for a montli and eighteen

days, awaiting the arrival of a kufilah, and arranging for the pro-

curement of animals for my further progress towards Yarkund.

Travellers are obliged to carry every thing with them, nothing

being procurable on the road, as it passes through an unpopulated

country. The hire of a horse from Ladakh to Yarkund in the

winter is 100 Rupees. These animals are all of the Yarkundee

breed, and come in hufilahs from Yarkund, loaded with goods.

For each auimal they have to take a double set of shoes. The

ordinary dress of travellers is a posteen and senabund, and coats of

puttoo, gloves of leather, and long felt boots, they carry with them

on their horses a carpet to lie upon and a blanket to cover them-

selves. The country is too cold for cotton clothes of any description.

On the 7th of January I started for Yarkund, the road to which

is through a rocky barren country, and through defiles. In spring,

about the time of the equinox, it is generally very stormy, and

* 2 z
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there is a great deal of snow ; the road is blocked up for some three

months.

From Ladakh to Lamakeet is five days journey. A stream com-

ing down from the direction of Ladakh and known as the Shahyeak,

flows past the latter place ; this was fordable. Lamakeet is merely

a halting-place, it contains a few huts.

From Lamakeet to Ak Musjid is thirty marches. The country is

totally uninhabited. The Kurra Koorum mountains have to be

crossed on the road. There are two roads, known as the Mary-

han and Ekdan ; the former is the summer road. There are three

kothuls on this line. The tract between the Kurra Koorum range

and Lamakeet, a distance of three days' journey, is called Dubsun,

which, during winter, is blocked up with snow, rendering this

road impassable. The Ekdan (snow) or winter road was, accord-

ing to the people of those parts, blocked up for twenty-two years,

and water accumulating above it, caused the snow at last to give way

and they say that this was the cause of the great flood of the Indus

in 1840\ This is the route almost always now followed by the

hufilahs, and is two marches shorter than the other.

I witnessed a curious phenomenon on this road ; the snow while

melting did so at some distance from the ground leaving masses

in the shape of large trees, from which hung icicles, and between

which the traveller moved along ; and it seemed as if you were in the

midst of a sea of crystal, from which innumerable colours were

reflected, and moreover, on the top of the snow were large rocks

and stones of a red and white colour. We have to pass through this

sort of country for half a day's journey. The Kurra Koorum is a

small mountain, but when a wind which is known as the sootuk,

blows, the air becomes very rarified, and breathing becomes difficult.

During the spring the north winds prevail and there are very heavy

falls of snow, which frequently oblige hufilahs to return from

whence they came. The sootuh frequently causes the death of

horses ; if an animal dies on the road and there is no spare one

for his load, it is buried and left there until its owner can go back

and bring another from Ladakh. From the Kurra Koorum to the

Akhtab mountains a journey of three days, there is no water on the

road, and frequently when bad arrangements have been made and



1856.] Narrative of the Travels of Khwajah Ahmud Shah. 347

no water has been carried along for the animals, horses on arriving

at Akhtab drink so ninch that they die ; the road traverses a pass

through the Akhtab mountains, through which there are two roads,

theKullian and the Kookrai. On theKookrai road, water and fuel are

procurable, but this road is difficult in the summer, as it winds along

the beds of torrents, at that season swollen by the melting of the

snow. The people of Kunjoot, robbers by trade, infest this road

during the winter, but it is free from them during the summer months.

On account of these banditti, Jcuflahs frequently go round by the

Kullian route, which is longer and more difficult, besides being

dangerous from the continual moving of glaciers. It takes some six

or seven days to get through the Kullian, after which four days' march

brings you to Kurgulluk, a large place contaiuing a bazar, and well

populated. Here every thing is procurable, being brought from

Yarkund.

From Kurgulluk to Yarkund it is three marches through a plain

cultivated country, irrigated from hill streams. About half way

you cross the Yarkund river, which, duriug winter is frozen and

crossed on the ice. At present, there is a ferry with oue boat.

This of no great breadth, but is very rapid. The country is studded

with numerous villages.

I reached Yarkund on the 17th February and remained there

and in its vicinity for three months, during which period I was

making enquiries regarding Mr. Wyburd, and sent a man for the

same purpose to Aksoo distant eighteen marches. At every stage

on the road there are buildings called Wurtung ; where the autho-

rities have men from the city to carry daks from Yarkund to Aksoo,

and from Aksoo to China, to Biejun (Pekin). To this place it is six

months' regular journey, but the dak arrives at Pekin in twenty

days, an answer arriving to a message from Yarkund in forty;

daily communications are passing between the two places. The

dak men are mounted on their own animals ; for the performance

of this service they are exempted from taxation.

Halfway to Aksoo, nine marches from Yarkund, the Chinese

have built a new city called Inyshuhr (the new town) which is

situated on the Kashgur river, here four roads meet, viz., one from

2 z 2
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Kasbgur, another from Yarkuud, a third from Aksoo, and a fourth

from Khoottan (a province of China.)

Whenever an army is required for any purpose, it is sent from

this city. The Mahomedan city and the Chinese fort are separate.

In the latter there is a garrison of from 15,000 to 20,000 men,

they have guns but no sowars (cavalry). Their troops are all

footmen.

Aksoo is a very fine city, containing springs of water. The climate

is temperate. The residence of Seduk Beg, the present governor,

is on a height in a fort separate from the city, at about the same

distance as the Bala His3ar is from the town of Peshawur.

From Inyshuhr to a large place, Oochtoorfan, on the direct road to

Pekin is three days journey. Travellers are not allowed to go by

this route.

Najmoodeen, the man I sent to Aksoo, returned without being

able to hear any thing of Mr. Wyburd.

Yarkund is a large walled city supplied with water from the

Yarkund river, distant some three or four koss. It is a great place

for fruit ; here grapes, pomegranates, apples, melons, mulberries,

plums, aloochas, cherries, and quinces, all grow luxuriantly. Yar-

kund is such a dusty place that the new moon cannot be seen, and

when it rains, it rains mud ; for this reason people do not wear any

white apparel ; their dress is long and loose ; they wear boots. Tra-

vellers and learned men are much respected. The king of the

country is always a Mahomedan, to him the people look for justice.

The Chinese governor is designated the Umban, and his deputy

Dalocah ; they reside in a fort along with their troops who are all

Chinese, and of whom there are some 6 or 7,000 here ; the " Khalaie

Shuhr," (Chinese fort) is separate from the town. They have little

or no communication with the people of the country. "Whatever

they require they procure through the Mahomedan ruler of Yarkund.

After five days I went and paid my respects to this authority, whose

name was Afreedond, and title " Wauk ;" he is the executive ruler

and decides all matters after referring them to the Umban. The

latter signs all passports. The actual walled city of Yarkund is

not so large as that of Peshawur, but there are extensive suburbs

outside. Horses are very numerous here, but the troops being all
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Chinese unaccustomed to horses, accounts for their not having any

cavalry.

The people generally are contented and well pleased with their

rulers. There are no other taxes in the country save the land-tax,

which amounts to about one-tenth of the produce.

After making full enquiries and not getting any information

regarding Mr. Wyburd, I started for Kashgurh on the 27th May,

and sent Myeefoodeen to Khoottan. 'From Tarkund to Kashgurh

the country is cultivated, and along the road at regular stages the

dak is kept up. After three marches I arrived at Inghissar, a small

town, having a Chinese fort and garrison of about one thousand

men, situated on a commanding position. Water is abundant and

fruits plentiful. I remained here a short time, and then proceeded

to Kashgurh, which I reached after three days. I remained at

Kashgurh, in order to enquire after the fate of Mr. "Wyburd, for

two months. The reason of this delay was as follows. The road

between Tarkund and Kokan was closed in consequence of the

ascendancy of Bizong Khoja, whose ancestors formerly ruled over

Tarkund, Aksoo, Kashgurh, Khoottan, Inghissar and Oochtoorfan
;

the Umban of Kashgurh having by order of his superior the Tar-

kund TJmban, ceased to grant passports to travellers by this route

;

and also because Aksukol Ingamat Khan, a deputy of the Khan of

Kokan, who, according to custom, with the sanction of the Chinese

authorities, was collecting tribute from certain subjects of the

Kokan Khan (traders residing in the city of Kashgurh) had been

ordered, on account of some former disputes, to desist from doing

so. For these reasons the Kashgurh Umban refused to grant me
passports until he received authority for so doing from Tarkund.

Nyamut Khan also informed me that I could never get to Kokan

without first receiving the sanction of the Khan of that place to

proceed there, so I accordingly despatched Kasim Jan, a man of my
own, with presents for the king ; asking for his permission to pro-

ceed
; and I myself returned to Tarkund to get passports, which I

had the good fortune to obtain through the influence of Afreedond

Wauk, the governor. Here I met with Nujeeboodeen, who had

returned from Khoottan having been unsuccessful in obtaining any

information regarding Mr. Wyburd. From Tarkuud to Kurrakash
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in Klioottan is nine days' journey. Khoottan is a district containing

six towns, viz. : Kurrakash, lichee, Uronakash, Shukra Cheera,

Kurria, and Tagh.

Kurrakash. There is a large river near to this place which

is crossed by boats, and the horses here are taught to swim.

lichee is the residence of the Umban of the district ; the name

of the present man is Ulsh Beg,

Uronakash. From lichee this place is distant half a day's

journey, and between the two the Uronakash river has to be

crossed ; in the season when this is shallow, the people of the coun-

try find johurs, which are described as precious stones, which when

clear are valued at their own weight in silver. They are used by

the Chinese for making handles of knives and plates of different

descriptions.

Shukra Cherra. In this place they manufacture a great deal

of silk and many carpets.

Kurria. This is also a great place for silk.

Tagh. The climate of this district is good
;
grapes are dried

here to a great extent ; the ordinary fruits of Tarkund are plentiful.

The men of Khoottan are extremely handsome, and by order of

the emperor of China, the whole of the population have to go during

the winter months to a place (name forgot) distant forty days'

march, and there dig for gold, for which they respectively receive

seven puis of silver (equal to about 30 Rs.) whatever be the re-

sult of their operations ; the gold that is collected, all becomes the

property of the government. All over the Yarkund country, Chinese

coinage is in general currency.

Prom Yarkund, going by Aksoo, it is fifty-eight days' journey to

Ihl, near to which the Russians have their frontier Cantonments,

the head Chinese functionary in this place is called Joongtang.

•jF ^It" TT Tt* •«• -9F "W TV-
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There are no Russians in Ihl itself, but this is one of the routes

by which Russian goods find their way into China, and Chinese

commerce passes up into the Russian territories.

After receiving my passports I returned to Kashgurh where I

arrived on the , here I found that Kasim Jan had returned
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with a letter from the Khan of Kokan, and I remained for about

another month, making arrangements for my onward journey as I

had to go without a kufilah.

Kashgurh is a considerable town surrounded by a fortified wall

and supplied with water from running streams. To prevent an

euemy during the time of hostilities from cutting off the supply,

there is an extensive tank inside the town, large enough to keep the

people supplied ; one man holds the special office of keeper of the

tank ; the town is surrounded by numerous gardens, and tanks, and

private residences. The Chinese fort is distant from the town

about three koss in the direction of Tarkund. The builder of this

fort was severely rebuked for building it in the direction of Tarkund

in place of towards the frontier. The climate of Kashgurh is salu-

brious and fruits plentiful. The people have great intercourse with

the Kokanese, and they are very similar to the latter in their man-

ners and customs. The boundary of the Chinese territory extends

to one march beyond Kashgurh on the Osh road.

On the 18th December I left Kashgurh, and after twenty-eight

days' march through a mountainous, difficult wild country inhabited

by wandering tribes, I reached Osh in the Kokan territory. I

carried all my provisions, &c. upon five mules. There are no great

streams to cross on this route, but about half way you cross over

the Temkhdewan mountain, which is the most difficult portion of

the road.

Osh is a small city near a hill called the Tukhti Snliman, on the

top of which is erected a musjid. In this hill there is a large cavern

which can only be entered by a man on all fours ; in the midst of it

water is found in a sort of tank. From the summit of the Tukhti

Suliman, you have a commanding view over all the city which

is at the foot of it. It is a dry hill without any vegetation upon it.

The climate of this place is salubrious. From Osh it is two marches

to Moorghela, another small city with an extensive bazar, and many

hummams, schools, and seraies, a plentiful supply of water and

numerous gardens ; it is situated in the midst of a well cultivated

country. From Moorghela to Kokan Khas there are two roads, the

one over a " murali" or desert, and the other through a cultivated

tract. It is distant two days journey, I arrived at Kokan on

the .
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Kokund or Kokan is a large and thickly populated city ; the

houses are built of pucka bricks ; they generally are only of one story,

though there are a few of two or more. Houses here do not last

long, owing to the dampness of their foundations ; the soil is very

moist, and during the winter there is a great deal of mud in the

streets ; it is so bad that people can only move about at that season

on horseback, and horses frequently sink into it as deep as their

shoulders ; when storms of wind coming from the west prevail, they

dry this up to a great extent. The city is a walled one ; the prin-

cipal officer in it, besides the Khan is the " Ming Bash," or

prime minister, who performs the general duties of the Government

;

the military and civil establishments are all mixed up together.

There is abundance of water every where, and in the city there are

numerous fine bazars and extensive seraies.

The name of the present ruler of Kokan is Khuda Yar Khan, he

is a man of about 25 years of age, he has a brown beard and only

wears his turban out of doors. His palace is situated in a fort

which is separated from the town by a stream ; it seems to be a place

of no strength and has no command over the town ; it has two gates,

across which there is a chain, which has to be removed each time to

admit of the ingress or egress of passengers ; over one of these there

is a balcony in which the king locates himself when he reviews the

troops or upon high days and holidays. Both in the court yard of

the palace and outside of the town there are guns. The army are

armed with muskets, lances, knives, axes, and swords on the end of

muskets ; they consist entirely of Cavalry with the exception of a

new Regiment of Infantry which they are forming and which may

be some 3 or 400 strong ; there is no regular army, but the troops

consist entirely of Ooloos or Militia. Many landholders hold their

lands from Government on condition of their being ready always to

turn out a contingent when so required. The Kokanese under

Kasim the Ming Bash, when they were defeated by the Russians

at Ak Musjid, were about 10,000 strong and lost 20 guns, all that

they had with them. These guns are drawn by horses two or three

to each, they have men kept specially as gunners
;
gunpowder is

made in the city ; I do not know where they get their sulphur from,

but there was lots of it exposed for sale in the Kokan bazar ;
saltpetre

is manufactured on the spot.
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On the occasion of great festivals, the Sowars amuse themselves

at a game called " Koke Boree," a goat is killed and taken outside

the city to a plain and a goal is marked off at some distance, the

Sowars make a rush and there is a regular scramble for the goat, or

for parts of it, which are immediately carried off to the goal, on

arriving at which the flesh becomes the property of the carrier of

it. There is sometimes such a resolute struggle for the pieces that

men frequently get killed. The king himself sometimes joins in

this pastime. They are fond of horse-racing, but practise it (by their

own account) to enable them by their fleetness to escape from pur-

suing enemies ; they all wear boots with large iron spikes on the

heels of them ; as also small caps (a sort of fez bent to one side)

which out-of-doors they cover over with a pagree.

Ak Musjid is forty days' march from Kokan. In the Kokan

bazars, Eussian goods and merchandize of all descriptions are com-

mon, the principal of which are nanka, (common cotton cloth,)

chintzes, turbans, and fine cloths, fur, trays, boxes, &c. The

principal road is by Ak Musjid. The tax upon these articles is col-

lected at Tashkund, distant five days' journey from Kokan.

The exports of the country are Kokan chintzes, which are here

manufactured of a very fine quality ; the goods are sold to Badra-

nashar merchants who carry them on camels, which are numerous
;

no Russians ever come themselves, there are only two in the country,

and these were prisoners captured by Kasim at Ak Musjid. These

unfortunates are now slaves. I saw them and, upon seeing their

circumstances, it struck me that they might be the Europeans

of whom I was in search, but I was soon undeceived. At Kokan I

made every enquiry after Mr. Wyburd in all the bazars and seraies,

and from the people of influence. I also sent a servant by name

Abdoolla to Tashkund, he returned without being able to procure

auy information. The only intelligence I received of any Europeans

ever having been here were of Messrs. Martin and Allen,* who

* The Syud shewed me a scrap of paper which he got, and I found it was a good

character given to a servant by Dr. Martin Honigberger, now in Cashmere, who

formerly traversed *these countries. The other name, Allen, is I suspect meant

for that of Lieut. Conolly still called by the natives of Kokan " Khan Ali."

3 A
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arrived within the reign of Mahomed Alii Khan, the late Khan,

about fifteen years ago. The former departed and took the route

by Kussia, while the latter returned to Bokhara. I now took my
leave of Kokan and started for Bokhara, the first stage was, 1st,

Berharuk ; 2nd, Mharrum ; 3rd, Khojund, a town situated on the

river Syr, having good bazars and many mosques ; here also I

enquired after Mr. Wyburd without success. 4th, Eibat, (a fort ;)

5th, Arra Suppah, which is situated in a hollow on both sides of a

stream ; the Mullick of the place has his house on an adjacent

eminence. This place is on the boundary between Bokhara and

Kokan, paying tribute to neither, though nominally subject to

Kokan. We had passports from the Khan of Kokan to take us as

far as this, after which we proceeded without any. 6th, Ijour in the

Bokhara territory. 7th, Kirghizwad. 8th, Jeezukh, a small town of

which Kunnatshue is the present ruler. Travellers are stopped here,

their baggage examined, and intimation of their arrival sent express

to the Khan of Bokhara. 9th, Boolak Tash. 10th, Peshkobrook (five

bridges). 11th, Samurkund, a large town situated on a stream of the

same name, a tributary of the Oxus. This was the capital of Timour

Shah Koorghanee, in whose time there was a pucka bridge across

the river, the remains of which now exist ; there is a tablet upon it

bearing date 986 Hegira. It contains many fine old mosques and

has numerous seraies and schools, the king of Bokhara makes this

his summer residence. Erom Samurkund there are good roads to

Tashkund and Shuhrasulz, the former distant fifteen days' march

and the latter some five or six. The people of the country are

generally pleased with their rulers and happy under their rule;

there is little or no oppression. Not being able to learn or hear

any thing of Mr. Wyburd here, 1 proceeded on my journey.

12th, Dhola, "^ The road runs through a well cultivated

13th, Kutta Koorghan, i district, producing wheat and grain of all

14th, Koosh-house, \- sorts, and irrigated by canals from the

15th, Ak Chali,
|
river ; seventeen marches from Kokan to

16th, Boyi, J Bokhara.

On the 1st of May I arrived at Bokhara, and put up in Muhulla

Kasigram (potters) for a period of one month. I continued making

enquiries in every direction regarding the fate of Mr. Wyburd. I
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met one person, that I at first thought might be he, a stranger who

would not tell his name to any one, but upon my shewing him Major

McGregor's English letter that I had with me from him, he could

not read it, and moreover I discovered that this individual had spent

some ten years in Cashmere, which convinced me that he was not

the man I was in search of, besides which, this person had not the

appearance of a European.

It is notorious in Bokhara that the king was the murderer, or

rather caused the murders of Conolly and Stoddard.

Bokhara is a densely populated city, in the summer it is very

hot and in the winter extremely cold ; there are stone-tanks in every

street ; these are filled by water-cuts from the river, but for three

months of the year, during which the leaves of the mulberry tree

have been decaying in the water, people who drink from these tanks

become unhealthy, and suffer much from the Guinea worm, which

is a common disease in the country. There are several physicians

in the city who are great practitioners in curing it by extraction of

the worms. "Water for the king's private use is brought from a

great distance. In Bokhara are found merchants from Persia,

Oorgung, Cabul, and Kokan, each of which places have their re-

spective market-places. The Jews have also a separate division. The

bazars are clean and kept in good order, and well stocked with mer-

chandize of all descriptions. There are fifty seraies and three hundred

and sixty musjids ; the town also is divided into three hundred and

sixty mohullas or divisions. There are numerous hummams or baths.

Eor every division of the town, the king has a news-writer, who sup-

plies him with daily information of all that occurs, and weekly reports

are sent in the same manner from the country ; for this reason the

people fear him greatly, as he is acquainted with all their transac-

tions. The present ruler Behadoor Khan styled Syud Ameen JN"us-

seeroollah Khan is about fifty years of age. No great friendship

•exists between the governments of Kokan and Bokhara, but I know
that an envoy went to Bokhara during my stay at Kokan, as on the

road I met him returning accompanied by an envoy from Bokhara.

Both in the Kokan and Bokhara states, gold and silver coins are

coined and are current, the people are generally well off, though the

subjects of Bokhara are the wealthiest, owing to their having a few

a a 3
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years ago plundered the Kokau country with an army. There is a

brother of the Khan of Kokan's now at Bokhara; he had a dispute

with his brother and sought refuge in Bokhara. There are some

regular troops at this place which are drilled by Summund Khan, a

Cabuli. The horses of Bokhara are superior to those of Kokan ; I

saw no Russians at Bokhara, and know it to be an ancient law that

they are not allowed to travel within the boundaries of this state.

The Russian hufildhs come direct to Bokhara and have to pay heavy

duties upon goods upon their crossing the frontier. Not being able

to procure any information regarding Mr. Wyburd, I suspected

that perhaps he might be in prison, and so made friends with Meer

Shah, the keeper of the prisons, from whom I learnt, and I feel con-

fident, that no foreigner was there in custody ; so leaving Khwajah

Mahomed Shah, one of our fraternity, to continue the search and

make enquiries, and with instructions to keep me informed if he

should learn any thing about Mr. Wyburd, I myself started on my
way back.

From Bokhara to Cabul.

On the 2nd June I left Bokhara.

1st stage, Mimleck. If you leave early in the morning you reach

this place in the afternoon. At this season of the year it is so hot

that people ride upon camels and not upon horses.

2nd, Kraool, water from small streams, country cultivated, provi-

sions for cavalry and infantry plentiful.

3rd, Khojah TJmbanik, left at sunset one night, and by day light

next morning arrived here on a camel. Water here from a stream.

4th, Khasan, about the same distance as yesterday.

5th, Kuslice, a small town subject to Bokhara, from this place a

road branches off to Shukur-i-Sulz, distant five marches.

6th, Shore Koodook ; here water is procurable from a well ; coun-

try now barren.

7th, Chul Boor: this is only an encamping ground ; the water for

the supply of travellers is collected in a tank, it is all rain water,

and very little of it. (If an army was to move by this route they

would have to carry all their water along with them); country sandy

desert.

8th, Banks of the Amoo or Oxus. From Hushee the road all the

way to the river traverses a sandy desert ; there is no village or city
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here ; there are two boats at this ghat (the property of the Bokhara

king) ; the breadth of the river is very great
;
you cannot distinguish

a man's features across the steam ; it is more than four times the

breadth of the Jhelum at Sounuggur ; one boat can make but two

trips in the course of the same day ; all the hifilahs cross at this

place. It is three marches from this ferry to Balkh : upon crossing

the river the aspect of the country quite changes, you are now in a

cultivated country covered with villages tolerably populated, I

forget the names of the halting places, provisions of all sorts

plentiful, even for an army ; there are no Seraies for travellers.

Balkh is an old ruined city, containing the remains of many old

buildings. Hot winds blow here, as also occasionally the Simoom ; for

fear of the latter, travellers seldom stay at Balkh itself but go on

to Muzaree Shureef where there is a well known Izearut and also a

town. This is now the residence of Sirdar Ufzul Khan ; it is consi-

dered healthier and cooler than Balkh itself. I could hear nothing

of Mr. Wyburd here, so on the 23rd June I went a long night's

march to

—

1st, Yarh Kooryhan, this is a small city which is also called

Khoollum ; the present ruler is Mahomed Shureef Khan. It is a

cooler place than Balkh and the country is irrigated by numerous

hill streams.

2nd, Lungi, a short march through hills. A tax called Khurygya

is here levied upon every horse.

3rd, Ghuznee Kuk, to-day's march is good for camels, and even

for guns, which were taken up by this route when Mahomed Shureef

Khan was turned out.

4th, Char Baghi Sultan, country hilly, road difficult,crossing many

streams, no provisions to be got.

5th, Hybuk ditto, ditto.

6th, Saibagh.

7th, Khoorum. ^

8th, Itowee.

9th, Doab.

10th, Budder.

11th, Kamurd.

12th, Saighan.

13th, Akrabuk.

Water is plentiful, road tolerable

for camels, provisions scarcely pro-

curable, road passes up and down hills

during: the whole distance.
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14th, Bumam, here are the remains of an old city formerly called

Golgoolla, it was destroyed by Jengh Sing Khan.

15th, Lopchi.

16th, Kaloo, this is a very difficult march.

17th, Gurdun Daver.

18th, Takanah.

19th, Kote Ushnoo.

20th, Cabul.

This route passes over Dunda Shikun (breaker of teeth) and the

Kaloo mountains as also over the Purypilan. The inhabitants along

the whole route are notorious robbers, and for this reason kufilahs

are always obliged to travel by day, but have even then always to

be on the look out. Ghee, wheat, barley and fuel are procurable in

places, but provisions are altogether generally scarce.

I arrived at Cabul on the 12th July, stayed there some time and

then came by the regular marches to Peshawur, where I arrived some

ten days ago.

The above information was taken on the 22ud November.



PROCEEDINGS

OF THE

ASIATIC SOCIETY OF BENGAL,

For June, 1856.

At a monthly general meeting of the Society held on the 4th

instant, at the usual hour,

A. G-rote, Esq., Vice-President, in the Chair.

The proceedings of the last meeting were read and confirmed.

Presentations were received,

Erom Lieut. A. Trotter, a collection of fossils from Kohat.

On the proposition of Captain Thuillier, seconded by Mr. "Wood-

row, the best thanks of the Society were voted to Lieut. Trotter for

the valuable collection of fossils sent by him.

2.—Some drawings of fossil bones from the same district by

Lieut. Garnett, Engineers.

Professor Oldham read the following extract from a letter of

Lieut. Garnett, Engineers, regarding the fossils, sent by Mr. Trotter.

" They have been selected as the most portable, and at the same

time characteristic specimens of the fossil fauna of the valley of the

Indus. The extent of the bone bed in this part of the Indus, as

far as it is at present known, is limited to about eighteen miles of

the river's course from the village of Choorlukkee to the mouth of

Kohat Towy. Fragments are sometimes found five to seven miles

from the banks of the river. The great depth of the ravines near

Kooshalghur, and indeed all the way along both banks of the river,

facilitates the search for the bones very mucli ;—some of the Khudds

are 200 feet and upwards in depth. The tertiary beds here consist

of a softish sandstone, generally of a light grey or green tint, with

partings of red and grey marks. The strata have been slightly

tilted since deposition, which has caused the sandstone to form pa-

rallel ridges of from ten to sixty feet high all over the valley.
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These ridges of rocks have one side steep like a wall, whilst the

side to which they dip is at a tolerably gentle incline. The dip of

the strata is always conformable to that of the higher ranges in the

vicinity. The whole of the valley of the Indus is highly interesting

in a Geological point of view, but peculiar interest attaches to the

part about Kooshalghur since the discovery of these fossil remains

of mammalians and reptiles of the Tertiary period. I discovered

the first bone accidentally in laying out a road between Kohat and

Kooshalghur in 1852, since then several thousand fragments have

been brought to me. The people of that part of the country have

been encouraged to search for the bones, and now nearly every

villager at Kooshalghur has become a collector. Both men and

children hunt for them when not employed in the fields. They call

this" the harvest of bones." I have no doubt strata of the same

age will be found on examination to extend along the greater part of

the upper valley of the Indus. Mr. Greenough's map shews that

they appear again in Scinde and near the embouchure of the river.

In conclusion, I will only add that I shall be very happy to forward

any interesting specimens which come to hand to the Asiatic Society

at Calcutta, and also to supply any information in my power con-

cerning these fossil remains, and the district in which they are found.

As my professional duties afford me no leisure for prosecuting the

study of the subject, I hope the Society will afford me some informa-

tion regarding these fossils—they evidently belong to animals of

several different types, and I am anxious to know with wfrat known

animals they are identified, or if referable to unknown species, what

conjectures may be formed concerning them. With this view, I

have numbered all the specimens sent, and have kept a duplicate

copy for reference."

Mr. Oldham pointed out the great importance of obtaining further

collections of fossils from these deposits.

3.—From H. Haughton, Esq., blocks of fossiliferous limestone

from the farm caves near Maulmain.

4.—From the government of Bengal, a collection of Geological

specimens collected in the vicinity of the Hurriogan Nuddee, by

J. Wi Masters, Esq., Sub-Assistant, Golaghat, and forwarded by

Colonel Jenkins.
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5.—From the Hon'ble Court of Directors through the Government

of Bengal, a copy of the Catalogue of the birds in the India House

Museum.

6.—-Prom the Government of Bengal, maps of the districts of

Beerbhoora, Maldah, and Twenty-four Pergunnahs for the Musuem
of Economic Geology.

7.—From the Koyal University of Christiania, Norway, the latest

publications of the University.

8.—From Mr. W. Elliot, M. C. S., copies of Sanscrit MSS.

noted in the mar-
* Jabal, Brihajjabal, Rahasya, Kauisiki, Chetta, Sarira, . # obtained from

Amritabindu. Brahma, Garbha and Ithihasa. °

the Library of the

Eaja of Tanjore.

Babu Eajendralal Mittra observed that from a cursory inspection

of these MSS. he believed them to be very rare and of considerable

value.

The following gentlemen, duly proposed and seconded at the last

meeting, were ballotted for and elected ordinary members.

Lieut. R. De Bourbel, Engineers.

Dr. Mouat, and

Lieut. Chancey, Madras Army.

Captain H. Yule, Engineers, was proposed for election by Lieut.-

Col. W. E. Baker, seconded by Professor Oldham.

The Council submitted a Report recommending that the Eev.

J. Porter, of Damascus ; Monsieur A. Von Kremer, of Alexandria
;

Dr. E. Smith, of Beyrout ; J. Tailor, Esq., of Bussorah ; M. M. H.

and A. Schlagintweit, and Dr. Wilson, of Bombay, be elected corres-

ponding members of the Society.

The election of Babu Eajendralal Mittra as a member of the Council,

reported at the last meeting, was confirmed under bye law 60.

Pursuant to notice given at the last meeting, Captaiu Thuillier

moved " that a proposition be submitted to the Society at large,

that the subscriptions of members of the Society be reduced from

sixteen to ten Es. per quarter."

Professor Oldham proposed the following amendment, " that it

being the opinion of the present meeting, that the subscription^'

the members should be reduced, they request that the votes of tha

P> B
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non-Eesident members may be collected on the proposition, and a

special meeting summoned for its decision."

The amendment was put to the vote and lost.

A second amendment was proposed by Mr. Beaufort, " that the

reduction be made experimentally for one year, and in regard to

new members only, with a view to ascertain in what degree such

reduction will attract members to the Society."

This amendment was also negatived.

The original motion, seconded by Lieutenant-Colonel Baker, was

then put to the vote and carried.

Mr. E. Hamilton then moved, seconded by Mr. Atkinson, " that

the second Wednesday in September be fixed for a special general

meeting, for the purpose of finally deciding the question and be

duly advertised accordingly."

Carried.

Communications were received

—

1.—From Sir Proby T. Cautley, offering thanks for his election

as an Honorary Member of the Society.

2.—From Babu Eada Nath Sikdar, forwarding copy of a Meteoro-

logical Eegister kept at the Surveyor General's Office, Calcutta, for

the month of March last.

3.—From Mr. Assistant Secretary Oldfield, enclosing copy of a

Meteorological Eegister kept at the office of the Secretary to the

Government of the N. W. P., Agra, for the month of April last.

4.—From Lieut. E. Stewart, submitting a sketch of the Kooki

Grammar and a Meteorological Eegister kept at Apaloo for the

month of November last.

5.—From W. Grey, Esq., Secretary to the Government of Bengal,

enclosing correspondence relating to the existence of iron ores in

the Carribari Hills and at Dhubri in Assam.

The substance of this correspondence was contained in a letter

read at the last meeting. The specimens forwarded to the Govern-

ment were submitted to Dr. M. C. Macnamara for examination.

His report is as follows :

—

n The iron is chiefly combined in the ore with sulphur, but some

oxide of iron is also present. The quantities of metallic iron amouut

to only 17.3 per cent.
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" The copper is also partly present as a sulphuret, partly as oxide ?

The proportion of metallic copper amounts to 70 per cent."

The Curator of the Museum of Economic Geology read a report.

The Librarian submitted his usual monthly report.

Mr. Oldham at the request of the President, described in detail

the Geological structure of the Talcheer Coal field, in the tributary

mehals of Cuttack, which had been examined during the past season

by Messrs. Blanford and Theobald attached to the Geological Sur-

vey, illustrating his remarks by maps and sections of the field. The
full details will shortly be published.

On the motion of the Chairman, the best thanks of the Society

were voted to Mr. Oldham for his very interesting information.

Report of the Curator, Museum of Economic Geology.

Geological and Mineralogical.—We some time ago received from Cap-

tain Blagrave, a collection of rocks and minerals from the hills of Shahkol,

Sanglee and Chemot (?) in Jhung, but I was, and have been since, pre-

vented from taking them up by other researches then on hand. This I

hope to do forthwith, but I mention them here that the donation may be

on record, which it should have been earlier had I not proposed first to

examine them before mentioning them and then passed them over for

more urgent matters.

In the Rev. Mr. Hislop's collection from Nagpore, I have found a very

fine specimen of the scarce mineral Condrodite, which is upon the table,

as well as the museum specimen of it from New Jersey, U. S.

From Dr. Spilsbury we have received a specimen of Schorl in quartz

from Choor Serai, North of Nagpore.

I have had to revise my second paper on the silt of the Hooglily

announced at a former meeting, and in consequence of the farther views

to which I have been led, to repeat several of the examinations, and to

add some new ones, which has delayed it greatly : I now present it complete

for the Journal.

Economic Geology.—We have received a series of copper ores from Dr.

Campbell of Darjiling, who was in hopes that he had found blue copper

(the azurite or blue carbonate of copper) amongst them, but this was

merely a deceptive appearance, and the ores are the same unpromising

sulphurets as before, in a very tough rock, and apparently not found in

large masses. However this is but the surface indication, the produce of

a shaft or gallery may be something widely differing.

3 b 2
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I have been occupied for a considerable time since my last report with

analyses of iron ores for Col. Drummond, of which the following are the

tabulated results :

—
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No. 2. Dechourie, .... 2 00 22.40 0.91 2.6i) 73.50* 1.41 50.96

No. 3. Loha Bhurhur,.. 2.50 20.00 7.91 1.90 .. 75.05f 7.36f 52.00

W... 2.75]
No. 4. Loha Bhurbur, I 43.75 3.90 2.43 42.02 0.15 29.13
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Native iron-slags, .... 40.25 3.65 ,
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60.13J 4.03J 46.42
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No. 5. Turwagar, 4 . . .

.

\
44.40 .. 12.00 .. 27.60 6.15§

IC.A. 4.35 J

* Excess from peroxidation.

f In No. 3 much specular iron and peroxidation of protoxide.

J Loss from water of combination with the earthy matters and ore.

§ Some excess from peroxidation.

We have received from Mr. Hodgson of Darjiling two bottles of water

from the Minchu spring, near that station, and from A. Grote, Esq. C. S.

some small bottles of mineral water from Sosoneah, North of Hazaree-

bagh, and also a larger quantity of a mineral water from Kudjorah in

Jessore. Of these three waters I have completed a preliminary examin-

ation which will form a paper for the Journal.

From Mr. Cowan of the Gas Light works, who called for some informa-

tion about a yellow earth, of which a quantity was procured in the bazar,

and which they find useful to mix with the English fire-clay for their

retort furnaces, I have obtained a specimen of the Boghead Cannel coal

of Linlithgowshire, which is a great acquisition to the coal collections.

In sending it, that gentleman writes :

—

"I have left you as promised a sample of the Boghead Cannel coal

found in Linlithgowshire. I have now had a fair trial of the Bengal coal

for gas-making and find it very good indeed."

I have received from Major Ramsay a specimen of a supposed coal

shale from the Nepal Terraie, close to the plains, at a place called Hetoun-

da, where the mineral, it is said, abounds. It was discovered by a

brother of H. H. Jung Bahadoor, and the minister was desirous of having

an opinion upon it.
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Though a surface specimen, and a good deal mixed with a promising

kind of sandstone in layers and nests, it proves to be a very fine bitumin-

ous Lignite, giving on analysis—
Gaseous matter, 35.50

Carbon, 50.25

Ash (reddish),, , 14.25

100.00

which are nearly the average constituents of the common Burdwan coal,

so that it is thus a very good fuel ; and if good workable beds or veins of

it are found, and water carriage is within reach, no doubt it may prove

highly advantageous to the river steamers at Dinapore and higher up.

Babu Eammanath Bannerjee has handed to me a specimen of coal and

four of sandstones. The coal is found very near to the surface, at Dar-

jeeka, seven miles to the N. West of Eanneegunge. It is of an excellent

quality being quite equal to the average of the good Eanneegunge and

Chinakuri sorts.

Its specific gravity is, 1.32

Its contents in 100 parts are,

Water, 2.90

Gaseous matter, 31.85

Carbon, 54.85

Ash, 10.40

100.00

Of the four sandstones three are quite worthless, but the fourth is a

tough compact brown sandstone with a calcareous cement, splitting in

layers thin enough to be used for roofing, like slates.

To Dr. Spilsbury we are indebted for the following valuable specimens :

Hematite iron ore with manganese from Ponhoga, near Jubbulpore.

Manganese ore from Eamtek Nagpore.

Quartz rock with gold from Australia.

Massive gold from Australia.

Gold in ferruginous clay from Frederick's valley near Summerhill,

Australia.

Massive gold with matrix from California.

From Captain Saxton of the Cuttack Survey we have received a speci-

men of the washed sand from the gold washings of the Brahminee and
some of the gold sand. I do not find the washed sand to contain any
thing worth notice, and the auriferous sand is in too small a quantity to

afford a portion for analysis.
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Dr. McGowan of Ningpo has sent us from that country, with some

other specimens, which I shall advert to in a future report, a small bit of

alum stone from the Sung-Yang hills bordering on Foh Kien, together

with a newspaper extract describing some of the uses of alum in China,

and the works from whence this his specimen is obtained. The extract

is as follows :
—

" Alum.—About eleven hundred tons of Alum have been exported within

a short period, chiefly to India. This mineral is largely employed by the

Chinese in dying, and to some extent in paper-making as with us. Sur-

geons apply it variously after depriving it of its water of crystalization,

and in domestic life it is used for precipitating vegetable substances

suspended in potable water. It is used also by the Chinese in a manner

peculiar to themselves. Fishermen are usually provided with it, and when

they take one of those huge Bhizostoma which abound on the coast

they rub the animal with the pulverized styptic to give a degree of coher-

ence to the gelatinous mass. Architects employ it as a cement in those

airy bridges which span the water-courses. It is poured in a molten state

into the interstices of stones, and in structures not exposed to constant

moisture the cohesion is perfect, but in damp situations it becomes a

hydrate and crumbles, a fact of which the whole empire was officially

informed by the government about thirty years ago. It was discovered

that water had percolated into the mausoleum of Kiaking, having been

built too near to the mountain side, the alum cement imbibed moisture,

segregated and opened the way for to enter the tomb. In those peaceful

days such an event was of such importance as to call forth edicts and

rescripts, memorials and reports in succession for several months. The

son-in-law of the deceased monarch to whose care the construction of the

edifice had been entrusted was fined and degraded, and a statesman from

Fohkien acquainted with the properties of alum was appointed to remove

it a short distance from the mountain.

" Alum was first introduced into China from the West, and until a

comparatively recent period the best kind called sometimes Persian, and

at others Roman Alum was brought from Western Asia. Numerous

localities where an inferior article is manufactured are mentioned in the

Pharmacopcea

—

viz., Shan-tung, Shan-se, Kiang-su, Hukwang, Sz'-chuen,

also in the South-western frontier and in Tibet. That from Sz'-chuen is re-

presented as having the property of converting iron into copper or of coating

iron with copper, by placing the former metal in a solution of rice-liquor

and alum, the stone of that province. The most recent editions of works

on materia medica contain no reference to the mines in this province, the

products of which have surpassed in quality the foreign, and rendered
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its importation unnecessary. From this and from other circumstances

it is certain that the works which we shall now describe have not been

long in operation. They are in the Sung-yang hills bordering on Foh-

kien in the district of Ping-yang, Wan-chau prefecture, and in close prox-

imity to Peh-kwan harbor (2/° 9' 10" N., 120° 32' 6" E.)

" The locality has been visited by one foreigner only, to whom we are

indebted for most of the following particulars. About two months ago

he started from Chih-k'i bight in Lannai harbor to which Ningpo boats

resort for this commodity to the Northward of Peh-kwan. Three

hours' hard walking over a succession of precipitous hills crossed by stone

steps and pathways brought him to the mines. Ten Alum-making estab-

lishments were in operation, which, with the exception of one on a hill

opposite, occupied about a mile of the side of a lofty hill. The works

were adjacent to the quarries from which the Alum-stone seemed to crop

out of decomposed rock of the same lithological character. The stones

were thrown into a fire of brushwood where they burnt with a slight

lambent flame and as they cracked, the fragments were raked out broken

into small pieces, and macerated in vats. Subsequently the disintegrated

mineral was thrown with water into a vessel having an iron bottom and

sides of wood and boiled for a short time. The lixivium was then poured

into large reservoirs where it crystallized into a solid mass. Blocks of

alum weighing about fifty catties each were hewn out of the reservoir

and carried in this state in bamboo frames, one on each end of a porter's

pole to the place of shipment, where it is broken into fragments. When
not designed for immediate exportation, the blocks are stored away for

drying. On reaching the depot the alum is found charged with a double

quantity of moisture, the porters being obliged to deliver a certain weight,

they slip their burdens in the mountain streams which they pass in the

journey. Judging from the number of labourers engaged in transporting

the mineral on the day of our informant's visit, the quantity brought

from the works could not be less than eighteen tons. This was repre-

sented as less than an average day's work, as labour was in such demand

just then for agricultural purposes that double pay was given ;—and aged

men, and women, with boys and girls were pressed into the service.

Assuming that day's product as a basis for calculation and making an

allowance for rainy days, we may safely estimate the annual supply as

between five and six thousand tons. The quantity consumed by the dyers

of JNmgpo prefecture alone, being nearly twenty -two tons per annum, is

corroborative of this estimate. The supply is literally inexhaustible.

Five dollars-and-a-quarter a ton at the landing would afford the nianu-
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facturer a fair profit. It often fetches much more, as there has been an

increasing demand for the article owing to the greater facilities afforded

for exportation from Ningpo in foreign vessels.

" The Wan-chau Alum is equal to the best Roman,—a roseate tint in

some specimens indicates the presence of minute quantities of iron.

"We have no means of ascertaining the precise geological position of

the rock from which this alum is procured ; some circumstances seem to

indicate it to be a new mineral. It is stated that no potash nor any other

material is employed in the works. Granitic and porphyritic rocks abound

in the vicinity, and some parts of the district produce iron and silver.

According to the Wan-chau Topography, the working of silver was dis-

continued in the reign of Wan-lih (1615) in consequence of imperial

prohibition. This part of the coast has recently become the seat of exten-

sive poppy cultivation for the bane of the Chinese race.

" As a contribution to the physical description of the alum district, we

would add that the typhoon of September last was preceded by a rising

of water in wells and ponds many miles inland. When the cyclone

reached the coast it submerged about a hundred square miles, occasioning

a vast destruction of life and property. The waters of the sea were

retained in the country by strong Easterly winds for several days leaving

a strip of land bordering on the sea quite dry."

—

North China Herald,

23rd January, 1856."

The rock, for it is one, and not a mineral, is a grey felspar porphyry

with minute brilliant white specks, which may be arsenical pyrites, silvery

mica or sulphuret of Nickel, but I was unable to sacrifice enough of the

rock to ascertain what it was. When polished it shews a very pretty sur-

face, and a small portion pulverised and calcined and then boiled gave sul-

phuric acid and alumina to the usual tests, so that it is probably an alum

porphyry, i. e. a porphyry containing Alunite.

H. PlDDINGTON.
LlBEAEY.

The Library has received the following accessions during the month of

May last.

'Presented.

Oeuvres Completes De N. H. Abel, Mathematicien, Avec des Notes et

Developpements, Redigees par ordre du Roi par B. Holmboe, Christiania,

1839, 2 vols, bound in one, 4to.—By the Royal Univeesity orCheis-

TIANIA, NOEWAY.

Recherches Cliniques *sur La Syphilisation, par Dr. Wilhelm Boeck,

pamphlet.

—

By the Same.

Christian Den Fjerdes Norske Lovbog af. 1604, Efter Foranstaltning af.
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det Akademiske Kollegium ved det Kongelige Norske Frederiks Univer-

sitet af. Fr. Hallager og Fr. Brandt. 1855, 8vo.

—

By the Same.

Universitatis Eegise Fredericiance, Novse JEdes.

—

By the Same.

Beretring om Bodsfcengflets Perklombed.

—

By the Same.

Om Dodeligbeden i Eorge Bidrag til Kundskab om Folkets Karr af.

Gilbert Sundt, Cbristiania, 1855, 12mo.

—

By the Same.

Midlertidigt Reglement for Gaustad Sindssyge Asyl. 1855, 8vo.

—

By

the Same.

Det Kongelige Eorste Frederits Universitets, Aarsberetning for 1853,

pampblet.

—

By the Same.

Das Cbristiania-Silurbecken, Cbemiscb-geognostisch. untersucbt, von.

Tbeodor Xjerulf, 1855, qto. pampblet.

—

By the Same.

De prisca re monetaria Norvegise et de Numis Aliquot et ornamentis,

in Norvegia Eepertis, by C. A. Holmboe, Christiana, 1854, 8vo. pampblet.

—By the Same.

Nyt Magazin for Naturvidenskaberne, udgives af. den pbysiographiske

Forening i Cbristiania ved Cbr. Langberg, 1854. vol. VIII. Parts 3 and 4,

8vo.

—

By the Same.

Eecueil d' Observations sur les Maladies de la Peau par W. Boeck et

D. C. Danielssen, Christiana, 1855.

—

By the Same.

Catalogue of tbe Birds in tbe Museum of tbe East India Company,

Vol. I. 8vo.

—

By the Hon'ble Court of Directors.

Appendix to tbe Eeport on tbe Government Central Museum of Madras,

—By the Government of Bengal.

Eeport of tbe Director of tbe Public Instruction on tbe Lower Pro-

vinces for 2nd and 3rd quarter of 1855-56, i. e. from Nov. 1855 to 31st

Jan. 1856, 2 copies, pamphlets.

—

By Gordon Young, Esq. Director of

Public Instruction.

Tbe Qoran ; with tbe Commentary of tbe Imam Aboo Al-qasim Ma/^mood

Bin 'Omar Al-zamakhsbari, entitled " Tbe Xasbsbaf'an JZaqaiq Al-tanzil,"

4to. Calcutta, 1856 —By Lieut. W.N. Lees.

Selections from tbe Eecords of tbe Government of India, No. XI.

—

By
the Government of India.

Bydborbo Dburmoodboy, pampblet, 8vo.

—

By Babu Ra'ma'na'th Gos-

8AIN.

Tbe Oriental Baptist for May, 1856.

—

By the Editor.

Tbe Calcutta Cbristian Observer for May, 1856.

—

By the Editors.

Upadesbak for May, 1856,

—

By the Editor.

Tbe Indian Annals of Medical Science, No. VI. April, 1856. 8vo.

Exchanged.

Tbe Calcutta Review, No. LI. for Marcb, 1856.

June 1st, 1856. Gour Doss Bysa'ck, Asst. Secy, and Librn.
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For July, 1856.

At a monthly general Meeting of the Society held on the 2d

instant, at the usual hour.

Dr. G. G. Spilsbury, Vice-President in the Chair.

The proceedings of the last meeting were read and confirmed.

Presentations were received—
From Colonel G. B. Tremenheere through Messrs. Allen, Deffell

and Co., a box of minerals and specimens illustrating the different

stages of metallurgical processes, particularly of the manufacture of

Iron, for the department of Economic Geology.

2.—From Mr. H. Piddington, a silver coin obtained from Mr.

Downward at Sreecond.

Babu Eajendra>al Mittra stated the coin was a good specimen of a

well known type. It belonged to the reign of Jeenmu, who obtained

the sovereignty of Bengal in the year of Hejira 795, and died in

812. It bore no date, but the title of the king—Mahammad Shah,

which he assumed on his conversion to Islam—was perfectly distinct.

The weight of the coin was 163 grains, and its diameter 12-10ths.

The barred lines both on the obverse and the reverse were alike, and

included the Mahammedan creed " La Ilaha illil la, 8fc."

3.—From the Bavarian Academy of sciences, the latest publica-

tions of the Academy.

4.—From Dr. Cheek of Benares through Mr. Blyth, a Santhal

sword, battle-axe, and bow and arrows.

5.—From Mr. C. Hollings, Gya, through Mr. Grote, the skeleton

of a Dingo—the so-called wild dog of Australia.

6.—From Mr. Grote, C. S. the superb Meteorite from Soogoulee

which was exhibited at the meeting in February last by that gentle-

man.

Captain H. Yule, Engrs., proposed and seconded at the last meeting

was balloted for and elected a member.

On the recommendation of the Council the following gentlemen

proposed at the last meeting were balloted for and elected corre-

sponding members of the Society :—Rev. J. Porter of Damascus,

Mons. A. Von Kremer, of Alexandria, Dr. E. Smith of Beyrout,
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Mons. H. Schlagintweit, Mons. A. Schlagintweifc, Dr. Wilson of

Bombay and J. Taylor, Esq., of Bussorah.

The following gentlemen were named for ballot at the next

meeting :

—

A. Roberts, Esq., C. S, and

Major W. C. Erskine, proposed by Mr. J. G. Meddlecott and

seconded by Mr. T. Oldham.

Raja Suttoshurn Ghosal Bahadoor, proposed by Babu Ramgopaul

Ghose and seconded by Dr. Spilsbury.

Communications were received—
1.—Erom the Governor General in Council, through G. F.

Edmonstone, Esq., Secretary to the Government of India, a narrative

of the Travels in Central Asia of Syud Khwajah Ahmud who was

despatched by the late Colonel Mackeson in October, 1852, in

search of Lieutenant Wyburd.

Dr. Thompson read portions of the narrative, and remarked that

this paper having been made over to him for report, he had much

pleasure in directing attention to the many points of interest which

it presented. The traveller had passed through those unknown

districts of Central Asia to which the eyes of Geographers are turned

with great interest, but from which Europeans are excluded by the

jealous policy of the Chinese. Leaving Le in the winter of 1852-3

he proceeded to Tarkund, sent one of his party to Khoten and Aksoo,

and proceeded himself to Kashgur and thence to Kokan, Samarkund

and Bokhara, from which place he returned via Cabul to Peshawur

without having obtained other than negative information regarding

the object of his mission.

He gives many interesting details regarding Khoten, Aksoo,

Yarkund and Kashgur, the general aspect of the country and the

population and the nature of the authority exercised by the Chinese.

Dr. Thompson further remarked that the publication of the present

report would doubtless direct the attention of Geographers to this

interesting journey, so as to obtain from the traveller information

regarding many points of great geographical interest whicli are not

alluded to in it, but with which he must be well acquainted.

2.—Erom Babu Radha Nath Sikdar, forwarding copy of a Meteor-
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ological register kept at the Surveyor General's Office, Calcutta, for

the month of April last.

3.—From Mr. E. A. Samuells B. C. S. notes on a Forest race,

called Pattooa or Juanger, inhabiting certain of the tributary Mehals

of Cuttack.

The Librarian submitted his usual monthly report.

Library.

The Library has received the following additions during the month of

June.

Presented.

Abhandlungen der Mathemath-Physikalischen Classe der koeniglich Ba-

yerischen Akademie der Wissenschaften, Munchen, 1851, 4to. 6th vol. 2nd

and 3rd parts, and 7th vol. part I.

—

By the Academy.
— der Philosoph-Philologischen Classe der koniglich Bayerischen

Akademie der Wissenschaften, Munchen, 1853, 4to. 6th vol. parts 3rd and

7th vol. part I.

—

By the Same.

der Historischen Classe der ditto ditto, 1852, 4to. 6th vol. part

3rd.—By the Same.

Architektonische Zeichnungen als Beilage zu den zwei Abhandlungen

iiber das Erechtheum in B. V. 3 u. VI. I. der Abh. der I Classe d. k. b.

Ak. d. Wiss. von E. Mezger, 4to.

—

By the Same.

Gelehrte Anzeigen, Munchen, vols. 33, 34 and 35, July to December,

1851, and Jany. to Deer. 1852.

—

By the Same.

Afrika vor den Entdeckungen der Portugiesen von F. Kunstmann,

Munchen, 1853.

—

By the Same.

Bulletin of the Koyal Academy of Sciences, Munchen, Nos. 34 to 43 for

1851—Nos. 1 to 29 for 1852 and Nos. 1 to 25 for 1853.—By the Same.

Zieitscrift der Deutschen morgenlandischen Gesellschaft, zehnter Band

I. und II. heft, 8vo. Leipzig, 1856.

Ueber den Chemismus der Vegetation, von Dr. A. Vogel, Jr. Munchen,

1852, pamphlet, 4to.

—

By the Same.

Verzeichniss von Abhandlungen und Selbstandigen Schriften aus dem

Gebiete der Sprachforschung, erschienen in Ferd. D. Verlagsbuchhand-

lung, Jany. 1856.

—

By the Same.

Die Gegenwartige Aufgabe der Philosophic, Von Dr. Prantl, 1852, pam-

phlet.—By the Same.

Natuurkundig Tijdschrift voor Nederlandsch Indie, Deel X. 8vo. Bata-

via.

—

By the Editors.

Reports of the Juries of the Madras Exhibition, 1855, pamphlet.

—

By the Government of Bengal.
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General Eeporfc on Public Instruction in the Lower Provinces of the

Bengal Presidency from 27th January to 3rd April, 1855.

—

By the Same.

Eeport of the Administration of the Salt Department of the Revenue

of Bengal, for the year 1854-55.

—

By the Same.

Selections from the Records of Government, N. W. P. Part XXV. 1856 »

—By the Agra Government.

Half-yearly Report of the Committee of the Bengal Chamber of Com-

merce, 1st May, 1856.

—

By the Chamber of Commerce.

The Oriental Christian Spectator for May, 1856.—By the Editor.

The Oriental Baptist for June, 1856.

—

By the Editor.

The Calcutta Christian Observer for June, 1856.

—

By the Editors.

Upadeshak for June, 1856.

—

By the Editors.

Tuttwabodhini Patrica.—By the Tuttwabodhini Sobha'.

The Citizen Newspaper.

—

By the Editor.

The Durbin ditto.

—

By the Same.

Exchanged.

The Calcutta Eeview, No. LII. for June, 1856.

The Athenaeum for March, 1855.

The London, Edinburgh, aud Dublin Philosophical Magazine and

Journal of Science, No. 72, for April, 1856.

The Journal of Indian Archipelago and Eastern Asia, from April to

September, 1855, Vol. IX. Nos. 4 to 9, 2 copies.

Purchased.

The American Journal of Science and Arts, No. 62, March, 1856.

Comptes Eendus, Nos. 10 and 11, for 10th and 17th March, 1856.

The Westminster Eeview, No. X VEIL April, 1856.

Eevue des Deux Mondes, 1st April, 1856.

Annales des Sciences Naturelles, No. 3, Tome IV.

Journal des Savants, for March, 1856.

Eevue et Magasin de Zoologie, No. 2, of 1856.





JOURNAL
OF THE

ASIATIC SOCIETY.

No. V. 1856.

On the origin of writing down historical records among the

Musalmans.—By Dr. A. Sprenger.

(Concluded from page 329.)

There is reason to believe that there existed Arabic books, more

particularly on religious subjects at and previous to the time of

Mohammad.

All the most powerful tribes of Arabia had embraced Christianity^

as the G-hassanites, whose chief was king of Petra, the Lakhmites

whose representative was king of Hyrah, the Taghlibes, the Taym

allat and most of the Arabs who were settled in towns and villages

in Najran and other districts of Taman.

Only the wild sons of the Najd and of the depth of the desert

resisted the progress of civilization. Yet even among them we find

Christian priests and hermits, and numerous converts. The chief

of the T&J tribe—the celebrated iZatim Tayy—was a Christian and

he lived in the very heart of the Najd. Barrad, whom I mentioned

above, was equally a Christian, and we find Christians—apparently

missionaries—preaching in the fair of 'Okatz, we find Christian

chapels in Tamamah and BaArayn, (among the 'Abd Qays) and we
find professors of Christianity at Makkah and Madynah.

We have the most positive evidence that there was a religious

literature, though probably very limited, among these Christian con-

gregations. When Khalid conquered iZyrah he found young men
No. LXXXIIL—New Series. Vol. XXV. 3 d
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immured in monasteries, occupied in multiplying the scriptures.

He, like a practical man, gave them wives and made soldiers of them.

Waraqah, the uncle of Mohammad's first wife copied part of the

scriptures and Khadyjah herself had read them. From para. 24, we

learn that 'Omar transcribed a religious work. I mentioned in a

former article, p. 146 supra, that there seems to be internal evidence

that the book of Euoch was translated into Arabic before the time

of MoAammad.

It seems there existed profane books as well as religious ones

among the Arabs. In the Kashshaf the story of Isfendyar in an

Arabic garb is mentioned. There is also reason to suppose that

the Jews had Arabic books written in the Hebrew character.

From page 218 supra, it appears that books—no doubt such as

had existed a long time previously among Arabic Christians and

Jews—spread among the Moslims, but 'Omar put them down with

a strong hand.

In order farther to illustrate this subject, I have to say a few

words on the Book of Daniel, which is mentioned in paras. 24 and

29 supra.

The book of Daniel which is sometimes met with, and frequently

quoted, treats on Oneirocritics and is inscribed j*r}*^\ VyCl
\ ^>

But we have no evidence that this work existed at the time of

Mohammad, and it is probable that it is not the one alluded to in

paras. 24 and 29.

The book of Daniel which was extant in those early ages contained

prophecies and also an apocryphical history, and was known to

'Abd Allah b. Sallam. This man as it has been stated in p. 213 of

this volume was a friend of Mo7*ammad, and died thirty-three years

after him. He had a good knowledge of the scripture and also of

several apocrypha. Among the latter was a work which is called

in Hebrew A**- ^hA^> in Syriac J>^ o*&&. and in Greek chronicon,

and it contained an account of the festivals z\±?\ and a great deal

of historical information ^ jU^I j kt)}j* *¥ 'a**+^ ** v^-^-J
%jX>S oUijilij *k%\ jL^I. Of this work Ibn Monajjim has pre-

served numerous extracts.

'Abd Allah b. Sallam it seems recast the book of Daniel. D'Her-

belot (under Daniel, again under Odhmah and Abdalla), says:
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Abdalla est aussi auteur d' Odhmat (?) almanqM ''an Danial alnabi,

qui est un ouvrage tire d' un livre Apocryphe du prophete Daniel,

dans lequel les livres d' Adam sout cites sur 1' histoire de la crea-

tion du monde. Cet ouvrage de Ben Salam se trouve dans la Bibl.

du Eoj, n. 410.

Next we find an account of the book of Daniel in Leutprand,

who in A. D. 968 went as ambassador of the emperor Otto to Nice-

phorus at Constantinople. He says (apwd Fabricium, Cod. Apoc.

Vet. Test. I. p. 1136) : Sed cur Imp. Nicephorus Phocas exercitum

nunc in Assyrios duxerit quasso advertite. Habent Graaci et Sara-

ceni libros quos opao-eis, sive visiones Danielis vocant, ego autem

Sybyllinos, in quibus scriptum reperitur, quot annos Imperator

quisque vivat, quae sunt futura eo imperante tempora, pax aut simul-

tas, secundse Saracenorum res aut adversae. Legitur itaquam,

hujus Nicephori temporibus, Assyrios Graecis non posse resistere,

huncque septennio tantum vivere.

It appears that on the strength of this prophecy the enlightened

monarch went to war.

Zonaras mentions that the Khalif Mo'awiyah, captured the book

of Daniel, which along with the scripture had been translated, by

order of Ptolemy from Hebrew into Greek, and had it translated

into Arabic. Later in A. D. 1145 it was re-translated from Arabic

into Greek by Alexius Byzantius, a prisoner of war, who kuew well

Greek and Arabic. This seems to be another book than the pro-

phecies of which we are speaking, because of the prophecies there

existed an Arabic version before Mo'awiyah, and the Greek em-

peror was guided by them two hundred years before Alexius. Zonaras

probably means the work on the explanation of dreams.

It would be important to know from what language the prophe-

cies of Daniel were translated into Arabic. It is most probable

that they were translated from the Syriac. In the Imperial library

of Vienna (see Lambecius, Lib. I. p. 171) exists in Syriac a " Pro-

gnosticon singulorum annorum" ascribed to Daniel. It would bo of

great importance to know whether its contents coincide with the

Odhmat of 'Abd Allah b. Sallam, and it is to be hoped that the great

Syriac scholar, J. Koerle, will give to the public a notice of the former

aud the learned and energetic Do Fremery of the latter work. The

3 d 2
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dialect in which the Arabic text is written, and the style of the

book might throw light on the literary history of that period.

As a farther contribution towards the literary history of the time

of Mohammad, I add here two passages on the Cohof Ibrahym or

Eolls of Abraham, which are referred to in the Qoran, as books

which were well known to the Arabs.

Ibn Monajjim who wrote in A. H. 131, says in p. 28 of his his-

tory, after enumerating the canonical works of the Bible, that the

Jews have some books which are not recognized by the Chris-

tians, and the first of these books which he mentions is o**+^| wUtf

%s&\jj*$\ J J^>^l <Jir-b <^ (s*^y° c^' C^'
" ^ne book al-Ashma'at.

This is the ' Eolls of Abraham and Moses.' It is a work which

contains the history from Adam to Moses in the form of divine

revelations, commands and prohibitions."

In page 52 he says :
U| j *$&cj ^JJ &J+*? ij* u*y^l <-!P \±*

^Aj f*\ ^ Jy\ k° *& j ^y°i &&\yb «-»*"^ <^*-H (jsj^\ &j*

" This is the account which the Magi give of their first king,

Kayumarth, and his descendants and their reigns. The account

which those who believe in the Bible give of him in their books

[follows below]. Such books are the Shama'ata. This is a work

which is recognized by the Jews but not by the Christians. It is

called the Eolls (or Volumes) of Ibrahym and Moses, and it consists

of those Eolls (or Volumes) which have been sent down from heaven

to Adam, Seth, Enoch, Abraham and Moses, and have been col-

lected by the last named prophet."

Shama'ata, I believe is a mistake in this passage for Ashma'at,

because according to a statement in p. 28 Shama'ata is the name of

a collection of traditions of the Eabbins.

There is an Arabic work in my possession which bears the title of

<S*y°J f^ir?'
u**^i Dut it is evidently not the same which is men-

tioned by Ibn Monajjim.

So much on books and writing among the Christian Arabs at and

before the time of the prophet. We will now turn our attention

to his followers.
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That writing was but little employed among the early Moslims

for preserving records, is best shown by the specimens which are

enumerated above in paras. 44-47, and also by the sayings of Mo-

hammad recorded in paras. 37-42. It is, however, not to be supposed

that the author should have possessed information of all the writ-

ings which then existed.

With 'Omar's conquests of Syria, Egypt and Persia, begins a new

period in MoAammadan history. The Arab residing in the palaces

of Damascus and Ctesiphon would soon be quite a different man

from him who lived in a tent in the desert, or in a hovel at Makkah

or Madynah.

The Khalif 'Omar, the great Representative of the barbarians of

Arabia, the founder of Musalman empire, and the destroyer of the

Alexandrian library, forcibly resisted the growth of a written liter-

ature. This fact is certain. He says in para. 24, that he had

applied himself during the life-time of Mohammad to copying a

book of the Jews or Christians, and was, as it might be expected,

reprimanded for it. This statement which would imply that ever

since he came to the Khalifat, he had an objection to writing, stands

in contradiction with what is stated in paras. 23 and 26, where he

says that he himself intended to collect the records of the sayings

and actions of the prophet in writing. Yet both Aadythes are un-

doubtedly genuine. Para. 23 gives us altogether the impression

that his contemporaries were wishing to prepare a written code

and written records, but that he was opposed to it, and with a view

of the more completely putting down their effort, he professed to be

of the same mind but anxious first to consult the will of God.

It was the policy of 'Omar to separate the Arabs from all other

nations, and by preserving their savage bravery and keeping up

their religious fanaticism to make them the rulers of the world.

Writing and erudition did not suit his purpose. Not only because,

as the poet says of such a tendency, emolit mores nee sinit esseferos,

but also because he wished that the Arabic method of preserving

their doctrines should be different from that of the Jews and Chris-

tians " who have been led into errors by their books." We find

that the Moslims from the earliest times were most anxious to have

institutions of their own, as is exemplified in the debate between
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Mo/^amrnad and his friends on the best method of calling the faith-

ful to prayers, also in the choice of their sabbath and in other

practices.

Most of the older companions of Mohammad were either entirely

illiterate or had no great taste for writing books, and even most of

those who were learned in law and religion, followed the views of

'Omar and condemned writing. In proportion as the Moslims felt

that they were the lords of the Jews and Christians, they affected to

despise their institutions and took pride in keeping up their own.

Some of them only condemned the practice of preserving and

propagating knowledge by writing, whilst others went a step further

and even disdained to take notes for assisting memory.

There were nevertheless some men even among the theologists

and traditionists, who from the earliest time wrote down the inform-

ation which they wished to preserve. The most important among

these are 'Abd Allah b. 'Amr, Anas b. Malik and Ibn Abbas, who

were companions of the prophet, and preserved more records of him

than any one else. The Aadythes of 'Abd Allah and Ibn 'Abbas

were preserved by their families in writing ; regarding the latter,

para. 89 is particularly important. (See besides the preceding pas-

sages, also p. 212 supra).

Prom several of the preceding paras, it appears that at the court

of the Omayyides, Aadythes were taken down and though in some

instances they were again expunged at the desire of the informants,

it is to be supposed, to judge from these very instances (which

alone excited interest, because they were extraordinary), that in

most cases they were preserved. The Omayyides also attended to

the introduction of other sciences into the Arabic language. It

is said in the Fihrist *jy-* &* &&, lH ^^ d&J fi*M\ ^^°l
\jby£ j <x*x^J| vJtfKhalid, died in A. H. 82, and we may therefore

suppose that these translations were made about the middle of the

first century.

Soon after the middle of the first century—say about A. H. 60,

when the older companions had died away, and men who had been

brought up in large and flourishing towns took their place, the ques-

tion—whether it was lawful to write down Aadythes was much agitat-

ed, and it appears that the feadytkes recorded in paras. 1 to 4 and 37
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to 42 were then first collected, (and some of them perhaps invented).

Opinions were divided on the subject, but it seems that about A. H.

70, the views of those who were against writing, got the upper

hand.* But the necessity of having written records was more and

more felt, and it appears that several men (among them 'Orwah

who died about A. H. 90,) repented towards the end of their days of

having destroyed their writings, and whilst some of the traditionists

continued even during the second century to resist the progress of a

written literature, others—and among them the Khalif 'Omar b. 'Abd

al'Azyz—made great efforts to preserve ^adythes iu books. In the

third century the question whether it was lawful to take Aadythes

to paper was purely theoretical. Writing was so common that

whatever evidence there might have been of its not being lawful,

nothing could have put it down. The unfortunate system, however, of

giving the Isnads instead of referring to books, and of considering

every Aadyth as a whole, continued and did much mischief and

causes great confusion, as I have shown in former articles.

Entomological Papers—"being descriptions of new Ceylon Coleoptera

with such observations on their habits as appear in any way interest-

ing.—By John Nietner, Colombo, Ceylon.

Introductory Note—on the publication of new species under disadvantages such

as describing entomologists necessarily labour under, in countries remote from the

European centres of science.

I little doubt that the following descriptions of new Coleoptera

will meet with anything but approbation from the entomological

world at home. As, however, in spite of this anticipation of an un-

gracious reception I shall hardly desist from my purpose of publish-

ing such descriptions hereafter, I may as well try to vindicate this

measure by setting forth the reasons which induce me to consider

* They may have been actuated by the spirit of 'Omar and by conscientious

motives but from para. 8 and also partly from para. 12 we see that these old men

who had seen the prophet were partly influenced by a childish desire to have the

monopoly of information regarding him. Childish objects of this description are

conspicuous throughout all the sciences of /*adyth.
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the difficulties which beset the path of the entomological author in

this country as not insurmountable.

The objections raised against me will be these : considering the

state the entomological literature is still in, that is to say, consider-

ing that it has not, generally speaking, been condensed into a

certain limited and obtainable number of volumes as is the case in

the higher branches of Zoology and Botany, that on the contrary

the bulk of it consists of fragments which float without order in the

misty and unfathomable ocean of scientific journals—it is next to

impossible that an individual entomologist abroad should surround

himself with this shapeless mass of learning and keep himself by this

or other means so well informed of the details of the actual progress

of the science as not to be exposed to mistakes of one kind or

another, but more especially to creating synonymy in attempting to

work independently. It will further be said against me that not

having the facilities and the wholesome checks which arise from the

diligent use of extensive and well named collections, not even having

the gratification of a brother entomologist's views and opinions on

doubtful cases, it will be impossible even to determine whether an

insect be new or not ; and from these reasons (the resume will be)

entomologists abroad should confine themselves to collecting and

observing the habits of the objects of their attention, but they should

never go to print with matters on which it is an impossibility for

the ablest among them to be quite competent. These arguments

are unfortunately too true, but still I think admit of being mitigated

sufficiently to lead us to final conclusions less disheartening than the

above.

First of all every entomologist gives the preference to a certain order

of insects—say Coleoptera—and in this even, in almost all cases, to

one or two particular families. In studying for the publication of

new species under the disadvantages just mentioned, he will confine

himself to this order or perhaps family. Now, although as objected

above, the information existing on this particular branch is for the

most part fragmentary, still there are certain families on which it has

received a tangible shape from having been condensed by able hands

:

Burmeister's Lamellicornia, Dejean's Carobidse, Erichson's Staphy-

linidse, Schoenherr's Curculionida3, Boheman's Cassidae, Westwood's
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Paussidas, etc. as well as the latter author's general work on the

families, and Lacordaire's on the genera, Coleopterorum, diligently

consulted, go as guides a long way, and should, although some of them

have by the rapid progress of the science grown rather antiquated,

guard against a number of mistakes of a systematic nature.— A.s to

whether a beetle be new or not, I admit that in forming an opinion

on this question the entomologist situated as above will have quite

as much to be guided by a certain tact (not clearly definable but

understood by scientific men) as by auything else, and I am

forced to concede that under any circumstances almost it is totally

impossible to arrive at an indisputable certainty either the one way

or the other. This, however, by no means excludes the possibility

of his forming an opinion with so much precision as to enable him

to pronounce on the matter with a very high degree of confidence

and all probability in his favour. In attempting to come to a decision

on this difficult point he will receive a first superficial idea from

careful reflection on certain accidental circumstances such as

size, scarcity, or other peculiarities of the insect in question. This

idea, which ever way it may incline, will then either gain or lose in

strength by diligent reference to his library, until at length, with a

certain amount of tact and judgment, he will arrive at a result,

which under such circumstances must carry much weight with it.

I shall illustrate this case by an example : If for instance after

collecting five years in Ceylon generally and in the Colombo .District

more especially, I find at the latter place an insect—say the

Chlsenius 5 maculatus described below—for the first time—am I not

entitled to consider it as very scarce ? If, on consulting my library,

I discover nothing which can possibly refer to it (finding that not a

single Chlsenius is marked as occurring in Ceylon), are not the

chances greatly in favour of its being an undescribed species ? If

again I collect beetles as small and inconspicuous as the Trichop-

teryx described below, and consider at the same time that, although

they are in certain localities of common occurrence, no professional

Coleopterologist has ever collected before me in this Island ; if

moreover again my library offers nothing that could possibly refer

to them individually (there being hardly an Asiatic species men-

tioned),—am I not under these circumstances justified in consider-

3 E
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ing them as undescribed ? Decidedly I am. Circumstances like these

would indeed be altogether conclusive, if there was not a chance of

the beetle's occurring in some neighbouring country and its having

thence found its way into the normal collections of Europe. The

possibility of such being the case enhances the difficulties of the

case of course very materially, but I do not see why they should

not, to a certain degree, be overcome by the same or similar means

as those cited for overcoming them in one particular country.

I think I have said enough to show that the disadvantages the

entomologist encounters here, or in other places similarly situated,

in conscientiously attempting to publish new species, may (his prin-

cipal assistance being perseverance, a good library and tact—entomo-

logical instinct I am almost tempted to call it) be overcome—I am

far from saying entirely—but so far as not to expose him, from ivant

of resources in the execution of his plan, to more mistakes than

entomologists expose themselves to under more favourable circum-

stances by neglecting them.—But I am not satisfied with obtaining

the simple grant of permission to describe on the spot a part of

what he collects—I claim more for the entomologist abroad : I wish

to show that he should naturally be expected—nay desired—to do

so, for although he labours under distressing disadvantages in some

respects, he happily enjoys a proportionate share of advantages in

others.—It is unsatisfactory in the extreme for an enthusiastic

entomologist to be obliged to let his collections go out of his own

hands, and see others reap the honours from them, which are to be

reaped on such occasions, or perhaps see as it were a gulf close over

them, hear no more of them, and find himself forgotten. For what

is a mere collector ? Let him display as much industry as possible,

he is hardly looked upon as an entomologist, certainly, as long as he is

prevented from publishing anything, not as a scientific one. Now,

if such a man merely desists from publishing the fruits of his re-

searches from want of resources to assist him to go creditably

through such a task, if he suffers his collections to go out of his

hands, because he is too true a lover of science not to see the credit,

in a great measure due to himself, reaped rather by another than to

hoard up his entomological treasures, a useless heap, eventually to be

destroyed by moths and time—I say, that a man who acts upon
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principles like these finds himself not seldom disheartened in the

prosecution of his studies under difficulties such as I have set forth.

If, however, as I have endeavoured to point out, these difficulties

can be overcome to a very considerable extent, is anything more

natural but that he should be the herald of his discoveries himself ?

Could anything be more unkind and ungenerous on the part of his

scientific brethren at home, than to oppose and discourage him by

their disapprobation ? I might enlarge on this subject, which has

been a sore one with me for a long time, to a great extent, but I

think this is sufficient to direct the reader into the train of my ideas

and to enable him to follow it up.

I hasten therefore to conclude. As mentioned above, the tropical

entomologist has a proportionate share of advantages to balance

what falls to his lot of the contrary ; one of these advantages which

he has over his brethren at home is that he has an opportunity of

seeing and studying alive, what can at home only be examined in a

state differing more or less from that of life. Therefore, if he is

enabled and expected to describe new species, it is moreover highly

desirable, for the sake of the promulgation of sound information, that

he should do so ; that he should avail himself of this, his principal

advantage, and describe fresh from nature as many of his favourites

and their habits as possible ; and discouraging him in such an

undertaking, on any of the above grounds, would be discouraging the

progress of science in general.

FAM. CARABLDiE, TrIB. CHL^NIDiE.

1. Chlcenius Ceylanicus. N.

C. subellipticus, subconvexus, glaberrimus, nitidus ; supra brunneo-

seneus, capite, thoracis elytrorutnque margine aureo-viridibus ; subtns

piceus, margine, pedibus oreque dilute castaneis. Long. corp. 5f lin.

Caput ante oculos 2-impressum. Antennae art. 3° quarto paulo

longiore. Mentum dente magno excavato. Thorax subquadratus,

latitudine parum longior, obsolete punctulatus, antice subconvexus,

lateribus deflexus postice, depressus, planus, 2-impressus. Elytra

subtiliter striato-punctata, obsoletissime punctulata.

In stagnorum ripis inter arundines habitat, in prov. occid. et

merid. infrequenter legi. Per occasionem nocte ad lumen advolat.

3 e 2
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"A handsome and interesting species, distinguished as well by its

general shape, which is more elliptic and convex than usual, as by

its polished surface. The head is oblong and, with the exception of

the mouth the parts of which are of a deep brown, of a bright

metallic green divided longitudinally by a streak of copper color.

The thorax is rather longer than broad, round in front and flat be-

hind and finely punctured all over ; it is of a brownish metallic

color bordered laterally with bright green. The elytra are of the

same color as the thorax, the same bright green stripe running

along the sides. The margin, properly speaking, is deep brown.

They are impressed with rows of fine indistinct punctures and with

the usual series of larger setigerous ones within the margin. They

are rather narrowed near the apex.

The female, in addition to having the anterior tarsi not dilated,

has the basal impression of the thorax of a somewhat semicircular

shape, and is broader in the body than the male.

2. Chltenius 5-maculatus. JV.

C. praecedente major, minus convexus, latior, rugosus, pubescens
;

supra obscure nigro-viridis, capite viridi-seneo, nitente, glabro, elytris

maculis 5-flavis ; subtus piceus, pedibus, elytrorum margine anten-

nisque flavis, ore thoracisque margine magis minusve brunneis. Long,

corp. 6^ lin.

Caput ante oculos leviter 2-impressum, punctulatum. Antennae

art. 3° quarto plus sesqui longiore. Thorax subquadrato-rotundatus,

latitudine haud brevior, dorso planus, ad basin 2-impressus, rugosus,

pilosus. Elytra subdepressa, subtiliter striata, rugosa, pilosa, ma-

culis 2 humeralibus, 2 intermediis, 1 apicali flavis ornata.

Specimen singulum m. in lacus Colombensis ripis sub graminibus

putrescentibus legi.

Not less distinguished than the former, especially by the rounded

shape of the thorax and the 5 yellowish spots with which the elytra

are adorned. These are arranged in the following manner : 2 small

ones at the shoulders, 2 large transverse ones at the middle stretch-

ing from the external margin towards the suture reaching, however,

but little more than half across, 1 at the apex ; this is of the shape

of a hammer, and half in one and half in the other elytron. The

palpi appear to me longer and more markedly elbowed at the joints



1856.] Entomological Papers. 387

than is usual with insects of this genus, the last joint is deeply ex-

cavated at the tip. The thorax is of sub -orbicular form, the back

and hind part are flat, the sides slightly depressed, the margin

sharp, the basal impressions very near the angles ; it is, as are also

the elytra, rough and finally pubescent, the striae of the latter

being thereby rendered obsolete. Legs of m. stout, anterior tarsi

strongly dilated.

3. Chlcenius puleher. N.

C. elongatus, subconvexus, subglabratus, aeneo-viridis, elytris

obscurioribus, limbo pedibusque flavis, subtus piceus. Long. corp.

6J lin.

Caput oblongum nitidissimum, ante oculos 2-impressum. Mentum

dente fortiter excavato. Antennae art. 3° quarto sesqui longiore.

Thorax oblongus basin versus angustatus, parce puuctulatus, antice

lateribus deflexus, postice dorsoque planus, basi 2-impressus. Elytra

striata, ad strias, praeeipue apicem versus, subtilissime pilosa,

flavo-marginata. Pedes flavi, spinulis castaneis. Abdomen flavo-

marginatum.

Specimen singulum m. in ripis Maha-Oyae fluminis prope Ne-

gombo cepi.

Distinguished by its elongate shape. The head is of a bright

green color with the labrum and the mandibles of a deep, and the

antennae and palpi of a light brown, the latter being darkened to-

wards the end. The thorax is of the same color as the head

reflecting a copper hue from the back, its anterior angles are obtuse,

the basal ones being right. The elytra are of the same greenish

copper color but darker, they are impressed with longitudinal lines,

which are bordered on each side by a row of minute hairs. They

as well as the abdomen have yellowish margin.

4. Chlcenius cupricollis. N.

C. subconvexus, subglabratus, capite thoraceque cupreis, elytris

nigro-aeneis, limbo pedibusque flavis, subtus piceus. Long. corp.

m. 5f f. 6i lin.

Praecedenti affinis. Caput ante oculos indistincte 2-impressum.

Thorax ut in praecedente sed minor, antice lateribus magis deflexus,

linea media impressionibusque basalibus longitudinalibus, prsecipue
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in f., profundioribus. Pedes flavi, trochauteribus spinulisque cast-

taneis. Elytra prsecedentis.

In prov. occid. flaminum lacuumque ripis infrequenter legi.

Allied to the former, but easily distinguished by size, color and

sculpture of the thorax. The male is shorter and the female plumper

than the former. The thorax is smaller and, as is also the head, of

a bright copper color with greenish sides, its impressions, especially

in the female, are deeper and its anterior part laterally more de-

flexed. Moreover the yellowish margin of the abdomen is wanting

and the tooth of the mentuin is not excavated. The elytra, antennae

and palpi are, making allowances for size, etc., those of the former.

5. Chlcenius rugulosus. N.

C. subconvexus, subglabratus, thorace occipiteque rugulosis

cupreis, elytris nigro-viridibus, pedibus, elytrorum limbo lunulisque

apicalibus flavis, subtus piceus, abdomine apice margineque flavis.

Long. corp. 6^ lin.

Caput fronte 2-impressum, subtilissime longitudinaliter rugu-

losum. Menti dens laciniis extus rotundatis. Thorax lateribus

rotundatus, deflexus, basi sat fortiter angustatus, obsolete 2-im-

pressus, parce punctatus, subtiliter transversim rugulosus. Elytra

ut in prsecedente sed apice utrinque lunula flava signata, ad strias

distinctius pilosa, his apicem versus per paria coeuntibus. Pectus

abdomenque picea, hoc segmentis 2 ultimis, prsecedente dimidio

margineque flavis.

Specimen unicum f. in Ch. pulchri N. societate cepi.

Of the general appearance of the preceding two species. The

head finely longitudinally, the thorax transversely rugose ; the latter

with rounded and deflexed sides. The mandibles are of deep brown,

the palpi and antenna? of yellowish color darkened towards the tip.

The lobes of the mentum tooth are externally rounded. The elytra

are marked by two subapical spots of yellowish color and semi lunar

shape (the back of the lunules being turned towards the suture).

The striae verge near the apex by twos into each other. The abdo-

men is distinguished by having a yellow margin and apex.
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Teib. scaritid^:.

6. Scarites minor. N.

S. elongatus, niger, nitidus, subtus nigro piceus, pedibus piceis,

tarsis, antennis, palpisque castaneis. Long. corp. 5 lin. lat. 1^ lin.

Caput subquadratum, ante oculos 2-impressum, pone irregulariter

sulcatulum. Mentum rugosum, medio costatum, lateribus utrinque

profunde uni-sulcatum, lobis obtusis, dente forti, lobis paulo breviore.

Maxilla3 validae, breves, apice extus leviter arcuatae et excavatae,

subacuminata3. Mendibula3 validae, inter medium et basin fortiter

dilatatae, obtuse dentatae, dextera dente obtuso subapicali, supra

subtusque longitudinaliter sulcata. Antennae art. 1° sequentium

trium—2° tertii prope longitudine. Thorax oblongo-quadratus, angu-

lis anterioribus obtusis, posterioribus oblique truncatis, anguste

marginatus. Elytra thoracis capitisque prope longitudine, striata,ante

medium ad striam 2m uni—apicem versus ad striam 3m 2-punctata,

punctis piliferis, basi granulata, angulis oblique-truncatis, anguste

margin ata. Pedes anteriores tibiis apice extus 5 dentatis, dentibus

2 ultimis parvis, omnes tarsis subtus leviter excavatis.

In prov. occid. arenis humidis sub vegetabilibus putrescentibus

specimina nonnulla legi.

Scarce ; but little distinguished excepting by its size, for which

reason, a lengthened description becomes necessary. The head

is subquadrate, in front with 2 deep longitudinal impressions behind

the eyes finely sulcated. The labrum is of the usual shape, the

eyes are not very prominent ; the antennae are of about the same

length as the head, the first joint is about as long as the 3 following

together, the 2nd, which is generally longer than the 3rd, is in this

case of the same length, joints 1—4 are naked, 5—11 pilose, in-

creasing towards the tip gradually in size and thickness, taking at

the same time a subquadratic and depressed shape. The mandibles

are strong, much dilated and dentated from before the middle to

the base, the right one having an additional subapical tooth. The

maxillae also are strong, but slightly bent at the apex, where they

are also slightly excavated. The labial palpi have the last joint

longer than the 3rd, elongated and elliptic. The thorax is oblong

with the basal angles obliquely truncated. The elytra are oval,

striated, granulated at the base, and have, as has also the thorax, a
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narrow margin. The anterior tarsi are furnished externally with

5 teeth, the 2 last ones of which, however, are very small, the pos-

terior legs are similarly provided, but the teeth are indistinct. The

joints of the tarsi are slightly excavated below. The sides of the

body below are rugose.

7. Clivina rugosifrons. N.

C. ferruginea, capite thorace abdomineque piceis. Long. corp.

4J lin. lat. 1^ lin.

Caput rugosum, inter oculos elevatum, elevatione plana antice

profunde 1-impressa. Mentum lobis subtiliter sulcatis. Antennae

robustse, thoracis medium vix attingentes, art. ultimo elongato,

penultimo—, art. 2° tertio sesqui longiore. Thorax subquadratus,

antice parum angustatus, elytrorum latitudine, subtus parce punc-

tatus, prosterno sulcato. Elytra striata, in striis punctata. Pedes

tibiis anterioribus apice extus 4 dentatis, subtus excavatis, tibiis

reliquis fortiter spinosis, tarsis articulis margine apicali setoso.

In prov. occid. sub vegetabilibus putrescentibus infrequentis-

sime legi.

A large and distinguished species. The head is very rugose, the

clypeus is contracted behind the apical angles and then produced

again into another pair of angles. The labrum is transverse, slightly

sinuate in front, with the angles rounded and setose. The mentum

is quadrate, the lobes rounded at the apex and slightly sulcated,

the tooth is strong, of equal length with the lobes and of the typical

spear-headed form. The ligula has the apical angle much elongated,

terminating in a membranaceous bristle which is bifurcate at the

tip. The maxillary palpi have the last joint elongate, cylindrico-

conic ; that of the labial ones is still more elongate, elliptic. The

antennae have the basal joints elongate, those towards the tip round-

ed. They and the legs are hairy, otherwise the insect is of a bright

polished surface.

8. Clivina elongatula. N.

C. elongata, subdepressa, supra nigro-picea, subtus picea, pedibus

elytrorumque margine castaneis, antennis oreque dilutioribus.

Long. corp. vix 3 lin. lat. £ lin.

Caput triangulare, subtiliter punctato-rugosum. Palpi articulo

ultimo apice leviter truncato. Thorax oblonge quadratus, ante
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apicem leviter sinuosus, parce obsoleteque transversim strigosus.

Elytra striata, in striis punctata, ad striam 3m utrinque 4 punctata.

Subtus parce punctata.

Ubi prsecedentem specimen singulum legi.

I have not dissected the labium of this species, which, however, is

at once recognised by its depressed and, in proportion to its width,

very long shape. The labrum, antennae and legs are so much like

those of the former that they need no further description. The

bristle of the ligula appears simple.

9. Clivina maculata. N.

C. picea, elytris ferrugineis infra medium macula nigra indistincte

ornatis, pedibus intermed. et post, oreque brunneo-testaceis, pedibus

ant. antennisque obscurioribus. Long. corp. 2 lin.

Caput oblonge quadratum, rugosum, eostis 5 magis minusve

interruptis ad marginem anteriorem dentibus 4 productis munitum.

Palpi art. ultimo basi intus incrassato. Antennae art. 2-3 subsequali-

bus. Thorax subquadratus leviter rotundatus, Elytra striata in

striis profunde punctata.

Ubi prsecedentes specimeA singulum legi.

As distinguished as the preceding two species. The palpi and the

mentum appear to me of a somewhat extraordinary form. The last

joint of the former is considerably more inflated at the base than

in any other Ceylon species that has hitherto come under my
notice, whilst the others are of a very curved appearance in both

the maxillary and labial palpi. The emargination of the mentum

would at first sight appear to be of similunar shape. However, it

is only the lower margin which has this form, the oblique truncature

which forms the emargination being such as to give it that shape.

The tooth is but of the typical shape standing on a level with the

lower margin, it stands at a small angle with respect to the inclined

plane formed by the rest of the truncature. The apical angles of

the lobes are somewhat pyramidal, being formed by 3 sides. I have

not dissected the labium, and therefore do not know whether the re-

maining parts exhibit any peculiarities. The insect is, however,

easily distinguished by its general facies, which is rather like that

of a Dyschirius, from which genus, however, the mentum alone is

3 F
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sufficient to separate it. I may as well remark here that, although

the Island is well supplied with Scarites and Clivinas, I have hither-

to not discovered a single Dyschirius, a genus so well represented

in Europe. Of the 3 Clivinas just described single specimens only

have been in my possession for a considerable time. There are 3 or

4 more species met with about Colombo but these being of common

occurrence I abstain from describing them here as they may possi-

bly be amongst those described by Putzeys or others from the

Indian continent.

Fam. Bhipiphobides.

10. Bhipiphorus tropicus. N.

E. niger, nitidus, elytris albidis, nigro-maculatis, labro, palpis,

antennis (pectine nigrescente excepto), unguibusque brunneis, im-

presso-punctatus, punctis raagnis sed non profundis, subtus sub-

orbicularibus piliferis, supra oblongis laevibus. Long. corp. 2^ lin.

lat. ad humeros f lin.

Caput oblongum, latitudine paulo longius, parte frontis inferiore

dense profundeque punctata, vertice obtuse obconico glabro, niti-

dissimo, occipite piloso. Thorax elevatus, ad basin 2-impressus,

medio angulo obtuso, apice excavato, glabro, inter elytra producto.

Elytra ad suturain utrinque stria lata brunnea punctata impressa,

acuminata, apice dehiscentia, albida vel subhyalina, apicibus, medio

utrinque et ad basin nigro-maculata. Alse apice fuscse. Pedes tarsis

anticis art. 2-4. unguibusque bifidis omnibus brunneis, tarsis

subtus setosis, anticis, art. 2—3 primoque apice, subtiliter sericeo-

penicillatis.

Specimen singulum m. prope Colombo in floribus legi. De meta-

morphosi adhuc nihil constat.

The head is rather long in proportion to its width, the occiput is

narrowed, short obconic. The hind part of the thorax is elevated

above the elytra. The central part of its base is prolonged between

the elytra in an obtuse angle, the apex of which is abruptly truncat-

ed, excavated and polished. The labrum is hairy and the ungues of

the tarsi bifid as usual.

The tibiae of the interior legs are furnished at the apex with one,

those of the 4 posterior legs with two spurs. The anterior tarsi
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have joints 2-4 brown. The tarsi are setose below joints 2-3, the

apex of the first of the anterior ones wearing fine yellowish silky-

brushes instead.

All over the island the Khipiphorides and Mordellina appear to

be very scarce, with the exception of 1 or 2 species of Anaspis which

are not seldom taken in flowers. Still I recollect having met with

about 7 species, including 2 large Mordellas, which, however, I have

not been fortunate enough to catch as yet.

Fam. Staphylinid. Teib, Pinophilini.

11. (Edichirus alatus. N.

(E. alatus, setosus, nitidus, rufo-testaceus, thorace dilutiore, ca-

pite, elytris abdominisque segmentis 3 ultimis nigris ; elytris apice

2-maculatis, maculis rufo testaceis
;
pedibus flavis, femoribus apice

tibiisque basi nigrescentibus ; antennis palpisque maxill. basi ob-

scuris, apice testaceis, reliquis oris partibus rufo-piceis. Long,

corp. 3 £ lin.

<E. Palermo Er. simillimus, prsefcer colorum distributionem differfc

tamen alis, elytrorum sculptura, antennarumque articulo ultimo.

Antenna} art. ultimo penultimo sequali nisi paulo minore, apice

fortiter truncato leviterque excavato. Thorax (E. Paederini, dorso

punctis biseriatim impressus, serie interna vel centrali elliptica punc-

tis minoribus magis inter se approximatis, externa vel submarginali

punctis magnis distantibus. Elytra oblonge subquadrata, infra me-

dium rotundata, thorace longiora et fere duplo ampliora (utrumque

elytron thoracis fere magnitudine), basi parte thoracis adjacent©

duplo—infra medium illius latitudine antica plus tertia parte latiora.

Os, pedes et abdomen (E. Paederimi.

Psederorum more victitare videtur ; in eorum societate in lacus

Colombensis ripis infrequentissime legi ; illis minus gracilis atque

minus agilis.

I have not had an opportunity of examining specimens of either

of the 3 (E. dichiri hitherto described. However, I have before me
Erichson's figure and description of the Sicilian <E. Paederinus with

which I find my species strongly to agree.

It differs, however from the former materially in the following 3

points, viz, the wings, the sculpture of the wing-covers and the last

3 i 2
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antennal joint.—The fact that this species has wings would render

an alteration in Erichson's diagnosis of the genus necessary it being

characterized therein as apterous. The elytra are not so much con-

tracted and rounded at the base, and, being longer than the thorax,

have therefore a more oblong, subquadratic appearance. As in the

above typical species they are, however, rounded at the sides and

broadest a little below the middle. They are about twice as broad at

the base as the adjoining part of the thorax and in their broadest part

rather more than a third wider than the broadest part of the thorax.

The third point in which the two species differ is the last joint of the

antennae which in this case is strongly truncated at the tip and

slightly excavated. They are further distinguished by the distribu-

tion of the colors, my species being of dark yellowish red, thorax

lighter, head, elytra and 3 last abdominal segments black, elytra

with 2 reddish spots at the apex, legs yellowish, at the apex of the

femora and base of the tibiae blackish, the mouth is brown, the

maxill. palpi yellowish with the 3 first joints dark at the base, the

antennae have the 6 basal joints dark excepting at the apex, where

they, as well as the 5 remaining ones, are yellowish. In all other

points I find the insect to agree entirely with the typical CE. Pa>

derinus ; the palpi, legs and anal segment of the abdomen are of the

same structure, the hairy vestiture is exactly the same in the differ-

ent parts of the body of my species as it is in the corresponding

ones of Erichson's.

Jfc is perhaps wrong in me to describe an isolated species of this

extensive and difficult family. However, the gen. CEdichirus is one

so extraordinary that I am sure it will be noticed wherever the de-

scription of a new species of it may be found, be it by itself or

amongst those of other Staphylinidae. The case would be different

if the object of the description were a Homalota or the like.
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Correspondence relating to the Exploration of the ruins of Sarnath.

—Communicated by the Government of the N. W. P.

To E. C. Oldeield, Esquire,

Assistant Secretary to Government N. W. P. Agra.

Benares, the 28th June, 1856.

Sir,—In reply to your letter No. 3227, dated 19th instant, calling

for report on the further exploration of the ruins of Sarnath, I have

the honor to submit a letter No. 1, of 25th idem, and its annexures

from Dr. Butter, superintending Surgeon of the Division, on the

subject.

I have called upon the Executive Officer, Captain Eigby, to

report what is possible to be done to preserve the tope, and the

approximate expense. A large portion of the carved stone facing*

is quite detached from the brickwork body of the building, and is

so much bulged out, that it must come down,

I have, &c.

(Signed) H, Tucker, Commissioner.

(No. 1).

To H. C. Tuckeb, Esquire, Commissioner, 5th Division.

Benares, 25th June, 1856.

Sir,
—

"With reference to your docket, No. 61, dated yesterday,

on a copy of letter No. 3227, dated the 9th instant, from the

Assistant Secretary to Government, to your address, inquiring what

had been done since the issue of the orders of 12th December last,

No. 255 A., relative to the further exploration of the ruins of

Sarnath, I have the honor to submit the following report.

I believe that Professor Hall reported generally regarding the

nature of the constructions laid open by the prisoners working

under his orders. The buildings appeared to me to possess very

little interest, being characterized, in some parts, only by a singular

disregard of the use of the plummet, square and level. These walls

are built neither perpendicularly nor horizontally straight, nor at

accurate right angles.

One of the structures laid open had been more carefully raised
;

a series of rectangular cells, without any lateral ^opening, possibly
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intended for granaries, and at the same time so solidly bnilt as to

serve the purpose of solid foundations for the monastery of which

they probably formed a part.

Another structure is a well, surrounded by a rectangular plat-

form, edged with rough upright stones, probably the supporters

of a heavy roof. There are indications of the well having been

brought into use, after the destruction of the surrounding buildings,

by laying a long stone across a portion of its broken edge. The

masonry of the well is very irregular.

As I occupied the bungalow vacated by Mr. Hall before his

departure from Benares, he left in the house all the objects, except

a coin, that he had collected from his excavations, with a request

that I should make a descriptive catalogue of them. This, when

leisure served, I wrote, and sent to the Benares College Museum,

along with all the objects described. A copy of the correspondence

connected with this subject is annexed.

The coin abovementioned had previously been sent to me by

Mr. Hall. It appeared a mass of verdigris, rubbed on one side

until a figured white metallic surface appeared. By careful clean-

ing with dilute sulphuric acid, I removed the whole of the coating

carbonate, which revealed a Greek profile, helmeted, with a peacock

on the reverse ; both early impressions, as the rough marks of the

graving tool were distinctly transferred to the impression. It was

sent to Mr. Thomas, who identified it as a coin of Buddha Gupta

(circ. A. D. 400), and thence to the India House ; it is not gold,

as mentioned in the correspondence on the subject, but silver, with

a considerable alloy of tin (judging from the colour,) and of copper

(from its crust).

The burnt grain and masses of half-fused iron discovered by

Mr. Hall, corroborate the conclusions drawn by previous explorers,

that the monastery had been destroyed by fire.

Some of the small objects which I have particularly described,

are interesting as relics of the useful arts of the period ; especially

the implements of the metal-workers, Nos. 42, 43, 45 to 50, 55 and

61. Some, again, look as if they had formed portions of the relic-

casket and deposits of a great tope, small as the chances might be

thought of recovering such minute objects from such an extensive
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heap of ruins. This idea derives some countenance from Major

Cunningham's statement (Preface to " Bhilsa Topes") of his belief

that the principal object of his search, the relic-casket of the great

tope of Sarnath, must have been discovered and destroyed by his

workmen, during his absence on engineer-duty at Mirzapore.

This circumstance appears to show the necessity of constant

personal supervision on the part of the officer charged with the

explorations when any object of importance is expected to turn up.

There is now no methodical searching for the axial deposit of an

unexplored tope, as in Major Cunningham's Bhilsa undertakings.

All that can be looked for, is an occasional deposit of interesting

objects hid away at the time of the great political catastrophe,

which stayed the sculptor's hand as he traced out and chiseled his

designs on the smooth stone surface of the great tope, and which

burnt down the monastery. Such a deposit may be lighted upon

suddenly; and if including, as it probably may, some articles of

intrinsic value, will be apt to disappear quickly, if discovered in the

responsible officer's absence. It appears to me therefore, that the

search can be prosecuted, with reasonable hope of success, in the

cold weather only.

During the past cold season, I delayed from month to month

the commencement of my own search, in the expectation that the

improving health of the prisoners might enable the magistrate to

afford me the aid of a small number of them in the work, which I

hesitated to commence with hired labour only ; and thus the favorable

season passed away. At an early period of the ensuing cold weather

it will be necessary to determine whether the Magistrate's aid is

to be trusted to or not.

In the mean time, I beg strongly to recommend that measures

be taken to avert the impending destruction of the tope itself.

Large portions of the beautifully sculptured plinth, which rises to

about three-fifths of the whole height of the building, have already

shed their ornamented coating, which has been carried away and

built, with dozens of statues, into the decaying foundations of the

stone-bridge on the Burna. More of it now bulges out, detached

from the central mass of the building, and ready to separate at the

first shock of lightning or earthquake. If this be occasioned by
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(besides the decay of the iron cramps) any unequal sinking of the

foundation, as would appear from some vertical cracks, this evil is

probably aggravated by the existence of two open galleries driven

into the axis of the building, and by a well sunk in its centre,

besides the shaft that is cut through the axis of the plinth and

opens to the air near the summit of the plinth. These three open-

ings should be walled up externally, so as to prevent the access of

rain and drainage water. At present, the openings at the founda-

tion are also a nursery for snakes. I saw a large cobra there this

morning, and was informed that a man had died from the bite of

one, two days before, and that they swarm round the tope. Trees,

moreover, have grown on the summit, and will, in some severe

storm, bring down part of it with them, and may throw down some

of the ornamental casing in their fall. Some of the sculptured coat

is already too much detached to admit any hope of its being suc-

cessfully propped up ; and the rest will follow its course, when its

iron cramps shall have been corroded through. This mischief might

perhaps be delayed by the application of a waterproof pointing to

all the outer points, where they still appear sound. No cement had

been used in the original construction ; the stability of which had

been entrusted to iron cramping and occasional string-courses of

long projecting stones.

At all events, if the whole of the ornamental surface must scale

off, its memory ought to be preserved by the photograph. All

the designs are interesting ; the geometrical form, their originality,

and the flowered tracery from the boldness and beauty of its forms,

and from the striking resemblance of its sun-flowers and foliage to

the stems and raffles of the acanthus as treated by Grecian sculp-

tors. The comparative flatness of large portions of the curved sur-

face, from the greatness of its diameter, would render this an easy

task. Photographs of the portions, where the workman had just

traced or partially executed his work, will be highly prized, when

Sarnath shall have become " heaps."

I have, &c.

(Sd.) D. Butter, Jf. D. Superintending Surgeon.
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To B. Griffiths, Esquire,

Offg. Secy. Local Committee of Public Instruction, Benares.

Benares, 21st January, 1856.

Sir,—At the request of the Commissioner of the Division, I beg

the favor of your receiving charge of the articles enumerated in the

accompanying list. They have been dug, under the superintendence

of Professor Hall, from the ruins of Sarnath.

I have, &c.

(Sd.) D. Butter.

List of articles dug up at Sarnath, the ancient Buddhist holy

ground near Benares, under the superintendence of Professor E. E.

Hall, and left by him, on his departure for Ajmere in June, 1855,

under my charge.

1. A disk of sandstone ; 37 inches in diameter ; sharp at the

edge ; convex on one face ; slightly concave on the other, which has

a raised ring 1^ inch high round its centre, 9^ inches in exterior

and 4 inches in interior diameter, of rounded section : central thick-

ness of the disk 1 \ inch : a portion (chord 19 inches) of the edge is

broken oft*. [Fixed as an umbrella over statues of Buddha.]

2. A nether hand millstone ; diameter 11 inches, sandstone.

3. A ditto, broken into two pieces, sandstone.

4. An upper millstone of unusual size and weight ; height 6

inches ; diameter 11 inches ; sandstone.

5. A female head and throat, 3^ inches high, broken off from a

statuette, sandstone, of very marked character ; hair parted in

short bandeaux in the centre, ending in a series of short curls, with

a short club of hair thrown back from the top of the head ; high

pencilled eyebrows ; half closed eyelids ; forehead and nose in one

straight line ; facial angle about 80°
; smiling expression of mouth

;

coloured part of the under lip marked in an exaggerated degree,

almost like a protruded tongue
;
profile very Egyptiau ; throat

marked with two folds ; long earrings.

6. A torso ; sandstone ; 8 inches high ; alto-relievo from throat

to knee; proportions hermaphrodite; slightly draped; right hip

thrown forward.

7. Alto-relievo fragment ; sandstone ; 5 inches long
; a female

right hand, holding a custard-apple ; armlet bordered above with

3 G
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kawris, and below with gems cut in facets, and with kawris alter-

nately
;
phalanges of the fingers not marked, but running into

curves ; ring on the little finger.

8. Pace, broken off, from upper lip to top of head ; 6^ inches

high, sandstone ; hair curled all over the forehead ; drooping eye-

lids ; forehead and nose in one line.

8-§-. Pinnade ; 6 inches high, with small figure of Buddha, cross-

legged, in niche ; sandstone.

9. Female figure ; 5 inches high
;
pierced alto-relievo ; head and

right arm wanting ; draped closely ; supported by two smaller

figures with massive locks ; steatite.

10. Hermaphrodite figure ; 3^ inches high ; head backed by a

large disk ; hair drawn up perpendicularly into a mass filleted across

the centre horizontally
;
pendent ornament on the forehead ; defi-

cient below elbows and waist ; creases of the throat strongly mark-

ed ; earring touching the shoulders; detached relievo; greenstone.

11. Fragment of mica slate ; 2 inches long ; apparently a right

hand holding a rounded object against the right side.

12. Terracotta ; 3 inches high ; female figure from waist to top

of disk at back of head ; two holes through the disk, above the

ears, apparently for fastening the alto-relievo to a flat surface

;

grinning mouth ; large earrings
;
prominent bust

;
pendent neck-

lace.

13. Red sandstone ; coarse basso-relievo ; epicene figure from

hip upwards ; massive hair.

14. Mica-slate ; coarse alto-relievo head, with attached disk and

raised right hand 4 inches long ; fillet across forehead, surmounted

by a mass of hair.

15. A very clear impression, in red baked-clay, of a seal T̂ inch

in diameter, with five lines of Sanscrit ; bears no mark of having

been broken off from the protecting bell-shaped summit attached

to Nos. 16 and 17.

16. A bell-shaped mass of burnt brick, 2|- inches high, square

projection at top ; supposed to contain an impression like No. 15.

17. A ditto ; If inches high.

18. An impression, in burnt brick, of a seal 1^ inch in diame-

ter, two lines of Sanscrit, surmounted by a lozenge-shaped device,
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with deer salient as supporters. (Sarnath is by the Chinese tra-

vellers, called the Deer-park.)

19. A disk of red sandstone, 4 inches in diameter, ^ inch high,

attached to a portion of a broken slab.

20. A curry-stone (?) ; red sandstone ; 6| inches long by 3

inches in diameter.

21. A fragment of a similar cylinder ; 4 inches long ; broken

diametrically
;
greenstone.

22. Six vertebras of a snake ; recent ; found in the well.

23. A small gharaful of kawris.

24. A mass of burnt rice.

25. A large quantity of iron, much rusted—some of the pieces

being ringbolts, having portions of the rings attached by partial

fusion ; all appear to have been taken from a building destroyed by

fire.

26. A broken crucible of circular section, five inches high, and

three inches in the interior diameter ; has been used, and has ab-

sorbed some metallic slag.

27. A fragment of a similar crucible, 4 inches high, bearing no

marks of having been used.

28. A cupel, 1 inch in diameter ; used.

29. A ditto used.

30. A ditto, being a mere hollow in a lump of clay, 1 T̂ inch

high ; not used.

31. A disk, 2 inches in diameter, of burnt clay, with five cir-

cular depressions, possibly intended for cupels.

32. A cupel of clay with a spout running horizontally from the

bottom ; length 2^ inches.

33. Six perforated cylinders of burnt clay, from 3 to 4 inches

long, with each a projecting disk across its length ; supposed by

Mr. Thomas to have been intended for blow-pipes, the projecting

disk to protect the face of the artisan from the fire.

34. A piece of brass, 2 % 2| % | inch in measure, with a

flange at one side, ornamented with beaded and flowered moulding.

35. Three earthen pots, 6 to 9 inches high, with mouths 3 to 5

inches in diameter ; such as are now called gharas.

36. Nine ditto, 4 to 7 inches high, each provided, in addition to

3 g 2
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the upper mouth, with a spout, an inch long, at one side. Similar

vessels are still made at Benares. The spout of one is grotesquely

moulded into the form of a non-descript animal's head.

37. Three spouts, 2 to 2^ inches long, with everted edges,

broken off the sides of pottery vessels.

38. A globular ewer of black pottery, 4^ inches in diameter,

with neck If inch long ; flat-bottomed.

39. A ditto, 2\ inches in diameter, bearing marks of having been

heated over a fire.

40. Eight earthen clips, flat-bottomed, 3 to 5 inches in diameter.

40j. One ditto with its two opposite edges doubled over ; a

lamp (?)

41. Eour disks broken off, supposed blowpipes, like No. 33.

42. A flat disk-shaped shell, perforated in the centre, with its

edges turned down, the exterior apparently turned in a lathe, the

interior (or upper) surface bearing the original polish, and having

an ovoid, not a circular, horizontal section. Apparently fossilized.

43. A Chinese relic ; being a piece of blue enamelled pottery,

2\ inches long, ornamented on one side with straight and circular

lines, and perforated with two holes, across one of which, it is

broken in two.

44. A cylinder, 2\ inches long by t
3
q inch in diameter, of green-

ish white steatite ; can be used for writing with, on any dark stone.

45. A cylindroidal piece of onyx, black with white vein, 1 inch

long, \ inch mean diameter, perforated along the axis, polished in

the lathe.

46. An ovoid fragment of lilac-grey steatite, 3| inch in mean

diameter, \ inch in mean thickness ; its two wider surfaces concen-

tric, apparently a portion of a cup about 7 inches in diameter ; the*

concave surface bearing striated marks of a turning chisel careless-

ly held ; the convex surface carefully turned and ornamented with

a double graved line. Perhaps a Chinese relic.

47. A polished hemispherical gem, resembling prehnite, or exces-

sively flawed emerald ; apple green ; smooth all over
; T% inch in

diameter.

48. A broccoli-brown agate bead, T\ inch in diameter, pierced

by two conoidal perforations meeting at minute apices obliquely.
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49. An opalescent, transparent, skimmed-milk-white disk ; T
6
^

inch in diameter
; ^ inch thick ; roughly ground at the edge,

marked on one side with five projecting striae, parallel, and either

straight or portions of very large circles like those at the outside

edo-e of a sheet of crown glass ; the other side is irregularly flat,

with minute polished dimples, quite unlike modern glass.

50. A bulbous bit of copper, 1^ inch long, \ inch in mean dia-

meter ; clean on the surface, which is roughly finished with a file.

51. A cylinder of copper t
9
q inch long, T

8^ diameter, shaped with

a hammer.

52. A ditto t
8
-q inch diameter, \ inch thick ; its weight not any

aliquot part of No. 51.

53. A rough bit of copper, T
6^ inch long.

54. Thirty smooth stones from the brook, red and grey sand-

stone, jasper, &c.

55. A disk of writing slate, 1^ inch diameter, -fa inch thick.

56. Fifty-five bits of rounded nodular kankur, apparently kept

as curiosities.

57. Thirty-five earthen beads, -fa to Ti inch in diameter.

58. Thirty-two ditto, about -fa inch in diameter.

59. Five lumps of burnt brick, moulded by the hand into cones

from 3 to 4 inches in diameter ; to be used as mullers ?

60. A piece of black (pottery ?) fa inch square and \ inch high,

indented on one side with a central circular hollow fa inch in dia-

meter, and y
1
-^ inch deep ; a mould for blanks of coins ?

61. A cylinder of red jasper, -fa inch in diameter, \ inch high.

62. A small iron spear-head.

63. A square iron head for a wooden mace.

• 64. An iron axe-head.

65. An iron adze, or hoe-head.

(Sd.) D. Butter.

To H. C. Tucker, Esquire, Commissioner of Benares.

Bated, Nynee Tal, the \8th July, 1856.

Sir,— I am directed to acknowledge the receipt of your letter

No. 30, of the 28th ult., forwarding a letter and its annexure from

Dr. Butter, on the subject of the exploration of the ruins of Sar-

nath, conducted during the past season, under his supervision.
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The Lieut.- Governor is glad to learn that so many of the in-

teresting objects which have been hitherto discovered during the

progress of the excavations, have been deposited, with a descriptive

list in the Museum of the Benares College.

The silver coin, with the Greek profile, which is referred to

as a coin of Buddha Gupta, and of about the era 400 A. D., has

been properly transferred to the Museum of the E. India House.

The Lieut.- Governor quite agrees in the views of Dr. Butter,

as regards the prosecution of future explorations under his own

immediate and close personal supervision. The work need not how-

ever be dependent upon the prison labour which the Magistrate

may be able to place at his disposal, as a moderate monthly con-

tingent charge will readily be sanctioned for this object.

The Lieut.-Governor awaits the report which you have called

for from the Executive Engineer as to the measures which it may

be practicable to adopt for preserving the Tope from further dilapi-

dation by decay.

The Lieut.- Governor would very much encourage the taking

of photographic delineations of all parts of the remains in their

present condition, so as to preserve a correct record of its general

appearance, and of the details of the ornamental sculpture and

tracery ; and if Dr. Butter or yourself can suggest any plan for

giving effect to this proposal, every aid in carrying it into execu-

tion will be afforded by Government.

A copy of this correspondence will be forwarded to the Secre-

tary of the Asiatic Society, as it may perhaps be thought of suffi-

cient interest to be published in the Journal of the Society.

The enclosure of your letter is returned, a copy having been

retained for record.

I have, &c.

(Sd.) C. B. Thornhill,

Offg. Secy, to Government, N. W. P.
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Notes on the Herbarium of the Calcutta Botanic Garden, with espe-

cial reference to the completion of the Flora Indica.—By Thoma.s

Thomson, M. D., F. E. 8.
t
Supt. H. C. Bot. Garden.

It is probably known to all the members of the Asiatic Society who

are interested in the science of Botany, that Dr. Hooker and my-

self have undertaken the publication of a complete work on Indian

plants, the first volume of which, under the title of Flora Indica,

was published last year. The continuation and completion of this

work is of the utmost importance to the advancement of Indian

Botany, which is much retarded by the want of a properly digested

catalogue. The further progress of the work will, however, in a

great measure depend on the co-operation of botanists throughout

India, the materials here, though extensive, being too incomplete,

to enable me to advance without further contributions.

I bring this subject before the Asiatic Society therefore with a

double object. I wish in the first place to make known the nature

and extent of the Herbarium belonging to the garden, and in the

second, by means of the Society and the Journal, to bring to the

knowledge of botanists in all parts of India, the assistance which

it is in their power to render in furthering the progress of a work,

the object of which is, to render available to the student of Indian

plants information scattered over a thousand detached works, and

therefore only accessible to the professional botanist.

The Calcutta Botanic Garden is associated almost with the com-

mencement of modern Indian Botany. The classic work of old

Bheede who, two centuries ago, illustrated a series of drawings, often

remarkable for their fidelity, by a condensation of all the facts

obtainable from the most intelligent Brahmins of Malabar, belongs

to a former epoch, and stands alone. It was for many years almost

the only source from which botanists could know Indian plants,

and even now we have in many cases to refer to its plates instead of

to nature for the types of the genera of the older botanists.

Modern Indian Botany began with the Danish missionaries of

Southern India, who were attracted to the science, in the first

instance, by the benevolent wish to combine the practice of the
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healing art with the duties to which they had devoted themselves.

This motive actuated the whole body, but a few continued to pro-

secute the science for its own sake, and some of the medical officers

of the Madras Presidency formed with them a botanical association,

by which plants were examined and named, and to which the dis-

coveries made by members at a distance were reported. One of the

most distinguished of these associates was William Roxburgh, who

was appointed in 1/94, on the death of Col. Kyd, the Superintend-

ent of the Calcutta Botanic G-arden, and commeuced at once the

labours which have gained for him a position at the head of Indian

Botany, of which, indeed, as the author of the first Mora, he may,

in one sense, be said to be the founder.

During a long series of years, Eoxburgh examined, described and

prepared drawings of the indigenous plants of India. In all pos-

sible cases, he cultivated them in the garden under his own eye,

and examined them carefully in all stages of growth. The descrip-

tions, which are remarkable for their accuracy, by degrees took the

shape of a Flora Indica, comprising all the plants of the Northern

Circars, in which Roxburgh resided before he came to Bengal, those

of Bengal proper, and such of the plants of Silhet and Chittagong

as were introduced by active Collectors into the gardens and flow-

ered there. It is therefore a nearly complete flora of the plains of

India from the base of the Himalaya to Cape Comorin, and con-

tains descriptions of most of the plants which a botanist will meet

with in the neighbourhood of the presidency towns or the large

stations.

The drawings, more than 2,000 in number, were made in dupli-

cate. One set is in the Garden Library, the other with correspond-

ing numbers is in the India House. A selection of three hundred

of the more remarkable forms was published in England by Sir

Joseph Banks, at the expense of the Court of Directors, and out-

lines of many others have been introduced by Dr. Wight into his

Icones plantarum. The species described by Dr. Eoxburgh in the

Flora Indica can, in general, be readily determined from these draw-

ings, so that there is less occasion than might have been expected

to regret the absence of dried specimens. Dr. Eoxburgh probably

collected largely. He certainly transmitted considerable collections
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to scientific bodies in Europe, but most of these have been dis-

persed. There are, however, a considerable number of his spe-

cimens in the British Museum, at the Linnean Society and the

University of Edinburgh.

Dr. Roxburgh was succeeded at the Botanic Garden by Dr.

Francis Buchanan afterwards Hamilton, a man to whom extensive

travel had given great knowledge of India. In the Peninsula he had

explored the Carnatic, Mysore, Malabar and Canara, and in Bengal,

the Rajmahal hills and the whole of the Northern and Eastern

districts as far as Assam and Tippera. He had also visited Nipal.

The Botanical results of these journeys have been unfortunately in

a great measure lost, but many important facts are recorded in his

commentaries on the Hortus Malabaricus of Rheede and the Herba-

rium. Amboynense of Rumph, two memoirs in which Hamilton has

embodied a great deal of valuable information on Indian Botany.

His collections form part of the Herbarium of the University of

Edinburgh.

In 1815, the Botanic Garden came into the hands of Dr. Waliich,

an ardent and enthusiastic botanist, under whom Indian Botany

continued to progress rapidly. The labours of Roxburgh had com-

pleted the flora of the plains of India, though the work remained

still in MSS. Dr. Waliich took a wider range. Our recent war in

Nipal having resulted in the appointment of a Resident at the

Court of Katmandu, Waliich joined Mr. Gardner there and col-

lected assiduously for more than a year in the vicinity of the capi-

tal. The interior was then as now jealously closed against Euro-

pean travellers, but by means of native collectors he added a

fair knowledge of the alpine flora to the abundant information re-

garding that of the temperate and tropical regions which he ob-

tained by his personal exertions.

Dr. Wallich's duties at the gardens not permitting him to pro-

long his residence at Katmandu indefinitely, he trained a number

of collectors who continued during a long series of years to trans-

mit dried specimens from Nipal. Mr. Blinkworth, an active collec-

tor, at the same time explored Kumaon, and Mr. Gomez contributed

extensive collections from the rich province of Silhet and from the

neighbouring Khasia hills, while Waliich himself visited Peuang

3 H
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and Singapore, thus adding a knowledge of the Malayan flora to

that of the rest of India.

Abundant materials for the elucidation of the Botany of India

having thus been brought together, it became a question in what

manner they might be disposed of to most advantage. Dr. Wal~

lich at one time entertained the idea of incorporating them into an

Indian Flora, and with this object he commenced the publication of

an edition of Roxburgh's Flora into which all his own discoveries

were introduced. As his collections accumulated, this task became

every day more difficult, and his other duties, and in particular the

state of his health, rendered its progress extremely slow, and at last

compelled him to stop, after publishing two volumes, which extend

as far as the end of Pentandria Monogynia in the Linnean arrange-

ment, and include therefore the 1st volume of the ordinary edition

of Eoxburgh, or less than § of the whole work.

Dr. Wallich then determined to return to England with all his

collections, and with the consent of the Court of Directors, which

was at once liberally accorded, to distribute amongst scientific men

in all parts of Europe the materials which he had accumulated, but

could not hope to have leisure to work into shape, in the hope that

each recipient would be able to lend his aid to the study of some

part, so that by the joint labour of all, the Indian Flora might be

benefited and furthered. The result has been satisfactory. The

dispersion of the Wallichian Herbarium over all parts of Europe

enabled students of Botany every where to obtain access to a set

of these specimens, and monographers have, in describing them,

uniformly quoted the numbers attached to the specimens. The

Wallichian Herbarium has, therefore, become one of the foundations

of Indian Botany, and it is a source of regret to me that a set of

its specimens does not form a part of our collection here. Steps

have recently been taken which will, 1 hope, remedy the deficiency,

as several duplicate sets still exist in the Linnean Society's col-

lection.

Those only can appreciate the difficulties with which Dr. "Wallich

had to contend in this distribution, who have had much practice in

the arrangement of dried plants, and are familiar with the irksome

task of assorting the miscellaneous collections sent in by numerous
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collectors, variously ticketed and often in great confusion. A quick

eye and a ready hand bring the species together, but constant

watchfulness is even more essential, in order to prevent errors in

localities, the greatest evil to which we are exposed in arranging

large collections. It is therefore not at all surprising that Dr. Wal-

lich should have occupied four years in this task, and yet been com-

pelled to return to India before it was completed.

Between 1815 and 1828 a large and valuable series of botani-

cal drawings was prepared under Dr. Wallich's superintendence.

These he took to England with him and they are deposited at the

India House, but as no copies were made, we do not as in the case

of the Koxburghian drawings possess a corresponding set. Prom

among these drawings, Dr. Wallich selected three hundred of the

most interesting, which were published under the title of Planted

Asiatics Hariores, a superb work alike honorable to the court and

to the author.

The commencement of the present Herbarium of the Calcutta

Botanic Garden dates from Dr. "Wallich's return to India in 1832.

The separate collections of which it is made up having been incor-

porated together, the following list has been prepared to show the

origin of the different parts thus combined into one.

I.

—

Indian Collections.

1. A few specimens from the Carnatic collected and named by

Dr. Bottler and given by him to Dr. Wallich, who brought them

with him from Denmark.

2. A complete series of specimens collected and dried in the

Botanic Garden. Most of these are ticketed by Dr. Wallich, the

collection having undergone careful revision by him after his return

from Europe in 1833.

3. A portion of the collection made in Khasia and Assam by

the Assam Tea Deputation in 1835-36, consisting chiefly of endo-

genous and acrogenous plants. The exogens of this collection were

sent home by orders of the Hon'ble Court of Directors about four

years ago.

4. A large collection from the Khasia hills made by collectors

m garden employ. This collection contains main duplicates.

*3 h 2
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5. A very extensive collection made in Assam by the garden

collectors under the able superintendence of Col. Jenkins, contain-

ing a very complete series of the plants of the plains and lower hill

jungles of Assam, with many duplicates. It contains also a few

specimens from the Bhotan mountains.

6. A very extensive collection made in the plains and hilly dis-

tricts of Upper Assam and in the Naga mountains by Mr. J. W.
Masters, and presented by him to the garden. This collection is

remarkable for the very careful manner in which the localities are

marked upon each specimen. It contains many rare and valuable

plants and numerous duplicates.

7. Col. Vicary's Indian collections, made in the Saugor district,

in Birbhum, Berhampur, Dinajpur, and in the districts of Garh-

wal, Simla and Kuuawar in the western Himalaya. This collection

contains few duplicates, and many of the specimens are in a bad

state of preservation, but it is very valuable, because the locality

of every specimen is carefully marked on a ticket attached to the

plant, or written on the sheet of paper in which it is enclosed. The

Saugor and Himalayan collections are the best. Both contain many

plants which were unknown to botanists at the time these collec-

tions were formed, but which have since been discovered by subse-

quent collectors and published in various works.

8. A small collection of Ceylon plants presented to the garden

by Mr. J. Watson in 1836, contains no duplicates.

9. Mr. Griffith''s collections.—Two complete sets of these most

valuable collections were sent to England, and are (I believe) in

the India House. The triplicates remained with Dr. McClelland

during the time that he was occupied in the publication of Mr.

Griffith's posthumous papers, and were transferred by him to my
charge in 1856. A small collection chiefly of Afghan and Malacca

plants has been in the garden Herbarium since 1848. Those re-

ceived in 1856 consist partly of garden plants selected by Mr.

Griffith for himself from the garden Herbarium, but mainly of more

or less complete sets of the collections made by Mr. Griffith on his

several journeys. The specimens retain in many cases the original

tickets and are carefully numbered. The numbers correspond with

those of Griffith's Itinerary notes, published by Dr. McClelland.
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None of the series are complete, but the number of Afghan and

Khasia plants is much greater than that of Bhotan or Mishmi ones,

There are also a great many excellent specimens from Malacca and

a few from the Coromandel Coast. The collection contains likewise

a considerable number of specimens from Sambalpore collected by

the late Major Kitto, some specimens from the Carnatic collected

by Mr. Griffith soon after his arrival in India, and a few of the

numbered specimens of the Wallichian herbarium which Mr. Griffith

seems to have brought with him from England.

10. A small collection made by Lieut. Parish in the district of

Mandi in the Punjab Himalaya during the cold season of 1847-48.

The ferns of this collection are numerous and good.

11. A large collection made in the Tenasserim provinces by Dr.

[Falconer, while on deputation (in the year 1849.) The specimens

are in general excellent, and there are a considerable number of

duplicates. The localities are always carefully marked.

12. A collection made by Dr. McClelland in 1849 in the Bir-

bhtim district. The localities are carefully marked and there are

some duplicates.

13. An excellent collection of Assam and Khasia plants made

by Mr. C. J. Simons, and presented to the garden by Sir W. J.

Hooker, K. H. The specimens are very fine and are all carefully

numbered and the localities marked.

14. A set of excellent specimens of Khasia plants collected by

Mr. Oldham in 1851-52, and presented by him to the garden. Mr.

Oldham most liberally allowed me to select from his collection as

many specimens as I wished, so that we possess excellent illus-

trative series of specimens of many variable species.

15. A large collection of Pegu plants made by Mr. Scott, head

gardener H. C. Bot. Garden, while on deputation in that country in

1855. The specimens are very good and the collection contains

many interesting plants.

16. A small collection of rare and interesting Malacca plants

presented by Captain Moxon.

17. A complete set of specimens from the Ceylon garden Her-

barium presented by Mr. Thwaites, the Director. This is a num-

bered collection and contains all the known plants of the Island, so

that it is of very great value.
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18. A large Herbarium from the Bombay Presidency presented

by Dr. Gibson, consisting partly of his own collections, and partly

of those of Mr. Law from the Concan and Dekhan, and partly of

Dr. Stock's Sindh and Beluchistan collections.

19. A good collection from the Northern Division of the Ma-
dras Presidency presented by Dr. Cleghorn.

20. A most interesting collection from the Punjab Himalaya and

Western Tibet presented by Mr. M. P. Edgworth, C. S. The Hi-

malayau specimens were collected by Mr. Edgworth himself, those

from Lahul and Ladak by Capt. Hay.

21. A set of the Indian collections made by Doctors Hooker

and Thomson between 1841 and 1851 which are now being distri-

buted in England.

These collections illustrate more or less fully the plants of West-

ern Tibet, of the Western Himalaya, of the Punjab and the upper

Gangetic plain, of Sikkim and the Khasia hills, the Son valley, Silhet,

Cachar and Chittagong.

22. Specimens of plants from different parts of India, not suffi-

ciently numerous to be included as collections in this list, have been

presented by Mrs. Burney from Ava, by Capt. Margrave from Arra-

can, by the Rev. J. Parry from Jessore, by the Rev. Mr. Schmid

from the Nilgherry Hills, by Col. Madden from the Western Hima-

laya, by Dr. Eayrer from Khasia and by Lieut. Beddome from

Jabalpur.

II.

—

Non-Indian Collections.

1. An excellent collection of British and other European plants

selected from the Herbarium of the Royal Botanic Garden Kew and

presented by Sir W. Hooker. *

2. A good collection of Norwegian plants presented by Dr.

Blytt, an eminent Norwegian botanist, to Mr. Griffith, and received

from Dr. McClelland in 1856.

3. A large collection of European grasses, the source of which

I have not yet been able to trace. The specimens have printed

tickets attached and were probably purchased by Dr. Wallich.

4. A large collection of Swiss and French plants presented by

M. DeCandolle to Dr. Wallich, but unfortunately for the most part

in very bad preservation.
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5. A good collection of British ferns presented by Mr. E. Scott.

6. A small collection of Scotch plants supposed to have been

presented to Dr. Griffith by Or. Balfour.

7. A small set of Siebers Egyptian plants, purchased by Dr.

Wallich.

8. A considerable collection of Cape plants collected by Dr.

Pappe.

9. A collection of Mauritius ferns presented by Mr. McMurray

in 1856.

10. A small collection of the plants of the provinces of Dahuria

in Asiatic Eussia, presented by Dr. Fischer to Dr. Wallich.

11. Interesting collections of Aden plants presented by Dr.

Boycott and Lieut. Playfair.

12. A large collection of New South Wales plants presented by

Col. Vieary.

13. A smaller but excellently preserved collection of Australian

and Tasmanian plants, the donor of which has not been recorded.

14. A small collection of Tasmanian plants presented by Capt.

Margrave.

15. An extensive collection chiefly of New Holland plants se-

lected from the Hookerian Herbarium and presented by Sir W.
Hooker.

16. A few New Zealand ferns presented by Mr. Bedford.

17. A complete collection of the plants of the United States of

North America chiefly from the states of New York presented by

the Eev. S. Williams in 1844. This collection is carefully named

and ticketed and is very valuable.

18. A small collection of North American plants presented by

Mr. Joseph Carson in 1836.

An examination of this list will show that our Herbarium is still

very imperfect, and that there is no part of India from which con-

tributions would not be welcome. It is, however, sufficiently com-

plete to form an excellent basis on which, with the assistance of

contributors from all parts of India, a general Herbarium may be

completed in the course of a few years, and it contains a sufficient

number of authentically named specimens to enable me to name

the collections with which I may be favoured, without much diffi-
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culty on the spot, and thus to avoid the necessity of sending them

to England for comparison.

In a country like India, where the distribution of plants is regu-

lated so completely hy the climate, it is most important that botan-

ists wherever situated should devote themselves to the complete

elaboration of the plants of the district in which they reside, and

that they should, if possible, combine careful meteorological observa-

tions, especially of the humidity, with their botanical labours. It is

only thus that the exceptional cases (if there be any) of plants

whose distribution is independent of the climate, can be speedily

eliminated.

To the philosophical botanist who is desirous of investigating the

laws by which the distribution of plants is regulated, no flora in the

world is more interesting than that of India, though it is in point of

numbers of species a very poor flora, when compared with Australia,

south Africa, or the continent of South America, to all of which

nature has been liberal to profusion in richness and variety of

vegetable forms. The interest of the Indian flora lies in the absence of

new forms, in the identity of its plants with those of other countries,

in the occurrence of European plants on our western mountains, of

Japanese plants in the Eastern Himalaya, of Chinese plants in our

dense eastern forests, of a purely Egyptian flora in Sindh, of a Poly-

nesian flora in Malaya, and of numerous Africau types in the moun-

tains of the Madras peninsula. It may interest Indian botanists, for

whom especially this little paper is intended to give a slight sketch of

the different floras which co-exist within the limits of British India.

Disregarding for a moment the Malayan Peninsula, British

India may be described as an equilateral triangle with sides 1,500

miles in length, the apex advancing far within the tropics, the

base in the hotter part of the temperate zone. The tropical por-

tion of this triangle is traversed by ranges of hills of moderate ele-

vation, most lofty toward the south, where they rise above 8,000

feet, less lofty in the north where the average height of the ridges

is not more than 4,000 feet. "Within the temperate zone, the level of

the surface is much lower, and it is there occupied by the basins of

two great rivers, the Indus on the west and the Ganges on the east.

JSouth of the tropic this large triangle is every where surrounded by
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sea, but north of the tropic the boundaries of India are traced on

land, and are more or less artificial.

The Indian Peninsula includes two distinct mountain systems.

The meridional chain of the Ghats attains in Travancore and Mala-

bar an elevation of 8,000 feet, but north of Nagar rarely more than

4000. It runs parallel to the western coast, and sends off trans-

verse chains running east, which are flattened out into a table-land

highest in the south, where the continent is narrow, lower to the

north where the continent is wider and the rivers larger. North of

the Godavery the transverse range of the Yindhia runs from sea

to sea almost on the tropic, sending out on all sides table topped

branches and connected by a low ridge with the ghats further south,

and with the Himalaya by the curious oblique Arawali range,

which forms a water-shed between the Indus and Ganges.

An extensive plain watered by the Indus on the one hand and by

the Ganges on the other, separates the Indian Peninsula from the

Himalaya, which rises on the north a stupendous barrier, consti-

tuting the Indian portion of the enormous mountain mass of Cen-

tral Asia, which presents steep declivities in all directions.

After the configuration and elevation of the land, the most

important element by which the distribution of vegetable forms is

regulated, is climate. The climate of India depends mainly on the

rain-fall. Situated entirely in the northern hemisphere, and with

an enormous mass of land to the north, the summer winds blow

strongly from the south, while the winter winds are northerly. The

south wind commonly called the S. "W. monsoon is always a sea

wind and therefore brings rain. The summer is therefore the rainy

season in India. The northern winter wind is generally a land

wind, so that the winters are generally dry. To this, there are two

exceptions, the coast of the Carnatic and the Malayan Peninsula, in

both of which the N. E. monsoon is a sea-breeze and therefore a

rain bringing wind.

The normal climate of India is divided into a cold, hot and rainy

season, but the amount of rain depends on the position of each

place. The west coast of the Peninsula, which presents to the

S. W. wind a lofty range of mountains, is extremely rainy at one

season, but the east coast, being sheltered by the higher hills to the

westward, is much less so. On the Ghats the rain-fall diminishes as

3 i
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we go north, and when we reach Gnjerat has become very small

indeed. In Sindh there is no rain at any season.

In the Himalaya, the rains are heaviest to the eastward, where the

chain is nearest the sea, and they diminish gradually, as we proceed

west, till they entirely disappear in the mountains of Afghanistan.

In the Malayan Peninsula in which both monsoons blow over sea,

all seasons of the year are rainy, the summer or South-West mon-

soon being rather drier from the intervention of the island of Suma-

tra, which condenses much of the rain at that season.

In consequence of differences of elevation, three different climates

require to be studied in treating of the vegetation of India. These are

the tropical, the temperate and the alpine. Eising out of the hottest

part of the temperate zone into the regions of perpetual snow, the

slopes of the Himalaya exhibit all these forms of vegetation at dif-

ferent elevations, but as none of the mountains of the Peninsula

rise above the temperate zone, the alpine flora is found only in the

Himalaya. This alpine flora is found at elevations above 13,000 feet,

and varies with the degree of moisture. In the outer Himalaya,

where the snow-fall is copious and the summer humid, but with

bright sunshine, we have a flora closely resembling that of the Alps

of Europe. A similar flora is found on the highest peaks of Afgha-

nistan, of Persia and of Asia Minor, and beyond Europe extends into

the Alps of Greenland and of temperate N. America. In the more

arid mountains of the interior we find a purely Siberian Elora.

In Southern India the temperate flora begins about 7,000 feet of

elevation, but as we advance northward, the requisite elevation gra-

dually diminishes till in the most northern part of the Himalaya,

it is not more than 4,000 feet. In Southern India therefore the

temperate flora is found only in isolated patches on the mountain

tops, but along the Himalaya it is continuous from one end of the

chain to the other. Here it presents three distinct types, the first of

which is the normal Himalayan type of forms which are adapted to

a climate dry at one season, wet at auother, occupying the Central

Himalaya. To the west, we have the European type intruding

upon aud mingling with it, especially in the inner ranges where the

climate is drier. To the east, the Japan or moist temperate flora

is especially developed in Khasia and Sikkiin where the climate,
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throughout the year, or at least throughout the whole period of

vegetation, is extremely moist.

The tropical flora is dependent in like manner upon the climate,

and partially also on the nature of the surface. The open plain of

the Indus and Gauges which stretches from sea to sea, has a gra-

dually diminishing rain-fall as we ascend the Ganges and approach

the Indus. The rain-fall is also greater everywhere near the base

of the Himalaya and diminishes as we recede from it. In Sindh

and the Western Panjab no rain falls, and there we find an arid

flora identical with that of Egypt, with which in fact it is continu-

ous across Arabia and Southern Persia. The characteristic plants

of this arid flora extend at a distance from the mountains down the

valley of the Ganges, but never approach the more humid Himalaya,

in which we have a flora like that of Bengal, though they recur

in the Deccan and Carnatic, which are sheltered from the moist

wind of the S. W. monsoon by the higher ranges of the Ghats.

In the hilly districts of India where a dry hot season is succeeded

by more or less heavy rain during the monsoon, we find in all parts

of the empire a very similar flora. On the eastern slopes of the

Ghats, in the valleys of Nagpore, on the slopes of the Arawali, and

along the base of the Himalaya (except to the eastward and in the

extreme west) we find the same monotonous forest consisting

partly of evergreen and partly of deciduous leaved trees with many

creepers. The trees are gay with flowers in spring, and after being

scorched by the inteuse heat of May and June burst into life with

renewed vigour at the commencement of the rains.

It is ouly when the humidity begins to linger in the damp and

shady valleys throughout the year that the flora changes its cha-

racter. This we find to be the case in many parts of the valley of

the Nerbada, and in the deeper ravines of the Ghats of the Concan .

The number of peculiar forms iucreases as we go southward, and

is very great in the forests of Travaucore and Ceylon. So in the

Central Himalaya, humid forms appear as far west as Kumaon, in-

crease in numbers in Nipal, predominate in Sikkiin and are univer-

sal in Assam. In Malaya where the climate is humid at all seasons

we have the flora of the Archipelago, the richest and most varied

which is fouud in any pari of India.

3 i 2
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I might illustrate each of these floras at great length, but the

object of this paper is not to bring forward examples of each, but

to induce botanists to lend their assistance in establishing their

limits on a sure basis of observation, by collecting as far as they can,

and transmitting for examination and comparison, the plants of their

respective neighbourhoods, so that the exact area inhabited by

every species may be ascertained, and the main facts of the Geogra-

phical Botany of India be accurately determined.



PROCEEDINGS

OF THE

ASTATIC SOCIETY OF BENGAL,
For August, 1856.

At a monthly general meeting of the society, held on the 6th

instant, at the usual hour,

Dr. G. G. Spilsbury, Vice-President, in the chair.

The proceedings of the last meeting were read and confirmed.

Presentation received.

From the Grant Medical College in Bombay, a copy of the report

of the institution for the Session 1855-56.

A note from Mr. H. V. Bayley, aDnouucing his withdrawal from

the society, was recorded.

A. Eoberts, Esq., C. S., Major W. C. Erskine, and Eajah Sutto-

shurn Ghosal Bahadoor, proposed and seconded at the last meeting,

were balloted for and elected members.

The following gentlemen were named for ballot at the next

meeting :

—

Lieut. H. S. Forbes, Artillery, supervisor of the Ganges, pro-

posed by Major Ouseley, and seconded by Mr. Atkinson. Sultan

Mohamed Busheerooddeen Saheb, proposed by Mr. Grote, and se-

conded by Mr. Atkinson. A. E. Young, Esq., B. C. S., and E. B.

Chapman, Esq., B. C. S., proposed by Mr. Beadon, and seconded by

Mr. Atkinson.

"With reference to Mr. Greenough's Geological map of India, a

copy of which was sent by the Bengal Government in September

last, with a request that the society would express their opinion of

its merits, the Council submitted the following report drawn up by

a special Committee appointed for the purpose :

—

To the Council oe the Asiatic Society or Bengal.

The Sub-committee appointed by the Council of the Asiatic So-

ciety under date the 28th September, 1855, to consider and report



420 Proceedings of the Asiatic Society. [No. 5.

upon the Geological and Physical map of India, prepared by Mr.

Greenough, which had been forwarded by the Government of Ben-

gal, with a request that the Asiatic Society should give effect to the

wishes of the Court of Directors, returning the map with such

information as they might possess bearing upon its accu racy* have

considered the questions referred to them, and now beg to submit

their report.

The despatch of the Court of Directors states, that this map has

been " compiled by Mr. Greenough from such materials as he has

been able to collect," and your Committee would most fully acknow-

ledge the great labour of research and the careful compilation

which this map evinces. They cannot but remark, however, that it

is not only customary but very desirable that in such cases the

principal sources of information which have been taken advantage

of, the special authors or observers consulted, and the general cha-

racter of the data so compiled, should be fully stated. They be-

lieve that this is even more largely requisite with regard to a country

like India, concerning the geology of which so little is known, than

with regard to the more closely investigated districts of Europe.

No memoir or report has accompanied the map. Tour Committee

is aware that an abstract of Mr. Greenough's communication to the

British Association for the advancement of Science at their meeting

in 1854, when this map was first presented, has been published in

the reports of that association \ and a reference to this short abstract

has more fully convinced them of the important omission which

has occurred in not supplying a copy even of these few words of

explanation along with the map.

It appears obvious also, that the compiler has had the benefit of

MS. reports and communications, inasmuch as several statements

>

sometimes of startling importance, have been embodied in this map,

which your Committee is not aware have ever before been published

and which, they believe, would never have remained uncontradicted

had they been so. Your Committee is altogether unable to say

what value should be attached to such statements, but were they to

judge from the analogy of other similar geological statements in

this country, they would be disposed to rank them as nothing

better, if not something even worse, than conjecture.



185G.] Proceedings of the Asiatic Society. 4*21

Your Committee would also express their regret at finding that

more care has not been taken in the preparation of the map with

regard to the purely topographical or geographical portion. In

these respects it is altogether behind the present state of our know-

ledge of this country. Mr. Greenough states it to be the result of

twenty years' labour. It is therefore not improbable that an old

map of that date originally used for the recording of geological facts

has been continued as the basis of the present one. If a new com-

pilation has been made, great want of care and attention appears to

have been allowed in its preparation. Names of the same places are

in some cases repeated at points differing by whole degrees in

latitude, ranges of hills have been misplaced occasionally by some

hundred miles. In brief, your Committee consider the map so

wanting in accurate geographical information, that it never can

become the basis of a careful geological map.

Your Committee have been unanimously impressed with the

strong conviction, that the time which the Court of Directors have

proposed for the collection and collation of more accurate informa-

tion regarding the Geology of the country, is much too short, to

admit of any really useful result being obtained. They have given

below a list of isolated points in which corrections are required, but

for any general improvement much more time will be needed.

Your Committee desire to acknowledge the value of this map,

they look upon it as a most important contribution to the natural

history of this country ; they consider it will prove both a guide

and an aid to the researches of many. It will shew, however

imperfectly, the great desiderata in the geological history of the

country, and will form an index to the present state of knowledge.

But they conceive, that it should be allowed to remain in its

present state, to form a memorial of the condition of our geological

knowledge at the time of its publication. They think it too erro-

neous in many respects, to be capable of being used as the ground

work of an accurate map ; and they look forward with anxious

expectation to the time when the more detailed investigations of the

geological survey in this country will furnish data for such a compil-

ation. They can refer to the proceedings of your Society for the

present year in proof of these views. New light has been within
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the last few months thrown upon the structure of immense areas,

which will in reality affect the whole system of colouring adopted

on the map under consideration. But the details of such researches

are not as yet sufficiently extended to enable them to be made use

of for the purposes of a general map.

Tour Committee are the more deeply impressed with the inexpe-

diency of any present attempt at the issue of a new edition (as the

Court of Directors would appear to contemplate) of this map, by

the fact that any corrections now made cannot have the benefit of

the knowledge and research of the original compiler. Geology had

to mourn the loss of Mr. Greenough even before the actual publi-

cation of this map. And while your Committee is persuaded that

some of the errors they have alluded to, would never have escaped

his careful revision, they think it would be scarcely possible for any

other person now to take full advantage of such corrections as

might be noted. If a new map be desired they conceive that a

competent geologist should be requested to devote his energies to

it for the ensuing two or three years, so that a map, brought up

fully to the most recent state of knowledge on the subject, might

then be published, while the present map would ever remain a

monument of Mr. Greenough' s zeal and labour.

Tour Committee cannot avoid expressing their entire concur-

rence with the views of the Court of Directors in thinking, that

such maps " may be made the means of procuring further, and more

correct information" on the geology of the country, but they feel

satisfied that this must be brought together by some one acquainted

with Indian geology as well as European ; and must shew a less

exclusive adherence to European types and European nomenclature.

All which they would submit as their report on the questions

referred to them.

Thomas Oldham.

C. B. Toung, Captain Engineers.

H. L. Thuillier, Major.

E. G. Spilsbury, M. D.

A. Grote.

H. Piddington, Curator Museum Eco

July 1st, 185G. nomic Geology.
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Memorandum of corrections which ought to he made in Mr. Gree-

nougKs Geological Map of India.

1.—The fossils found in the boring at Port "William, Calcutta,

were all of recent species, and not of Sewalik age.

2.—In the neighbourhood of Silhet, the Cossia hills, &c. the

words " nummulite bed" under the name Silhet, ought to be remov-

ed—none such exists there.

3.—"Silhet Coalfield" placed on the map to the west of the

town of Pondua, to be erased. No Coal near this.

4.—Jynhanpoor on the map ought to be Jynteapoor.

5. —The words " Coal many hundred feet thick" under Jyntea-

poor, contain an assertion totally unfounded.

6.—A peculiar colour is carried all along the base of the hills

here, between the tint of green representing the Eocene, and the

pink of the gneiss, &c. for which no representation is given in the

index of colours. We presume this to be altogether a mistake of

the colourers.

7.—The dotted lines for colour boundaries near the west of the

Cossia and the Garrow hills have been altogether disregarded.

8.—The granite is not known to extend along the northern face

or slope of the Cossia and Garrow hills—but is found in detached

patches in the hills.

9.—At and near to the intersection of the parallels of 25° N. lat.

and 91° East long., the country is entirely alluvial. The words

*' nummulite beds, and limestone" are therefore erroneously in-

serted.

10.—The " Cyrtoma, a new species of the fossil Ecchinida,"

shewn as occurring in the gneiss is from the Eocene. The Cyrtoma,

is a genus not species.

11.—The mode of representing the area covered by the coal-

bearing rocks in Bengal gives a very erroneous idea of the geology

of the country. They do not in auy known case form a continuous

band, but invariably occur in isolated basins or areas, included in

the gneiss.

12.—" Patturghatta" near to Colgoug is on the river Ganges.

There is no " limestone" there.

3 k
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13.—The Laterite from Balasore upwards forms only a very

Jimited and broken band, and does not occur in the immense spread

shewn here.

14.—There is no laterite in the flat country near Shahabad. It

is all alluvial.

15.—In the districts marked " unknown" near Cuttack, the survey

have mapped coal fields.

16.—There are on this map two words " Kuttack" inserted,

there should be only one. That most to the south on the Maha-

nudi river is more nearly in the correct position than the other.

17.—In the Curruckpore Hills near Monghyr no limestone is

known, the words " white marble," &c. must therefore be removed.

18.—The Curhurbalee coal field is a whole degree of longitude

out of its true position.

19.—There is no long line of coal-beariDg rocks stretching by

the Adji river in Beerbhoom.

20.—The Kajmahal Hills are not identical with the Goomah

Ghauts as given. The Eajmahal hills are near to the town of Baj-

mahal, two degrees east of where they are shewn.

In Central India, Sfc.

21.

—

Omercuntuc, the source of the Nerbudda is placed on the

Soan river, whereas it should be to south of Ajmeergurh when a

pencil >C has been put.

22.—The Maikel Pahar on which is the table-land from whence

the Nerbudda rises, is all trap capped with laterite.

23.—South of the Nerbudda from Ramgurh to Ajmeergurh (?) is

coloured syenite, Sfc. f
while most of it is laterite, and to the north

below the Maikel hills about Sohagpoor, it is sandstone.

24.—A large tract between Mundlah and Jubbulpore is coloured

" Coal of all ages" but should be trap on both sides of the river.

25.—Coal is found at Lemaita Ghat, South of Gurrah near Jub-

bulpore : not marked.

26.— Goondwana represented on the map as gneiss, is chiefly coal-

bearing rocks covered with trap.

27.—" Mahadeo Pahar" or the Mahadewa range, is altogether out

of position. The range on the map north of Goondwana is nearly

their position.
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28.—The Mahadewa Hills are all sandstone.

29.—The Mittoor raDge is trap.

30.—The sandstone represented on the map by the bright yellow

colour is continuous down the valley of the Nerbudda considerably

further to the west than Hindia, instead of ceasing at Hosingabad.

31.—The area coloured as " coal, &c," and which includes Bower-

gurh, Doregurh, &c, is in reality gneiss.

32.—Bhavergurh as here printed should be Bhower, or Bhora-

gurh.

33.—Bhoradoorg and Bhoragurh are one and the same place.

34.—At Oomrait, Coal is printed and pits shewn, but it is colour-

ed as gneiss.

35.—The whole of the Vindya and the Kymore ranges are of a

totally different age from the coal rocks south of the JNerbudda.

36.—About six miles south of Ramteak Manganese said to be

abundant.

i 37.—At Koorraddee, marble much used in building, is chiefly

dolomitic.

38.—The whole course of the Wyne G-unga is in trap rocks.

39.—The Palamow and Sirgooja coal fields are not united.

40.—There is no ground whatever for colouring the great masses

of the Himalayas as granite. In Sikkim for instance, Kunchiujinga

is undoubtedly not granite as here shewn, and for many of the

other great masses the same is true.

41.—At the foot of the Darjeeling Hills the band of colour repre-

senting the Eocene rocks, is more than twice as broad as it should

be. It should not extend into the flats or terai.

42.—There is no ground for colouring such an area as granite in

Shahabad. It occurs in detached points and masses.

43.—The coal in Cutch is not marked.

44.—There are no known reasons for connecting the cretacious

rocks near Trichinopoly with those at Yerdachellum near Pondi-

cherry, so as to form a continuous band.

45.
—

"What ground is there for saying that coal is found 400 feet

deep, at or near Salagur in the Sunderbunds ?

46.—In Pegu and Arracan to the east of the Bay of Bengal.

Mynuoung, which is shewn in Arracan to west of the hill range, is

in reality on the banks of the Irrawaddi.
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47.

—

Sarawaddi is equally on the river Irrawaddi.

48.—Kyouktarau is also on the river.

49.—From this point northward along the river, as far as the

map extends, the greenish tint used for tertiary rocks may be

continued.

50.—" Silurian beds" entered near Patanago to be erased ; all

tertiary.

51.—The words " transition limestone" near 18^ N. lat. to be

erased, all is tertiary.

52.—Again " transition limestone" (at 19* N. lat.) ought to be

removed, and the words " Silurian slate" under Pukcm-gyi ought to

be removed : none being there.

53.—In colouring in many cases there has been a great want of

care. At N. lat. 28i and East long. 68° to 71° a case of this kind

may be seen, when the colours on the two different sheets do not

join within 120 miles ; and several other cases might be quoted.

The scale of colours appear to be altogether deficient in clearness

and distinctness, the tints approaching each other too closely.

Thomas Oldham,

C. B. Young, Capt., Engineers.

H. L. Thuillier, Major,

E. Spilsburt, M. D.

A. Geote.

H. Piddington, Curator, M. E. G.

The report was approved and adopted.

Communications ivere received—-

1.—Prom Mr. Grey, Secretary to the Government of Bengal,

forwarding Dr. McNamara's report on the Iron Ores last sent from

Assam by Col. Hannay.

The report is as follows :

—

The iron is present in the form of the magnetic oxide, the masses

of which are scattered through a large proportion of silicious mat-

ters. The ore contains on an average 40.2 per cent, of metallic iron.

By placing some of the ore in a basin, and washing it with a

stream of water, I was able, very quickly and with very little trou-

ble, to obtain an ore containing 65 per cent, of metallic iron, these

specimens may therefore be considered very rich as regards the

amount of iron in them.
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2. From Mr. Secretary Grey forwarding for the information and

guidance of the society extracts from a despatch No. 41, dated

18th May last, in reference to the proper application of the Govern-

ment grant for the publication of Oriental works, and adding on

behalf of the Lieut.-Governor that the Society's account of the

Oriental Publication Fund for 1855, exhibited a larger amount of

liabilities than that commented on by the Hon'ble Court. The

following is the Court's despatch.

Public Department.

No. 41 of 1856.

Our Governor General of India in Council.

Para. 1.—These accounts exhibit a balance in hand on the 28th

February, 1855, of Es. 5,546-6-7, bu
fc

Narrative dated ,13th July, with liabilities considerably exceeding

«*!£ ^oL^oi'k/l: that amount or Es. 9,224-2. This will bo
penditure of the allowances partly met by the monthly grant dur-
granted to the Asiatic Society . ,

of Bengal for the publication mg th© current year, but it will involve

of works in the languages and the suspension of many of the works in
literature of India for the years

1853.54. progress. The difference is more than

ought to have been incurred, and we

expect that in future the annual outlay will be limited to the amount

of the annual receipts.

2.—The increase of liability arises no doubt from the greater

activity given to the publication of the numbers of the Bibliotheca

Indica by the arrangement adopted by the Asiatic Society of pay-

ing the editors for work actually performed, thus giving them an

inducement to more diligent application. As, however, there is no

particular object to be gained by accelerating the publication of

the Bibliotheca Indica, and carefulness in editing is of more im-

portance than rapidity of publication, we are of opinion that some

restraint should be imposed upon the editors of works that are

likely to be voluminous or that are of minor interest, and that they

should be allowed to issue only a definite number of fascicules in

the course of any one year.

3.—This augmented activity and enhanced expense arise espe-

cially from the great impulse given to publications in Mahommedau
literature and the Arabic language* Of the 38 Nos. of the Biblio-
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theca Indica issued in 1854, twenty-seven are Arabic, only ten are

Sanscrit and one English, the cost of the former is Es. 6,752 of the

ten latter less than half, viz. Es. 3,036. This is a disproportion

which is inconsistent with the comparative claims of the two de-

partments of literature whether the ratios of the population or the

value of the individual works be considered, for on referring to the

Mahommedan works we observe that they have no relation what-

ever to India, nor to any popular form even of the literature of the

Indian Mahommedans ; but they embrace to a very large extent

abstruse Mahommedan Theology and Sufyism in works which none

bub a few of the most learned Moulavies can read, and which still

fewer understand, works utterly worthless for the illustration of the

past or present condition of India and of little utility to European

scholars. When we authorized the appropriation of a special grant

to the encouragement of Indian literature, we had in view especially

the literature of the Hindus, although, we did not purpose to

exclude Mahommedan literature of local origin or interest, such as

the historical works epitomised by Sir Henry Elliott; but we

certainly did not contemplate a voluminous and costly publication of

the theology and tradition and spiritual mysticism of the Mussul-

mans, which is the literature of Arabia and not at all that of Indian

4.—We therefore direct that the encouragement of such works

be hereafter withheld. The publications that have been commenced

may be completed, but upon their completion we expect that the

Asiatic Society in applying part of the funds placed at its disposal

to Arabic or Persian works will have due regard to the light which

they are calculated to throw, not upon the literature or theology of

Arabia, but upon the literature and history of India.

We are, &c,

(Sd.) W. H. Stkes.

„ E. D. Mangles.

And other directors.

London, IZth May, 1856.

The Secretary stated that the council had not yet drawn up any

reply to this communication, but that they were of opinion that,

whilst expressing their readiness to carry out the orders conveyed

by it, the society should at the same time transmit for the informa-
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tion of the court a copy of the recent correspondence with Professor

H. H. Wilson on the same subject in explanation of the principles

upon which the Bibliotheca Indica has of late been conducted. The

draft of a reply would be submitted at the next meeting.

3.—.From Mr. Secretary Beadon intimating the wish of Govern-

ment to transfer to a Museum about to be established under the

superintendence of Mr. Oldham the Geological collection of

Government hitherto in charge of the Society, and the services of

the Curator and his establishment, and inviting the Society to

deposit its own collections in the new Museum. Also a letter on

the same subject from Mr. Oldham.

The letters are as follows :

—

Feom C. Beadon, Esq.,

Secy, to the Govt, of India.

To the Hon'ble Sie James W. Colvile, Kt.

President of the Asiatic Society.

Dated the Wth July, 1856.

Hon'ble Sir,—The Government of India having resolved on

forming in Calcutta a Museum of Geology,
Home Department. .,, ri c c • • *rur with a library ot relerence in connexion with.

the Geological Survey of India, and under the direction of Mr.

Oldham the Superintendent of that Survey, I am directed to request

that the Society will place at Mr. Oldham's disposal the Museum
of Economic Geology now in charge of the Society, and will permit

Mr. Piddington, if he have no objection, to act as Curator of the

new Museum on his present salary under the orders of Mr. Oldham,

and subject also to such superintendence from the Professor of

Geology in the Presidency College as Mr. Oldham may determine.

2. The grant of Ks. 314 now paid to the Society in connexion

with the charge of the Museum of Economic Geology will cease

from the date on which the collection is removed from the Society's

premises.

3. The Governor General in council in thus relieving the Society

of that which has long been a growing and unmanageable burden to

their Insitution, desires to express to its members the thanks of the

Government for having so long permitted the collection to occupy a

place in their house, and for the supervision they have exercised over

the Curator's proceedings.
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4. The liberal spirit in which the Society met a similar proposal

from the Government in 1851-52, leaves no doubt in the mind of

the Governor General in Council as to the readiness with which

they will acquiesce in a new disposition of the Museum of Economic

Geology which will increase its practical utility, and His Lord-

ship in Council would fain hope that when the members of the

Society are assured that the Government of India is earnestly

determined to place the Museum of Geology on a liberal effective

and permanent footing, and to make it contribute actively to the

promotion of science and useful knowledge, they may be induced to

give their aid to the cause by depositing in the new Museum under

the charge of the highly competent and able officers who are

appointed to manage it, and on such conditions as may seem good

to the Society the valuable collection of Fossils and other Geolo-

gical specimens of which they are in possession.

5. It is not too much to assume that if that collection should be

placed in proximity with those in the Geological Museum, which

will henceforward be rapidly increased, and effectively exhibited, it

would acquire even greater interest, and be more generally instruc-

tive than in a separate establishment.

That the Museum would thereby receive a most valuable addition

to its attractiveness and usefulness there can be no doubt.

I have, &c,

(Sd.) C. Beadon,

Secy, to the Govt, of India.

From the Superintendent of the Geological Survey.

To the Secretary Asiatic Society of Bengal, dated July 194k, 1836.

Sir,—I have the honor to state for the information of the Asiatic

Society, that I have been directed by the Governor General in

Council to take immediate measures for the formation of an exten-

sive Geological Museum, both Theoretical and Practical, in Calcutta,

to be located for the present in a large house rented for the purpose,

preparatory to, and in anticipation of proper and ample accommo-

dation being provided in the contemplated new buildings for the

University and College. In carrying out this intention, I have been

directed to remove at once, into the house now provided "the
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collections which now constitute the Museum of Economic Geology,

and any other collections now in Calcutta belonging to Govern-

ment."

I have therefore the honor to request that at the earliest con-

venience of the Society, arrangements may be made for handing

over to me the collections of the Museum of Economic Geology now

under their charge. A house, well adapted for the purpose, has been

rented for a term of three years, and I am ready for the reception

and arrangement of the collections.

In submitting this request I would beg to add, for the information

of the Society, that the fully-expressed determination of Govern-

ment is that the Museum shall contain collections sufficient for all

purposes of reference and study, a collection of all the mineral

products of the country, and a series exhibiting their applications,

and as extensive a series of organic remains as it may be possible to

bring together, special attention being directed to those from

different parts of India, with such fossils of corresponding age from

other countries as will tend to elucidate their history : in brief, to

have the Museum as extensive, as useful, and as general, as it may
be possible to make it, and also such as may be in some degree

worthy of the capital of British India.

Success in carrying out this object can only be looked for from

the hearty aid and co-operation of all those who may take an

interest in such pursuits. I have already had promises of such co-

operation from several in Europe, who feel how materially the

advancement of Geology will depend on such establishments to aid

in the study of the science, and I feel that it will need no argument

to prove to the Asiatic Society of Bengal, the advantage which must

result from such a Museum. It could only have been from a con-

viction of those advantages that the Society has so long, so steadily

and so successfully devoted itself to the accomplishment of a similar

end, and has brought together a collection of great value and im-

portance. But no one can be more fully aware than the Society

itself is how inadequate, for the exhibition of their collections, is the

room which can now be devoted to thein, and how impossible it is

to render useful any collections which they possess, and how many

valuable additions to their Museum still remain, and unavoidably

3 L
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remain, packed away in boxes and quite inaccessible. Nor is there,

as I believe, any prospect of such additional rooms being obtained as

would suffice for the display even of the existing collections, with-

out reference to the frequent additions received every year.

Abundant accommodation has been provided in the house which

is at present intended for the reception of these collections, and

ample provision will be made in the intended new buildings for

such purposes.

The connexion of the Geological Museum finally with the Uni-

versity and the Presidency College, gives a full guarantee that there

will always be a qualified staff to take charge of the collections.

There must always be a professor of Geology attached to the

College, who even if a Museum did not exist would be compelled

to form one, and who would therefore be deeply interested in its

success, while the union of this Museum with the great central

establishments for education would extend its correspondents, and

enable it to derive the full benefit of exchanges with and from

kindred institutions in other places.

The Museum with all its collateral advantages is ordered to be

made as fully available to all classes, as it possibly can be : it is to

be open, under proper restriction, every day excepting Sundays, and

is to be free, and every thing will be done to render it as perma-

nently useful as possible.

Government have further sanctioned an expenditure sufficient

to bring together a useful working library of books of reference on

such subjects, and this also will, so far as practicable, be made

freely available for all enquirers and students.

Under these circumstances I would express a confident hope that

the Asiatic Society will entertain favorably the request conveyed to

them through their President, and will aid in the advancement of

Geology, (an end which I am sure they will acknowledge to be both

useful and desirable,) by contributing the collections now in their

possession.

In doing so I might add that they would only be following the

example of other kindred societies at home, while, if so desired,

their collections might readily, for purposes of reference, be kept

distinct from others and thus be quite as useful to their members
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and to others, as they now are; with the additional advantage

of forming a portion of a more complete and more extended

series.

I have, &c.

(Sd.) T. Oldham,

Superintendent, Geological Survey.

The Secretary stated that by the directiou of the Council, he had

replied to Mr. Beadon's letter to the effect that the Government

collections would at once be placed at the disposal of Mr. Oldham,

but that the question of depositing the Society's collections in the

new Museum must be referred to the Society at large for their

decision.

The Council were still deliberating upon the course which they

should recommend the Society to adopt on this question and would

report on a future occasion.

4. From Capt. W. E. Hay, Assistant Commissioner of Kangrah,

giving an account of some new Greco-Bactrian and other coins in

his possession accompanied by drawings.

.The following are extracts from the letter :

" An interesting coin has lately been sent to me from the Punjab

which (if genuine) would apparently disprove the identity of

Theodotus with Diodotus, as I see conjectured by Prinsep and

others. This coin, which is of silver weighing 201 grs., has on the

obverse the head of the king Diodotus Soter filleted with the legend

Diodotou Soteros. On the rev. Antimachou Theou Basileontos

(being king). A few months ago I procured half of a coin with on

one side AIO and on the other ANT1. I naturally supposed the name

would have been Antiochus, but this second and very perfect coin

leaves no doubt on the subject. This is the reverse usually found

on the Antiochus coins.

" I have a silver coin of Heliocles of large size, also a novelty
; on

the obverse the head is helmeted like Eukratides, and on the reverse

a seated figure of Jupiter. This coin was in bad condition until

I applied nitric acid, when the legend came out very distinctly.

Another beautiful brown coin, or I should say a Civic Medal, seems

to be new ; the head on the obverse is that of a handsome young

man, apparently intended to represent Apollo. If of Euthydemus,

3 l 2
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it represents him much younger than on any of the silver coins of

that king;. On the rev. of this coin is a beautifully executed altar as

seen in some of the Syrian coins with the legend Basileos Euthyde-

mou. The monogram is similar to that on the copper coins of

Demetrius, figured No. 4 in Cunningham's plate No. 2, to 160.

I have also the same monogram on a double-headed Eukratides,

which I was fortunate enough to procure, and which is an

undoubted genuine coin. I have the pleasure to send you

sketches of some other coins which I believe to be new and unpub-

lished ; one, a small drachma of silver of Euthydemus, is a beautiful

coin, weighing 60 grains, with the same reverse as the large coins

usually bear.

" Also a half drachma of Hippostratus, weighing 35 grains, similar

exactly to one of his didrachmas. Also a Satrap's coin ; I don't feel

sure of the name, but I imagine it to be Zoilus.

" Also a beautiful new type of Myas in execution equal to the

small square coins of Apollodotus.

"Likewise a round copper coin of Myas, on the rev. a figure in the

act of moving, the head surrounded by a glory or disc. I have other

coins which I believe to be quite new, but such numbers of novel-

ties must have been brought to your notice within the last few years,

that it may be irksome to publish so many plates, but as your

journal was the first to begin, so it might wish to continue the series

of Bactrian relics, which must be more or less interesting, serving

as so many links to fill up gaps in the interrupted history of that

very interesting period following on the Asiatic conquests of the

great Macedonian.

" I have a variety ofgems, intaglios, with very interesting devices
;

but as some bear, I am inclined to think, a decided stamp of Persian

origin, it is possible that they may have been brought thence to the

Punjab ; some, however, are purely Grecian, others with heads of

Sassanian kings, one or two with legends ; and one has a perfect

representation of Layard's Nineveh Bull king. Come from where

they may, they are evidently antiquities of more than ordinary

interest.

'* I have a very good collection of Sassanian coins, but am unable

to read the legends : could you assist me with the Zend alphabet ?
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" One gem is interesting as having a small fire altar, and instead

of the attendant Zoroastrian magi, on each side is a Pegasus or

winged horse, emblematic I suppose of flight to heavens."

Babu Rajendralal Mittra thought Capt. Hay's Euthydemus to be

no novelty, nor did his Antimachus appear to be uncommon. The

only peculiarity noticed by Capt. Hay was the legend on the obverse

Diodotus Soter ; this, however, was far from being distinct on the

drawings, and it would be venturing too much to found upon it an

argument against the identity of Diodotus and Theodotus, even if

the authenticity of the coin had not been questionable.

The two Myas, he believed to be new, and suggested that they

should be figured in the journal.*

5. From Babu Kadhauath Sikdar forwarding copy of a Meteoro-

logical Eegister kept at the Surveyor General's office, Calcutta, for

the month of May last.

6. From Mr. Assistant Secretary Oldfield enclosing copies of

Meteorological Registers kept at the Office of the Secretary to the

* The following are copies of Capt. Hay's figures.

No. 1.

go

«=> G> O t=3o £3O

No. 2.
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Government of N. W. P. Agra, for the months of May and June

last.

7. From Col. Birch, Secretary to the Government of India in

the Military Department, forwarding three reports from the Messrs.

Schlagintweit on the progress of the Magnetic Survey.

Mr. Samuells, at the request of the Chairman, after giving a

slight sketch of the Physical and Political Geography of the Tribu-

tary Mehals, proceeded to read the paper submitted at the last

meeting on a singular forest tribe inhabiting these districts,* and

read the following letter from Lieut. Macdonald, Madras Army,

Inspector of Schools in the Northern Circars, in reference to some

other little known tribes of central India.

" The Coorumbas are a race of savages inhabiting the jungles of

AVynaad in the district of Malwar, and also certain parts of Coorg.

The men are black, of diminutive stature, and have woolly hair, but

do not resemble negroes in any other respect. They are often em-

ployed in felling trees in the coffee estates, on which occasion they

always have their women in the jungle. They act as shikaris and

guides to elephant hunters. They are extremely active and climb

trees like monkeys. In Wynaad they live in small huts mostly

constructed
k
of bamboos and grass. In Coorg they live in trees.

The men are great shikaris and are very fond of spirits and

tobacco. The women wear nothing round their waists but a few

leaves. These details I have from McNeill and Penny, both of

whom have often seen these people ; most probably some account

of them has been published, but I do not know where. Pharaoh

does not, as far as I can see, give any account of them in his

Gazetteer of Southern India. Perhaps an account may be found of

them in the Madras Library Journal, but I cannot refer to it.

" There is also a race of savages who inhabit the jungles of Ma-

sulipatam and Guntoor, where they are known by the name of

Chinchoo. My informant, a native (formerly a tehsildar in that

part of the country) says that the women sometimes, but not

always, wear leaves round their waists and on the upper part of

their person.

* This paper appeared in Journal No. 4.
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" On looking through Pharaoh's Gazetteer, I have come across

the following account of a somewhat similar race at page 546.

" Twenty years ago females of a degraded caste of Koliers used

to come into Mangalore with no covering, other than some thick

branches of a bush tied to their waist in front and the same behind
;

they have now substituted a cloth for the leaves in front."

On the motion of the chairman, the thanks of the meeting were

voted to Mr. Samuells for his very interesting account.

Dr. Spilsbury read the following note drawn up by Major Hogge,

Artillery, and forwarded by the Superintending Surgeon, J. Kow,

Meerut.

" Parhelia were visible at about 5 p. m. and lasted for nearly an

hour. The atmosphere was hazy and apparently surcharged with

moisture, with several cumuli and nimbi floating about. A quarter

of an inch of rain had fallen during the day.

The inner arc formed a complete circle with prismatic colours

faintly marked. The Parhelia were in number two, North and

South of the true sun in this inner arc.

The outer arc was not quite perfect, being broken by clouds ; but

in such portions as were visible, the prismatic colours were much

clearer marked, than in the inner one.

The Parhelia were luminous spots about the size of the true sun,

and resembled it, as if seen through a thick fog.

There were no tangental arcs or any other luminous spots than

those described.

The Librarian and the Curator of the Zoological Department

submitted their usual monthly reports. ,

Major Thuillier begged permission to make an announcement to

the meeting which he was aware, ought properly to have been pre-

viously submitted through the Council, but he thought, that the

importance of the subject, and the entire absence of any reference

to matters of previous discussion, or on which a difference of opinion

would be likely to arise, would justify a departure from the ordinary

rule and if it was the pleasure of the meeting, he would proceed.

The fact he had it in his power through the kindness of his friend

Colonel Waugh to announce, was the discovery of a mountain in

the Himalayan Eange, the measurement of which by the Great
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Trigonometrical Survey of India under Colonel Waugh, Surveyor

General of India, assigned it a place above that of any previously

ascertained height in this range, already supposed to boast of

the highest known mountain in the world.

It would be remembered that for many years the famous moun-

tain of Dewalagiri in Nepal, in Latitude 28° 41' 48'', and Longitude

83° 32' 8" originally measured by the late Captain W. S. Webb,

and described in the Asiatic Kesearches, Vol. XII., was considered

to be the highest mountain in the world. This was found by the

operations of the Great Trigonl. Survey to be 26,826 feet above the

sea level, but the further discoveries of Colonel Waugh, in 1847,

proved Kanchinjinga in Sikkim, in Latitude 27° 42'-8'' and Longi-

tude 88° 11' 26" to be much higher, viz. 28,156 feet, or 1,330 ft.

above Dewalagiri.

Since that period the computations of the positions and elevations

of all the principal peaks of the stupendous Himalayas from Assam

to the Sufed Kho, comprising 18f degrees of Longitude, have been

provisionally completed, and Colonel Waugh purposes to make the

subject one of special report for publication, as soon as all the

computations have been scrupulously revised and every refinement

of correction introduced. This revision which cannot materially

modify the results, has proceeded to some extent, sufficient to

assign the final values for the peak designated XV. of the Trigl.

Survey, and which place it in N. Latitude 27° 59' l6"-7 and 86°

58' 5"-9 Longitude E. of Greenwich, with an elevation of 29,002

feet above the sea level, or 846 feet above Kanchinjinga, and 2,176 in

excess of the far famed Dewalagiri.

This position is almost due North East of Katmandoo, distant

about 100 miles, and almost midway between Kanchinjinga and that

place, i. e. Katmandoo, and within a few minutes of the same parallel

as the former, and according to the latest and best map very nearly

on the meridian of the town of Bhaugulpoor.

Colonel Waugh mentioned in his letter, that it was his rule and

practice to assign to every Geographical object its true local or

native appellation, but here was a mountain most probably the

highest in the world without any local name, that he could disco-

ver ; whose native appellation, if it has any, would not very likely be
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ascertained before we are allowed to penetrate into Nepal, and to

approach close to this stupendous snowy mass. Consequently, in

the mean time the privilege as well as the duty devolved on him to

assign to this lofty pinnacle of our globe a name whereby it may be

known among geographers, and become a household word among

civilised nations, and in virtue of this privilege and in testimony

of his affectionate respect for a revered chief, in conformity

with what he believed to be the wish of all the members of the

Scientific Department over which he had the honor to preside, and

to perpetuate the memory of that illustrious master of accurate

geographical research, he had determined to name this noble peak

of the Himalayas " Mont Everest."

Major Thuillier further briefly explained, the mode by which these

snowy and distant peaks had been laid down by the operations of

the Government Survey, from the base survey of Sonakhoda in the

Purneah district, near the Darjeeling hills, along the principal

triangulation of the Great N. West longitudinal series, traversing

the Tirai Frontier and passing through Kumaon to the Dhera

Doon Base, and shewed that the independent results of all the

observations of Mont Everest were most satisfactorily accordant ; in

fact the accordance of the independent heights of this point is

closer than could have been expected, because the mountain, though

lofty and massive, is not a sharp well defined peak, and was observed

from great distances.

Major Thuillier anticipated that when the memoir or account of

all these snowy peaks, stated by Col. Waugh to be in preparation with

special reference to publication, was received, the Society would

derive no small pleasure and satisfaction from such an interesting

subject, and he hoped to be able to lay it before a meeting with a map

which would serve to illustrate and explain the whole subject.

This being merely a preliminary announcement for which the

Society were indebted entirely to Colonel Waugh, it was not per-

haps necessary to enter into more minute details on this occasion.

The thanks of the meeting were voted to Major Thuillier.

Curator s Report for the August Meeting, 1856.

In my report for this evening, I record the donations which have accu-

mulated for some months past.

3 M
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1. Dr. J. R. Withecombe, B. Med. S. Three human skulls, respec-

tively of a Limbu, Bhotia, and Lepcha. " All are males," writes Dr.

Withecombe, " and authentic ; as I knew the individuals while living,

and consider them good average specimens of the tribes to which they

are referred."

2. Lt. F. P. Bailey, 7th N. I. Skin of a Huuuman Monkey (Presby-

TIS ENTELLUS).

3. Capt. S. R. Tickell, Moulmein. Skins of four species of Bat, viz.

DySOPUS PLICATUS, RHINOLOPHUS MINOR (?), HlPPOSIDEROS DIADEMA (?),

and H. larvatus. Also a specimen of Draco maculatus.

4. C. Hollings, Esq., Gya. Skull and greater portion of the skeleton

of a Dingo, or Australian variety of Dog.

5. Arthur Grote, Esq. C. S. The skins and skeletons of a mature

female, and male -| grown, of the ordinary ' Wild Dog' (so called) of this

country, from Chaibasa, Central India. These animals are specifically

identical with a particularly fine living adult male in my own possession,

sent down from Upper Asam ; and this appears to be the ordinary species

alike of the Himalaya and of Central and S. India,

—

Canis duehunen-

sis, Sykes, and C. primcevus, Hodgson ; and a Malayan specimen in our

museum, which I take to be C. sumatrensis, Hardwicke, would appear

to differ only in the considerably deeper tint of its rufous colouring.

6. Messrs. Cook & Co., Calcutta. Another fresh carcass of a * wild

Dog,' procured in the vicinity of Darjiling ; and which, as I am assured,

was considered by Mr. B. H. Hodgson as a peculiar species, quite new to

him. I saw it many times alive : and certainly in its actions and general

appearance, it differed very considerably from the living animal from

Asam which I at this time possess, which latter is obviously identical

in species with Mr. Grote's animals from Central India, now dead and

added to the museum. This particular Darjiling individual (a female)

had a considerably more Vulpine appearance ; with longer and softer fur,

having much wool at base ; considerable ruff around the neck, and much

lengthened fur about thejowl ; the ears also densely clad both externally

and within, and, in the living animal, often very closely approximated and

directed forward ; a remarkably full brush, with much less black than

usual on the terminal half, but most of the tail having a slightly nigres-

cent appearance, not particularly noticeable at a little distance : all this

may merely indicate the winter vesture, as assumed in a cold climate

;

but the actions of the animal were decidedly peculiar, and the general

appearance as Vulpine as that of the ordinary ' Wild Dog' is Jackal-like.

It was particularly light, agile, and graceful in its movements. Still I can
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discover no distinction in ike skull, or in the rest of the skeleton ; except-

ing that the metacarpal bones of the Darjiling specimen are conspicuously

shorter; whereas, compared with the Dingo skeleton, which in all respects

is that of a domestic Dogy the distinctions are great and manifest. Upon
present evidence, I can only regard it as a specimen of C. dukhunensis*

in winter vesture, as developed in a cold climate ; and the Malayan race

appears also to be identically the same, only much deeper in colouring.

In this case, the various names are unfortunate, primcevus as implying it

to be the origin of any domestic variety, and others as of restricted local

application ; and Canis (or Cuon) rutilans of Temminck is by far the

most suitable appellation that has been suggested for the species, suppos-

ing it (as I believe it to be) identical in India at' 'all elevations and in the

Malayan peninsula and archipelago. In Burma it would appear to be

particularly numerous.

7. Dr. David Scott, of Hansi. Three skins of Cats, sent as those of

three species of wild Cats inhabiting that part of India. One is the ordi-

nary Felis chaus ; another a melanoid variety of the same (doubtless

that indicated by Mr. Theobald in XXII, 582) ; and the third is a little

known species which I identify as

Felis ornata, Gray (founded on an exceedingly bad coloured drawing,

obviously by a native artist, published in Hardwicke's ' Illustrations of

Indian Zoology') ; F. servalina apud Jardine, Nat. Libr., Felince (nee

F. servalina, Ogilby) ; F. ad Oxam, Pallas (apud Gray) ; F. Huttoni, nobis

(founded on a skin from the Hazara hills) ; Chaus servalina, Gray, Brit.

Mus. Catal. This wild species approximates very nearly to the domestic

Cat. The ground-colour of the fur is a "Cat-grey," more or less fulves-

cent ; or better described as pale greyish-fulvous in some specimens ; with

numerous roundish black spots, which tend to unite into transverse bands

on the sides : on the head, nape and shoulders, the spots are smaller and

less distinct, and tend to form longitudinal lines on the occiput and nape,

but not upon the back : on the limbs there are distinct cross-bands, with

one or two broad black streaks within the arm, as in the Chaus and com-

monly in domestic Cats ; the paws blackish underneath : cheek-stripes as

usual : breast spotted, but the belly almost free from spots : tail tapering

more or less distinctly, and marked with a series of well defined rings

and a black tip : ears externally dull rufous, with a slight but distinct

duskyish pencil-tuft at tip,—not black-tipped as in the Chaus, nor is their

rufous colour nearly so bright as in that animal, differing little from the

general hue of the body : the fur, according to locality or perhaps season,

is more or less dense or full ; and the markings are much brighter and

more distinct in some individuals than in others.

3 m 2
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" If the Chaus is a wild species/' remarks Dr. Scott, "so also is this

spotted Cat ; and for one Chaus in this district [Hansi], probably you

would find ten of the spotted kind. The Chaus, you will find in woods

and jungle, and about stations ; but the spotted Cat seems to be found

invariably in open sandy plains, where the field Eat must be its principal

food. I hardly ever remember seeing it in what could be called jungle or

even in grass. One of these spotted Cats lived for a long time under my
haystack, and I believe it to have been the produce of a tame Cat by a

wild one.* I have also lately seen two or three domestic Cats spotted

precisely like the skin I sent you : they have generally some white about

them ; but doubtless there are some without white. The wild I have seen

of half a dozen shades of colour; and you also frequently see in these

spotted Cats a tendency to run to stripes, especially upon the limbs."

On comparing the skin now sent with Gen. Hardwicke's figure, I feel

quite satisfied that this is the species intended ; although the figure is

most misleading, and gives the idea of a totally different animal ; indeed

it might pass for a bad representation of the S. African Serval ! The spots

are too round and not sufficiently numerous ; and the clavate form of the

tail is wrong altogether.- Nevertheless, I follow Sir W. Jardine in refer-

ring that exceedingly bad figure to the present species, in opposition to

the more recently expressed opinion of Dr. Gray ; and it is not at all

probable that anything more like it remains to be discovered in this coun-

try. The figure in the ' Naturalist's Library' is better, and at once recog-

nizable ; but the tail is much too long, and the whole might bear a warmer

colouring with advantage. It by no means represents a handsome exam-

ple of the species.f

* Vide XVII, 247 and 559, for notices of F. chaus and F. rubiginosa inter-

breeding with domestic Cats.

f Of two supposed wild types of the domestic Cats of India, obtained by Mr.

Theobald in the Punjab Salt Range (two specimens of each of them), neither can

be referred to the F. ornata : they have much more the appearance of domestic

Cats ; and so they undoubtedly would have, were they really two aboriginal types

which are still strongly indicated by the domestic Cats even of Bengal.

One is the streaked or spotted type, the colouring and markings of which are not

much unlike those of the European wild Cat (F. sylvestris, Brisson) ; only more

distinct, and the transverse streaks are more broken into spots, especially towards

the hinder part of the body : the fur, however, is short, and the tail slender and of

uniform apparent thickness to the end ; shewing a series of rings and a black tip :

ears slightly rufescent externally, but infuscated, passing to black at tip, where
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To Dr. Scott I am further indebted for information regarding the small

desert Fox with white-tipped brush (Vulpes leucopfjs, nobis, XXIII,

729). This animal is common in the neighbourhood of Hansi during the

cold weather only, and very rarely seen there at other seasons : whereas

there is a distinct small pencil-tuft of black hairs : paws deep sooty-black under-

neath. I lately saw, at Allahabad, an exact counterpart of this alleged wild race

in a domestic Grimalkin ; but, in general, the domestic Cats of this type, about

Calcutta at least, are greyer, with the spots smaller and more numerous.

The other type much resembles F. chaus in colouring, but does not at all

approximate that animal in its proportions : it is much smaller than the Chaus,

with proportionally shorter limbs, smaller ears, and much longer tail, which last

distinctly tapers at the extremity. Consequently, it exhibits no tendency to the

Lynx form and character, so conspicuously manifest in the Chaus. The body is

uniformly grizzled " cat-grey," more or less rusty or fulvescent, without a trace of

spot or stripe, such as may generally be discerned faintly in the Chaus : but the

bands on the limbs are much more distinct than in that animal, those of the tail

equally so ; and there are the usual marks on the forehead and cheeks (much con-

fused albeit on the former), and a dark band across the chest: lower-parts more

or less whitish or tinged with fulvous, and marked with blackish or brown-black

spots : ears dull rufous behind, with a slight blackish tip and no pencil-tuft of hairs :

the paws more or less sooty underneath. Domestic Cats of this type abound

in Bengal, if not generally over India : but such a coloration is utterly unknown

among those of Europe : and the proper tabby markings (pale streaks on a black

ground, peculiarly and symmetrically disposed), so very common in English Cats,

are never seen in those of India ! The tabby may be a modification (and a very

remarkable one) of the markings of the wild F. sylvestris of Europe, a result of

domestication : but most assuredly the Chaus-coloured cats of India would seem

to indicate an aboriginally wild stock of that colour, no doubt inhabiting the

country somewhere : but if a truly and aboriginally wild specimen were to turn up,

it would merely be regarded as a stray member of the domestic race, and so an end

to all enquiry.

The only guide to a probably correct result would be the fact, that such an

animal might inhabit a vast range of country, away from human haunts, without

exhibiting the variation of colour everywhere observable in the domestic races
;

unless in neighbourhoods where it might inter-breed with the latter, which would

pass for nothing : though to such neighbourhoods it would doubtless be attracted,

just as the Chaus is ! The question then remains—Do two such Feline types

exist, or either of them, in an aboriginally wild state, in any part of India, as have

just been described, and both of which are said to be found wild in the Punjab Salt

Range ? The difficulty of tracing the origin of many of our domestic animals is

well known. I have no doubt that several species have contributed to produce the
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V. bengalensis is equally abundant at all times of the year. I also

learn that V. leucopus is plentiful on the line of march from Ludiana to

Ferozepore ; and in Cutch there would seem to be no other. Yet so

common and widely distributed a species has only been quite recently

tame Cat, one or another predominating in different countries ; as F. sylvestbis

in Europe, F. maniculata perhaps in N. E. Africa, and besides the two pre-

sumed types above mentioned, F. chaus, F. ornata, and F. rubiginosa have

been known to interbreed with domestic Cats in this country : probably also F.

manul in middle Asia, F. planiceps in the Malay countries, and F. cafra in

S. Africa! Indeed, I find that examples of the hybrid from F. cafra are in the

British Museum.

Mr. Hodgson, in the 1st Volume of the Society's.Journal (p. 341), observes, of

the domestic Cat in Nipal, that—"judging from its markings, I should conjecture

that it is derived from the Felis nipalensis" i. e. F. bengalensis; "if so, it

has lost by domestication the fine ground-colour of that beautiful species." Now
Pennant's original description of the F. bengalensis was drawn up from a speci-

men which was taken alive to England, where " it coupled with the female Cats,

which twice produced young : I saw," remarks Pennant, u one of the offspring,

which was marked in the same manner as the male parent ; but the ground-colour

was cinereous." Such a hybrid or hybrid-race I believe to be represented by the

F. nipalensis of Vigors, described in the ' Zoological Journal,' probably from a

Nipalese domestic Cat ; and perhaps by other of the very numerous synonymes

which may be referred to F. bengalensis.

The F. maniculata is stated by de Blainville to have the first deciduous inferior

molar broader than in the European Cat, tame or wild, and attached to the socket

by three roots or fangs ; an extraordinary peculiarity throughout the genus !

In the Indian tame Cats of either type, it has two fangs only, as usual ; and all

the teeth are much smaller than in the European wild Cat (F. sylvestris). I

believe the latter to have contributed to the formation of the tame race of Britain,

but not to be the sole origin of the latter. But however this may be, nobody will

suspect that F. sylvestris is a wild type to which the tame Cats of India can be

referred in any degree ! Then whence the origin of the latter ? It would appear

that several wild species intermingle with them even now ; as does F. sylvestris

with the tame Cats of the Scottish Highlands. Thus Sir W. Jardine, while sup-

posing the domestic Cat to have derived from F. maniculata, remarks

—

li We
have no doubt that since its introduction to this country, and more particularly to

the north of Scotland, there has been occasional crossing with our own native

species, and that the result of these crosses have been kept in our houses. We

have seen many Cats very closely resembling the wild Cat, and one or two that

were very tame, which could scarcely be distinguished from it." But such are

never seen in the southern parts of England, where we may look in vain for the

peculiar bold wavy streaks arid the thick untapering tail of F. sylvestris. Still,
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described; and its co-habitant the Felis ornata is now fairly made

known for the first time ! Wo doubt there is yet much to learn respect-

ing the smaller Vertebrata of the same region.

8. Capt. E. T. Dalton, Dibrughur, Asam. The skull of a fine male of

the Budorcas taxicolor, Hodgson.

9. Sir J. Barlow, Bart., C. S. Skull and horns of a fine male wild

Buffalo.

10. Capt. P. Jenkins, Madras Service, Sagur. Series of caudal vertebrae

of a cow Gaour (Bos gaurus), required to complete a skeleton in the

museum.

11. C. Brownlow, Esq. The half of a remarkable ' bezoar,' obtained

from the stomach of a domestic bull, which had managed to munch down

a couple of rough country blankets : no uncommon propensity on the

part of domestic cattle. This bezoar, finely illustrative of the rotatory

action of the stomach, is 5| in. in diameter.

12. J. E. Bruce, Esq., Chittagong. Three entire specimens in spirit,

and a skin, of Eurinorhynchus pygmjeus.

Here may be remarked, that, in a collection of bird-skins from Bombay,

sent on inspection by Dr. G. Buist, on behalf of the Bombay branch of

the Royal Asiatic Society, the only novelty I can find is the Parus xan-

thogenys of Dr. Jerdon's catalogue, for which I propose the name

P. Jerdoni, n. s. It much resembles P. xanthogenys, Vigors, of the

N, W. Himalaya ; but is conspicuously larger, having the back less tinged

with yellow, the yellow portions of the plumage not so intense in hue,

and the yellow sincipital streak is not continued forward over the eye, as

in P. xanthogenys (verus) . Length of wing 3 in. ; and of tail 2f in.

;

in P. xanthogenys the wing varies from 2| to 2f in., and the tail mea-

sures 2-§- in. This is the third species which has now been discriminated

apart from P. xanthogenys, Vigors ; the others being P. spilonotus,

nobis, from Nipal, Sikim, the Khasyas, &c,—and P. subviridis, Tickell,

nobis, from the mountainous interior of the Tenasserim provinces. I

as compared with any Indian tame Cat, the affinity of an ordinary British Cat to

F. sylvestris is manifest ; and due, I suspect, to frequent intermixture at a time

when the tame Cat was first introduced into Britain and continued rare, while the

wild species was far more abundant than at present ; an indelible impress of the

native stock having been then effected, which may have gradually diffused itself

throughout the domestic race in Britain and neighbouring countries. This much,

at least, appears to be quite clear, that several wild species have contributed to

produce the domeslic Cats of different regions.
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have further distinguished T. rubidiventris of Nipal and Sikirn. from

P. melanolophus, Vigors, of the Simla and Masuri mountains; with

which the P. melanolophus of Jerdon's catalogue still requires to be

critically compared.

Another bird-novelty is a strongly marked species ofParrakeet, which

I procured and kept for some time alive ; but the specimen is now added

to the museum.

Pal^iornis viridimystax, nobis. Size about that of P. malaccensis
;

closed wing 6 in. Colour bright golden-green, the green deeper than

usual in this genus, with light indigo-blue on the primaries and tail

:

axillaries, and fore-part of the wing uuderneath, bright yellow : a broad

band of peach-blossom red below the eye, from bill to middle and lower

portion of ear-coverts; rest of the latter green tinged with verditer;

moustachial streak as in P. malaccensis and others, but of a darkish

green hue, contrasting with the more yellowish green of the body : a

slight pale duskyish streak also from nostril to eye ; and small red spot

above the eye (conspicuous in the living bird). Bill duskyish in the indi-

vidual, but with the upper mandible doubtless coral-red in the adult.

Irides dark greenish-hazel, surrounded by a white ring. Feet pale green-

ish-grey. Habitat unknown.

As an interesting acquisition to our bird-collection, may also be men-

tioned a fine specimen of the great Black Cockatoo of N. Guinea (Micro-

glossum aterrimum?*), which was brought dead, affording the oppor-

tunity of examining it fresh. This bird is remarkable for its enormous

beak, and the great ' tooth' or process on the upper mandible ; but its

tongue is not particularly small, as the generic name imports. The figure

in Edwards's ' Birds' gives a better idea of the species than any other

which I have seen.

Some recent observations lead to the opinion that the great Sulphur-

crested White Cockatoo of N. Guinea is distinct from that of JN". S. Wales.

A fine living specimen of the latter (Cacattja galerita vera) entirely

corresponds with Mr. Gould's figure of the species in the ' Birds of Aus-

tralia/f having the bare skin surrounding the eye pure white, or with an

* I am aware that two species have been discriminated ; but not of their dis-

tinctions.

f "If," remarks Mr. Gould, "we regard the White Cockatoo of Van Diemen's

Land, that of the continent of Australia, and that of New Guinea as mere varieties

of each other, this species has a more extensive range than most other birds. It

is an inhabitant of all the Australian colonies, both on the southern and northern

coasts, but has not yet been observed on the western.
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exceedingly faint (barely perceptible) pink blush ; and no naked space

surrounding the base of bill. Closed wing measuring (in a specimen in

our museum received from the Sydney Institution) 14 inches. This fine

bird is not often to be seen on sale with the Calcutta dealers. Another,

however, is commonly to be obtained here, which I have reason to believe

is from N. Guinea or its neighbourhood : this is smaller, with a consider-

able circlet of bare skin of a blackish colour surrounding the bill, and the

naked space around the eye is conspicuously of a pale verditer hue, more

or less deep ; a peculiarity which catches the eye at the first glance : the

loral plumes being reduced to quite a narrow line. Closed wing (in a

specimen in our museum) only 12 inches. If still unnamed, it may be

designated C. cyanopis, nobis.* A third, which I take to be C. cttbino-

cristata, Fraser, is again smaller, with considerably smaller and more

compressed beak, and particularly fine crest; closed wing, in a female

specimen in our museum, only 10| in. ; but in a remarkably fine male,

were its wings not mutilated, at least 1 in. more. The habitat of this

species is unknown ; and its beak is much more compressed than in the

" On a close examination of specimens from the three countries above mentioned,

a decided difference is observable in the structure of the bill, but of too trivial a

character, in my opinion, to warrant their being considered as distinct ; in fact, it

would seem to be merely a modification of the organ for the peculiar kind of food

afforded by the respective countries [rather a bold Lamarckian suggestion !] The

Van Diemen's Land bird is the largest in every respect, and has the bill, parti-

cularly the upper mandible, less abruptly curved, exhibiting a tendency to the form

of that organ in the genus Limictis : the bill of the New Guinea bird is much

rounder, and is, in fact, fitted to perform a totally different office from that of the

White Cockatoo of Van Diemen's Land, which I have ascertained, by dissection,

subsists principally on the small tubers of the terrestrial Orchidaceee, for procuring

of which its lengthened upper mandible is admirably adapted ; while it is more

than probable that no food of this kind is to be obtained by the New Guinea bird,

the structure of whose bill indicates that hard seeds, nuts, &c, constitute the

principal portion of its diet. The crops and stomachs of those killed in Van

Diemen's Land were very muscular, and contained seeds, grain, native bread (a

species of fungus), small tuberous and bulbous roots, and, in most instances, large

stones."

Surely the differences are not much greater upon which Mr. Gould founds several

of his species of Black Cockatoo (Calyptorhynchus), &c, &c.

* Behind the crest is a space bare of feathers in all Cockatoos; and the skin

there is pale pinkish in C. galerita, and much darker and tinned with blue in

C. CYANOPIh.

3 N
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common C. sulphtjrea of Timor, the closed wing of which, measures only

9 in. ; and which is readily distinguished by its much shorter crest, and

by the deep yellow spot on the cheeks. The last is by far the commonest

species in the Calcutta bird-bazar, and sells at a much lower price than

the others. I have seen an individual variety of it, having the crest of a

bright flame-colour.

Here also I may notice a remarkable species of Pelican, which is now

living in the menagerie of the Maharaja of Burdwan, in company with

specimens of P. javanicus and P. crispus. It is generally similar to P.

javanicus, but has the frontal skin curiously inflated, so as to present

somewhat the appearance of a largely developed frontal knob of Anser

cygnoides, only feathered ; and a further difference consists in the naked

skin of the cheeks and pouch being yellowish-white, whereas in P. java-

nicus that of the cheeks is deep purplish or livid-carneous, and of the

pouch intense yellow. If distinct and new, P. inflatifrons, nobis.

Lastly, I may here notice that in the beginning of last April, I procured

a fresh specimen (from the vicinity of Calcutta) of Cyornis banyumas,

(Horsfield) ; a well known Javanese bird, only once known to have been

procured before in India,—viz. by Mr. Jerdon in the JN^ilgiris, his speci-

men being also now in the Society's collection. The Calcutta specimen is

a young male, that had just assumed the plumage of maturity ; but still

retaining some of the first or nestling wing-coverts.

13. Capt. Berdmore, Schwe Gyen, Pegu. A number of living Tortoises,

comprising several specimens of Testudo elongata, nobis, remarkable

for the yellowish-white colour of the head and neck.

14. T. C. Jerdon, Esq. Sagur. A bottle of reptiles, comprising one

remarkable new species, which may be described as a Calotes, with enor-

mous head, short and thick body, the tail not exceeding the body in

length, and the toes also short and strong ; a slight nuchal crest, and

medial dorsal ridge composed of a row of high-keeled scales ; two detached

tufts of sincipital spines, one contiguous to the tympanum, and each com-

prising one principal spine. Colour olive, with a row of large round dark

spots, bordered and set off with white, along the back and anterior half

of the tail, continued as simple indistinct dark spots to the end of the

tail ; the white broader and forming a kind of pale spot on each side of

the neck ; and anterior to this first large spot is a small one upon the

crest : lower-parts yellowish-white, the throat regularly speckled with

pale dusky : a conspicuous oblique white band passing from beneath the

eye to the angle of the mouth. Scales of the body in transverse bands,

the oblique tendency much less conspicuous than in Calotes. I shall
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describe this species more minutely by the name Brachysaura ornata.

15. Dr. M'Connor. A bottle of scorpions and centipedes.

16. From the Madras museum. A few fine specimens of Crustacea,

comprising Ocypoda brevirostris, Gelasimtis annulipes, and one or

two other Crabs new to the Society's collection.

E. Blyth.

Library.

The Library has received the following additions during the month

of July last.

The White Yajurveda, edited by Albrecht Weber, part III. No. I,

Berlin, 1856, 4to.

—

By the Editor.

Malavika und Agnimitra, Ein drama des Kalidasa in fiinf Akten, zum

ersten Male aus dem Sanskrit iibersetzt von Albrecht Weber, Berlin,

1856, 12mo.—By Dr. A. Weber.

Ueber den semitischen Ursprung des indischen Alphabetes von Dr. A.

Weber.—By the Same.

Selections from the Records of the Government of India, No. XII.

Eeport shewing the relations of the British Government with the tribes,

Independent and Dependent, on the North-West Frontier of the Punjaub,

from 1849 to 1855.—District Memorandum, Derah Ishmael Khan. Cal-

cutta, 1856.

—

By the Governmrnt of India.

Ditto ditto ditto, No. XIII. Progress Report of the Public Works

Department, for 1854-55.

—

By the Same.

Ditto ditto ditto, No. XIV. Minute of Lord Dalhousie.—By the Same.

Report on the Survey Operations of the Lower Provinces, from 1st

October 1853 to 30th September, 1854.

—

By the Govt, of Bengal.

Ditto ditto of the ditto from 1st October, 1854 to 30th October, 1855.

—By the Same.

Selections from the Records of Government, N. W. P. Part XXVI.

Saugor Code of Civil Judicature. By the Government of the N. W. P.

Annual Report of the Grant Medical College, Bombay, Tenth year

Session, 1855-56.

—

By the Principal of the Grant Medical College.

Proceedings of the Royal Asiatic Society, Vol. VIII. Nos. 19 and 20,

two copies.

—

By the Society.

Ditto of the Royal Geographical Society of London, from January to

April, 1856.

—

By the Society.

Transactions of the Bombay Geographical Society, for 1856.

—

By the

Society.

The Oriental Christian Spectator, for June, 1856.—By the Editor.
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The Calcutta Christian Observer, for July, 1856.—By the Editors.

The Oriental Baptist, for July, 1856,—By the Editor.

Upadeshak, for July, 1856, No. 115.—By the Editor.

The Durbin Newspaper.

—

By the Editor.

History of Asiatic Cholera Morbus : by Dr. F. Baleguer, Agra, a pam-

phlet.—By Mr. Blyth.

Exchanged.

The Athenseum, for April, 1856.

The London,Edinburgh, and Dublin Philosophical Magazine and Journal

of Science, No. 73, for May, 1856,

Purchased.

L'Athenseum Francais, Nos. 13 to 17.

The Literary Gazette, Nos. 8 to 11.

Comptes Rendus, Nos. 12 to 16, Tome XLII.

Revue des Deux Mondes, for April and May, 1856, pt. I. Vol. I.

Revue et Magasin de Zoologie, No. 3, 1856.

Annales des Sciences Naturelles, Tome 4, No. 4.

The Annals and Magazine of Natural History, No. 101, Vol. 17-

The Edinburgh Review, No. 210, for March, 1856.

The Quarterly Review, No. 196.

Gour Doss Bysack,

Asst. Secy, and Librarian.

For September, 1856.

At a monthly general meeting of the Society held on the 3rd

instant, at the usual hour.

Hon'ble Sir James Colvile, Kt., President in the chair.

The proceedings of the last meeting were read and confirmed.

Presentations were received

—

1.—From Lieut. R. Stewart, Cachar, a collection of arms, wea-

pons, ornaments, and other articles manufactured and used by the

tribe called Thadous or Kookies, a list of which is subjoined.

No. 1.—A dhao, or sword, with leather sheath, shoulder belt

ornamented with cowries, and tassels of goat hair.

Nos. 2, 3 and 4*.—Spears of three different kinds.

No. 5.—Spear used by the women.

No. 6.—Spear-head and case. This spear-head is poisoned, and
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is fastened on a long shaft and used in hunting elephants.

No. 7.—Bow.

No. 8.—Arrows, poisoned and unpoisoned in quiver.

No. 9.—Hunting basket to contain quivers of arrows, with

shoulder belt ornamented with cowries.

No. 10.—Panjies or spikes for planting in the ground to check

an advancing enemy, in a basket or quiver.

No. 11.—Shield ; leather with Jbrass plates and red-dyed goat's

hair tassels.

No. 12.—Powder-horn, of the methin or wild cow.

No. 13.—Leathern mail-coat.

No. 14.—Iron head-piece, to defend the head ; round this is

bound the turban, strap, and ribbon.

No. 15.—Turban, ornamented with a tuft of the feathers of the

Holapakee bird. The tuft sticks out in front of the forehead.

No. 16.—Turban ribbon, of red-dyed goat's hairs. This is bound

round the turban as ornament.

No. 17.—Turban strap, of leather ornamented with cowries, also

bound round the turban and serving to keep it attached to the head.

Nos. 18, 19 and 20.—Plumes of feather» and goat's hairs stuck

in the back-knot of the hair of the head.

No. 21.—A man's hair-pin, used |also as a pipe-prick or tobacco

stopper—a porcupine's quill is often substituted for the iron pin.

No. 22.—A woman's hair pin—brass.

No. 23.—Bracelet of massive ivory, worn on the wrist of the left

hand, as a guard to prevent the bowstring hurting that hand, when

released by the fingers of the right in shooting.

No. 24.— Bracelet for the same purpose as the above, in wood.

No. 25.—Bracelet of massive brass, with leaden bullet inside,

causing a tinkling sound when shaken. This is used as a weapon

also, being in default of other arms slipped over the wrist and held

in the hand to add weight to a blow.

No. 26.—Woman's bracelet, brass spring.

No. 27.—Armlet—brass spring.

No. 28.—Armlet, massive brass.

No. 29.—Armlet, formed of two semicircular boar tusks, joined.

No. 30.—Armlet, of ivory from the root of the elephant's tusk.
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No. 31.—Earrings of silver, inserted into a hole bored in the

lobe of the ear, and stretched to the required dimensions.

No. 32.—Earrings of brass of the same kind.

No. 33.—Ear ornaments of red and blue stones suspended from

the rings.

No. 34.—Single red stone ear ornament, of great value among

the tribe, suspended as above.

No. 35.—Necklace of coral beads.

No. 36.—Necklace of blue stone beads.

No. 37.—Necklace of beads made from ground shells and worn

by the women.

Nos. 38 and 39.—Seed necklaces of two kinds.

Nos. 40 and 41.—Tiger's tooth and wolf's tooth worn as talis-

mans round the neck to keep off attacks from those animals.

No. 42.—-Talismanic stone, enclosed in basket carried by hunters

to ensure success in sport.

No. 43.— A small box containing a little of the Kookie poison

with which they smear their weapons.

No. 44.—Kookie garter, made of the goat's beard, worn below

the knee.

No. 45.—Kookie woman's petticoat.

No. 46.—White cotton cloth or sheet.

No. 47.—Cotton cloth, dyed with wild indigo.

No. 48.—Cotton rug.

No. 49.—Brass wire girdle or zone for the waist.

No. 50.—Kookie bagpipes (Ghoshem) hollowed gourd with bam-

boo pipes.

No. 51.—Kookie bell.

No 52.—Yessel for holding tobacco water.

No. 53.—Drinking vessel.

Nos. 54, 55 and 56.—Three different kinds of brass tobacco pipes

with mouth-pieces ; used by the men.

No. 57.—Bamboo tobacco pipe.

No. 58.—Hookah used by the women, with earthen bowl, bam-

boo water-piece, and brass mouth-piece, together with pricker and

chain.
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Nos. 59 and 60.—Two flint and steel cases, one of brass, and the

other of mat-work.

No. 61.—Kookie haversack, with shoulder help, ornamented

with cowries.

No. 62.—Purse, cotton, net-work.

No. 63.—Kookie basket for carriage on the back.

No. 64.—Collar and strap to suspend the above from the fore-

head and shoulders.

No. 65.—Woman's basket for carrying light goods.

No. 66.—Fan.

Nos. 67 and 68.—Boxes, hollowed from single pieces of wood

with lids.

No. 69.—Wooden platter.

Nos. 70 and 71.—Baskets with lids.

The Secretary read an extract from Lieut. Stewart's letter.

" The Kookies ask great prices for all things made of metal ; im-

mense value is also attached to ornaments of stone. The little

stone No. 34, cost Rs. 1 ; and similar stones are often valued as

high as Ks. 3000. Wherein lies the virtue of these stones it is

difficult to perceive, for they cannot be distinguished, save by

the Kookies themselves, from either No. 34, or the red stones in

the centre of No. 33, and yet the whole of the stones composing

No. 33, only cost Es. 2."

2.—From Syud Karamt Ali Motawalli of the Emambara at

Hooghly, a piece of mineral, and some specimens of red sulphur

which were said to have come from the mountain Damawand, found

seven years ago after an earthquake.

The mineral was found in the Hindu Koosh, and obtained by

the Syud in Cabul.

3.—From Capt. W. H. Lowther, some specimens of earths and

lime formation from Oude ; which he believed would be useful for

pottery purposes.

The following is Capt. Lowther's letter accompanying them.

•• Thinking that even the smallest contributions may be accept-

able, I forward the three enclosed specimens of earths, and lime

formation from Oude, a country which I have just left. The clays
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and lime were employed in building the cantonment, and from a

small experiment I made, I ascertained that the first were capable

of burning for pottery purposes.

Nowhere in India have I seen such hard bricks, of so fine a colour,

or so lasting, as in Oude. There are forts, scattered all over the

district, built of baked blocks as sound and ruddy in hue as when

first constructed, although a period of 700 or 800 years has elapsed:

—

some of these massive materials are several cubic feet in dimensions,

and, on being fractured, exhibit a fine vermillion red, with a strong

saline taste. The earths I now forward are from the new station

Persuddpoor on the right bank of the small river l
Sihi,' Salone

Pergunnah."

4.—Prom Mr. J. N. Payter, a book entitled Culpeper's Complete

Herbal, &c, originally published in London, 1653, and illustrative

of the state of Botanical science at that period.

5.—Prom Major H. L. Thuillier, 28 sheets of the Trigonometrical

Survey maps for the India Atlas of the Society, completing the

series up to the present date.

6.—Prom the Curators of the Calcutta Library, a copy of the

last Catalogue of the Library.

7.—Prom Mr. J. Nietner, the first of a series of entomological

papers on the Coleoptera of Ceylon.

The following gentlemen duly proposed and seconded at the last

meeting, were balloted for and elected members.

Lieut. H. S. Porbes, Artillery,

Sultan Mohammed Busheerudeen Saheb,

A. E. Young, Esq., B. C. S., and

E. B. Chapman, Esq., B. C. S.,

The Council had the satisfaction to report, that a request which

they had made to the Government of India, to allow the lithogra-

phic drawings required for the Society's Journal to be printed free

of cost in the office of the Surveyor General, had been complied with,

under orders communicated by Mr. Under Secretary Chapman.

The following draft of a reply to the despatch of the Hon'ble

Court of Directors, on the subject of the Oriental publications,

was next read.
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To W. Geey, Esq.,

Secretary to the Govt, of Bengal,

Sib,—In reply to your letter No. 1036, dated 21st July, 1856,

forwarding the copy of a despatch dated 13th May last, from the

Hon'ble the Court of Directors in reference to the management of

the Bibliotheca Indica, together with some remarks of the Lieut.

-

G-overnor upon the heavy liabilities of the Oriental fund, I am
directed to request you to inform H. H. the Lieut.-Governor of

the readiness of the Society to carry out the orders conveyed by

the Hon'ble Court's despatch, in reference to the future application

of their grant for the encouragement of Oriental Literature ; but

at the same time to request that he will lay before them the

enclosed copy of a correspondence which has lately passed between

the Society and Professor H. H. "Wilson, as explanatory of the

principles on which the Bibliotheca Indica has, of late, been con-

ducted.

I am further instructed to observe, in reference to the remarks of

the Lieut.-Governor on the liabilities of the Oriental fund, that the

progress of nearly all the works which were in course of publication

was suspended some months ago, on its being found that the activity

of the several Editors had pushed the publication of the series

beyond prudent limits.

I have, &c,

The letter was approved and adopted.

The Secretary made a communication on the part of the Council,

in reference to the announcement made at the last meeting by

Major Thuillier, of the discovery of a mountain in the Himalayan

range, which the computations of Col. Waugh, the Surveyor

General of India, had ascertained to be of greater altitude (29,002

feet) than Kanchinjinga or any other known height in this range,

and therefore in the world.

Col. Waugh had stated in the letter by which this announce-

ment had been made through Major Thuillier, that he had been

quite unable to ascertain what was the local name, if any existed,

of this mountain mass, (marked XV. in the diagrams of the Trigl.

Survey) and that in the absence of such name, which he should of

course have adopted, if it could had been ascertained, he assumed

3 o
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the privilege, as first discoverer, of proposing a name for this the

loftiest peak on the surface of the globe.

The name proposed by him was " Mont Everest."

Now it was the opinion of many gentlemen, in which the Council

fully concurred, that it was very desirable, in accordance with the

established practice of geographers, that the native appellation of

this gigantic peak should be that, by which it is known to the

civilized world, and that an endeavour should be made to ascertain

this name—of the existence of which there can be little doubt—
through the agency of the Nepal government or otherwise ; but

that in the mean time it would be in every way more appropriate

and more consistent with usage, that the mountain should be called

after the name of its distinguished and accomplished discoverer,

Colonel "Waugh, than by that of his predecessor Col. Everest, who,

however great his merits and abilities, had no immediate connection

with this discovery.

The Council therefore suggested to the meeting the propriety

of addressing a letter to Col. Waugh, expressing a hope that he

would acquiesce in this view of the subject, and allow the mountain

to be called provisionally at least by his own name, instead of by

that of his predecessor.

After some discussion this proposition was negatived, several

members having expressed an opinion that it would not be compli-

mentary to Col. Waugh to interfere in the matter.

Communications were received

—

1.—From the Lieut.-Governor of the N. "W. P. through Mr.

Assistant Secretary Oldfield, copy of a correspondence on the

subject of the exploration of the ruins of Sarnath, conducted

during the past season under the supervision of Dr. Butler.

2.—Erom Babu Eadha Nath Sikdar, forwarding copy of a

Meteorological Eegister kept at the Surveyor General's Office,

Calcutta, for the months of June and July last.

The Librarian submitted his usual monthly report.

Mr. Oldham begged to bring before the Society a coin of some

interest. About a fortnight since, he had received from a friend, a

silver coin, with a request that he would say what it was. Not be-

ing able to do so himself, he had applied to the best authority he
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could command, and had sent the coin to the former Librarian of

the Society, Babu Eajendralal Mittra. From him he had received

the note which he would read.

My deab Sir,—Tour coin is from Cooch Behar, and is an in-

teresting specimen of an obscure type. On the obverse it has Sri

sri Siva charana Tcamala madhu karasya, " of the bee of the lotus feet of

the twice illustrious Siva ;" and on the reverse Sri sri man narand-

rdyana hhupdlasya sake 1477 ;
" of the doubly blessed King Narana-

rayana, in the Saka year 1477" (i. e. 1555 of the Christian era.) The

language of the inscription is Sanskrit, and the character Bengali.

According to the genealogical tables consulted by Major (now Lieut.-

Col.) Jenkins, (Bengal Selections, No. 5,) Naranarayana was the

son and successor of Biswa Singh, the founder of the Cooch dynasty.

The era of Naranarayana is nowhere given : at a rough guess

Lieut.-Col. Jenkins assumes Biswa Singh to have lived about 300

years ago. The coin enables us to settle this point definitively.#

Two coins of this type have been figured by Marsden, but none

of the reign of Naranarayana ; nor is his reading of the dates of his

coins at all correct. He brings down Lakshminarayana the immediate

successor of Naranarayana to the year 1727, and yet it is well known

that no less than eight princes, some of very long and prosperous

reigns, succeeded him, before the country came in contact with the

British Government in 1772.

Tours very truly,

Eajendralal Mittra.
* Buchanan Hamilton, in his History of Cooch Behar, (ante vol. vii. p. 16)

questions the accuracy of Biswa Singh's era, and adverts to several circumstances

which, he thinks, seem to be irreconcilable with facts recorded by Mohammedan

historians. The anachronism, however, if there be any, must be trifling as the era

of Naranarayana given by him (loc. cit.J accords completely with the date of the

coin under notice.

The coin is figured below.—R. M.



458 Proceedings of the Asiatic Society. [No. 5.

It would be seen from this that the coin he now handed to the

Chairman for the cabinet of the Society, was one of considerable

interest, and of new historical value. In giving the information he

had thus acquired to Mr. Tuckerman, the proprietor of the coin,

Mr. Oldham had suggested that if he were not himself a collector

of such objects of curiosity and interest, it would be very desirable

to place this coin in some collection where it would be available to

the student of history and numismatics, and he had been most

liberally requested by Mr. Tuckerman to do what appeared best

with the coin ; he therefore had now the pleasure of presenting this

silver coin to the Society, in the name of N. C. Tuckerman, Esq.

In doing so, Mr. Oldham further begged to propose that the

thanks of the Society be given to Mr. Tuckerman for this inter-

esting addition to their collection.

Col. Baker having seconded the motion, it was carried unani-

mously.

Dr. Thomson, at the request of the President, read a paper

entitled " notes on the Herbarium of the Calcutta Botanic Garden,

with especial reference to the completion of the Elora Indica."

He stated that as he had undertaken, in conjunction with Dr.

Hooker, to publish a Plora of British India, he was desirous of

bringing to the notice of botanists in all parts of India, that he

would gladly receive specimens of plants from those desirous of

contributing to the progress of the work. Specimens from all parts

of India would be acceptable, the illustration of the geographical

distribution being one of his main objects, but for the purpose of

indicating the least known districts he read a list of the contents of

the Garden Herbarium.

The best thanks of the Society were voted to Dr. Thomson for

his interesting communication.

At a Special General Meeting of the Asiatic Society, held according

to announcement, on the 10th September last at the usual hour.

Hon'ble Sir J. "W. Colvile, Kt., President, in the chair.

The question of reducing the rate of subscription to the Society

from Es. 16 to Es. 10 per quarter, as proposed by Major Thuillier

at the ordinary General Meeting of June last, was taken into con-

sideration. The Secretary announced that twenty-six non-resident
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members only out of sixty-three had replied to the circular* which

was addressed to them, requesting their votqs on the proposed

alteration. Sixteen voted in favor of, and ten against, reduction.

Such of their letters as contained remarks or suggestions, were then

read, and after considerable discussion the question was put to the

vote when there appeared-

For

Eesidents present, 9

Non-residents, 16

25

Against

13

10

23

The proposition was therefore lost in accordance with bye law

45, which provides that three-fourths of the votes taken, shall be

necessary to carry any proposed alteration or amendment of the

rules.

The following is the List of Voters :
—

For

Non-resident members.

1. Capt. F. P. Layard, Berham-

pore.

2. Dr. J. Fayrer, Lucknow.

3. Kabeeroodeen Ahmed Baha-

door, Sasseram.

4. Eajah Tssree Persaud, Be-

nares.

5. W. Muir, Esq., Agra.

6. Lieut. E. Stewart, Cachar.

7. Major J. Abbott, Ishapore.

8. Major J. C. Haughton,

Moulmein.

9. J. C. Middlecott, Esq., Ju-

bulpore.

10. Capt. H. S. Bivar, North

Cachar.

11. Major E. E. N. Ellis, Bun-

dlecund.

Against

Non-resident members.

1. G. H. Freeling, Esq., Orai.

2. Dr. J. Eow, Meerut.

3. Lieut.-Col. M. E. Loftie, Al-

morah.

4. E. Spankie, Esq., Mussorie.

5. Captain E. Maclagan, Eoor-

kee.

6. Lieut. N. W. Elphinstone,

Goorgooriah.

7. Col. Sir A. Bogle, Moulmein.

8. Major A. P. Phayre, Ean-

goon.

9. Capt. S. S. Dalton, Assam.

10. F. E. Hall, Esq., Ajmere.

Resident members present at the

meeting.

11. Hon'ble Sir J. Colvile, Kt.,

President.

* This circular was accompanied by a paper containing a resume of the Pro-

ceedings of the Society in reference to the proposed reduction.
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12. Rajah Perfcab Clmnder Singh,

Bahadoor.

13. Babu Jadava Krishna Singh.

14. Babu Rajendra Lai Mittra.

15. C. Beadon, Esq.

16. Capt. C. B. Young.

17. Dr. T. Boycot.

18. Dr. T. Thomson.

19. Dr. H. Walker.

20. Lieut.-Col. W. E. Baker.

21. Capt. H. Yule.

22. Dr. G. G-. Spilsbury.

23. W. S. Atkinson, Esq.

12. Major J. H. Hanyngton,

Chota Nagpore.

13. Capt. H. C. James, Darjeel-

ing.

14. R. H. Russell, Esq., Bogra.

15. J. J. Gray, Esq., Malda.

16. Col. Sir H. M. Lawrence,

Abboo.

Resident members present at the

meeting.

17. Major H. L. Thuillier.

18. Hon'ble E. Drummond.

19. Capt. W. S. Sherwill.

20. D. Money, Esq.

21. Babu Radha Nath Sikdar.

22. Revd. K. M. Banerjee.

23. T. Oldham, Esq.

24. E. A. Samuells, Esq.

25. G. Young, Esq.

LIBRARY.

The Library has received the following accessions during the month

of August last.

Presented.

Culpeper's Complete Herbal, London, 1653, Royal 4to.

—

By J. N. Pay-

ter, Esq. Zemindab, Dinagepore.

Catalogue of the Calcutta Public Library, Calcutta, 1855, 8vo.

—

By
THE CUEATOR OF THE LIBRARY.

Report on the Revenue Administration of the Lower Provinces for the

official years 1853-54 and 1854-55, 2 pamphlets.

—

By the Government

of Bengal.

Selections from the Records of the Madras Government, No. XXV.
1856—Report on important Public Works, for 1854, 8vo.

—

By the Same.

An Introductory Lecture delivered in the Grant Medical College, by

R. Haines, M. B. Bombay, 1856, pamphlet.

—

By the Lecturer.

Mahahhashya, edited by Dr. Ballantine and Kashinauth Shastry, Be-

nares.~-J$Y the Editors.

The Quarterly Journal of the Geological Society, Vol. XII, part 2,

No. 4«6, London, 8vo.
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The Journal of the Society of Arts, and of the Institutions in Union,

Vol. IV. No. 188, London.—By the Society.

Proceedings of the Royal Geographical Society of London, No. III.

April and May, 1856.

—

By the Society.

Journal Asiatique, Tome VII. No. 26, for February and March 1856.

Natuurkundig Tidschrift voor Nederlandsch Indie, Deel I. Derde Serie

Deel IX. Aflev. I. II. og III.

—

By the Natural History Society of

Netherlands' India.

Twenty eight Sectionp of the Trigonometrical Survey Atlas.

—

By
Major Thuillier.

The Oriental Christian Spectator, for July, 1856, Bombay.

—

By the

Editor.

The Calcutta Christian Observer, for August, 1856.

—

By the Editors.

The Oriental Baptist, for August, 1856.

—

By the Editor.

The Upadeshak, for August, 1856.

—

By the Editor.

The Tuttwabodhini Putrica, No. 157.

—

By the Tattwabodhini Sabh'a.

The Durbin Newspaper, for August, 1856.—By the Editor.

The Phoenix Newspaper, for August, 1856.

—

By the Editor.

Exchanged.

The Athenseum, for May, 1856.

The London, Edinburgh and Dublin Philosophical Magazine and Jour-

nal of Science, No. 74, for June, 1856.

Purchased.

Genealogische Tabellen der Arabischen stamme und familien. In zwei

abtheilungen. Mit historischen und geographischen bemerkungen in

einem alphabetischen Register. Von Dr. F. Wiistenfeld, 1st and 2nd parts,

Gbttingen, 1852.

Die Kaukasischen Glieder des Indoeuropaischen Sprachstamms von

Franz Bopp. Berlin, 1847, pamphlet.

Was hat Mohammed Aus dem Judenthume, aufgenommen P von Abra-

ham Geiger, Bonn, 1833, 8vo.

Revue et Magasin de Zoologie, No. 4, 1856.

Journal des Savants, for April and May, 1856.

The Literary Gazette, Nos. 12 to 16.

L'Athenseum Francais, Nos. 18 to 20.

Revue des Deux Mondes, 15th May, 1856, and 1st June, 1856.

Annales des Sciences Naturelles, Tome 4th, No. 5.

Gour Doss Bysa'ck,

Asst. Secy, and Librarian.

1st September, 1856.
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Foe October, 1856.

At a monthly general meeting of the Society held on the 1st

instant, at the usual hour,

Captain W. S. Sherwill, senior member present, in the chair.

The proceedings of the last meeting were read and confirmed.

A presentation was received from Mr. Moore of a glass tumbler

melted by the electric fluid passing through a room. The following

is his note.

" I send you a tumbler melted by a flash of lightning. Luckily

the bolt passed through the room without doing any one any harm,

though several were seated at table when the occurrence took

place."

Letters from Mr. Huflhagle and Captain Hopkinson, announcing

their withdrawal from the Society, were recorded.

Raja Gris Chundra Raya Bahadur of Kishnaghur was proposed by

A. Grote, Esq., and seconded by Dr. Spilsbury for ballot at the next

meeting.

The council submitted reports

—

1.—Announcing that Dr. Sprenger having gone to Europe, his

place in the Council had been filled up by the election of Mr.

Samuells, subject to the confirmation of the Society at the next

meeting.

3.—Recommending that the suggestions contained in the sub-

joined report from the Sub-Committee of Philology be adopted.

Report of the Philological Sub-Committee to the Council of the

Asiatic Society.

With reference to the late Despatch from the Hon'ble Court of

Directors on the Oriental publications of the Asiatic Society, and

the expected departure of Dr. Sprenger from India the Sub-Com-

mittee of Philology submit the following suggestions for the

consideration of the Council.

The Sub-Committee find that there are now sixteen works in

course of publication in the Bibliotheca Indica. Of these five are

Arabic and Persian, and the rest Sauskrit. The former include Ibn

Koteyba's Handbook of History, the Sekandernaraah of Nizarny, a
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Dictionary of Persons who knew Mohammed, a Dictionary of Tech-

nical Terms and a History of the Conquest of Syria.

Of these the Handbook of History was undertaken in the year

1851. The Society then had at its disposal three very ancient

MSS. while at that time in all Europe there were only four, and

every one of them more recent than the most modern copy in the

possession of Dr. Sprenger, who had kindly undertaken to edit the

work. Under these circumstances there seemed to be no reason to

expect that any one else would anticipate the Calcutta edition.

But before 60 pages of the work had been printed, the Committee

were informed that Professor "Wustenfeld of Berlin had lithoera-

phed the whole book, and there existed no further occasion to

print it in this country. They, therefore, immediately put a stop

to the Society's edition, and have now to recommend that it be

dropped altogether.

2.—The Sekandernamah has been printed to the extent of nearly

one half; the other half will fill about one fasciculus. The MSS.

available for this portion are correct, and as soon as Dr. Sprenger

has compared them with a printed copy lately brought by him from

Bagdad, it should be carried through the press under the super-

intendence of a competent Mawlavi.

3.—Of the Dictionary of Persons who knew Mohammed thirteen

fasciculi have been published. This portion includes nearly one

fourth of the work, and has been printed at a cost of about

Es. 4000. To complete it, it will be necessary to incur an addi-

tional expense of at least Es. 10,000. The MSS. from which the

first portion of the work has been printed, belong to individuals to

whom they must be immediately returned by Dr. Sprenger, having

been already detained for more than three years, so that the work

can no longer be continued. The committee therefore propose that

the published portion be offered to any publisher, who will under-

take under proper guarantee to complete the work and present to

the Society 50 copies of the continuation.

4.- The remarks made with reference to the Biographical

Dictionary apply equally to the Dictionary of Technical Terms, and

for its completion the Sub-Committee would recommend a similar

plan. But in as much as really one half of the work has been

3 r
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already printed, the expense of completing it will be comparatively-

less, and as the work is likely to find a ready sale, the first portion

may be sold to the publisher at the reduced price of 4 to 6 annas

per copy, instead of being given away in exchange for 50 copies of

the concluding portion.

5.—The last Arabic work, which remains incomplete is Lees'

History of the Conquest of Syria. As no competent editor is at

present available to undertake the task, the committee find the

work must stand over until the return of Lieut. Lees from Europe,

when they hope it will be brought to a completion.

The Sanskrita series includes three* portions of the Vedas, twof

works on Hindu Philosophy, onej on Astronomy, two§ on Indian

Mythology, one|| on the Prakrit language and,^[ one on belles

lettres. These works are all of considerable importance and well

calculated to enhance the credit of the serial in which they are

being published. The Committee are of opinion, therefore, that

the printing of these works should be continued gradually, as the

means at the disposal of the Society enable it to proceed ; adequate

provision being made in the first place for the speedy liquidation of

the debt due by the Oriental Publication Eund.

The Bibliotheca Indica, as a series, has now attained to the 139th

[Fasciculus, comprehending a large number of works on various

branches of Asiatic learning ; it has established its reputation in

Europe, where it has earned for the several editors engaged on it

and for the Society which has conducted it, expressions of thanks

that must be very grateful to both. The unfinished works will

scarcely occupy less than 50 numbers, quite sufficient to make the

contents of the series a compact and complete publication. Look-

ing to the extent to which their resources have been anticipated,

the Committee see little chance of their being in a condition to

undertake a new work for the next three years, and they therefore

* Black Yajur Brahmana, Black Yajur Sanhita, and Chhandogya Upanashads.

f Vedanta Sutras and Sarvadarsana Sangraha.

% Surya Siddhanta.

§ Markandeya Puran and Lalita Vistara.

||
Krauaadia verax Prakritadhya.

% Vasavadatta.
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recommend that the Bibliotheca Indica be brought to a close.

The recent orders of the Court, indeed, will render necessary a

revision of the rules, which were introduced in 1852, and under the

influence of which so many valuable books have been undertaken

before any 2nd series of the Bibliotheca can be commenced with.

(SD.) A. GrKOTE.

„ J. Long.

„ Eajendralal Mittra.

„ W. S. Atkinson.

The recommendations were adopted.

Communications were received

—

1.—From Major J. J. Bush, Peshawur, bringing to notice that a

regular trade has sprung up at Peshawur and Bawalpindee by

which large quantities of spurious Bactrian and Indo-Scythian

coins are brought to sale.

" The following is his letter

—

" Since the articles by Major A. Cunningham on spurious Bactrian

and Indo-Scythian coins, published in the journal of the Asiatic

Society of Bengal in 1840, there has not been apparently any further

notice on the subject, and as the evil has alarmingly increased of late

years, it may not perhaps be altogether out of place to call attention

to the clever fabrications every where now procurable in the Pun-

jab.

" The forgeries exposed by Major Cunningham were described by

him ' of the rudest kind, faint and indistinct in the outline of the

figures, want of boldness in relief, utter barbarousness of execution,

a full eye to a side face, Greek characters indistinct and corrupt,

and the Bactro-Pali jumbled, transposed, imperfect and reversed;'

but we now find them of extreme boldness in relief, the legends

generally correct and sharply cut in both characters ; many of them

of considerable excellence, as works of art, and with but little to

denote their utter worthlessness of character as genuine ancient

medals.

" The Bactrian fabrications are now never reproduced in gold, the

Indo-Scythian occasionally are in silver ; and the places where the

trade chiefly flourishes, are Peshawur and Kawul Pindee. At the

former, silver Bactrians can be obtained by bags-full, but these, gene-

3 p 2
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rally of impure silver and cast, at once tell their own tale. It is at

Eawul Pindee that the best spurious coins are made,—paida kuhna

is the expression used by the men who bring them for sale—these

are of good silver, and the dies so well executed that it is becoming

every day more difficult to detect a struck forgery ; sometimes the

eye or the mouth of a face is faulty, very often the monogram, and

now and then there is a break down in the Greek legend by the

omission of the small omicrons, or the bottom loop of the letter B.

I have seen hemidrachmas of Azas and Azilies so well got up as to

, be perplexing enough, but when they are offered for sale by twenties

and thirties, and purchaseable for annas, there can be no question as

to their origin." Nearly all the recent additions to Bactrian Numis-

matics, first made known to us, I believe, by Major Cunningham's

unpuilished plates, are common as forgeries : beside these, is the

Lysias with Eucratides style of helmet, first published in the Numis-

matic Chronicle for October, 1853, and I have recently seen a forged

Diodotus corresponding with Major Cunningham's supplementary

Plate, Fig. 6,* which affords a very convincing proof, it is to be feared,

that a white man and his brethren are still at their dirty work.

" To commence a crusade up here against the trade, which it real-

ly has become, would be in vain, for there is not a money-changer

or shroff, and very few jewellers, (many of them possibly in ignor-

ance of the truth,) who have not laid in a supply of fabrications

under the idea that the Sahib logue will be eager to purchase. The

market being overstocked and the thing altogether overdone may in

some measure check the evil, but nothing save the civil authorities

setting their police at work to search the coining dens, and on their

seizing the implements, well punishing the perpetrators of this jal

sazi, will ever effectually stop it. In the meantime as it is beyond

a doubt that the fabricators do obtain information from such sources,

let me strongly advise collectors on no consideration whatsoever, to

send plates or drawings of coins to their agents in the Punjab or

J^fw Provinces, for by doing so they very often unwittingly afford

instruction and assistance of the very kind it is our interest to

prevent."

* With the Greek ( BA2IAE02 ANTIOXOY.
legend altered to. ( \_Basileos Antiochou]
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2.—From Mr. Hodgson the following papers

—

1.—A Note on the native name of the peak of the Himalaya, the

height of which has been lately determined by Col. Waugh.

2d.—Eoute of two Nepalese Embassies to Pekin, with remarks on

the water shed and plateau of Tibet.

3d.—Systematic Summary of the Eoute from Kathmandu to Pekin

as traversed by the Nepalese Ambassador to China, Kaji Dalbhanjan

Pande, A. D. 1822-3, and set down by his Secretary at the close of

each day's journey.

4th.—Abstracts of diary of Eoute from Kathmandu to Pekin as

taken during the Embassy of Chountra Pushkar Sah, showing the

number and position of the mountain passes.

The first paper, which was read to the meeting, is subjoined.

NATIVE NAME OF MOUNT EVEEEST.

To the Secretary, Asiatic Society of Bengal.

Sir,—In the report which has just reached me of the last meeting

of the Society, it is announced that a " nameless" peak situated North

East of Kathmandu, and in East Longitude 87, had at length been

definitely ascertained by our very able Surveyor General, Colonel

"Waugh, to be upwards of 29000 feet high, and consequently to be

the loftiest yet known peak of the Himalaya.

The report goes on to say, that " Colonel Waugh mentioned in

his letter that it was his rule and practice to assign to every

geographic object its true local or native appellation. But here was

a mountain, probably the loftiest in the world, without any local or

native name that was either now ascertained or likely to become so,

till Nepal could be entered and this stupendous mass of snow closely

approached." Consequently, Colonel Waugh had been obliged to

coin^ name, and had fixed on Mount Everest.

Agreeing as I do with Colonel Waugh in the propriety of his

rule of adopting native names, and cordially sympathising with

the sentiment which gave rise to the name Mount Everest, I trust

I may be permitted, without offence, to state, in justice to my
friends the Nepalese and to myself who have been so long connected

with them, that the mountain in question does not lack a native

and ascertained name ; that that name is Deva-dhunga, or holy hill,
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Mons Sacer in Latin ; and that it is expressly referred to under

that name in our Journal. To the paper styled " Route from

Kathmandu to Darjeeling" there is appended a " Memorandum

relative to the seven Cosis." In the latter occur the following

words :
" The Bhotia Cosi," has its source at Deo-dhiinga a vast

Himalayan peak situated 60 to 70 miles east of Gosainthan, and

which Colonel Waugh conjectures may rival Kangchan-jhunga in

height. In the rude sketch map which accompanied that paper,

Deo-dhiinga was set down, eo nomine, in the position indicated, and

that that position tallies with the site of Mount Everest, is clear

from the words above quoted, since " 60 to 70 miles east of Go-

sainthan," answers precisely to east longitude 87, Gosainthan,"

being in 86 east longitude.

Other indications equally correspond, and at the same time show

why such an object could uot remain unnamed or unascertained.

Thus Deodhiinga and Mount Everest are both " about 100 miles

N. E. of Kathmandu ;" both are midway between Gosainthan and

Kangchan and, lastly, both are by their position and by the absence

of any like mass of snow in all the interval between those peaks,

identifiable with the so called Kutighat, or the great Gate, which

annually for half the year is closed by winter upon the eastern

highway of Nepalese commerce and intercourse with Tibet and

China.

A few words more may be given to this last point, as being the

matter which chiefly fixed my attention, as a political officer in

Nepal, on the site of Mount Everest, and enabled me at once, when

I heard in after years surmises (from I think Col. Waugh himself

or from some of his subordinates) of the great height of a peak in

that direction, to fix on Deva-dhiinga vel Bhairavthan (both names

are used) as being the "enormous snow mass" in question; and I

have often of late repeated this here, very recently to Mr. Bland-

ford. Round the shoulder of Deo-dhiinga runs, as above intimated,

the great eastern highway (the western being round the shoulder

of Gosainthan) of the merchants and envoys of Nepal proceeding

to Lhasa and Pekin ; and this passage along the shoulder of the

huge snowy mass Deo-dhiinga vel Bhairavthan is denominated the

Kutighat by Hindusthanees and the people of the plains of India,



1856.] Proceedings of the Asiatic Society. 469

as the passage round the huge snowy mass of Gosainthan is deno-

minated by them the Kerung, or western Ghat. But Kuti and

Kerung are names of towns, the one situated considerably within,

and the other considerably beyond, the respective ghats ; and,

moreover, the word ghat is never used by the highlander (Parbat-

tias) of Nepal for a snow-pass. Their word is langur, and the

especial langur in question is named Bhairava langur or the pass of

Bhairava, just as the mass above it is called Bhairavathan, or abode

of Bhairava, Bhairava being the terrific form of the god Siva.

Every merchant and statesman at Kathmandu talks familiarly of

the Bhairava langur, owing to its formidable character, its obstruc-

tiveness (it bars the road to the north for half the year,) and its

strange contrast with that very extensive and very level tract of

country in Tibet, called the Tingri Maidan, on which the Bhairav

langur immeditafcely opens. And this marked character of the ghat,

added to the unmarked character of the peak above it, may be one

reason why the two are often confounded under the same appel-

lation. But Deo-dhunga and Bhairavathan are nevertheless suffi-

ciently familiar, and correct names for this peak, or snowy mass

rather; and it were indeed a sfcrauge circumstance if so remarkable

a natural object had escaped the notice of the people of the country

and thus remained unnamed. Nor would it have been very credi-

table to me after 20 years' residence in Nepal, had I been unable

to identify that object. The two papers herewith submitted, toge-

ther with those formerly submitted to the Society* or to Govern-

ment, will I trust show that I have given as much attention to the

* 1. Military road throughout the centre of Nepal from Kamaonto Sikim. To

Government.

2. Route from Kathmundu to Tazedo on Chinese frontier, to Society, and pub-

lished in its Researches.

3. Route from Kathmundu to Darjeeling. To Society and published in its

Journal.

4. Physical Geography of Himalaya, to Society and published in its Journal.

5. Visit to Nagakote with notice of the rivers flowing into it, printed in the

Journal.

6. Various routes through Nepal from and to places specified. Sent to Gov-

ernment and deposited iu its archives.

7 and 8. Two Journals of embassies from Nepal to China, now seut.
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general subject of Nepalese Geography as my opportunities and

training admitted and my duty required, whilst the foregone

remarks" must satisfy every one that this special object, supposed to

have been heretofore utterly unheeded, was one so situated and

circumstanced that no reasonable excuse for ignorance of it on my
part could be made, it being clear that personal approximation was

no more a necessary condition of ascertaining the name, than it was

of determining the height, of Deo-dhunga.

The only doubt in my mind is the greater or less prevalance in

Nepal Proper of the term Deo-dhunga.

Having possibly obtained it from persons dwelling in the vicinity

of Kuti, not at Kathmundu, I have written to Kathmundu to

determine that question, and will here only add, that should the

name prove to be more familiar to the people of the Cosian basin

than to those of the valley and capital, it will not be one whit less a

" true native name," just as Col. Waugh's own Powhanri is as true

a native name as Dr. Hooker's Donkia, in relation to a Sikim peak

and ghat.

I am, sir, your obedient servant,

(Sd.) B. H. Hodgson.

P. S. I subjoin for reference a copy of the sketch map adverted

to, taken from one of my extra copies of the memoir on the Seven

Cosis.

The two papers herewith submitted are

—

1.—Eoute of the Embassy of Kaji Dalbhanjan Pande to Pekin.

2.—Route of the Embassy of Chountra Pushker Sah to Pekin.

Both from Kathmundu of course.

On the proposition of the chairman, the thanks of the meeting

were voted to Mr. Hodgson for his valuable papers.

3.—Prom Mr. Assistant Secretary Oldfield, enclosing copies of

Meteorological Eegisters kept at the office of the Secretary to the

Government of the N. W. P. Agra, for the months of July and

August last.

4.—Prom Babu Eadha Nath Sikdar, copy of a Meteorological

Register kept at the office of the Surveyor General for the month

of August last.

The Librarian submitted his usual monthly report.
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Library.

The Library has received the following additions during the month of

September last.

Presented.

Selections from the Records of the Government of India, No. XV.
Papers regarding the Jubbulpore School of Industry, Flax operations in

the Punjaub, Survey Reports of the Central and Northern portions of

Pegu.

—

By the Bengal Government.

Ditto Ditto.

—

By the Government of India.

Ditto Ditto, No. XVI. Report on the operations connected with the

Hindoostan and Thibet Road.

—

By the Government of India.

Report on the Coal and Iron districts of Bengal by Mr. D. Smith.

—

By
THE SAME.

Soie et Papier Tires de L'ecorce aux fascines du murier par Prederic

Lotteri. Malte, Pamphlet.—By the Author.

Memoire sur Le Sarcophage et L'inscription Puneraire D'eschmou-

nazur par M. L'Abbe J. J. L. Barges. Paris, 1856.

—

By the Author.

Byakaran Chandrica, ^"jt^?"«i "pfsRFl, by Mothoornauth Turkoruthno,

12rao. pamphlet.

—

Prom the Author.

The Oriental Baptist for September, 1856.

—

By the Editor.

The Calcutta Christian Observer for Sept., 1856.

—

By the Editors.

The Calcutta Christian Spectator for August, 1856, Bombay.

—

By the

Editor.

The Upadeshak for September, 1856.

—

By the Editor.

The Durbin Newspaper for September, 1856.

The Phoenix Newspaper for ditto.

The Morning Chronicle ditto for ditto.

Journal Asiatique, Tome VII. No. 27, for Avril-Mai, 1856.—By the

Asiatic Society of Paris.

Proceedings of the Royal Geographical Society of London, No. 4,

May and June, 1856.

—

By the Society.

Specimen e Literis Orientalibus, exhibens az-zamaksarii Lexicon Geo-

graphicum, cui titules est 8LJ|j <u£*^|j JUs"M <r>LvS' Ex cod. Leyd. nunc

primum edidit Matthias Salverda de Grave. Lugduni Batavorum, 8vo.

1856.—By the Curators of the Academy of Leyden.
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Journal of the Academy of Natural Sciences of Philadelphia, new

series, Vol. II. part IV.

—

By the Academy.

Journal of the Koyal Geographical Society, Vol. 25.

—

By the Society,

Exchanged.

The Athenaeum, for June and July, 1856.

The London, Edinburgh, and Dublin Philosophical Magazine and Jour-

nal of Science, Nos. 75 and 76 for July, and 77 for August, 1856.

The Calcutta Review, No. 53, for September, 1856.

Purchased.

Annales des Sciences Naturelles. Tome IV. No. 6, and Tome V. No. 1.

Revue et Magasin de Zoologie, Nos. 5 and 6, 1856.

Revue des Deux Mondes, 15th June, July, and 1st August, 1856.

Journal Des Savants, for June and July, 1856.

Comptes Rendus Nos. 20 to 21, for May, Nos. 22 to 26, for June, 1856,

and Nos. 1 and 2, for July, 1856.

The Literary Gazette, Nos. 17 to 24.

L'Athenaeum Francais, Nos. 21 to 29, excepting No. 27.

The Quarterly Review, No. CXCVII. for June, 1856.

The Edinburgh Beview, No. 211, for July, 1856.

The American Journal of Sciences and Arts, Nos. 63 and 64.

The Annals and Magazine of Natural History, for July and August,

1856.

The Westminster Review, No. XIX. for July, 1856.

The Natural History Review.

1st October, 1856. Gour Doss Bysack,

Asst. Secy, and Librarian.
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Route of two Nepalese Embassies to Pefcin with remarks on the

water-shed and plateau of Tibet.—By B. H. Hodgson, Esq.

The two following papers (it may be as well to state, in order to

show their trustworthiness) were presented to me by the Maha

Bajah of Nepal in 1843, when I took my leave of him after having

resided at his court for ten years in the capacity of British minister.

His Highness was pleased to say he desired to give me something,

which, not being of monied value, I should be permitted to retain,

and which he knew I should set especial store by, and all the more

because I was aware that the communicating of any such information

to the "Feringe" (European) was contrary to the fixed policy of

his government. And therewith His Highness gave me these two

documents as well as several others of equal interest. The papers

now in question comprise official summaries of the routes of two

of those embassies of tribute and dependance, which, since the war

of '92 with Tibet (aided by China), Nepal has been bound by treaty

to send to Pekin once every five years. It is customary for these

embassies always to keep nearly or quite to the same track, they

being conducted through Tibet and China at the expense of the

celestial empire and under the guidance of officers appointed by it.

The time of departure from Kathmandu is determined by the

opening of the passes over the Himalaya, which takes place usually

during the first half of June by the melting of the snows ; and

that accordingly is the regular period for the setting out of the

No. LXXXIV.—New Series. Vol. XXV. 3 q
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ambassador, who usually reaches Pekin about the middle of the

following January. The ambassador's suit is rigidly fixed as to

number and as to every other detail ; and, well or ill, tired or not,

his excellency is obliged by his pragmatical Chinese conductor

(perhaps we should add in candour, by the character also of the

country to be traversed) to push on towards his destination with

only one halt of about a month and half at Lhasa, where, luckily

for him, there is always some necessary business to transact, the

Nepalese having long had commercial establishments in that city.

The ambassador, who is always a man of high rank (Hindu of

course) and rather advanced in life, can take his own time, and cook

and eat his own food, and use his own comfortable sedan chair or

more comfortable litter (dandi, hammock) as far as Tingri. But

there the inexorable Chinese Mehmandar (honorary conductor)

meets him with the assigned set of ponies for himself and suit, and

his excellency must now mount and unceasingly as inflexibly pursue

his journey through a country lamentably deficient in food, fuel, and

water, by pretty long stages and without a halt save that above

named, on horse-back, over a very rough country, for some one

thousand seven hundred miles, and then only exchange his pony

for the still worse conveyance of a Chinese carriage (more properly,

cart) which is to convey him with like persistency some seven

hundred miles further, fatigue and bad weather notwithstanding,

and the high caste Hindu's cuisine (horresco referens) all the while

entirely in the hands of filthy Bhotias and as filthy Chinese! Of

course there is a grand lustration after each embassy's return home,

which usually happens about two years from the time of its depar-

ture for Pekin ; and many a sad and moving story (but all reserved

for friends) the several members of these embassies then have to

tell of poisonous compounds of so-called tea* and rancid lard or

suet, given them for drink in lieu of their accustomed pure lymph

or milk ; of heaps of sun-dried flesh incessantly substituted for the

farinaceous and vegetable food of all decent Pagans ; nay, of puppies

served up to them for kids, and cats for hares, by stolid beastly cooks

of Bhot (Tibet) under the orders of a seemingly insouciant and

* The so-called brick tea which is composed of the sweepings of the tea manu-

factories cemented by some coarse kind of gluten.
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really pragmatical Chinaman, who answers all objections with ' Orders

of the emperor,' ' Food of the country,' ' You nicer than us, forsooth,'

1 Fed or unfed you start at such an hour.' It is singular to observe

the celestial empire treating Asiatics with like impertinence as Euro-

peans, and it is satisfactory to think that the recent treaty of Nepal

with Tibet, has put an end to these and other impertinences.

I proceed now to a few remarks on the form and substance of

the papers. The form is such as might be expected from men, of

a nation of soldiers and statesmen, scant of words and having an

eye to business in the survey of a country. Blucher regarded

London merely as a huge store-house of valuables, fit, and haply

destined, to make spoil for a conquering army. And a Nepalese

regards Tibet and China, not from a picturesque or scientific point

of view, but with reference to the obstacles their natural features

oppose to a daring invader having an eye to business in Blucher's

line. The chief item therefore of both itineraries and the only one

of the shorter, is an enumeration of the mountain ridges or ranges

intersecting the way (a most valuable piece of information, as we

shall soon see) ; and to this the longer paper adds a similar enumer-

ation of the intervening rivers, with the means of passing them, or

the ferries and bridges ; the forts occurring all along the route, and,

lastly, the lakes and tanks where drinking-water can be had—

a

commodity most scarce in those regions where half the lakes are

brackish. These several items, together with the stages, and the

distances (computed by marching-time as well as by reference to

the Nepalese kos of 2^ miles each) comprise the whole information

conveyed. But it will nevertheless be allowed that so authentic an

enumeration of so many important particulars relating to so vast an

extent of country so little known, is of no small value ; and, though

here packed into the smallest compass, that information might in

the hands of a skilful book-maker suffice to furnish forth a goodly

volume. But book-making is in no repute with the gentry of Nepal.

It belongs solely to pandits, whilst on the class of official scribes is

devolved the task of recording all useful information, which they are

strictly required to embody in the fewest possible words and smallest

space. I will only add on this head of the form of the papers.

1st. That the records of the two embassies having been made

3q2
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at the several times of those missions, and quite independently

of each other, the statements of one may be used to correct and

explain those of the other ; and that, where discrepancies occur,

the longer paper, which is complete in its details, is probably, on the

whole, more correct than the one which is not complete in its

details, though I confess a strong leaning to the Chountra state-

ment, because of its sound discrimination of interesting facts.

2nd. That the assigned distances, though not measured, but com-

puted, yet, having a double basis of computation* by marching

time under given assigned circumstances, and by kos according also

to a given standard in use in Nepal, ought, I should think, to be

capable of very definite determination in competent hands.

3rd. That both papers are literal translations, and that the addi-

tional information procured by myself and embodied for conve-

nience in the documents, is carefully distinguished by the use of

brackets ; the rest of such information being thrown into foot notes.

The Chountra's embassy, as I learnt before 1 left Kathmandu,

set out in 1817. That of the Kaji, in 1822, as appears on the face

of the document. Chountra and Kaji are titles of ministers of

state in Nepal. I proceed now to the substance of the documents,

and here, in imitation of my friends, I shall be as curt as possible,

and endeavour, in a few words, to bring together the most generally

interesting items of information furnished by the two papers. The

total distance from Kathmandu to Pekin, according to the Kaji, is

1268| kos ; accordiug to the Chountra, 1250 kos ; and in that space,

occur, according to the former authority, 106 mountain ranges which

are crossed ; according to the latter, 104. The Kaji's paper gives

us the further information, that 150 lakes and tanks occur in the

route ; 652 rivers,t crossed by 607 bridges and 23 ferries ; and lastly,

100 forts.

It would be very desirable in dividing the whole space into the

* I have heard, that the whole road is measured and marked by the Chinese, and

if so, the Nepalese could never be much out, the only thing required of them

being the conversion of li into kos.

t Say rather, rivers and river-crossings, for the same mountain locked stream is

here and there crossed 20 or 30 times in a very moderate distance. When I pointed

out this at Kathmandu I got the explanation, and was referred to the crossings of

the Eaputi river between Hitounda and BhimpheJy on the road to Kathmandu

from the plains of India for a sample.
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political and natural limits of the several countries traversed, to

make the Chountra's and Kaji's papers coincide. But I have attempt-

ed this in vain, owing to the different names cited iu the two papers

and the different methods of citation. In regard to political limits

they concur sufficiently, but not in regard to natural limits. I

therefore give the former according to both papers ; the latter

according to the Chountra's only, it being quite clear on that head.

I annex the langurs or mountain ranges to both statements.

Political limits Mountain ranges

according to Chountra, Kaji Chountra, Kdji.

kos.

I. Nepal (from Kathmandu to

Khasa), 29 34| 6 5

II. Tibet (from Khasa to iron

bridge of Tachindo), 636 649| 63 71
III. China (Tachindo iron

bridge to Pekin), 585 584£ 35 30

1250 1268i 104 106

Remarks.

I.—From Kathmandu to Khasa there is a difference of 5^ kos,

obviously caused by the Kaji's detour via Sankhii, instead of keeping

the direct road as the Chountra did.

II.—From Khasa to the iron bridge of Tachindo the difference is

13J kos. It is pretty clearly caused, partly by a small detour, as

before, and partly by a slightly different use of terms. In the

Chountra's paper the specification in the body of the document is

"on this side of Tachindo ;" in the remarks appended to it, " beyond

Tachindo," whereas the Kaji's paper specifies Tachindo itself.

III.—From the iron bridge of Tachindo to Pekin the difference

is only half a kos, which is not worth mentioning.

Natural limitsfrom the Chountra 's paper.

Kos. Mountain ridges.

1. Cis-himalayan region (Kathmandu
to Bhairav langiir), 50 7

2. Trans-himalayan region (Bhairav
langiir to 4 kos beyond Chinchi Shan,
where the great mountains cease), 635 65

3. Chinchi Shan to Pouchin (where
all mountains cease), 212 30

4. Plains of China (Pouchin to Pekin), 353 2

1250 104
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To these distributions I subjoin, though it be a repetition, the

excellent concluding remarks of the Chountra's paper

:

" Thus there are 104 langiirs (or mountaiu passes) between Kath-

mandu and Pekin, and of these 102 occur in the non-carriageable part

of the way, or the first 897 kos ; and the last 2 langiirs only, in the re-

maining 353 kos, or the carriageable part. The last named part of

the way may be said to be wholly through plains, for, of the two hills

occurring, only one is at all noticeable, and both are traversed in

carriages. From Kathmandu to the boundary bridge beyond Ta-

chindo (China frontier) is 665 kos, and thence to Cinchi Shan is 20

kos. Throughout these 685 kos from Kathmandu mountains covered

(perpetually ?) with snow occur. In the remaining 565 kos, no

snowy mountains occur."

In the way of provincial boundaries we have the following. From

Gnaksa, the 37th stage of the Kaji's paper, to Sangwa, the 51st stage

of the same paper, is the province of IT, which contains the metropolis

of Tibet or Lhasa. At Sangwa, or, in full, Kwombo gyamda Sangwa,

commences the Tibetan province of Kham, which extends to Tachindo

or Tazhi-deu which is the common frontier of China and Tibet. It

occurs at the 104th stage of the Kaji's paper. The native name of Tibet

is Pot vel Bod. The Sanskrit name is Bhot. This is Tibet proper or

the country between the Himalaya and the Nyenchhen-thangla, which

latter name means (and the meaning is worth quoting for its signi-

ficance) pass of (to and from) the plains of the great Nyen or Ovis

Ammon, or rather, great Ammon pass of the plains. That portion

of Tibet which lies north of the Nyenchhen-thangla (as far as the

Kwanleun) is denominated by the Tibetans—the western half,

Hdryeul, and the eastern half, Sdkyeul, after the Hdr and Sok tribes

respectively. The great lake Naintso demarks Northern Tibet in

the same way that the great lake Yamdotao denotes Southern.

A word more about the Bhairav langiir which is equivalent to

Mount Everest as recently explained to the Society. The Choun-

tra's paper makes it 50 kos from Kathmandu ; the Kaji's, 52| kos.

But to obtain the latter result, you must not blindly follow the

entry in the itinerary but remember that this " huge snow mass"*

* This great mass is visible alike from the confines of Nepal proper (the valley)

and from those of Sikim and all the more unmistakeably because it has no compe-
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covers a large space of the road which must be understood as com-

mencing soon after leaving the 14th stage or Thdlung and not after

leaving the 15th stage or Tingri Langkot.

The documents now submitted themselves suffice to prove the

meaning of langur, since they show it to be equivalent to the la of

Tibetan and the Shan of Chinese ; consequently also (as we know

from other sources) to the Turkic tagh and the Mongolic lila. It may

therefore be rendered " mountain" as well as " mountain pass," and

this is the reason, perhaps, why the Nepalese often do not discriminate

between the name of the pass and of the peak of Bhairava but blend

them both under the name Bhairav langur, which is equivalent to the

Gnalham thangla of the Tibetans. Col. Waugh therefore may be

assured that his Mount Everest is far from lacking native names, and,

I will add that I would venture in any case of a signal natural object

occurring in Nepal to furnish the Colonel with its true native name

(nay, several, for the country is very poly glottic) upon his furnishing

me with the distance and bearings of that object, although neither I

nor any European had gone near it.
# For the rest, I cannot withhold

my congratulations upon this second splendid result of Col. W.'s

labours though alack ! it would seem fatal to my pet theory of sub-

hiraalayan water-sheds,—a term carefully to be discriminated from

the Himalayan water-shed to which I now purpose briefly to advert.

Since I presented to the Society in 1849 my paper on the physical

geography of the Himalaya a good deal of new information has been

published, mixed with the inevitable quantum of speculation, touching

the true character of that chain, and the true position of its water-

shed, with their inseparable concomitants, the general elevation and

surface character of the plateau of Tibet.

titor for notice in the whole intervening space. It is precisely half way between

Gosain-than which overlooks N«pal proper and Kangchan which overlooks Sikim.

* It is obvious to remark, that no European has ever approached Dhavalagiri

which yet lacKs not a native name known to Europeans and in fact I myself have

been twice as near to D6va dhiinga, vel Bhairav than, vel Bhairav langur, vel Gna-

lham thangla, as any European ever was to Dhavalagiri. The Bhotias often call

the Bhairav langur, Thangla or " pass of the plain," viz. of Tingri, omitting the

more specific designation Gnalham, which also might alone designate the object,

nay, which is the name of the snowy mass as opposed to the pass over it and the

plain beyond it.
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After an attentive perusal of these interesting speculations I

must, however, confess that I retain my priorly expressed opinion

that the great points in question are inextricably involved with, and

consequently can never be settled independently of, the larger ques-

tion of the true physical features of the whole of the bam-i-dunya

of Asiatics and Asie Centrale of Humboldt. It may he that the

Himalaya is not a chain at all, but an exemplification of the truth

of Elie de Beaumont's theory that so-called mountain chains are only

parallel dispositions of a series of geological nceuds which, if laid

side by side, constitute the semblance of a chain of longitude, and,

if laid one over the other, constitute the semblance of a chain of

latitude or a meridional range.

It may be that the Himalaya is not a longitudinal but a meri-

dional chain, and that the geological back-bone of the whole conti-

nent of Asia does not run parallel to the greatest development of

that continent or east and west, but transversely to that develop-

ment or north and south, and that the Khin gan ula is an indi-

cation of the northern extremity of this back-bone ; the Gangri or

water-shed of the Indus and Brahmaputra, an indication of its

southern extremity.

It may be that the question of the water-shed is not to be regarded

with reference to the adjacent countries only, but, as Guyot and

others affirm, with reference to the whole eastern half of the conti-

nent of Asia ; and that the southern part of Tibet, inclusive of the

Himalaya, is to be regarded as sheding the waters of Eastern Asia

from the Arctic to the Indian Ocean. Such things, or some one

of them, I repeat, may be, and one of the theories just enumerated

may involve the true solution of questions for some time past inves-

tigated and debated on the frontier of India, though without any

sufficiently distinct reference to those theories, prior though they

all be in date. But the mere statement of them suffices, I should

say, to show that they will not find their solution on that frontier,

but only when the whole bam-i-diinya (dome of the world, a fine

orientalism) has become accessible to science.

In the meanwhile, without seeking to deny that many facts*

* Per contra, the numerous determinations of the height of the ghats at far

distant points seem to warrant our assuming 17000 feet for the mean elevation of
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seem to indicate that the axial line of the Himalaya lies beyond the

ghat line, it is obvious to remark that this assumed line is still

parallel to the ghat line, though beyond it, and consequently cannot

be reconciled with an essentially meridional axis, such as the Gangri

range presents. And, upon the whole, and with reference to organic

phenomena especially, the ghat line still presents itself to me as

the best divisor of the Indian and trans-Indian regions and climates,

though I am not unaware that brahmanic geography has, from

remote times, carried the Indian frontier up to Mansarovar and

Bavanhrad, to the Brahmaputra and Indus line in Tibet. And,

again, though I do not, nor ever did, doubt that Tibet is a very

mountainous country, yet I conceive that there are good reasons

for admitting the propriety of Humboldt's general designation for

it. He calls it a plateau or elevated plain, and all those I have

conversed with who have passed from various parts of the Hima-

layan countries into those of Tibet have expressed themselves in

terms implying a strong distinction at least between the physiog-

nomy of the former and the latter regions. I would add, that

nothing can be juster or finer than Turner's original contrast of

the two.

No one acquainted, as I have long been, with the native descrip-

tions of Tibet,* or with the general and special delineations of the

country by Danville, based entirely upon native materials, or with

such enumerations of mountain ranges occurring between the Nepa-

lese and Chinese frontiers, as the accompanying documents contain,

could for a moment question that mountains abound in Tibet. On
the other hand, there are several reasons of a general nature,

besides the specific allegations of the fact by the people, to prove

that wide spread plains also abound there. It may be worth while

to enumerate these reasons. They are as follows

:

1st.—One language only prevails throughout all the provinces of

Southern Tibet, that is to say, throughout Balti, Ladak, Nan,

the ghat line ; and it may well be questioned if any line of equal height and extent

exist north of that line. It is the closing of the ghats that annually stops all

access to Tibet, not any obstacle beyond them.

* Journal No. IV. for April, 1832, Article I.

3 R
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Utsang and Kham,* or, in other words, from the Bolor nearly to

the Yunling, whilst in the same extent of country in the Himalaya

very many languages are found.

2nd.—The language of Tibet has express and familiar terms for

plain and valley which are respectively called thang and lung in

Tibetan, whereas the Himalayan tongues have no word at all for a

plain, no distinct one for a valley.

t

3rd.—It is well known, that there are very many lakes in Tibet

and several of them of great size—a fact which involves the exist-

ence of large level tracts also, as the contrary fact in the Himalaya

involves (what is notorious) the absence of wide spread levels.

4th.—Tibet is the permanent habitat of wild animals of the true

ox, deer, and antelope types—all creatures of the plain and not of

the mountain, and none therefore found in the Himalaya.

5th.—Tibet is annually the seasonal resort of vast numbers of

the wading and swimming tribes of birds which pass from the plains

of India to those of Tibet every spring, and stay in the latter till

the setting in of winter, whilst the whole of these birds entirely

avoid the Himalaya. " The storks know their appointed seasons

in the heavens," and their skilfully disposed phalanxes periodically

afford one of the finest sights we have.

There are few of the Tibetan plains more noticeable than that

which occurs immediately on passing the Himalaya by the Bhairav

langiir—few contrasts more palpable than that of the cis and trans-

himalayan regions at this well known and central point ; and when

I lately requested Major Ramsay, the Resident in Nepal, to get

for me a confirmation or refutation of my opinion, he answered

" Dr. Hooker must be in error, when he says there are no extensive

plains in Tibet, because Tingri maidan (plain) for example, is fully

60 miles in length and 15 to 20 in breadth. Til bikram Thassa

assures me that, in the recent war, he marched along that plain for

several days and passed a lake three days in circuinfereiice and

* Journal No. IV. for April, 1832, Article I.

f The numerous names of places in Tibet which are compounded with the word

Tbang, a plain, as Chanthang in Nari, would alone suffice to prove that the general

surface of Tibet is very different from that of the Himalaya.
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which he estimated to be as large as the valley of Nepal.* When
asked if Tingri maidao. was any thing like the valley of Nepal, he

said, ' No ! Horsemen conld not gallop about Nepal. They would

have to keep to the roads and pathways. But numerous regiments

of cavalry could gallop at large over the plain of Tingri.' " In a

like spirit the Tibetans themselves compare the vast province of

Kham to a "field," and that of Utsang to "four channels"!—both

expressions plainly implying abundance of flat land and the latter

also indicating those ranges parallel to, and north of the Himalaya

which all native authorities attest the existence of in Tibet, not

only in Nari but also in U'tsang and Kham. The most remarkable

of these parallel chains, and that which divides settled from nomadic,

and north from south, Tibet, is the Nyenchhen thangla, of which I

spoke in my paper on the HdrsdkJ and of which I am now enabled

pretty confidently to assert that the Karakorum is merely the western

prolongation, but tending gradually towards the Kwanleum to

the westward. But these parallel ranges imply extensive level

tracts between them, which is the meaning of the "four channels"

of U'tsang, whilst the east and west direction of these ranges

sustain Humboldt's conception of the direction of all the greater

chains of Asie Centrale, or the Himalaya, Kwanleum, Thian and

Altai, as also of that of the back-bone of the whole Asiatic conti-

nent which he supposes to be a continuation westward of the second

of these four chains.

Upon the whole, I conceive, there can be no doubt that Tibet

proper, that is, Tibet south of the Nyenchhen thangla range, is, as

compared with the Himalaya, a level country. It may be very well

defined by saying it comprises the basins of the Indus (cum Satluj)

and Brahmaputra.

In this limited sense of Tibet—which the native geographers

divide into Western, Central, and Eastern Tibet, called by them-

selves Nari, Utsang, and Kham, or, when they would be more pre-

cise, Balti, Maryiil, vel Ladak, Nari, Tsang, 17, and Kham—Gaugri

is the water-shed of Tibet.

* The valley of Nepal is about 16 miles in diameter or 50 in circuit.

t Journal at supra cit.

% Journal No. II. of 1853.

3 n 2
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The region of the lakes, Mapham and Lanag, equal to the Man-
sarovar and Bavanhrad of Sanskrit geography, is situated around

Gangri, where the elevation of the plateau is 15,250 feet. From
this region the fall of the plateau to the points where the rivers

(Indus and Brahmaputra, or Singkha-bab and Eni) quit the plateau,

is great, as we sufficiently know from the productions of Balti and

of Khain at and around those points. In lower Balti snow never

falls : there are two crops of grain each year, and many excellent

fruits, as we learn from native writers
;

# whilst my own information

received viva voce from natives of those parts, assures me that the

country towards the gorge of the Eru or Brahmaputra is, like Balti,

free of snow and yields two crops a year ; that rice is produced and

silk and cotton ; and that these last articles form the ordinary

materials of the people's dress. These points cannot therefore

exceed 4—5000 feet in elevation, which gives a fall of above 10,000

feet from the water-shed, both ways.

I will conclude these hurried remarks suggested by the ambas-

sadorial routes from ITathmandu to Pekin, now submitted to the

Society, with a statement, which I think the Society will perceive

the high interest of, with reference to those recent ethnological

researches, the whole tendency of which is more and more com-

pletely to identify the Turanians of India and Indo-China with

those of the trans-himalayan countries.

It is this, Eru-tsangpo is the name of the river of Tibet : Erii-

wadi, that of the river of Western Indo-China or Ava : Eru vel

Am, that of a river in the Tamil and Telugu languages. Now,

when we remember that Tsangpo is a mere local appendage, to the

Tibetan word,t and wadi vel vati, a mere prakritic appendage to

the Burmese word ; and further, that the Turanians of Tibet, the

Himalaya, and Indo-China, are still constantly wont to denominate

their chief river by the general term for river in their respective

* Journal for April, 1832.

t Tsangpo, of or belonging to Tsang, the province of which Digarcha is the

capital and by which place the river (Era) flows. Even the prefixing of a Y,

(Yeru-Yaru) is equally Tibetan (in speech) and Dhavirian ! Turner's is the first

and correctest writing of the word, Eru-chambu to wit, for chambu is the soft

spoken sound of Tsangpo.
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languages (teste Meinam, Likhu, &c ), we shall hardly be disposed

to hesitate in admitting that the Northmen as they moved South-

wards into the tropical swamps of India and Indo-China, clung to,

and perpetuated, even amid various changes of language, that name

of the river of their northern home (viz. the river, kat' hexokin)

with which was associated in their minds the memory of their

father-land.

" By the waters of Babylon they sat down and wept."

P. S.—Before I went to England in 1853, I had been so for-

tunate as to gain access to some Gyarungs and Takpas or inha-

bitants of Sifan and of the south-eastern confines of Tibet. In my

paper on the Hdrsok I gave the substance of their information

about Sifan. I will here add a few scattered particulars about the

country lying above Asam, and the rather, because from the date

of my return to India up to this hour, I have never again been able

to get access to these people. The Tibetans and Sifauese are wholly

unacquainted with the terms Daphla, Abor, Bor, Aka, Miri, Mishmi,

Khamti, by which we denominate the tribes lying east of Bhutan.

They recognise Chang vel Sang (Changlo of Eobinson) as the name

of a Bhutanese tribe or rather profession. They say that above Pal

yeul or Nepal (easternmost part—alone known to my informants)

is Tingri : above Deunjong or Sikim is Trinsam (the Dingcham of

Hooker and Damsen of myself) : above Lho or Bhutan is Nyero

:

above Towang is Chona or Jhang chona : above Lhokhapta ia

Khwombo: above Charung is Chozogon. These are said to be the

respective Cis and Trans-himalayan districts occurring from the

position of Kuti in Nepal eastwards to beyond that of Saddia in

Asam. It is added that the river Eni vel Yeru (Brahmaputra)

passes, from Kwdmbo into Lhokhapta, beneath the great snowy

mountain called Kwombochari, and that a great mela or mart is

held there every twelve years. Lhokhapta, or Lho of the cut lips,

is so called to distinguish it from Lho proper, because the people

have the habit of making a permanent cleft in their lip.

Tsang province is said to be bounded on the south by the Ghtin-

gra ridge ; on the west by Mount Ghundala ; on the north and east

by the Kambala range ; the province of U to be bounded east by

Siingwa gyamda, west by the river Tamchokhamba, south by the
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Kambala range, and north by the Nyenchhen thangla. Beyond the

last named great snowy range is situated the immense lake of

Nam tso which is said to bear the same relation to Northern Tibet

that the Yam do tso (Palte or Yarbrokyu) lake does to Southern.

The former is the Terkiri and Tengri nur* of our maps, as to which

maps we have the following further identifications. Ghamda =
Gyamda. Batang= Pathang. Rywadze = Eewiiche. Lari = Lha-

rmgo. Kiang, added to great rivers, = Gyarung. Eiver Takin=
Gyamo gnulchu, and river Yang-tse == Nya chu. Pampou of Hue
= Phemba : river and valley both so called. Galdeso river = Gal-

den, and is the east boundary of Phemba and Lhasa vallies as the

Tolong river is their western boundary.

Abstract of Diary of Route from Kathmandu to Pekin, as taken

during the Embassy of Chountra Pdshker Sdh, showing the number

andposition of the mountains passed.

No. of passes
Position of the mountain passes with the names (called Ian- Distance in kos.

of some of them. gurs.

)

Prom Kathmandu to Devapiir, One Six.

Devapiir to Bhot Sipa, One Four.

Bhot Sipa to Choiitara, One Three.

Choutara to Bisambhara, One Six.

Bisambhara to Listi, One Three.

Listi to Khasa,f One Seven.

Beyond Kuti, called Bhairava Langiir,J.

.

One Twenty-one.

Beyond Shikar jeung, called Tasya chdla, One Thirty-four.

Within the Digarche limits, One Thirty-seven.

Beyond Digarche limits, One Ten.

On this side of Lake Khadu painti, .... One Thirty-nine.

Beyond Kapila painti, One Thirteen.

Beyond Lhassa circuit, One Sixty-six.

Beyond Chhanju gyanda of Kham, One Twenty-nine.

* Nur is Turkic for lake as tso is Tibetan. Tengri nur, or celestial lake of the

former tongue, is an exact translation of Nam tso of the latter. The general pre-

valence of Turkic words in the geography of Northern Tibet more especially suffi-

ciently evinces the presence of that wide spread tribe in Tibet.

t Boundary of Nepal and Tibet.

X Mount Everest of Waugh. § Tasya chola = Thola of the Kaji's paper ?
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No. of passes

Position of the mountain passes with the names (called Ian- Distance in kos.

of some of them. gurs.)

Beyond Achar jeung, One Eleven.

At Chhesu Kham, , One Seven.

At Namgye-kiing, One Thirty-six.

At Tangtasang, One Six.

At Lache, One Twelve.

At a nameless spot, One Three.

At a nameless spot, One One.

At a nameless spot, One Four.

At a nameless spot, One Pour.

On this side of Lhdju, One Sixteen.

At Sayan^a mocha, One Eight.

At a nameless spot, One One.

At a nameless spot, One Two.

At a nameless spot, , One Three.

At a nameless spot, One Four.

At a nameless spot, , One Two.

At a nameless spot, » . . .

.

One Two.

At a nameless spot, One Two.

At a nameless spot, One One.

On this side of Chhamdo, „ One Fifteen.

At Pang-do, One Twenty-two.

At Hya phela, One Five.

At Thiimela, One Three.

At a nameless spot, One Nine.

At a nameless spot, One Nine.

At a nameless spot, One Fourteen.

At a nameless spot, One Three.

At Newa, One Seven.

Beyond LaDgurikhiide, One Four.

At a nameless spot, One One.

At a nameless spot, One Two.

At Koldsang, One Twelve.

At Phula, One Ten.

At Gola, One Four.

At Phiinza de, One Nine.
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No. of passes
Position of the mountain passes with the names (called Ian- Distance in kos.

of some of them. gurs.)

At a nameless spot, One Two.

Oil this side of Pathang, One Seven.

At Taso, .. One Nine.

At Sambathutn, One Eleven.

At a nameless spot, One Six.

At a nameless spot, One Two.

At a nameless spot, One Three.

At Lamaya,. One One.

At a nameless spot, One Two.

At a nameless spot, One Three.

At a nameless spot, One One.

Beyond Lithang, One Ten.

At a nameless spot, One One.

At a nameless spot, One Seven.

At a nameless spot, One Two.

At a nameless spot, One Two.

At a nameless spot, One Seven.

At a nameless spot, One Two.

At G616, One Nineteen.

On this side of Tachindo* or Tazhideu or

Tazedo, One Thirteen.

At the military post of Khwalechiu, .... One Twenty-eight.

On this side of Chhinchi Syan (Shan, or

Syan,= mountain in Chinese,) One Fifteen.

At a nameless spot, One Four.

Thus far the mountain ridges passed are

generally large. Henceforward they are

small.

At a nameless spot, One Three.

On this side of Yato, One Fourteen

On this side of Paitau, One Ten.

Beyond Thinda phu and Khato, One Thirty -five.

On this side of Lochang syan, One Two.

* The iron bridge beyond Tachindo is the boundary of Tibet and China. See

Diary of a journey from Kuthmandu to Tachindo printed in our Researches.
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No. of passes
Position of the mountain passes with the names (called Ian- Distance in kos.

of some of them.. gurs).

On this side of Mingtou, One Seven.

At a nameless spot, One Four.

At a nameless spot, One Three.

On this side of Chatou, One Two.

On this side of Ulingnai, One Ten.

At a nameless spot, One Six

On this side of Chantou, One Three.

At a nameless spot, One Two.

At a nameless spot, One One.

On this side of G-amsu, One Three.

At a nameless spot, One Six.

On this side of Kwangsyan, One Three.

Beyond Kwangsyan, One Six.

On this side of Saichhang, One Four.

At Saichhang, One Two.

Beyond Saichhang, , One Five.

At a nameless spot, One Three,

At a nameless spot, One Two.

On this side of Nichhangfcou, One Seven.

On this side of Tangakii, One Six.

Beyond Minsyan, One Three.

Beyond Poiithin syan, One Sixteen.

Beyond Lupa syan, One Nine.

On this side of Phung syan, One Twelve.

On this side of Pouching syan, One Nineteen.

Not carriageable thus far. Hence for-

ward carriages may be used.*

At Chhalung, One Caret.

At Singha syan, One Caret.

[Distance of both, as cited below, 353

Langurs,. 104 1,250 kos.

* This remark, as well as the prior one in the body of the paper, belongs to the

original. The bracketed entry of distance is mine, taken from the remarks below

of ^he original,

3 s
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Tli us there are 104 langurs or mountain ridges and passes between

Kathmandu and Pekin, and of these 102 occur in the noncarriage-

able part of the way or in the first 897 kos ; and the last two only

in the remaining 353 kos or the carriageable part. This latter may-

be said to be entirely through plains, for of the two hills occurring

only one is at all noticeable, and both are traversed in carriages.

From Kathmandu to the iron boundary bridge beyond Tachindo

(China frontier) is 665 kos ; and thence to Chinchi Shan or Mount

Chinchi is 20 kos. Throughout these limits, or 685 kos from Kath-

mandu, mountains covered with snow occur. In the remaining 565

no snowy mountains occur.

Horses are used for the first 894 [query 897] and carriages for

the last 356 [query 353]. Total 1250 kos.
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Aborigines of the Nilgiris, with Remarks on their Affinities.—By
B. H. Hodgson, B. C. 8.

In the autumn of last year I forwarded to the Society a series of

Nilgiriau vocabularies. This paper was printed soon after in the

Journal, but without the accompanying prefatory remarks, which

seem to have been accidentally mislaid and omitted.

I now forward some corrections and additions to that paper and

shall take the opportunity to mention what, in substance, those

prefatory remarks contained.

The Nilgiriau vocabularies were prepared for me by the German

Missionaries at Kaity, particularly Mr. Metz, and were then exa-

mined and approved by the venerable Schmid, who is now residing

at Uttakamund, and who added some remarks, partly referring to

his own valuable labours in Indian Ethnology, and partly consisting

of corrections of my Ceylonese series of vocables. The latter are

appended to the present paper.

When the Nilgirian vocabularies reached me, I immediately per-

ceived that the verbs were not uniformly given in the imperative

mood as required; and I therefore wrote again to Uttakamund

desiring that this anomaly might be rectified, and also supplying

some further forms, the filling up of which might furnish me with

some few essentials of the grammar of the tongues in. question.

The subjoined paper exhibits the result, and from it and from

some further remarks furnished by Mr. Metz and others, I derive

the following particulars relative to the people and to the grammar

and affinities of their speech.

The form and countenance of the Nilgirians and especially of the

Todas have now been spoken of for years as though these people

differed essentially in type from the neighbouring races and had

nothing of the Tartar in their appearance. The like has been said

also of the Ho or Lerka of Singhbhum. I have always been inclined

to doubt both these assertions and I have lately had opportunity

to confirm my doubt. My friend, Sir J. Colvile, our Society's able

President, having lately visited the Nilgiris I requested his atten-
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tion to the point, desiring him to procure me, if he could, some

sculls* and photographic portraits. Of the latter he obtained for me

two, which are herewith transmitted, and which Sir James sent me
with the following remarks. " I am not much versed in these

matters, and I confess I was at first insensible (like others) of the

Tartaric traits you speak of, the roman nose and long beard of the

Todas more especially making me fancy there was something

Semitic in their lineage. But when I showed the passage in your

letter to Dr. McOosh, he said you were right, and that in spite of

the high nose, there were strong Tartaric marks, particularly in the

women. The Badagas who are considered to be of as old date in

the hills as the Todas, have a very uniform cast of countenance, not

easily distinguishable from the ordinary inhabitants of the plains

below the hills." These last are of course Dravirian or Tamulian,

and the comparison drawn is therefore instructive, and doubly so

when we advert to the indubitable evidence of language, which

leaves no doubt as to the common origin of the highland and low-

land, the uncultivated and the cultivated, races of Southern India,

as we shall presently see.

Upon the origin and affinity of the highlanders Sir James observes,

" People who know a good deal of the Todas say, that wherever

they may have originally come from, they have less claim to be

considered aborigines of these hills than the Kotas, not more than the

Badagas, and are thought not to date higher than some 400 years

in their present abode." Mr. Metz, the resident Missionary, who

furnished the vocabularies, observes on this head, " The Kotas have

so much intercourse with the Badagas that they are often not con-

scious whether they speak Badaga or their own language. Their

original home was Kollimale, a mountainous tract in Mysore. The

Kotas understand the Todas perfectly, when they speak in the Toda

tongue, but answer them always in the Kota dialect, which the

Todas perfectly understand.

A Toda tradition states that the Todas, Kotas and Kurumbas

had lived a long time together on the hills before the Badagas came.

I know places on the hills where formerly Kurumba villages existed

* Neither Sir James nor any of the other parties, I applied to, could obtain

for me any sculls.

3 t 2
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but where none are now found. It is well known that the Kurum-

bas were driven down from the healthful summit to the malarious

slopes of the hills, and I have strong reasons for believing that the

Cromlechs and Cairns of the hills were made by the ancestors of the

Kurumbas and not by those of the Todas, as is generally supposed

by Europeans." In entire conformity with these views of the

aspect and origin of the Nilgirians is the evidence of language

which palpably demonstrates the relationship of the highland races

to the lowland races around them. The amply-experienced and

well informed Schmid has no doubt of that relationship, which

indeed he who runs may read on the face of the vocabularies for-

merly and now submitted :* And it is well deserving of note that

whilst that vocabular evidence bears equally upon the question of

the affinity of the cultivated tribes around the Nilgiris, this latter

affinity is now maintained as an unquestionable fact by the united

voices of Ellis, Campbell, Westergaard, Schmid, Elliot—in short of

all the highest authorities.

We may thus perceive the value of the evidence in question with

reference to the uncultivated tribes, as to whose affinity to each

other, and to the cultivated tribes, Mr. Metz writes thus, " When I

came up to the hills, the Badagas told me that the language I used,

which was Canarese, was the Kurumba language." This reminds

us of what we are told by another of that valuable class of ethnolo-

gical pioneers, the Missionaries, who reports that " Speaking Tamu-

lian of the extreme South, he was understood by the Gonds beyond

the Nerbudda :" Nor can one fail to remark how this latter observa-

tion points to the great fact that Turauian affinities are not to be

circumscribed by the Deccan, nor by the Deccan and Central India,

nor, I may here add, by the whole continent of India but spread

beyond it into Indo-China, Himalaya, and the Northern regions

beyond Himalaya, irrespectively of any of those specially marked

barriers and lines of separation which Logan and Muller have

attempted to establish—the former, on physical and lingual grounds

—the latter, on lingual only. My own conviction is, that we find

every where throughout the regions now tenanted by the progeny of

Tur, a large range of variation, physical and lingual, but one not

* See the Tamulian proper, the Ceylonese and the Nilgirian series.
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inconsistent with essential unity of type, though the unity is liable,

nay almost certain, to be overlooked, whether our point of view be

anatomical, physiological, or philological, unless we carefully eschew

confined observation such as misled Capt. Harkness about the

appearance of the Todas, and not less Capt. Tickell about the appear-

ance of the Ho. I have adverted to Harkness' mistake above. I

will now add a few words as to my brother-in-law Tickell's. Last

season Capt. Ogilvie, Tickell's successor, in the charge of that very

district wherein the latter studied the Ho physical and lingual

characteristics, came to Darjiling. I questioned him regarding the

alleged fairness and beauty of the Ho, and well knowing that

without samples before him, Capt. Ogilvie must be unable to give a

definite answer, I produced from among the many always here,

four no doubt unusually fair, well made, and well-featured Uraon

and Munda men, but still all in the service of one gentleman, and

I then interrogated him. Capt. Ogilvie' s answer was distinct, that

the men before him were nearly or quite as fair and as handsome

as the Ho of Singhbhum, and not either in feature or in form essen-

tially distinguishable from the Ho, whose lingual characteristics,

again, we now know are so far from being peculiar that they are

completely shared by the wide-spread tribe of Sontal, and almost

as completely by the Munda, Bhumij, Uraon and Gond, not to speak

of other and remoter tribes of Himalaya and Indo-China having the

widely-diffused pronomenalized verb type of the Turanian tongues.*

Not that I would lay the same stress upon these nicer charac-

teristics of language, as seems at present to be so much the fashion

in high quarters. But on the contrary I would choose, as a Tura-

nian philologist, to rely rather upon extent than depth of observa-

tion, still remembering that by far the greatest number of Tura_

nian tribes are not merely unlettered, but too many of them also,

for ages past, broken and dispersed, barbarously ignorant and miser-

ably segregated, like the Nilgirians.

The niceties of such men's languages can never be accurately

reached by us, unless we would devote a whole life to the research
;

* Viz. the Naga, Dhimali, Hayu, Kuswar, Kiranti, Limbu, Chepang and Bhra-

ffiu, of all which I hope soon to speak. All these tongues, of which the 1st is

Indo-Chinese and the rest are Himalayan, belong to the pronomenalized class.
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and, moreover, these niceties are certain to exhibit a great many

anomalies, and to be now present, now absent, under circumstances,

which, whether the absence were originally caused by impatient

rejection, by casual nondevelopment, or by spontaneous or factitious

decomposition, must detract greatly from the value and certainty of

any inferences founded thereon ; whilst in regard to the more civi-

lized tribes, we often positively know and may always prudently

suspect that their lingual refinements, when they dhTer from those

of the ruder tribes, are so far from being special illustrations of

the true norma loquendi of the Tartars that they are exotic and

borrowed traits. From this digression (which has reference to

Midler's remarks on the relative value of vocabular and grammatical

evidence) I return to my subject by giving the following observa-

tion of Mr. Metz upon the affinity of the several Nilgirian tongues

now before us, merely premising upon the interesting subject of

the character and habits of these tribes what Sir James Colvile in

his recent visit heard and observed. " They are idle, dirty, intem-

perate and unchaste. Polyandry has always existed among them,

and their women are now addicted to general prostitution with men

of other races, so that they must soon die out, and, in fact I think

the population is scanter than it was when T was last here,

though so few years back." Upon this, I may remark that the

traits observed in the Nilgiris are thoroughly Tartar, and as such

are widely prevalent in the Himalaya and Tibet. Even the civilized

tribe of the Newars, who, by the way, have a recorded tradition

uniting them with the Malabar Nairs—a name identical, they say,

with Neyar or Newar (y and w being intercalary letters) were once

polyandrists and are still regardless of female chastity, whilst the

Tibetans were and are notoriously both.

Mr. Metz on the subject of the dialectic differences of the Nilgi-

rian tongues observes :

—

" The differences of the several languages of the hill tribes con-

sist, not so much in idiom as in mere pronunciation. But that is

so great that the same or nearly the same word in the mouth of a

Toda with his pectoral pronunciation can scarcely be recognized as

the same in the mouth of a Kota, with his dental pronunciation.

The Badaga and Kurumba dialects are midway between the former
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two with regard to pronunciation, only the Badaga is a little more

gutteral than the Kurumba.

"There is some difference even in the speech of the several branches,

or remotely located groups, of any one tribe. For instance, those

of the Badaga tribe who, like the Kangaru or Lingaits, emigrated

from Targuru and came to the hills at a later period than the others,

speak a purer Canarese than the common Badagas. So also the

Todas among themselves have differences of pronunciation according

to the different districts they inhabit ; for instance, some pronounce

the s quite pure, others like z and others again like the English

th. And in like manner the Kurumbas round the slopes of the

hills have so many little variations in their speech according to the

situation of their villages (Motta) on the south, east, or west side

of the hills, that it is difficult to say what the real Kurumba tongue

is. In Malli, the chief Kurumba place on the south slope, the

language is much mixed with Tamil."

I will now conclude with a few remarks on the grammatical traits

exhibited by the subjoined papers.

Phonology.

As much as is forthcoming on this head, has been expressed in

the vocabular part of this paper and the remarks appended to it.

It may be advisable, however, to repeat here that the presence of

the English th, and its frequent substitution for s and z, and the

equivalence of the two latter, are so far from being exclusively Toda,

asSchmid supposed, that they are common in Indo-China, Himalaya

and Tibet. Tibetan abounds in sibilants, having, besides the s, ch,

series, an equivalent z, zy, dz, series. The former is possibly bor-

rowed. At all events z, zy, dz, and ts, tch, are very much commoner

in use than the Arian s, ch, series. The second z, represented by

me by zy, and equal to the French j in jeu, is the same with the

Tamil zh of Ellis and Elliot. It is a very prevalent sound and

equally prevalent is the French u, or eu in jeu aforesaid. Neither

is ever heard from an Arian mouth ; but the Himalayans most

infected with Arian ways and habits are now gradually substituting

Arian j for their own z and Arian u for their own eu. D is also

taking the place of their hard and aspirated z, (dz and zh) and thus
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the Tibetan word zhi-ka-tsen and Newari zhi-kha-chhen,* the name
of the capital of Tsang, has become Digarche with those who use

the popular and spreading Khas language, which language we hereby

perceive also preferring sonants to surds (g for k), whereas the

written Tibetan and Newari, like the Tamil and Toda, have a pre-

ference for surds.

But Tibetan is spoken with all the variety of hard and soft pro-

nunciation noticed by Mr. Metz as characterizing spoken Toda and

indeed the whole of the Nilgiri dialects ; and, as there are few

thiugs more normally Turanian than the wide extent of legitimate,

habitual commutability between the consonants and vowels of the

languages of the family, so I consider that to lay so much stress as

is often done on merely phonetic peculiarities is a great mistake on

the part of Turanian ethnologists and one apt to lead them much

astray when in search of ethnic affinities. For example, the My-
amma is questionless one language notwithstanding that its phonetic

peculiarities in Ava and in Arakan are very marked ; and a parti-

cular friend ofmine who is "genuinely Saxon, by the soul of Hengist"

can by no means deal fairly by r, sh, or th, but calls hash, has;

shoes soes or toes or thoes ; brilliant, bwilliant ; there, dere ; thought,

tought, &g. A Londoner is not less Saxon surely because he is

wont to "wow that weal, wine and winegar are wery good wittals."

* The etymology of this word is curious and important with reference to the

evident identity of the term in Tibetan. And it is hardly too much to say that

the family identity of the two tongues (Newari and Tibetan) might be rested

on it.

It means in Newari " the four-housed," zhi or zyi, being four ; kha the generic

sign for houses ; and chhen being house. De Coros has said nothing about that

most fundamental sign of the Turanian tongues, the generic or segragative signs j

but I have good reason to assume that this is one of the several serious defects

of his grammar and that Tibetan ka is = Newari kha, as zhi = zhi, and tsen —
chen, though khyim be now the commoner form of the word in written Tibetan.

Zhi-kha-chhen or zhi-ka-tsen Turanice, = Dfgarchen Arianice, is the name of the

capital of Tsang—why styled " the four-housed" I cannot learn. But three such

elements composing one word identical in form and in sense in two separate lan-

guages involves the family oneness of those languages.
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Article.

Mr. Metz says, there is none whatever, but I feel pretty sure

that the usual equivalents are recognized ; viz. the numeral one, or

the indefinite pronoun, some, any, in lieu of the indefinite article »

and the demonstratives in lieu of the definite, as also the segrega-

tives van, val, and du for the three genders, or al and pe for the

major and minor of gender, used as suffixes and widely applicable to

nouns (qualitives)—less widely and uniformly to verbs. We
should always remember that the so-called segregatives or generic

signs are esseutially articles, definite or indefinite according to the

context.

Adjective.

All qualitives, which seem to embrace, as usual, the nominal

(genitive), pronominal, participial, numeral and adjectival, appear

to be used both substantially and adjectivally, and, when employed

in the former way, to add to their crude, as a suffix, the appropriate

generic sign, which in the case of the participle, gives it a relative

sense or an agentive, just as in English, the or a striker, or the or a

striking person (or thing) , and the or a hard thing, are equivalent

respectively to the person who strikes and the thing which is hard.

But the latter form of speech is quite Anti-Turanian.

Qualitives are always prefixed when not used affirmatively or

substantially. If placed after the noun they become affirmative

including in their sense the substantive verb. Man (is) mortal.

That (is) mine. This the striker = this is the person who strikes.*

He (is) loving one or lover, = one who loves. That one (is) the

Hack = that is the black one. Give me the black = the blade being

or thing—a difference which must be expressed and with the sign

of gender too (an al) in the former event. This person two person

= this one is the second person (rend-al),t &c. Gender is fully

marked in qualitives by the use of the suffixes van, val, du = hie,

* In Newari it would be, u-htna daya-hma, which is in every particular of

idiom Dravirian, lima being the van or al suffix of the above tongues and its

affixing to the verbal form rendering that a relative participle.

t Here final al is not the contracted sign of the feminine suffix aval, but is tho

name for man, used as a suffix.

3 u
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ha3c, hoc. But these forms are very imperfectly reproduced in the

verb, iDdeed can hardly be traced except in Badaga and Kurumba

where the following is unmistakeable evidence of them.

Badaga. Kurumba.

He strikes. Hui-d-an. Hui-t-an.

She strikes. Hui-d-al. Huiyu-t-al.

It strikes. Hui-d-ad. Huiyu-t-ad.

The major and minor of gender in beings, not things, seem to bo

denoted by al and pe suffixes—'words having still the independent

signification of man and woman. In Toda, moreover, adum marks

the common gender, as a separate pronoun, and tan, as a conjunct

prefix. I am not sure as to the major and minor of gender, because

the verb does not exhibit them in the peculiar manner of the culti-

vated Dravirian tongues, or otherwise.

Noun.

The papers furnish no sample of declension, but it may be safely

inferred that it is simply postpositional with cases ad libitum, or

none at all, according to the view taken of declension. Grender is

marked either by separate words, such as man, ivoman ; code, Tien ;

or, by sexual prefixes like our Tie-goat and she-goat ; or, lastly, the

generic word bears also a male or female sense, when the feminine

or masculine gender, as the case may be, is distinguished by the

fitting sign prefixed. So Burmese sa means child and boy, and

mi-sa, or female child, means girl. I know not whether the suffixes

van, val and du, or al and pe (pen, pern—the latter equal major

and minor of gender) are added to substantives as well as to quali-

ties, but I think not. Instances occur in Telegu but not gener-

ally in the Dravirian tongues, nor in the northern.

The major and minor of gender (quasi, hie et hsec facilis ; hoc,

facile) are common in the Himalaya, Indo-China and Tibet, but I have

no where in the north found the fully developed masculine, feminine,

and neuter of the south.

In regard to number, the Nilgirian nouns are very defective, having

no distinct and uniformly employed dual or plural inflexion or sign

But they seem to follow the cultivated Dravirian in so far as having

no dual, but having the double, or exclusive and inclusive, plural, at
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least in the separate pronouns and in the personal endings of the

verb. Irula has not even the latter. In the Himalayan tongues it

is often difficult to make out distinct dual and plural forms of the

substantive, even when the distinct and conjunct pronouns exhibit

an exclusive and inclusive form both of the dual and of the plural

of the first person, with correspondent verb forms as is the case in

the Kiranti language. The source of the defective plural sign of

nouns is to be sought in the fact that Turanian vocables generally

in their crude state bear the largest and specific or generic meaning

— a peculiarity well exemplified by the English word, sheep. In

the Nilgiri tongues neuter nouns always lack, says Mr. Metz, a

plural form. Masculine nouns form it occasionally by changing

final n into r in Toda (Kullan, a thief; kullar, thieves) or by adding

the plural sign kal vel gal in Badaga and Irula.

Pronouns.

Pronouns and pronominal forms are greatly developed in the Nil-

girian languages, as in all the Turanian tongues, reminding us, when

viewed in connexion with the paucity of true conjugational forms,

of the fine remark that " rude people think much more of the actors

than of the action." We have in the Nilgiris, 1st, personal and

possessive forms ; 2nd, among the former, forms excluding and

including the person addressed (we—not you ; and we—including

you) ; 3rd, among the latter or possessives, two complete series

according as the pronouns are used conjunctively or disjunctively.

I have given all these ; and their forms, changes of form and uses,

would alone suffice to prove the perfect identity of the Nilgirian

tongues with those of the cultivated Dravirian class. The conjunct

pronouns are prefixed to nouns, suffixed to verbs. But those which

denote genders (proper to the 3rd person only) are used suffixually

with all qualitive nouns, which thus pass from the adjectival to the

substantival category. This latter peculiarity is common to the

Himalaya and Tibet, and is found even among the nonpronome-

nalized tongues, such as written Tibetan and Newari, aud likewise

among the Indo-Chinese tongues, whose wong, pong is clearly the

Dravirian van. The former also is found in the Himalaya, but of course

among the pronoinenalized languages only. But among them we

have samples of the conjunct prououn being used prefixually with

3 u 2
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nouns and suffix ually with verbs as in the Dravirian tongues,* and

others of the use of both suffixually, as in the West Altaic and

Ugrofinnic groups of languages.* Separate words meaning two and

all can be added to pronouns (and to nouns) to form duals and

Hayu

* Two Forms.
r am-pa
\ urn-pa

1 wa )

Kiranti

Bailing

Kiranti

Bontawa

Kuswar

ang-upa (My )

ung-upa 1 Thy > father

wathim-pa /His \

father

To' - 1 )-mum struck me.
To'-p-nuin struck thee.

To'-p-t-um or ") , , , .

rpS > struck him.To -p-um )

baba-ir

baba-ik

(Tip-t-dng (I
] Tip-t-u ] T
(.Tip-t-a (H
(Mo-v-iing (I
] Ta md-v-ii ] 1

( Md-v-eii ( I

father

hou > struck.

He )

Thou [-struck.

He J

fThatha-im f
"")

|
-ik-an

j I

J
Thatha-ir- ,

i ik-an 1 Thou \
struck '

I Thatha-ik-
j

t_
an l^He J

His |

L L J
Remarks.—The Hayu conjunct pronoun (see 1st form) is falling out of use.

Form 2nd gives the full possessive before u-pa used for father though it be liter-

ally a father, any father, his father, pater illius vel istius vel ejus vel cujusvis

proeter me et te. The verb is given in the objective or agento-objective form =
the passive, the active voice no longer showing clearly the pronomenalization.

There is now used instead of this form and perhaps ever was (it is a question of

decomposition versus non-development) in the active voice the form seen in the

sequel in Khwa-chammi, I, thou, he, feed (self.) Here it would be to'-p-ummi, or

top-t-ummi, (p = Bontava v, being the transitive sign, iterated, or not, in the

form of t) I. thou, he strike, or struck, or will strike. In Bahing also, which has

a clear discrimination of time into present cum future and past, the former is ti-

b-ii, ti-b-i, ti-b-a, I, thou, he strike or will strike. In these samples, we see,

again, the transitive sign b = p = v, and this sign discriminated clearly from the

temporal sign or t. The manner in which pa becomes pd in the Bahing noun;

pa, my father : pd, = pa-u, any body's father, is most suggestive and should warn

us against laying such undue stress on the position (prefix or post-fix) of the

conjunct pronouns. Frequently both are used, the former being in the full separ-

ate form and the latter in the contracted, as in the Altaic tongues, and not less in

Sonthal and H<5 and indeed in all. Kuswar beautifully demonstrates the charac-

ter of the infixed pronoun as a mark of the transitive verb, and it will be seen

that this language inverts the order of the agcntive and objective, and adds a

common termination or an. The neuter verb of course omits the transitive sign

and runs thus, walg-en-im, walg-en-ir, walg-en, I, thou, he fell. En is possibly

the participial particle. But it is more probably the neuter sign.
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plurals, and are often added to a true inflective plural pronoun to

mark that distinction ; thus, nam — we ; namella = we all, plural

;

nam rendalu = we two, dual. Sometimes the pronominal inflexion

is repeated, as in emellam, we (or we all) ; niv ellam, ye ; avar

ellam, they, of Toda.

Verb.

The verbal forms of the Nilgiri tongues clearly place them in the

same category with the cultivated Dravirian, that is, the prono-

menalized class. But, whether from non-development or from decom-

position, the pronomenalization is very imperfect on the whole.

Nor is it easy to discern in the one or other group of these southern

tongues those generic and temporal signs which are still so palpably

traceable as a distinct element of the northern tongue verbs. All

of the pronomenalized class, and some that can hardly be ranged in

that class, in the Himalaya, as in Altaia and Ugrofinuia, have the ver-

bal root or imperative followed by the transitive or intransitive (often

with many subdivisions) sign, and that, again, in the pronomenalized

class, by the personal ending, which too is sometimes agentive,

sometimes objective (equivalent to active and passive voice respec-

tively) and sometimes both, in which case the agentive form always

follows the other and makes the ending. But, even in the northern

tongues, the transitive or intransitive sign is constantly confounded

with the temporal sign, whilst the personal endings likewise some-

times exhibit as much irregularity and defectiveness as they do in

the Nilgirian verbs. Nevertheless, judging by analogy and resting

on the wonderful similarity of genius and character pervading all

the languages of the sons of Tiir, I should not hesitate to say that

the cultivated Dravirian and the Nilgirian tongues are framed on

the same model as that above described as belonging to the northern,

and that the samples above cited from Badaga and Kurumba are

palpable proofs of it, notwithstanding the silence of all Dravirian

grammarians touching the generic or class sign (transitive, intran-

sitive, &c.) of their verbs. Tor example :

I have no doubt whatever that
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Badaga
Ku rumba

hui-d-an

huiyu-t-an
> I struck (him).

-<

Kurumba mad- id-en I made (it)

May be analysed precisely as are

—

Y Active voice.

Turkic sever-d-iin I loved (him)

Hungarian var-t-am I waited for (him)
|

Kiranti (Bailing) tip-t-ong I struck (him) j
Hayu top-t-um struck him

1 Passive
Khamti ha-t-p gave him
Hayu ha-t-um gave him

voice.

Kuswar tha-tha-im-

ik-au
> I struck (him) Active.

and numberless others of which I shall have, ere long, to speak in

full. That is to say, I hold it for certain that all these verbal forms

consist of, 1st, the root or crude, 2nd, the transitive and preterite

sign, 3rd, the personal ending; and that moreover, the 2nd of these

elements may, in every case, be resolved into the 3rd pronoun,

current or obsolete, and used objectively. Kuswar baba-ik, = his

father compared with tha-tha-ik = strike (i. e. him, the object)

settles the last point even more clearly than Samoiede lata-da= his

stick and Magyar Cicero-t = Ciceronem.*

Having mentioned the wonderful analogy of these tongues I will

give a telling instance. In the Hayu language of the central Hima-

laya and in the Mantchu we have khwachambi or khwachammi, = I

feed, that is to say,feed myself; for, khwa, vel khoa, is the root

;

cha, the reflex sign ; and mbi vel mini, the personal ending, and one

too that in both^tongues is invariable, though Hayu appears some-

times to drop the iteration in the 2nd and 3rd person, khwachammi,

khwa-cha-m, khwa-cha-m, /, thou, he, feed (self). Now, that root,

reflex sign, and personal ending should thus concur to absolute

identity, and that sense also should be as identical as form, in two

unconnected languages, is simply impossible. It follows therefore,

that we have people of the Mantchu race forthcoming now in the

central Himalaya close on the verge of the plains ! And, again,

what shall we say to such grammatical coincidences as

—

Turki Baba-im = my father, sever-im = I love.

Kuswar Baba-im = my father, saken-im = 1 can.

The answer is clear, that we have people of the Turkic stem also

* Midler apud Bunsen, I, 319.
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in the central Himalaya, close to the verge of the plains of India.

Nor need we doubt that such is the case in regard both to the

Mantchuric and Turkic relations of the Himalayans, though the

precise degree of such family connexions cau hardly become demon-

strable until we have (what is now alas ! wholly wanting) a just

definition of the Turanian family and of its several subfamilies to

test our Himalayan analogies by. The Mantchuric and Mongolic

groups of tongues were long alleged to show no sign of pronome-

nalization. It is now known that that was a mistake.

Other still maintained distinctions will, I anticipate, disappear

before the light of fuller knowledge, when it will plainly appear that

not mere and recent neighbours, such as are alleged to be the Tibe-

tans proper of our day (Bodpas), formed the Turanian element of

Indian population, from the Himalaya to the Carnatic, but succes-

sive swarms from the one and same great northern hive—whether

Turkic, Mongolic, Mantchuric, or these and others—who passed

into Indo-China as well as India, and directly into the latter, as

well as through the former into the latter, by all the hundred gates

of the Himalaya and its southern offshoots. Simple as the Mongo-

lic and Mantchuric languages are wont to be called, they seem to

me to possess entirely the essential Turanian characteristics, that

SB, in like manner as they have endless noun relational marks with-

out any distinct declension, so they have a rich variety of sorts of

verb (but all reduceable into the two great classes of action, or that

of things and that of beings, equal neuter and transitive) and this

peculiar richness united with great poverty of voice, mood and

tense, whilst the participles partake fully of this character of the

noun and of the verb, that is, they are poor on one side but luxu-

riant on the other, and throughout the whole Turanian area perform

the very same function or that of continuatives, being employed to

supply the place of conjunctions and conjunctive (relative) pronouns.

The central Himalayan languages, but perhaps more especially

those of the pronomenalized type, all present these characteristics

with perfect general fidelity and with some instances of minute

accord, besides those cited above, among which may be mentioned

the hyper-luxuriant participial growth of Kiranti and of Mantchu,

both of which have ten or rather eleven forms of the gerund, and

these obtained by the very same grammatical expedient

!
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The general absence of a passive, the partial or total absence of

tense distinctions, and the combination of the present and future

when there is such partial distinction, as well as the denoting of

tense by annexed adverbs (to-day, yesterday and to-morrow) when

there is none, are Turanian traits common to the (not to go further)

Altaic, Himalayan and Tamulian tongues. Thus, the Toda and

Kota verbs are always or generally aoristic and the three tenses

are expressed by the above adverbs of time, used prefixually. Pre-

cisely such is the case with the Bontava dialect of Kirauti and with

the Hayu, whilst the Bailing dialect of Kiranti discriminates the

past tense from the other two by the use of an appropriate infix

which is at once the transitive and temporal sign. If such be not

visibly the case with the Badaga, Kurumba and Irula dialects, we

may yet discern the cause, partly in the carelessness of barbarians,

partly in that fusion of transitive and preterite signs which culti-

vated Dravarian also exhibits, and, not less, Ugrofinnic and Turkic.

But in the Tin-d-e of Badaga and Kurumba and Tid-d-e of Kota,

= I ate, as in the Mad-id-e of Kurumba, = I made, not to cite

more instances, I perceive that identical preterite sign (t, vel, d)

which marks it in Bailing (tib-a, he strikes ; tib-<f-a, or tip-^-a, he

struck), as in endless other northern and north-western tongues.

I will add a few more words on these important points for I

conceive that the passive of the cultivated Dravirian tongues is

clearly factitious and suggested by contact with Arianism. There

are still extant long works in Canarese, says Mr. Metz, in which

hardly one instance of the use of the passive voice occurs, and the

fact that the ^cultivated Dravirian tongues have it not, is I think

decisive as to its adopted character in the cultivated. Again, there

can be no doubt that the negative conjugation of the cultivated

Dravirian tongues presents the primitive form, and that form is

aoristic, e. g. mad-en, I do, did, or will, not make. In Himalaya and

Tibet and Sifan the passive is wanting. Its absence is supplied by

the use of the instrumentive and objective cases of the pronouns

for the active and passive forms respectively. Even Klias still

adheres to this primitive and indigenous form, overlaid as that tongue

is by A Han forms and vocables, and I have myself not the least

doubt that the anomalous no of the preterite of Hindi and Urdu
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is nothing but a commutative equivalent of the Khas instrumental

sign le. A Khas of Nepal invariably says, hy me struck, for I struck,

and me struck for I ivas struck ; and moreover there is still the

strongest presumptive proof, internal and external, that this, the

present preterite, was a primitive aorist and the only tense in Khas.

Those who are fully conversant with the spoken Prakrits of the

plains can testify that the same traits still cleave to the vernaculars

of the so-called Arian class of tongues in the plains—traces, I

conceive, of primitive Turaniauism as palpable as are to be found in

the secondary terms (bhat-e#a£, m&v-dal (vide infra), kapra-Zatfta,

&c.) of the Prakrits, and which their grammarians can only explain

by calling them tautological sing-song. That all such terms are

really genuine samples of the double words so common throughout

the Turanian area, and that the latter member of each term is

Turanian, I trust by and by to have time to show. Meanwhile and

with reference to the Tartar substitute for the voices, here are a

few examples.

By me struck, = I struck, active voice.

Tibetan, Ngagi dung : Newari, Jing daya : Hayu, Gr'ha toh'mi

:

Khas, Maile kutyo : Urdu, Main ne kiita.

Me struck = I was struck, passive voice.

Tibetan, Ngala dung: Newari, Jita dala: Hayu, Go toh'mi;

Khas, Manlai kiifcyo : Urdu, Mujh ko kuta (subaudi, usne).

The languages which employ conjunct suffix pronouus have a form

precisely equivalent to the latter, e. g. Sontal dal-eng, and Hayu

toh'-mum = struck me. And observe that Sontal dai to strike

reproduces, not only the wide spread da vel ta root of the north,

but also the 1 of Newari dala,* as to which see remarks on the

transitive and preterite sign aforegone, and Urdu mir-ddl with

its comment.

* Observe also that Jita dala reproduces the objective sign, ta vel da, above

spoken of. Compare latacfo and Cicero t. As a transitive sign of verbs it is most

widely diffused, and nearly as widely are ka vel ga, and pa, vel ba, vel va. Sa vel

cha is a very widely diffused neuter sign which also can be traced indubitably to

the 3rd pronoun used to denote the object—in this case, the agent himself or

itself. The French forms, Je leve and Je me love, &c. very well serve to indicate

the latter form, though not the former of Turanian verbs.

3 x
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With regard to the personal endings or pronominal suffixes of

the Nilgirian verbs, their obscurity is sufficiently conformable to

the cultivated Dravirian models with due allowance for mistakes on

the part of the rude speakers of the former tongues. Something

may also be ascribed with probability to decomposition and disue-

tude. But upon the whole we cannot doubt that these tongues

belong to the pronomenalized class, and that, for example, the ni

and mi of Toda tinsbi-ni, 1 eat, tinsbi-mi, we eat, with the an, al,

ad of Nidre-madut-an, madut-al madut-ad, fie, she, it, sleeps of

Kurumba, are instances of suffixed pronouns. And now, having

already remarked sufficiently upon the other peculiarities of the

Nilgiri pronouns under the head of " pronoun," I shall here bring

these remarks, suggested by the Nilgirian vocabularies, to a close.

P. S.—Of the many resembling or identical words in the Hima-

layan and Dravirian tongues, I say nothing at present. Those who

meanwhile wish to see them, have only to consult the several voca-

bularies printed in the Journal.

But with reference to what I have stated above, that there exists

an authentic tradition (reduced to writing some five hundred years

back) identifying the people of the Malabar coast with those of

Nepal proper (or the Newar tribe) I may just point to such words

are wa vel va= come, and sumaka == silent, as perfectly the same

in form and meaning both in the Newar language and in that of the

Nilgirians.
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Eemarks.—I give the above as they reached me without entirely-

assenting to the value set on such precision by the venerable Author

of these corrections, or always even approving the corrections ; for

the more ample and careful becomes our survey of the Turanian

tongues, the more deep is the conviction that the largest commuta-

bility of consonants and vowels is normal in this family of tongues,

that local varieties of utterance are not to be reduced to a quasi

exotic standard, and that Akayam and Keramam, for instance, re-

flecting as they do the well known preference of Tamil for surds

and its aversion to heaped consonants,, may very reasonably be pre-

ferred to Agayam and Kramam. Mr. Schmid's conjecture that the

English th is known only to the Todas is incorrect, for, the Burmese

and Kukis as well as some Himalayan and Sifanese tongues have

the sound ; and likewise the Todava proneness to blend the sounds

of s, z, and the English th, and tha latter also with d, like the Tamu-

liansofthe Eastern Coast. My Ceylonese papers were prepared for me

by a gentleman who used the ordinary English way of representing

oriental words. I myself always use the continental, but the other

does not mislead me. The Nilgirian vocabularies are framed on the

latter model. The cerebral letters are marked by a dot, thus t, d, 1

;

ch is to be pronounced as in English much, ch with the mark ~y

above, as in gaelic loch ; and in Toda th is always to be sounded the

English way. B. H. H.
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Entomological Papers—being descriptions of new Ceylon Coleoptera,

with such observations on their habits as appear any way interesting

.

—By John Nietnes, Colombo, Ceylon.

(Continuedfrom page 394.J

Trib. Lebiidse.

Anchista. n. g N.

Corpus depressum, ovatum. Mentum deute niaguo obtuso, lobis

parum breviore, his extus rotundatis, apice acuminatis. Palpi ro-

busti, maxillares art. ultimo magno ovato, apice obtuso, labiales art.

ultimo valde securiformi. Ligula cornea apice obtuse acuminata,

labri marginem anteriorem attingens. (Paraglossse a me non dis-

secta3.) Labrum trausversim quadratum. Mandibulae simplices apice

arcuata3 et acuminata. Antenna3 robustse art. 1° mediocri, 2° brevi,

3° quarto paulo longiore, 4-10 subsequalibus, 11° penultimo parum

longiore. Thorax longitudine latior, angulis anticis rotundatis, me-

dio obsolete angulatus, basi angustatus, angulis rectis. Elytra apice

quadrate truncata. Pedes robusti tarsis art. 4° profunde bilobo,

unguibus fortitor pectinatis.

12. Anchista modesta. N.

A. brunneo-testacea, elytris (maculis 2 obsoletis subhumeralibus

exceptis) obscurioribus abdomine piceo. Long. corp. 4 lin.

Caput fronte medio leviter uniimpressa. Thorax linea media

longitudinali divisus. Elytra apicem versus parum dilatata, striato-

spunctata, ad stiam 2m punctis 2 majoribus subapicalibus, cum thorace

inarginata.

Prope Colombo nocte ad lumen cepi.

The characteristics of this new genus are those of the g. Calleida

(between which and Cymindis I place it) excepting the ligula which

in this case is obtusely acuminated, the last joint of the maxill.

palpi which is obtuse at the apex, and the thorax which is not as in

Calleida longer than broad, but the reverse. Prom Cymindis it

would differ principally in the deeply bilobed 4th tarsal joint, and in

some other minor points, but it is difficult to say what the true

characteristics of this genus (which appears from this reason to

require a careful revision) are, if even Lacordaire uses the particle

3 y 2
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" on" not less than five times in the diagnosis he gives of it in his

g. d. Col. However, I feel justified in separating Anchista from

Cymindis as well as from Calleida. The name " Anchista" has

reference to the affinity of the insect to the two genera just men-

tioned, whilst the specific name " Modesta" refers to its inconspicu-

ous colours. Amongst its peculiarities, weight ought to be laid upon

the plumpness of the palpi, and in fact on all the other parts of the

mouth and even the whole head, which was very striking to me.

Like many of my best Carabidas I found this insect at night on

the table, whither it had been attracted by the light. I may mention

that the single specimen which came thus into my possession has

an oblong shallow impression on either elytron, perhaps accidental,

perhaps a peculiarity. The anterior tarsi are dilated and furnished

with hairy brushes below, longest at the apex of the lobes of

the 4th joint.

Trib. Lebiidae.

Elliotia. n. g. JSf.

Corpus subconvexum, ovatum. Caput mediocre, oculis maximis.

Mentum leviter transversim emarginatum, edentatum, lobis acumi-

natis. Ligula submembranacea apice truncata, paraglossis connatis

maro'inem anteriorem parum superantibus, obtusis. Palpi elon-

gati, art. ultimo elliptico, accuminato. Labrum magnum transversum,

integrum, mandibulas fere obtegens. Mandibular validae, edentatse.

Antennas robustaa filiformes, humeros superautes, art. 1° mediocri,

2° brevi, 3° quinti prope longitudine, 4° praacedente breviore, 2-4

obconicis, 5-10 gequalibus, cylindricis, 11° prascedente tertia parte

longiore, 4-11 pilosis. Thorax parvus, capite minor, transversus,

longitudine duplo latior ; antice leviter emarginatus, lateribus

elevato-marginatus, ab apice ad medium lateribus rotundatus,

medio fortiter angulatus, a medio ad basin valde abrupteque angusta-

tus, basi truncatus, subtus cylindricus. Scutellum leviter excavatum.

Elytra ovata, marginata, apice sat fortiter truncata. Pedes oiiines

subasquales, simplices, tenues, tarsis cylindricis art. 3-4 magis

minusve trigonis, unguibus simplicibus. Prosternum carinatum.

In honorem Dom. Hon. Walteri Ellioti (Maderaspatani), natura-

lists diligentissimi, meritissimi, nomen imposui.



1856.] Entomological Papers, 525

13. Elliotia pallipes. iV.

E. supra nigra-nitida, thorace scutelloque rufo-testaceis, labro

elytrorumque limbo atque sutura brunneo-testaceis ; subtus piceus,

pectore rufo-testaceo, pedibus albidis, his geniculis oreque (palpis

obscurioribus exceptis) testaceis. Long, corp, 2| lin.

Caput ad antennarum insertionem et inter oculos utrinque pro-

funde impressum. Thorax basi rugosus, ante medium utrinque

uniimpressus, linea media longitudinali divisus. Elytra punctato-

striata, infra humeros leviter impressa.

In ripis lacus Colombensis sub veget. putrescent, mens. Jul. non

infrequenter legi. Agilis est et avolare semper expeditus.

A pretty and very interesting little insect, about whose systematic

position I am not quite satisfied ; however I provisonally place it

towards the end of the true Lebiidse. I find it most to agree with

the descriptions of the g. Pentagonica S. Gr. and Rhombodera E.

with neither of which, however, it is identical. The head is distin-

guished by the large and prominent eyes and 4 deep impressions, 2

larger ones at the root of the antennae, 2 smaller ones between the

eyes, also by a very distinct neck which connects it with the thorax

;

the labrum is large, transverse and entire, with the angles rounded

off and the base narrowed ; the mentum is but slightly transversely

emarginated, edentate ; the ligula is truncated at the tip, the para-

glossse adhere to it, reach a little beyond it and are obtuse at the

apex ; the palpi are rather long with the last joint elliptic, acuminate
;

the antennae are strong, filiform and reach beyond the shoulders,

joints 5-10 are of equal length and cylindric, 4-11 are pilose. The

most remarkable part of the insect is, however, the thorax which is

of a subrhomboidal shape, transverse, smaller than the head, as

broad again as long, it has 2 strong lateral angles at the middle,

each furnished with a strong bristle, the anterior part has the sides

rounded, the posterior abruptly obliquely contracted, at the base it

is cylindric. As a specific distinction of the thorax I mention more-

over that in the present species it is impressed with 2 deep punctures

before the middle and that it is rugose at the case. The abdomen

is slightly peduncled. The scutellum is slightly excavated. The

elytra are oval, rather convex and impressed with rows of punctures.

The legs are simple and weak, apparently equal in both sexes. The
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anterior tarsi are a little stouter than the rest, but not dilated nor

furnished with any additional clothing below, the anterior tibiae are

deeply notched. As to the colour : the head and wing-covers are

black, the latter with the suture and margin of a light brown and

highly polished, the thorax is reddish and the legs are whitish. The

insect is very agile and ever ready to take to its wings. It is of

quite a peculiar appearance, imparted to it by its large eyes, small

curiously shaped thorax and rather plump elytra and abdomen. I

may further mention that I have observed the 4th joint of the

maxillary palpi to collapse when the specimens become quite dry, so

as to give them a different, spoonlike, appearance, apt to mislead any

one who has not examined fresh specimens.

14. Harpalus advolans. JV.

H. seneus, clypeo, labro, antennis mandibulisque brunneis, his

apice nigris, subtus testaceus, lateribus obscurior, pedibus flavis,

tarsis geniculis spinulisque brunneis, ore testaceo. Long. corp.

4f—5| lin.

Caput Iseve. Mandibulse unidentatse. Palpi art. ultimo elongato,

apice truncato. Menti dens simplex, obtusus. Ligula apice quad-

rate truncata, angulis acutis leviter productis, paraglossis inflatis

marginem anticum parum superantibus. Thorax longitudine sesqui

latior, dorso anticeque lsevis, basi rugoso-punctatus, 2-impressus.

Elytra striata, cum thorace anguste margin ata. Variat colore tes-

taceo-senea.

Nocte ad lumen, sed ad hue non usquam alibi, non infrequenter

cepi.

I have taken this species frequently at night on my table, but

never found it as yet anywhere else. It is not very distinguished,

for which reason I have mentioned the parts of the mouth in the

description, these being moreover not very constant in this genus.

The insect is of the usual oval Harpalus-form, of a dark metallic

green on the back and more or less yellowish or light brown below,

the colour of the back changing occasionally to a brownish green.

15. Oodes piceus. N.

0. ovatus, subconvexus, piceus, tarsis, palpis antennarumque arti-

culis 3 primis castaneis, palpis apice flavis. Long. corp. 4 lin.



1856.] Entomological Papers. 527

Caput parvum, inter antennas linea latitudinali abbreviata hnpres-

sum. Labrum integram, punctis 3-impressum, puncto intermedio

bi-, lateralibus uni-setigeribus. Mandibulae validae prominentes. Palpi

art. ultimo elongato-ovato, apice leviter truncate Menti dens apice

truncatus leviterque sinuatus. Antennae art. 3° quarto aequali nisi

paulo breviore. Thorax amplus basi elytris applicatus, apicem versus

angustatus, angulis posterioribus subdepressis translucentibus, ante

scutellum leviter sinuosus, ante sinum obsolete latitudinaliter im-

pressus. Elytra striata, cum thorace angustissime marginata. Pedes

validae, ant. tibiis apice intus uni—, intermed. et post, bi-calcaratis.

Specimen singulum f. in ripis lacus Oolombensis sub vegetab.

putrescent, legi.

As already one species with a bifid mentum tooth (O. pulcher)

has been received into this genus, I have waved the hesitation I should

otherwise have felt in referring to it the present one,the tooth of which

is of a similar description. I have not seen the 0. pulcher, but as it is

said to be an inhabitant of this part of the world it may possibly

be identical with my species. If not, they might, as the g. is other-

wise pretty constant in its characteristics, be separated under a new

name as types peculiar to India. Besides the abnormal mentum

tooth the insect has not much to distinguish it from others of the

genus. The labrum is, however, peculiar, being entire, or even very

slightly produced in the middle, with the angles rounded off; it is

impressed near the anterior margin, with 3 deep punctures, the cen-

tral one of which is furnished with 2, the lateral ones with one

strong bristle each. The anterior tibiae are but slightly notched.

The prosternum is largely developed, reaching beyond the anterior

coxae, obtusely acuminated, and received in a deep excavation of the

mesothorax. But I doubt whether the development is sufficiently

large to entitle the insect to a place in the g. Lonchosternus Laf.

which, however, I have not seen in nature.

16. Tvichoptei'yx cursitans. N.

T. ovata, subconvexa, pubescens, supra obscure aenea, elytris aeneo

—brunneis, subtus picea, pedibus oreque testaceis, antennis art.

3-11 nigrescentibus. Long. corp. f lin.

Antennarum clava art. 2 primis ovatis, ultimo conico, acuminato.
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Thorax amplissimus, elytris tertia parte minor, convexus, angulis

acutis, basi humeros amplectens, apice angustatus. Elytra subde-

pressa, subquadrata, apicem versus parum angustata, truncata,

abdominis 3-4 segmenta ultima non obtegentia. Tibiae medio in-

crassatae. Coxae posticae maxime dilatatae. Mesosternum carinatum.

Sub veget. putrescent, exsiccescentibus in prov. occid. copiosa.

A rather large species commonly met with in this part of the

Island under rotting vegetable substauces somewhat dried up. It

is very agile and ready to take to its wings, which are of the beautiful

typical construction, about twice the length of the body and in dead

specimens frequently produced behind. These insects vary a little

as to shape, some being more narrowed behind than others, and also

as to the exact number of the abdominal segments left uncovered by

the elytra. The head is large but exhibits nothing abnormal or

extraordinary ; the thorax is very large, emarginated in front and

behind, with the angles acute, the basal ones enveloping the

shoulders ; the wing covers are subquadratic with the angles rounded

off and a little narrowed behind ; the legs have the tibiae incrassated

in the middle and the posterior coxae very much dilated and distant

from each other, in all other respects they are typical. The shape

of the body is that of an egg, broadest at the shoulders, gently

narrowed towards the apex of the abdomen, and rounded off towards

the head.

17. Tricliopteryx immatura. N".

T. praecedenti similis, differt tamen colore supra aeneo-testacea,

subtus testacea, antennarum art. ,3-11 nigrescentibus ; differt etiam

corpore crassiore, magis quadrato, capite paulo majore, thorace minus

convexo, parum ampliore, elytris abdomen totum vel fere totum

obtegentiis. Pedes, antennae etc. omnino praecedentis. Long. corp.

ilin.

In praecedentis societate specimina nonnulla legi.

Of somewhat the appearance of an immature individual of the for-

mer but sufficiently distinct to be formed into a new species. The in-

sect is altogetherof a differentappearance,imparted to it by the greater

general plumpness of the body, the larger head, the less convex but

at the same time possibly still ampler thorax, the altogether more



1856.] Entomological Papers. 529

quadratic shape, etc. The remark regarding the exact number of

abdominal segments left uncovered by the elytra, applies to this and

all other species as well. The present one has generally the last 2

segments uncovered.

18. Tricliopteryx invisibilis. N.

T. ovata, subdepressa, subparallela, pilosa, supra obscure aenea.

subtus picea, pedibus, abdomine, antennis oreque testaceis. Long.

corp. vix \ lin.

Thorax amplus, elytris sesqui minor, convexus, angulis posticis

humeros vix superantibus. Elytra oblonge quadrata angulis rotun-

datis, subdepressa, truncata, abdomen totum vel fere totum obte-

gentia. Coxae posticae approximate. Tarsi typicis minus elongati,

art. 3° praecedentibus baud multo longiore.

Cum T. cursitante victitat ; frequenter legi.

A very pretty and very distinguished species. Its most striking

peculiarity consists in the posterior coxae which are as little distant

from each other as those of the anterior legs, and almost touch each

other, and also in the shortness of the tarsi. The head with the

antennae, the mesosternum, the tibiae, which are incrassated in the

middle, and the posterior coxae with regard to their enlargement, are

quite typical. However, the thorax and elytra differ again from those

of T. cursitans (which in every respect may be looked upon as the

typical representative of the family in Ceylon and which is here

referred to as such) the former by the shortness of the posterior

angles which can hardly be said to envelop the shoulders, the elytra

by being less or not at all narrowed behind, giving an oblong rather

than an oval 3hape to the insect. Although in length only about one

half shorter, it is in bulk certainly one-fourth smaller than T. cursi-

tans, and although probably the smallest Ceylon beetle, it is distin-

guished at first sight.

19. JPtilium sitbquadratum. JV".

P. subquadratum, subconvexum, pilosum, obscure aeneotestaceum,

thorace dilutiore. Long. corp. \ lin.

Caput mediocre. Antennarum clava art. 1° inverte conico, 2°

subcylindrico, ultimo elongato-ovato. Thorax convexus, augulis

3 z
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basalibus huraeros fortissime amplectentibus, apicem versus valde

rotundatus, apice leviter sinuatus. Elytra quadrata, abdomen non

totum obtegentia. Scutellum parvum. Pedes robusti tibiis apicem

versus incrassatis, tarsis art 3 primi secundique longitudine, bis

subbilobis subtus penicillatis, coxis posticis simplicibus distantibus.

Mesosternum non carinatum.

TJbi praecedentes sed infrequenter occurrit.

The g. Ptilium is the repository for all the anomalies of the

family, its characteristics therefore are very vague, but if the

absence of the mesosternal carina and the simplicity of the poste-

rior coxae are the determining features amongst them, the present

species, in spite of a variety of anomalies it exhibits in other re-

spects, belongs to it. The head is of middling size ; the antennae

robust with the 1st joint of the club of the shape of an inverted

cone, the 2nd rather cylindrical, narrowed at the base and the last

elongate, ovate. The thorax is of very different structure from

that of the foregoing species of the family the basal angles being

produced unusually far beyond the shoulders ; towards the head it

is strongly and rapidly rounded off, being thus altogether of a

semicircular shape ; at the apex it is merely slightly sinuated, and

the head is inserted rather below than in this sinuosity ; the whole

thorax moreover is very convex whilst the elytra are depressed.

The wings vary from the typical form by being fringed with short

simple cilia instead of those long feathery appendages, they are

moreover without a distinct peduncle, but still folded in the man-

ner characteristic of the family. The legs are stout, with the tibiae

thickest at the tip ; the 3rd tarsal joint is of the length of the pre-

ceding two, the latter are somewhat bilobed and hairy below. The

posterior coxae are simple and distant. The mesosternum without

a carina. The whole shape of the insect is quadratic rather than

otherwise.

20. Ptenidium macrocephalum. JV".

P. ellipticum, subconvexum, nitidum, sparsim pilosum, supra

piceo-aeneum, subtus piceum pedibus oreque testaceis. Long. corp.

i lin.

Caput maximum. Antennarum clava elongata articulis ellipti-
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cis. Thorax subquadratus antice posticeque angustatus, basi punc-

tis 4 magnis profunde impressus. Elytra ovata, medium versus

leviter inflata, apice obtuse acuminata, abdomine longiora et

ampliora, punctulis lineis dispositis absoletissime impressa. Ala?

corpore plus duplo longiores. Tibiae fortiores spinulosse. Tarsi

breviores. Prosteruum carinatum.

In praecedentium societate frequenter lectum.

This is perhaps the prettiest of the 5 species of the family just

described and at first sight recognised by the shape of its body

and the polished back. The head is very large. The thorax is

narrowed in front and behind, at the latter place impressed with 4

deep, not to be overlooked, punctures. The wing-covers are oval, a

little inflated about the middle, rounded at the apex, and longer

and wider than the abdomen. The prosternum is carinated.

It affords me much gratification to be enabled to publish repre-

sentatives of 3 genera of this highly interesting and probably very

extensive and widely distributed family of pigmies, the Asiatic

representatives of which have hitherto been entirely unknown. I

have no doubt that even this Island is the abode of a great many

more species.

21. Stenus harhatus. JST.

S. elongatus, aeneo-niger, nitidus, punctatus, sparsim pubescens,

pedibus palpisque albidis, ore coxisque testaceis, antennis bruu-

nescentibus. Long. corp. 1\ lin.

Caput thorace tertia parte latius, fronte costis 3 abbreviatis,

antice albido-pubescens. Antennae art. 3° sequentium 2 fere

longitudine, 3 ultimis elongatis, ellipticis. Palpi max. elongati

apice densius pubescentes. Thorax cylindricus medio leviter in*

crassatus, basi subquadratus. Elytra thorace paulo longiora, sed

fere duplo latiora, convexa, ovata. Abdomen immarginatum. Pedes

elongati tenues, tibiis apice tarsisque fortiter setosis, his art. 4°

profunde bilobo.

In lacus Colomb. ripis specimina nonnulla legi.

This, as well as the following species, belongs to Erichson's di-

vision II. B. of the g., both having the abdomen immargiuate

and the 4th tarsal joint bilobed. Everything about this species is

3 z 2
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elongated. The head is about one third broader than the thorax j

the forehead is slightly excavated with two elevated ridges running

from the root of the antennae a short distance upwards; a third

runs from the crown of the head down towards the centre of the

two former, but all three reach only about the middle of the head.

The part below the antennae is covered with white hair. The

antenna? have the 3rd joint much elongated and the terminal club

composed of elliptic joints. The thorax is rather slender, incrassated

at the middle, gradually narrowed in front, but nearly quadratic

behind. The elytra are longer than the thorax, about double its

breadth, and oval, being slightly narrowed at the shoulders and the

apex. The legs are long and slender, hairy at the apex of the tibia}

and the tarsi, the latter very much so on the inner side. The insect

is of a metallic black colour highly polished ; the legs, palpi and the

first 2 antennal joints are whitish, the tibiae and the apex of the

palpi being, however, rather darker
;
joints 3-11 of the antennae are

brownish ; the coxae and the mouth are yellowish ; the tarsi have a

brown spot at the apex of the first 3 joints ; the claws are black.

The insect is punctured all over, but less so on the abdomen, the

apical segments of which are indeed nearly smooth, than elsewhere.,

and sparingly covered with small white hairs.

22. Stenus lacertoides. N.

S. robustus, nigro-aeneus, dense profundeque punctatus, subtus

sparsissime pubescens, pedibus palpisque testaceis, femoribus apice

nigrescentibus, antennis oreque castaneis. Long. corp. 1\ lin.

Caput thorace quarta parte latius, fronte 2 costata. Antennae

robustae art. 3° quarto paulo longiore, 9-10 globosis, 11° conico.

Thorax cylindricus, medio fortius incrassatus, latitudine quarta

parte longior, margine anteriore elevato, basi subquadratus. Elytra

thorace longiora, convexa, humeris prominentibus. Abdomen im-

marginatum. Tarsi art. 4° profunde bilobo.

In prov. occid. stagnorum ripis rarius occurrit.

About this species every thing is robust. It is well distinguished

by the rounded club-joints of the antennae, the elevated anterior

margin of the thorax, the prominent shoulders, and its general short-

ness and plumpness. The forehead is rather more depressed or
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excavated than in the former, the two antennal ridges are shorter, the

vertical one is altogether obsolete. The palpi are robust. The 3rd

antennal joint is about one third longer than the 4th. The thorax

is shorter and plumper than in the former. The elytra are less

oval, having the shoulders more prominent and only the apex rounded

off" or narrowed. The legs are similar to those of the former, but

more robust, less hairy and have the tarsi more cylindric. The in-

sect is of a blackish metalic colour ; the legs and palpi are yellowish
;

the tibiae, however, the apex of the palpi, and also joints 1-2 of the

antennae are rather darker ; the femora are blackish towards the end
;

the mouth and joints 3-11 of the antennae are chestnut and the coxa?

pitch-colour. The animal is densely and deeply punctured all over,

very sparingly covered with small greyish hairs, nearly obsolete on

the back but more distinct below. It is less highly polished than

the former. I have known this species for a long time, and speci-

mens of it must exist at the Mus. Berol. ; the former I met with

but lately.

I may mention that in dissecting these two species I have

observed the same remarkable production of the oesophagus with

the ligula, characteristic of the g. and noticed in many of the Euro-

pean kinds.

23. Anthicus formicarius. N.

A. castaneus, capite, abdomine elytrisque piceis, his pilorum

niveorum fascia media transversali interrupta maculisque concolori-

bus 6 humeralibus, obsoletis, parce pilosus. Long. corp. 1-| lin.

Caput globosum supra subtusque profunde punctatum, oculis

parvis. Thorax nodoso-pyriformis, infra medium constrictus, parte

anteriore crassiore lin. long. ined. profunde divisa, subcordiformi.

Elytra eiliptica.

Sub veget. putrescent, victitat
;
prope Colombo rarius legi.

This insect looks uncommonly like an ant. It is easily distin-

guished from all other species of the Island partly by this resem-

blance, partly by the sculpture of the thorax and the white fascia

across the elytra. The antennae are robust, thickened towards the

tip, the 3 last joints forming a club. The legs have the femora very

much incrassated, the tibiae at the apex bicalcarate and the tarsir



534 Entomological Papers. [No. 6.

especially of the anterior pair, very hairy below ; the 4th joint ap-

pears to be slightly cordiform. The white marks of the shoulders

and the fascia across the wing-covers are composed of white hairs, the

former are rather an interrupted row of these than true macule,

the fascia consists of two halves, one in either elytron, reaching

neither the external margin nor the suture. The insect is of

slow motion.

24. Anthicus insulanus. N.

A. testaceus, abdomine obcsuriore, capite thoraceque rufotaceis,

elytris fasciis 2 nigris, parce pilosus. Long. corp. IJ-l^ lin.

Caput globosum oculis mediocris. Thorax pyriformis, cum capite

supra punctata. Elytra ovata. Tarsi art. 4° bilobo.

Prope Negombo in pratis sat copiosus.

In some of the specimens before me the anterior femora are fur-

nished with a strong thorn inside, having at the same time the tibiae

of the same pair of legs slightly emarginated inside near the apex

—

I have reason to believe these individuals, if the distinction be a

sexual one, to be females not males.

25. Meligethes orientalis. N.

M. ovatus, subconvexus, pilosus, supra nigro-eeneus, subtus piceus,

pedibus, antennis palpisque maxill. dilutioribus, tarsis palpisque

labial, brunneo-aureis. Long. corp. 1-1% lin.

Mentum transversum planum, punctatum, lobis apice depressis

excavatis, glabris, obtusis. Palpi lab. art. ultimo inflato, ovato;

maxill. art. ultimo apice angustato levissime truncato. Mandibulae

unidentata?. Thorax amplus angulis acutis, antice emarginatus,

postice pluries sinuatus, subtus punctatus. Elytra ovato-quadrata,

angulis 4 apicalibus rotundatis, pygidium baud obtegentia. Pedes

validse, femoribus tibiisque incrassatis ; anteriores tibiis apice intus

unispinosis, tarsis art. 1-3 fortiter dilatatis, 1-2 subaequalibus trans-

versis, profunde reniformibus, 3° minore, cordato, 4° minimo, sub-

cylindrico ; intermed. et post, tibiis extus spinulosis, tarsis anteriori-

bus similibus sed art. 1-3 minus dilatatis, cordiformibus. Prosternum

marginatum, punctatum, obtuse acuminatum. Mesosternum antice

carinatum.
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Variat rnagnitudine et colore aeneo-brunnea.

Prope Colombo in floribus per occasionem frequentissime legi.

Of the usual shape and colour, but larger than usual, varying,

however, in this respect, some individuals being fully one third

smaller than others. These small individuals, which occur in the

proportion of about 1 to 20, are moreover nearly always of a brown-

ish metal colour instead of a blackish green. I have been unable to

discover any other distinctions. I was much interested by the

discovery of these insects, having missed them for years amongst

the abundantly represented Nitidulidce of the Island. They appear

of local occurrence or attached to certain plants, which is nearly the

same. I find them in abundance in the beautiful bellshaped blos-

soms of the Argyrera argentea and one or two other plants in my
garden. The species appears to differ from the typical Meligetlies

in the following points : the structure of the mentum, which I have

sufficiently described above, the last joint of the lab. palpi which in

this case is not truncated, and the firsC of the antennae which is

externally incrassated as in Epurcea. The antennae are otherwise

robust, the club is firm and hairy. The thorax is very ample, thin-

ly ciliated along the upper part of the interior margin, rather

strongly below. The prosternum is largely developed, marginated,

punctured and obtusely acuminated, overlapping the anterior part

of the mesosternum which (the anterior part) is cylindric and cari*

nated. Joints 1-3 of the tarsi are strongly penicillated below, the

penicilla being composed of glanduliferous hairs of a fine golden

colour.

26. Georyssus gemma. N.

G. pygmaei statura et magnitudine, supra purpureo-aeneus, iri-

descens, subtus piceus ; alatus. Thorax subsemior bicularis infra

apicem constrictus, sulco med. long, divisus, lateribus, basi apiceque

excavatus, impressionibus 3 majoribus dorsalibus, 2 minoribus later-

alibus. Elytra fortissime costata, costis obtuse dentatis, in inter-

stitiis transversim punctato-impressa, ad humeros profunde exca-

vata, infra medium leviter sinuata. Tibia? extus spinulosae, iutus

sparsim ciliatae.

In prov. central, montibus Kotmaliensibus alt. 3500 ped. in rivu-

lorum ripis non infrequenter legi.
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Lacordaire and others characterize the g. Georyssus as having

the elytra soldered together and being destitute of wings. In the

present species, however, the elytra are unconnected and cover wings

proportionately larger than in any other beetle I can at present think

of. They are elongated and comparatively narrow, resembling in

shape very much those of a Libellula, have a few veins at the base,

and are ciliated at the margin. I have moreover occasionally taken

insects of this g. flying about the light at night, but I am not quite

sure at present whether it was this or any other species. The

sculpture of the thorax is complicated and difficult to describe, how-

ever, the leading features in it are these : a subapicai sinuosity on

either side ; a longitudinal furrow ; excavated sides, base and apex
;

3 larger dorsal depressions (1 central, 2 obliquely basal) and 2

smaller lateral ones at the subapicai sinuosities—a short elevated

ridge at the centre of the base separating the 2 basal impressions

and being itself divided by the longitudinal furrow ; 2 elevations

separating the anterior part of the basal impressions from that of

the central one (at the middle these 3 depressions are connected)
;

2 small rugosities near the anterior margin, one on either side of the

longitudinal furrow.

The sculpture of the elytra is less complicated : they have a deep

cavity at the shoulder, a large, but not deep sinuosity below the

middle, and are obtusely acuminated. The costae of the back are

11 in number, the suture lying in the central one. The half of this

central costse and the exterior margin form an elevated border round

either elytron. The first and second on either side run towards the

apex but come to a stop (very abrupt in most, but less so in some,

specimens) before reaching it ; the third, after having been interrupt-

ed near its base by the subhumeral cavity, runs on, but does not

reach as far as the former ; the 4th does not leave the region of the

shoulder ; the last on either side is very prominent at the base but

soon forms an abrupt declivity and runs on as a low ridge to below

the middle. The back of all these costse is obtusely dentated. The

^terstices are marked with large, shallow, transverse impressions.

The head of the insect is rather large and even. The mandibles are

furnished with an obtuse subapicai tooth, the two lower thirds are

ciliated. The maxillae have the apex of the outer lobe externally
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enlarged, rounded off and furnished with 3 strong teeth replaced by-

cilia on the inside, the inner lobe is conic and similarly provided

with teeth and cilia, but much thinner and finer. The maxillary

palpi are robust, the last joint is inflated at the base. The anten-

nal club is hairy, dark (whilst the remaining joints are yellowish),

conic and somewhat securiform, the 6th joint being inserted on one

side of the 7th. The legs are robust, the tibiae slightly curved,

obliquely truncated at the end, furnished with spines along the out-

side and with distant cilia along the inner.

27. HydrocTius lacustris. N.

H. elongatus, subdepressus, supra metallicus, iridescens, subtus

piceus, pedibus, antennis, palpis elytrorumque margine magis minusve

brunneis, mento cyaneo. Long. corp. m. 1 lin., f. multo major atque

robustior.

Palpi, maxill. robusti art. ultimo elliptico leviter inflato. Mandi-

bular apice bifidae. Antennarum clava dense pilosa. Thorax oblonge

quadratus basin versus augustatus basi medio productus, cum

capite profunde punctatus. Elytra ad humeros oblique truncata,

apicem versus sat fortiter augustata, profunde striato-punctata.

Tibiae extus spinulosae.

Specimina nonnulla in lacu Colomb. legi.

The head is robust, broader than the thorax, the eyes large and

prominent.

The femora, the last joint of the maxill. palpi, the mandibles and

the tarsal joints are dark towards the apex. The last abdominal

segment of the f. is furnished with a bifid hairy appendage.

28. Hydrous rufiventris. iV.

H. ovatus, convexus supra oleagino-niger, subtus obscure ferru-

gineus, pedibus dilute piceis, labro aeneo, reliquis oris partibus cum
clypeo testaceis. Long. corp. g. lin.

Palpi maxill. articulis apicem versus abruptius incrassatis, art.

3° quarto sesqui longiore. Autennae art. 7-8 fortiter perfoliatis,

ultimo acuminato. Caput autice utrinque punctulorum serie sub-

seraicirculari et ad oculorum margiuem iuteriorem impressuin.

Thorax punctu lorum seriebus 4 lateralibus, 2 subapicalibus obliquis

4 A



538 Entomological Papers. [No. 6.

abbreviates signatus. Elytra subliliter atriato punctata. Tarsi

onines uuguibus basi fortiter unidentatis. Carina prosternalis cul-

triformis.

Specimen singulum f. nocte ad lumen cepi.

As far as my resources allow me to ascertain, a very anomalous

species, having the perforated antenna? and toothed claws of a

Hydrophilus and the cultriform prosternal carina and the elytra of a

Hydrous. I have placed it in the latter g. on account of the sharp

edge of the prosternal carina, in which the great distinguishing

character of this g. seems to lie, the same being deeply grooved in

Hydrophilus.

The insect at once attracts attention by the reddish colour of its

abdomen. It is of a blackish olive colour on the back, having, how-

ever, the clypeus and the anterior margin of the labrum of a yellow-

ish brown, the latter being otherwise of rather a metallic colour.

The remaining parts of the mouth are more or less yellowish.

Joints 1-6 of the antennae are yellowish too, with the exception of

the 2nd which is dark
;
joints 7-9 are blackish and pubescent. The

legs are of a light pitch colour. The lower part of the head is im-

pressed with 2 rather semicircular series of punctures, similar

punctures occurring along the internal margin of the eyes. The

thorax is marked with 6. series of them and on the elytra they are

arranged in lines. The sternal carina is well developed, the pros-

ternal part has a sharp edge, whilst the mesosternal one is obtuse

on the back and the metasternal part depressed and slightly

grooved.

29. Hydrous inconspicuus. JV.

H. praecedente minus convexus, supra oleagino-niger, subtus

rufo-piceus, ore testaceo. Long. corp. 4£ lin.

Palpi maxill. art. 2° et 4° subcylindricis, 3° apicem versus sensim

incrassato, sequente tertia parte longiore. Antennae art. 7-8 sub-

globosis, 9° magno, ovato. Caput, thorax et elytra ut in praece-

dente sculpta et signata.

In lacu Colomb. mens. Jun. non infrequenter cepi.

This is in every respect a normal species. The prosternal carina

has a sharp edge, the claws are simple, the antennal club is com-
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posed of rounded joints, the elytra are of the typical structure, etc.

In the latter respect, as well as with regard to the various series of

punctures upon head, thorax, and elytra it resembles the former

;

the punctures of the elytra are, however, less distinct. Joints 1-6

of the antennae are yellowish, the club being dark and finely pubes-

cent. The maxill. palpi have joints 2 and 4 subcylindric, but the

intermediate one thickened towards the tip.

I have frequently in the month of June taken the pupae of this

species on the banks of the Colombo lake and hatched them at

home. I found them about one inch under ground, and often as far

as 12 feet from the edge of the water, but still in muddy places.

The imago is very active, perhaps more so than any other species

of the g.

General Remarks on certain Scydmami described below.

In the first number of these papers I have described a winged
species of (Edichirus, a g. supposed to be without organs of flight

;

and above I have given publicity to the more important discovery
of wings in the single g. which forms the family of the Georyssi,

also hitherto supposed to be apterous ; I am now about to an-
nounce to some and confirm to others the existence of these
organs in the family of the Scydmaenidae, a fact, although incom-
plete, of more importance than either of the former, considering the
extent of the family and the difference of opinion which appears to

exist on the subject amongst the most eminent entomological
authorities. It is this importance which induces me to euter more
fully on the subject.

I am not acquainted with the famous monograph of the family
of the Scydmaenidae by Dr. Schaum ; however, from the manner in
which it is quoted by Lacordaire in his g. d. Col. I should infer
that these two celebrated authors agree in all the vital points. In
Lacordaire's diagnosis of the family these insects are described as
having (with the exception of the American g. Brathinus, of which
Lacordaire is not quite sure that it belongs to the family) the elytra
soldered together and being destitute of wings. Now, it is scarcely
credible that on a point so easily ascertained as this any difference

4 a 2
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of opinion should exist, still Westwood in bis Modern Classification

of Insects in describing the same family makes statements which im-

ply the contrary. However, Lacordaire's description, being by 15 years

more recent and in fact the latest, is from this reason alone entitled to

be considered before all others, and looking upon it in this light, that is

as the essence of all former observations, I shall for the present occupy

myself with it alone. According to this description, as mentioned

above, the insects which it regards have the elytra soldered together

and are destitute of wings. This being the case, I was startled to

find that out of the 13 species described below, 9 or 10 which I

examined in this respect, had neither the elytra soldered nor were

they destitute of wings

—

on the contrary the elytra were unconnected

in the middle and the wings were nearly double the size of the whole

insect and could not possibly be overlooked. I would willingly sup- •

pose that the 100 species of this family contained in European

collections, and principally derived from Europe and N. America,

agreed with Lacordaire's description and that the Ceylon species

were exceptions to the general rule, had not Westwood's observation

alluded to above corroborated my own, thus rendering me suspicious

of some unaccountable mistake or oversight somewhere or other.

That this mistake can not consist in a slip of the pen or a misprint

in the g. des Coleopteres quoted above, is clear from the obvious

care which has in every respect been bestowed upon this work, and

from the same remarks being repeated in different words. Where

this mistake is, and upon what grounds it rests—it would, under

my circumstances, be useless to attempt to unravel. However, it

appears certain to me that some more detailed and positive remarks

on the subject can not be superfluous, and must be new to some

Entomologists. Placing the fullest confidence, as every one would

do without hesitation, in the infallibility of the description of the

Belgian author, it was not likely that I should have looked for wings

at all in the Scydmsenidse (a family to which I have not until lately

paid much attention) had I not been struck by seeing the elytra

of my S. alatus open when handling it with a fine painter's brush

in a drop of water, it being at the time quite out of the question

that the opening could have been effected by pressure. On opening

the elytra fully I had no difficulty in discovering the wings. Ken-
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dered extremely curious by this discovery—diametrically opposed

to the distinct statement of so great an authority as the one just

alluded to—I now examined other species, and all with the same

result, most of them opening the elytra without my assistance in the

same manner as the S. alatus, and I have not the slightest doubt

that when a sufficient number of specimens enable me to ex-

amine the rest it will still be with the same result. That these

insects use their organs of night may be gathered from the follow-

ing : At a former period I lived in a house situated on a small

eminence and overlooking extensive groves of Cocoanut trees, Cin-

namon gardens, Paddy fields and patches of jungle. Here I col-

lected large numbers of Pselaphidse, especially Euplectus, in thin,

scarcely visible spider webs with which the white walls of the house

were covered in certain places—thus forming one large trap for

anything small flying about. That these had been caught here when

on the wing there could be no doubt, but I was much surprised to

find with them (what is so common in more congenial localities,

here also) a considerable number of Scydmaeni, especially my S. advo-

lans and pubescens, as they were said by the most recent authority

to be unable to fly, and the position they then found themselves in

was one they could not well, or could not possibly, have got into

otherwise than by flying. From some reason or other, I am ashamed

to say, I did not follow up the matter at the time, but I am now

certain on the subject, indeed to remove all doubt and to settle all

disputes I have just been so fortunate as to take my S. advolans

actually on the wing, flying in my garden in the evening at sunset.

Having gone so far, I will (in spite of some slight misgivings of be-

ing laughed at for telling an old story with so grave a face) add a few

descriptive words about the organs in question : The wings of my
Scydmseni are ample, about double the size of the whole insect,

oblong, having the margin beautifully ciliated and, with the exception

of a few yellowish veins at the base, without any visible organs of

this kind.

In spite of the difference in their shape, etc. I believe the species

described below all to be genuine Scydmscni as restricted at present.

Being, however, unacquainted with the sexual distinctions of these

insects (which indeed I believe net to have been satisfactorily
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pointed out by any oue, and to differ in different species) I should

not be surprised if one or two of my species were eventually ascer-

tained to have been separated upon these grounds alone. However,

as I have been very reluctant to admit of new species, it is just

as likely that individuals may hereafter be found united in one,

which ought to be separated into two species. But I trust that

neither may happen. The species were all collected by myself in

the immediate neighbourhood of Colombo, I have, however, no doubt

that they occur all over the S. W. of the Island, which is of a uniform

physical character, and perhaps occupy a still larger portion of it.

None of them are quite common, on the contrary of nearly half of them

I possess only 1 or 2 specimens. My S.femoralis I found under

the soft, rotting bark of an Erythrina indica, S. Ceylanicus and

ovatus I found dead in spider-webs ; S. graminicola, glanduliferus

and pyriformis, I have hitherto exclusively taken in the sweeping

net on the lawns of my garden about sunset ; the other species I

have met with indiscriminately in spider-webs, under rotting vege-

table substances and in the grass.

After this preamble, which I trust may not be deemed quite

superfluous, I now enter upon the description of my species, drawing

attention previously to the three very natural and very distinct

groups which they form, the characteristics of which will at once

be perceptible from the headings given below. "With regard to

the first group (A. I. spec. 30-34) I may mention that the elon-

gated legs, largely developed posterior trochanters and often distant

posterior coxae render the motions of the insects belonging to it

staggering when walking, which together with their oblong, sub-

depressed body distinguishes them at a glance. I have subdivided

them from the cultriform or grooved mesosternal carina. The second

group (A. II. spec. 35-41) is equally well characterized as the

former by the more robust, pyriform and subconvex body of the

insects. S. pselaphoides in the former and S. advolans in the present

group form connecting links between the two, especially S. psela-

phoides, which in general appearance rather belongs to the second

;

upon closer examination, however, it is easily ascertained to be an

anomalous member of the former. From the rounded or narrowed

occiput I have divided the second group into two subdivisions giving
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preference to the distinctions to be drawn from this part of the body

to those to be derived from the thorax, which from the variety of

shapes it assumes would naturally suggest itself for that purpose,

but the gradations between the principal forms appear to me too

many, too fine, and therefore too indistinct, to adopt them. As to

the third group (B. spec. 42) the insect which alone forms it amongst

those described below, is so different from any of the others that

its peculiarities must strike any one at first sight.

A. Species with a thick neck, abruptly formed and immersed in the

thorax.

I. Fourth joint of the maxill. palpi not acuminated ; head sub-

quadrato-ovate ; eyes middling or small, finely granulated, little

or not at all prominent ; antennae subapproximate at the base ;

posterior trochanters elongated at the apex; thorax obovate

;

body elongate, subdepressed.

a.) Mesosternal carina slight, simple.

30. Scydmcenus alatus. N.

S. dilute brunneus, pedibus antennisque dilutioribus, tarsis

palpisque testaceis
;
pubescens ; long. corp. f lin.

Antennae art. 1° apice biacuminato, 3-4 subsequalibus, 5 prse-

cedente majore, 6 longitudine inter 4 et 5, ovato, 7-8 subsequalibus,

9 majore, 7-9 apice angustatis, tubiformibus, 10-11 ovatis, clavam

formantibus, vel art. 9 globoso, 9-11 clavam formantibus. Paipi

maxill. art. ultimo miniino, apice truncato. Mandibular dente bifido

munitae, basi fortiter abrupteque dilatatae. Thorax foveis basalibus

nullis. Pedes elongati tarsis art. 2-3 subsequalibus.

I include in this species individuals with a 2- and others with

a 3-jointed antennal club. The latter are further distinguished

by having a slight sinuosity in the rounded outline of the basal

angles of the thorax, by having the posterior part of the metathorax

and the base of the abdomen sensibly iucrassated, and the head

rather less quadratic than the former. However, the individuals

thus distinguished being in all other respects exactly like those

with the 2-jointed club, I cannot help looking upon all these dis-

tinctions as sexual ones and uniting the insects in the same species.
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The head from the eyes to the neck is of a transverse sub-

quadratic form merging into the oval by the angles being rounded

off; the anterior part is narrowed. This is the typical sculpture

of the skull in all the 5 species of this group. The eyes in the

present species are middling. The antennae are rather approx-

imated at the base and inserted in the centre of the front under a

ridge which runs across it from eye to eye. The first joint is

biacuminated at the apex, the 5th is longer than the adjoining ones,

joints 7-9 in the individuals with the 2-jointed and 7-8 in those

with the 3-jointed club are of a peculiar construction being narrowed

at the apex and fitting into each other like the tubes of a spy-glass. The

club joints are ovate, flat at the base, the last is large and obtusely

acuminated. I consider the principal distinguishing character to

lie in the remarkable structure of joints 7-9 of the antennae. The

maxil. palpi have joint 2 rather strongly incrassated at the apex,

joint 3 obovate, narrowed at the base, joint 4 very minute, trun-

cated at the apex. The mandibles are furnished with a bifid tooth

and are strongly and abruptly dilated at the base. The thorax

is of an obovate or obcardato-ovate form being rather strongly

rounded off before the middle and gradually narrowed below it ; the

usual basal impressions are wanting. The posterior margin has 2

slight sinuosities, the posterior angles are rounded off or obliquely

truncated. Scutellum obsolete. Elytra furnished with a very short

elevated ridge at the shoulder. Legs elongated ; coxae large, the 2

posterior ones rather distant from each other ; 2 posterior tro-

chanters much elongated, incrassated at the tip ; apex of tibiae

subcylindric, but not narrowed, and hairy, especially in the 2nd

pair
;
joints 2-3 of the tarsi of equal size, the first longer, the 4th

a little shorter, 2 anterior tarsi slightly contracted, 2nd and 3rd

pair more and more elongated. Penultimate segment of abdomen

with a strong longitudinal groove on the back.

31. Scydmcenusfemoralis. N.

S. statura et magnitudine praecedentis ; testaceus. Antennae art.

3-4 subaequalibus, 5 praecedente longiore, 6-8 gradatim minoribus,

subglobosis, 7-8 apice fortius oblique truncatis, 9-11 gradatim

majoribus, subglobosis, clavam formantibus. Palpi maxill. art.
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ultimo minitno semigloboso. Thorax maguus obovatus, basirotunda-

tus, 4 foveolatus. Elytra apice truncata, 2-sinuata. Pedesfemoribus

2 posticis medio constrictis, tarsis art. 1-4 gradatim minoribus.

Of the general appearance of the former, but of a light yellowish

colour, and well distinguished by the large thorax, truncated elytra,

and abnormal construction of the 2 posterior femora. Antennae

with joints 7-8 rather strongly obliquely truncated at the apex,

9-11 forming a club, subglobose, flat at the base, the last acuminated

and slightly cut away or even excavated on the inside at the apex.

Last joint of maxill. palpi semiglobose, these otherwise the same as

in the former. Thorax and elytra of S. alatus, the former however,

larger, rounded at the posterior margin and with 4 basal impressions,

the latter slightly truncated at the apex and with a slight sinuosity

in the truncature on either side of the suture. Scutellum very

small. Legs with the tibiae slightly bent at the base, the apex as

in the former ; tarsi with joints 1-4 gradually decreasing in size,

first pair contracted and furnished with brushes on the inside. The

2 posterior legs inserted rather distant from each other, the basal

part of abnormal construction : the trochanters are much elongated

and incrassated at the tip whilst the femora are at the place of the

juncture rather abruptly narrowed, bent and slightly compressed

;

as they are at the same time thinner than the adjoining apex of the

trochanter the constriction is very striking.

32. Seydmcenus Ceylanicus. iV.

& alati colore, sed major et magis depressus ; long. corp. f liu.

Caput magnum, robustum, thoracis latitudine. Antennae basi non

approximatae, art. 3-4 et 5-7 inter se subaequalibus, arcum forman-

tibus, 8-10 gradatim majoribus, subglobosis, depressis, apice oblique

truncatis, 11° magno, conico, 8-11 longius pilosis, clavam forman-

tibus. Palpi maxill. art. 4° minimo, semigloboso. Thorax ovatus,

foveis basalibus nullis. Elytra apice singulation rotundata. Pedes

validi tarsis art. 1-4 subaequalibus, 2 anterioribus art. 1° subtus

acumine sat forti producto.

An anomalous species, especially with regard to the antennae

which are much less approximated at the base than those of the

rest of the species belonging to this group, and with regard to the

4 B
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2 posterior coxae, which, on the contrary, are more approximated than

in any of the species just referred to. The insect is of the light

brown colour of the two former, but larger and more depressed. The

head is strikingly large and heavy, of the width of the thorax

;

in its hind part, which is strongly transverse, the oval form pre*

vails over that of the square. Eyes small. Antennae inserted

under two strong protuberances rather than under a ridge ; their

club 4-jointed, joints 3-7 forming an inwards bent section of a

circle, joints 8-10 strongly compressed, obliquely truncated (sub-

perfoliated) 11 large, conic. The 3rd joint of the maxill. palpi is of

an oblongo-ovate shape, the external basal angle is prolonged into

a small peduncle inserted in the apex of the 2nd joint, the 4th

joint, about the semiglobose shape of which I am not quite satisfied,

appears to be obliquely inserted in the tip of the preceding. Thorax

oval, of a similar shape to that of the former, anterior margin slightly

eraarginated. Scutellum obsolete. Elytra with the traces of a

humeral costa, separately rounded off at the apex. Legs strong,

2 posterior coxae not more distant from each other than the 4 anterior

ones ; tibiae elongated, bent at the base and apex, at the latter place

slightly narrowed, subcylindric and hairy; tarsi with joints 1-4

subequal, in the first pair strongly contracted, joint 1 of this pair

produced in a spine on the inside.

b.) Mesosternal carina middling, grooved.

33. Scydmoenus intermedins. iV.

S. alati statura sed major et robustior, colore obscuriore ; long*

corp. f lin.

Antennae art. 1° apice biacuminato, 2 et 5, 3 et 4, 7 et 8 inter

se subaequalibus, 6 quarto paulo minore, obovato, 7-8 subglobosis

apice oblique truncatis, 9-11 gradatim majoribus, obovatis, clavam

formantibus, 11 acuminato. Palpi maxill. art. 3° obovato, 4° miuimo

semigloboso. Thorax subrotundatus, basi 4-foveolatus. Elytra apice

singulatim rotundata. Pedes tarsis art. 1-4 gradatim minoribus vel

2-3 subaequalibus, 4 anterioribus intus pilosis. Mesosternum sat

fortiter carinatum, carina dorso deplanata, fbssulata
f
apice acumi*

nata.
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This species stands in the middle between S. alatus and psela-

phoides. To the former it is allied by its general appearance rather

than by anything else, differing from it very much in the structure

of the antennae and the mesosternal carina. To the latter, on the

contrary, it is allied by similarity in the structure of the said carina,

differing, however, from it in general appearance. The colour is that

of S. alatus but a shade or two darker, the insect being at the same

time larger and altogether more robust. The eyes are small. An-

tennal club 8 -jointed, the joints forming it gradually increasing in

size, obovate, flat at the base, the last acuminated. Scutellum obso-

lete. Elytra with 2 slight basal impressions, the traces of a humeral

costa, separately rounded off at the apex. Legs elongated as

usual ; 2 posterior coxae distant, tibiae straight, subcylindric but not

narrowed at the apex, the 4 anterior ones hairy ; tarsi with joints

1-4 almost imperceptibly decreasing in size or perhaps 2-3 equal, the

anterior ones slightly contracted, these and the intermediate ones

hairy on the inside. Mesosternal carina middling, flat on the back,

with a shallow, but very distinct, longitudinal groove or excavation
?

anterior part projecting, acuminated.

34. ScydmcBnus pselaphoides. N,

S. subpyriformi-ovatus, subconvexus, magis minusve brunneus,

pedibus antennisque subtestaceis, femoribus apice nigrescentibus,

tarsis palpisque testaceis ; flavo-pubescens ; long. corp. 1-1^ lin.

Antennae art. 1° mediocri, apice biacuminato, 2-4 sensim minori-

bus, 5 et 2, 6 et 3, 7 et 8, 9 et 10 inter se subpequalibus, 9-11 cla-

vam formantibus, 6-11 basi rotunde truncatis, 6-8 apice oblique

truncatis, 7-8 compressis, 9-11 obovatis. Mandibulae dente bifido mu-

nitae, basi dilatatae et ciliatae. Palpi maxill. art. 3° inverte conico, 4°

minimo apice truncato. Thorax obovatus, latitudine quarta parte lon-

gior, basi 4 foveolatus. Elytra apice singulatim rotundata. Pedes

validi, tarsis art. 1-4 gradatim minoribus, anterioribus dilatatis, his

cum intermediis subtus fortius pilosis. Mesosternum praecedentis.

An anomalous species with regard to its general appearance, which

differs considerably from that of the rest of the group, and makes

it, as I have remarked above, the connecting link between this and

4 b 2
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the following group. This is the largest species I have hitherto

met with. The system of coloration is the usual one : more or less

deep brown, legs and antennas lighter, tarsi and palpi quite so. Eyes

middling. Antennas with a 3-jointed club, the joints subglobose,

flat on the base, the last large, conic, joints 6-8 are slightly truncat-

ed at the apex, 7 and 8 being at the same time strongly compressed

have a sub-perfoliated appearance. The mandibles are furnished

with a bifid tooth. The 3rd joint of the maxill. palpi is of the shape

of an inverted cone, the 4th minute and truncated at the apex.

The thorax is of an obovate form, about £ longer than broad, round-

ed off before and gradually narrowed below the middle, subquadratie

at the base impressed with 4 foveas or pits, the posterior angles

rounded off. Scutellum minute. Elytra with 2 short humeral

costas, separately rounded off at the apex. Legs stout ; 2 posterior

coxas distant ; tibias slightly bent at the base, subcylindric at the

apex, the 4 anterior ones hairy ; tarsi with joints 1-4 gradually de-

creasing in size, the anterior ones dilated, the joints transversely-

triangular, the intermediate pair hairy on the inside. Mesosternum

of the preceding. Metasternum with a slight longitudinal depression

down the middle. Penultimate abdominal segment grooved on the

back as in S. alatus. In the enlargement of the anterior tarsi lies

undoubtedly as in other beetles a sexual distinction, as it is not

equally strong in all individuals. I may mention here that upon

some of the individuals I found ticks (some g. allied to Ixodes but

not a G-amasus) fastened, one of them having made a wound such

as, supposing it to be inflicted at a corresponding place and on a

proportionate scale, few animals of a higher order, I think, would

have survived— still this little beetle appeared perfectly at its ease.

The parasite alluded to had fastened itself right in the centre of the

forehead and the wound it had inflicted in this, one should imagine

most dangerous place, was a deep hole or pit with a callous border.

The latter led me to infer that the injury was an old one, and the

tick being at the time fastened in it (and this so firmly that I had

some difficulty in detaching it) I felt sure it had been in this posi-

tion for months. The injury was observable under a slight magni-

fier, and to compare it to one inflicted by a rifle-ball would I think

be greatly underrating its importance.
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II. Fourth joint of the maxill. palpi acuminated ; mesosternal

carina strongly developed; eyes large, prominent, coarsely granu-

lated ; antennae distant at the base ; 2 posterior trochanters

simple; thorax variable ; body robust, pyriform ; subconvex.

a) Occiput rounded.

35. Scydmcenus advolans. N.

S. long. corp. J lin. Antennae art. 3 et 4, 5 et 6, inter se subae-

qualibus, obovatis, 7 majore, subgloboso, 8-10 subglobosis, basi ro-

tunde— , apice oblique— , truncatis, cum 11° conico clavam form anti-

bus. Palpi maxill. art. 3 elongato, inverte conico, 4° mediocri. Mandi-

bulae tenues, medio acuminate 1-dentatae, basi abrupte dilatatae.

Thorax ovato-rotundatus, apice fortius angustatus, basi leviter 2-

sinuatus, 4-foveolatus. Elytra apice singulatim rotundata. Tarsi

art. 2-3 subaequalibus.

The insect is of a brown colour, the antennae lighter, the legs still

more, and the tarsi and palpi quite so ; the femora are dark towards

the apex ; the head, thorax and suture are occasionally of chestnut

colour ; it is as usual pubescent. The sculpture of the head in this

and the following species is not, as in the preceding, based upon

the oblong square or the oval, but rather upon the form of a ball,

which in a more or less compressed state is always perceptible ; in

some instances it is narrowed on one side. In the present species

the head is heavy and subglobose. The eyes are large, promiuent

and coarsely granulated. The antennae are inserted distant from

each other uuder 2 protuberances of the anterior part of the fore-

head. The club is 4-jointed, the joints composing it being flat at

the base, and, with the exception of the last, obliquely cut away at

the apex, the last itself being conic. The maxill. palpi have joint

3 rather elongated and of the form of an inverted cone, joint 4 mid-

dling, acuminated. The thorax is of a rounded oval shape and

rather strongly narrowed towards the apex. The scutellum is obso-

lete. The elytra have the usual rudimentary costae at the shoulders

and are separately rounded off at the apex. The legs are middling
;

2 posterior coxae inserted close together ; trochanters all simple
;

tibiae slightly bent at the base, narrowed and subcylindric at the tip,

the 4 anterior ones hairy ; tarsi with joints 2-3 subequal, the first a
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little longer and the 4th shorter, the 2 anterior ones slightly con-

tracted. I include in this species some individuals which slightly

differ from the foregoing description, being more robust, covered

more densely and with longer hair, especially on the occiput and

thorax, with the latter rather obconico-ovate and the costae of the

elytra more distinct, and moreover occasionally of a chestnut colour.

36. Scydmcenus pubescens. N.

S. praecedente gracilior ; long. corp. f lin. Antennae art. 3 et 4

5 et 6 inter se subaequalibus, subcylindricis, 7° secundo paulo mi-

nore, fortiter cylindrico, 8-10 subglobosis, cum 11Q conico clavam

formantibus. Palpi maxill. art. 3 inverte conico, 4° minuto. Man-

dibula3 tenues, medio obtuse obsoleteque unidentatae, basi abrupte

dilatatse. Thorax conicus, latitudine haud longior, basi 4-foveola-

tus. Elytra et pedes praecedentis, tibiis tamen apice leviter arcua-

tis.

Less robust than the former and further distinguished from it by

the 7th antennal joint (the one preceding the club), which is of a

strongly cylindric shape, by the minuteness of the last joint of the

maxillary palpi, the obtuse and nearly obsolete tooth of the mandi-

bles, the short conical form of the thorax, and the tibiae which are

slightly bent at the apex.

37. Scydmcenus pygmceus. N.

S. statura et colore praecedentis sed longius pubescens et sesqui

minor ; long. corp. \ lin. Antennae art. 3 et 4, 5 et 6 inter se

subaequalibus, 7° majore, ovato, 8-10 subglobosis, fortius compressis,

cum 11° clavam formantibus, hoc magno, obconico, apice obtuso.

Palpi maxill. art. 2° tenuiore, 3° inverte conico, 4° minuto. Man-

dibulae obsolete unidentatae. Thorax conicus latitudine parum

longior, elytris fortiter applicatus, basi 2-sinuatus et 4-foveolatus.

Pedes et elytra praecedentis, his tamen amplioribus.

Strongly allied to the 2 preceding species, but very much smal-

ler, more compact and covered with longer hair—thus of rather a

different appearance regardless of its size. Erom S. pubescens this

species would principally differ in the shape of the 7th antennal

joint, also in that of the 3 first club joints which are much more



1856.] Entomological Papers. 551

compressed and more hairy in 8. pygmceus. The thorax of the lat-

ter is more firmly applied to the base of the elytra, the latter have

a fuller, more robust appearance about them, the palpi are more

sleuder and the tooth of the mandibles is pointed. From 8. advo-

i

lans it would principally differ, besides in the generalities mentioned

above, in the shape of the thorax and in some of the points in which

it differs from 8. pabescens.

b) Occiput narrowed.

38. 8cydmcenus glanduliferus* N.

S. robustus ; long. corp. f lin. Antennae art. 3-7 sensim majori-

bus, 8-10 globosis, fortiter compressis, cum 11° glanduliformi cla-

vam formantibus, longe ciliatis. Palpi max. art. 2° tenuiore, 3° in-

verte conico, 4° mediocri. Thorax conicus latitudine basali haud

pngior, elytris fortiter applicatus, basi 2-impressus, in iinpressioni*

bus 2-foveolatus. Tarsi art. 2-3 subaequalibus.

Of the size of 8. advolans and the plump shape and colour of 8.

pygmceus, the latter being rather lighter than that of 8. advolans ;

it has the longer hairy vesture of the former (especially on the occi-

put aud thorax). The occiput is slightly narrowed behind. The

antennal club is composed of 4 joints, the 3 first of which are

strongly compressed, the 4th being plump and of the shape of an

acorn with its cup ; all are strongly ciliated. The thorax is conic,

firmly applied to the base of the elytra as in the preceding species,

depressed and with 2 pits, at the base posterior margin with 2 sinuo-

sities. The shoulder-ridges of the elytra are short but rather

strongly marked. The tibia? are narrowed, subcylindric and hairy

at the apex. Joints 2-3 of the tarsi are subequal, the anterior pair

more, the intermediate less contracted.

39. Scydmcenus graminicola. JV".

S. gracilior ; long. corp. f lin. Antennae art. 3 et 4, 6 et 7, 9 et

10 inter se subsequalibus 5° adjacentibus paulo longiore, 3-7 subcy-

lindricis, 8 subgloboso, 9-10 fortiter globosis cum 11° clavam for-

mantibus. Palpi maxill. art. 3° inverte conico, 4° mediocri. Man-

dibular apice arcuatae, medio acuminate 1-dentatae, basin versus sen-

sim dilatatce. Thorax obconicus basi depressus, 2-sinuatus et 2 fo-
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veolatus, rectangulatus. Pedes tibiis elongatis basi apiceque arcua-

tis.

Of the usual brown colour, legs and antennae lighter, tarsi and

palpi quite so, femora nigrescent at the apex, hairs of occiput and

thorax rather long. The former slightly narrowed behind, the head .

thus of a somewhat rhomboid form. Antennal club composed of

3 joints, the 2 first of which are strongly globose, the last being

acuminated and slightly cut away on one side at the apex. The

mandibles are furnished with an acuminated tooth at the middle,

bent at the apex, and, what is rather uncommon in this g., gradually

enlarged towards the base. The thorax is obconic, rather longer

than broad. The elytra are somewhat more stretched than usual in

this group, the rudimentary humeral costae are rather prominent,

they are separately rounded off at the apex. Tibiae more or less

elongated, slightly bent at the base and apex, at the latter place

subcylindric and hairy. Tarsi with joints 2-3 subequal, first pair

slightly contracted. A sexual distinction appears to be expressed

in the length of the tibiae which are less elongated in certain in-

dividuals which are at the same time less robust than the others. The

insect is easily distinguished by its general appearance.

40. Scydmcenus piriformis. N.

S. supra castaneus, subtus brunneo-testaceus, pedibus anten-

nisque dilutioribus, tarsis palpisque flavo-testaceis, antennarum clava

nigricante ; long. corp. \ lin.

Antennae art. 3-8 fere subaequalibus excepto 5° parum longiore,

8° subgloboso, minore, 9-10 subglobosis majoribus cum 11° acuminato

clavam formantibus. Palpi maxill. art. 3° iuverte conico, 4 minuto.

Thorax obovatus, basi 2 foveolatus. Pedes coxis 2 posticis, distan-

tioribus ; tibiis 2 anterioribus basi apiceque leviter arcuatis, reliquis

subsimplicibus ; tarsis art. 2-3 subaequalibus.

A pretty little species, at once distinguished by its colour which is

chestnuD, darker at the base and suture of the elytra, and light,

more or less brownish or yellowish, below ; the antennae being of the

latter colour with a nigrescent club. The occiput is slightly narrow-

ed, the head altogether plump, heavy and transverse. The antennal

<elub is composed of 3 subglobose joints the last of which is acu-
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minated and slightly cut away on one side as in some of the preceding

species. The thorax is obovate, broadest below the middle, and

gradually narrowed towards the apex. The elytra have the usual 2

shoulder-ridges and are rather strongly dehiscent at the apex. The

2 posterior coxae are rather distant at the base ; the tibiae are slightly

angustated and subcylindric at the apex, the 4 anterior ones hairy,

the first pair moreover slightly bent at the base and apex, but the

rest nearly straight.

41. Scydmcenus angusticeps. N.

S. castaneus, antermis pedibusque dilutioribus, tarsis palpisque

testaceis ; long. corp. 1 lin.

Caput magnum subtrigonum, occipite fortiter angustato, hoc et

thorace longe pilosis. Antennae art. 3 et 4, 5 et 6 inter se sub-

aequalibus, 7-11 gradatim majoribus, vel 9-10 subaequalibus, sub-

globosis, 8-10 leviter depressis, cum 1 1° clavam formantibus, Palpi

maxill. art. 2° tenuiore, 3° inverte conico, 4° mediocri, conico-

acuminato. Thorax obconicus, basi subquadratus, 2-sinuatus et

4-foveolatus. Elytra costis 2 fortioribus abbreviatis. Tibiae subrectae.

A handsome species of a chestnut colour more or less deep with

lighter legs and antennae. The head is large, heavy, and from the

eyes to the neck strongly triangular ; the occiput and thorax are

covered with long hair, which adds much to the peculiar appearance

of the insect. The antennae are thick and robust, the club 4-jointed.

The thorax is subquadratic at the base up to the middle and conic

towards the apex. The punctures or pits at the base are 4 in

number. The scutellum is small. The humeral costae are more

strongly developed than in any of the other species and traceable to

the middle of the elytra. The tibiae are nearly straight, subcylindric

at the apex ; the 4 anterior ones hairy. The tarsi have joints 2-4

nearly subequal.

B. Species without a neck.

42. Scgdmcenus ovatus N.

S. ovatus, convexus, brunneus ; long. corp. \ lin.

Caput subquadrato-ovatum. Antennae art. 3-11 sensitn incras-

eatis, 9-11 subglobosis, depreasis, cum 1 1 inagno, conico clavam

4 c
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formantibus. Palpi maxill. art. 4 rainuto acuminato. Thorax

amplus semiorbicularis, margine posteriore medio producto, basi 2-

foveolatus. Tarsis art 1-4 subsequalibus.

The colour of this insect is as usual shaded off from brown to light

yellow ; however, in other respects it differs materially from all the

preceding species. The body is regularly oval, thorax and elytra

convex, pubescent. The head is subquadratic—ovate ; the eyes

rather small, but prominent ; the neck is altogether wanting. The

antennae are at the base as distant from each other as they can be,

being inserted below the eyes ; the club is 3-jointed ; the joints

increase gradually in size from the 3rd to the 11th. The maxill.

palpi have the 2nd joint slender, the 3rd rather pear-shaped, the

4th minute and acuminated. The thorax is very ample, semior*

bicular, of the shape and nearly the size of the apical half of the

elytra ; the basal angles are acuminated and slighty envelop the

shoulders ; the posterior margin is prolonged in the middle, towards

the scutellum ; the foveas or basal impressions are 2 and rather

distant from each other. Scutellum obsolete. Elytra with 2 de*

pressions at the base. Tibiae straight ; tarsi with joints 1-4 subequal

or very nearly so. Mesosternal carina middling.

Report on the Proceedings of the Magnetic Survey, from January to

May 1856, by Hermann Schlagintweit,

Eoutes.—After having completed the observations at G-owhatty,

detailed in my last Eeport* I left Gowhatty, December 21st, and

proceeded up the Brahmaputra to Mungeldie, and from thence to

Oodulgoorie on the Frontier of Assam and Bhootan.

I found occasion to proceed from this place into the country of

the Karapo-Bhootans, who occupy the Himalayas East of Bhootan

Proper; while my Assistant, Mr. Adams, and the Draftsman,

Abdool, who accompanied me as far as Oodulgoorie, went to the

coal mines and salt wells in the Baree Dihing.

* See Journal No. 1, 1856, p. 30.
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I made arrangements, immediately after my arrival at Oodulgoorie,

with a former Rajah of Towang-Chang-To, who was found willing to

be my guide as far as Nurigoon, which is situated at about one-?

third of the breadth of the Himalayas.

I staid four days at Nurigoon, and besides taking magnetic

observations, (the instruments had been, till used, carefully con-

cealed in cottou bags,) I succeeded in making an excursion to the

Zhighyla (Deer Mountains) in order to survey the different valleys

and make some drawings.

Here too I got some very valuable information (not from the

inhabitants, but from traders coming down from Thibet) about the

routes to Lowany, only 4 marches distant, and to Lhassa.

A very intelligent Bhootea from Tussisoodun even constructed

a map, with a vertical Section in the Chinese style, of the route

from Nurigoon* to Lhassa, which agreed very well with the verbal

information I received from the Thibetans.

Nurigoon is situated on a rock on the left side of the Eiju at a

height of from 3,200 to 3,500 feet, and offers many interesting

features for comparison with the "Western Himalayas.

The valleys here rise much more gradually than in the Western

parts of the Himalayas ; at the same time the height of the moun-

tains is less and the inclinations less steep. The vegetation has

the luxuriant character peculiar to the Eastern Himalayas, though

the quantity of rain is much less than in the lower ranges of the

Naga, Khosia and G-arrow Hills, on the left side of the valley of

the Brahmaputra.

Yaks come down from Thibet as far as Nurigoon in the cold

season and chiefly towards the end of it, when the trade with the

plains is greatest ; and wild elephants are very frequent in the valley

of the Dhunsiri and the Eiju, and are occasionally met with even

a little above Nurigoon. Such coincidences of lower and upper

limits of animals, so different in reference to their zones of altitude,

may perhaps be not without interest in explaining the variety of

fossil remains in places which were formerly under similar local and

climatological conditions.

* This Map is included in the drawings, portfolio the 6th, sent from Calcutta to

the Hon'ble the Court of Directors.

4 c 2
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I left Nurigoon January 13th and went to Tezpore, and from

thence to Debrooghur in Upper Assam, where, besides, my own

observations, I obtained much valuable information, particularly

from Colonel Hannay, about geological subjects.

From Debrooghur I descended the Brahmaputra and went by

Goalpara, Serajgunge, Koolna, and through the Sunderbunds to

Calcutta.

After a stay of twenty-nine days I proceeded by Cawnpore, Agra

and Umballa to Simla, visiting Lucknow in Oude and Meerut for

magnetic observations.

I arrived at Simla on the 24th. From hence Ladak, and the ranges

of this part of the Himalaya and the Kuenluen, will be examined.

Two of the four Sikim men I had with me in Sikkim and Assam,

the Lepcha Chezy and the Bhootea Dublong, are to make some

observations during this summer in Sikkim, furnished with some

thermometers, a boiling thermometer, and a prismatic compass.

Mr. Montairo, attached to my Establishment for collections, left

Darjiling August 23rd, and went to Calcutta, where he received,

and packed for transmission to Europe, the collections sent down

to him from the Khosia Hills and Assam. He arrived at Simla

May 20th. He is going vid Kangra to Kashmere.

Magnetic Observations.

Magnetic observations have been made at the following Stations :

—

A

—

Assam and Delta of the Ganges.

1. Oodulgoorie, on the Bhootan Frontier—December 30th and

31st, 1855, January 1st, 2nd, 3rd and 4th, 1856. Declination, hori-

zontal intensity, vertical intensity, and a set of observations for

ascertaining the daily variations, longitude and latitude.

2. Nurigoon, in Bhootan—January 9th, 10th and 12th. Decli-

nation, horizontal and vertical intensity, longitude and latitude.

3. Tezpore, on the right shore of the Brahmaputra—January

24th, 25th and 28th. Declination, horizontal and vertical force,

longitude and latitude.

4. Debrooghur, Upper Assam—February 5th and 6th. Declina-

tion, horizontal and vertical intensity, longitude and latitude.

Qowhatty—see preceding Eeport.
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5. Serajgunge, on the right shore of the Kenur River— February

17th. Vertical intensity.

6. Dacca—February 21st. Vertical intensity.

7. Koolna, on the right shore of the Bhogrup-—February 24th.

Declination, vertical force, longitude and latitude.

8. Calcutta, Botanical Garden, March 23rd and 24th. Declina-

tion, horizontal and vertical intensity, longitude and latitude.

9.

B

—

Plains of the Ganges in Hindoostan.

Benares—April 3rd and 4th. Declination, horizontal and

vertical intensity, longitude and latitude.

10. Lucknow, Oude—April 8th and 9th. Declination, horizontal

and vertical intensity, longitude and latitude.

11. Agra—April 15th. Declination.

12. Meerut—April 18th. Declination.

The magnetic elements were therefore determined from between

latitude 22° to 27° 5' N. in the valley of the Brahmaputra, and to

29° in the plains of the Ganges iucluding a difference in longitude

of 16° 5' from 95° to 78° 5' East of Greenwich.

One of the general results was, that the magnetic force, particu-

larly the dip, has been found much greater than is indicated by the

general formulae.

The Dip.

A.—In the valley of the Brahmaputra and delta of the Ganges,

the dip was found to be

—

At Debrooghur, .. 38° 29' 17

„ Tezpore, .. 37 14 58

„ Oodulgoorie, .. 36 27 52

„ Nurigoon (Bhootan,) .. 37 11 69

„ Gowhatty, .. .. 35 IS 73

„ Serajgunge,.. .. 32 3 15

„ Dacca, .. 31 80

„ Koolna, .. 29 18 49

„ Calcutta, .. .. 28 6 4

B.—In the plains of Hindoostan it was

—

At Benares, .

.

.. 32 40 9

„ Lucknow, .. .. 35 18 20
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A similar result has been found by ray brothers for the parts of

corresponding latitude in the NorthsWest Provinces and in Central

India.

The Southern part of India seems to agree better with the results

of calculation.

The Declination.

Tfie declination was not found to alter so irregularly in any of

the places examined, as we formerly found to be the case at Cherra*

punji, though the granite rocks in the valley of the Brahmaputra on

both sides of the river are identical with the rocks of the Khosia

and the Garrow Hills along the left edge of the Brahmaputra valley,

and the geological situation of the Himalayas along the right side

of the valley is very different, Some of these rocks in the valley

contain, as well as in the Northern parts of the Khosia Hills, a

very great amount of magnetic iron (in the rocks near Doobree,

Colonel Hannay recently has found it particularly predominant)

*

but the action on the needle is confined to the place itself, and

becomes at a very small distance untraceable.

The declination in the territory examined was East, being greatest

at Koolna and decreasing East and West of it. In Assam, as well as

at Meerut, a small increase is caused by the difference in latitude. In

Nurigoon, as in the Himalayas in general, the declination is decidedly

greater than the difference of latitude would lead us to expect.

A.—In the valley of the Brahmaputra and Delta of the Ganges,

the declination was found to be

—

At Debrooghur, .. 5. 2Q 8' E.

„ Tezpore, .. N. 1 59 E.

„ Oodulgoorie, .. N. 2 5 E.

„ Nurigoon (Bhootan,) .. N. 4 5 E.

„ Gowhatty, . N. 1 41 E.

„ Koolna, ,. N. 2 55 E.

„ Calcutta, .. N. 2 24 E.

,—In the plains of Hindoostan—

.

At Benares, .. N. 1 27 E.

„ Lucknow, .. N. I 12 E.

„ Agra, .. .. N. 1 14 E.

„ Meerut, .. N. 1 28 E.
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Meteorology.

In Assam, observations were made on the variations of the tem-

perature of the Brahmaputra, from Debrooghur to its ramifications

in the Delta, a subject of particular interest. Also, besides the regu-

lar observations on the temperature, moisture, and pressure of the air,

I made several experiments on the thermic influence of surfaces

covered with grass and tree jungle ; and Dr. Simmons, at Growhatty,

kindly assisted me during my absence, by making observations on

the ozone contained in the air, with papers identical with those

used by myself.

These observations are being continued for the next year.

The following Table contains* the temperature found in the

Brahmaputra, in its ramifications, and in the Delta, from Debroo-

ghur to Calcutta. The daily variations, even in Upper Assam,

scarcely exceeded 0.5 degrees C. =0.9 degrees F., but occasionally

differences of 2 to 3 degrees F. are found even in the Yery current,

caused in some cases by differences of depth, in others by lateral rivers

discharging themselves into the Brahmaputra.

I choose for the Table the temperature of the rivers at 11a. m.,

this hour representing very nearly the mean of the twenty-four

hours for the water ; for the temperature of the air for the same

reason the temperature at 9 a. m. is selected. Errors of the zero

points of the Thermometers Nos. 29, 70 and 88 are corrected.f

* A second series during the hot season is now being made by my Assistant,

Mr. Adams, on his way down from Sudiya.

t For the Hooghly, at Calcutta, I was furnished with observations on the

monthly variations of the temperature at high and low water by the kind assist-

ance of Mr. Schiller. The observations are now being continued by Dr. Thomson.
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Temperature of Rivers.

[No. 6.

Names of Names of the nearest February Temperature Temperature
Rivers. Places. 1856. of the water at

11 A. M.

of the air at

9 A. M.

° Centigrade. ° Centigrade.

Brahmaputra, . .

.

At Debrooghur, ... 6 15.6 12.4
Above Dikhoo Mookh,... 8 15.7 12.6
Above Dhunsiri Mookh, 9 16.2 13.7
Tezpore, 10 17.1 16.2

At the mouth of the

Kulluny, 11 17.2 15.8
Growhatty, 13 17.5 14.6
Above Doobree, 14 17.8 17.0
Below Doobree, ... 15 18.4 19.3
Bugwa, ... 16 19.4 18.6

Hajeepore, 17 19.3 18.7

Zuboona, Serajgunge, 18 19.6 20.7

9) ... Amerbad, 19 19.7 22.1

Kertinana, Senpore,... 20 21.2 21.7

Bargunga, Kalaghaut, 21 22.8 22.8

Damudar, Burrissole, 22 21.6 21.8

Charcolleej Bidaboorea, 23 21.6 21.4

Passur, Koolna, ... 24 22.0 20.5

Seprah, Near Grant No. 214 Sun-
derbunds, 25 23.5 23.4

Terra Banka, . .

.

Near Grrant No. 155 Sun-
derbunds, 26 23.8 25.5

Moree Grunga, . .

.

East of Saugor Island, . .

.

27 24.6 26.1

The variation of the temperature of the air is 26° 1— 12° 4=13° 7,

C, of the water 24° 6—15° 6=9° C.

In the Dhunsiri and in the Eiju, the difference between the tem-

perature of the Dhunsiri near Orang in the valley of Assam and

of the Eiju, a lateral affluent of the Dhunsiri at Nurigoon, was

Dhunsiri, 18° 1

Kiju, 9

Djff 9 1 C.

During my journey from Calcutta to Umballa, I also several times,

tried some experiments to measure the heating power of the sun's

rays under various conditions.

I used for a complete observation, the following thermometers :

—

V Dry and wet bulb for temperature and moisture of the air.

2. J
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3. A thermometer exposed to the sun with white bulb. It had

no brass scale, and a very thin capillary tube for the mercury, sur-

rounded by a larger glass tube, the ordinary form of thermometers

on the Continent. The advantage of this is that the instrument

indicates nearly without error the temperature of the mercury in

the bulb unaffected by the disturbing influence of appendices. But

even in this shape, a thermometer offers no absolute measure for

insolation, the whiteness of the glass forming the bulb, its colour and

transparency modifying very appreciably the apparent action of the

sun on different instruments.*

4. A thermometer of a similar construction, with blackened bulb.

5. A Kew standard thermometer, with thick glass tube, the divi-

sions being in the glass stem. It had its bulb blackened, and also

half of the mantle of the cylinder behind the divisions. This, as

well as the following, was placed on a large surface of black wood,

which getting heated all round, very nearly as much as the thermo-

meter itself, prevents an irregular loss of heat towards objects of

different temperature in its vicinity ; the presence of grass or gravel,

for instance, would otherwise affect the reading of the thermome-

ter. It may be considered as a good proof of the comparability of

the thermometers in such an arrangement, that the Kew standard

and the following thermometer, No. 6, stood very nearly alike.

6. A boiling thermometer, every degree divided into 50ths, the

mercury begins to reach the divided scale only at 78 degrees C,

being intercepted by a second enlargement of the tube. Bulb black-

ened. The mercury contained in the capillary tube being here only

a very small part of the mercury under the black stratum, and be-

ing protected besides by a second outer glass cylinder against loss

of heat, I found this instrument the best for these experiments as

long as the insolation was hot enough to raise the mercury to the

divided part. Besides, the y-J-o^ °f ^ne degree being read with

perfect accuracy, it showed very rapidly even the minutest changes

in the atmospheric conditions.

7. The surface of the ground. The thermometer was phiced in

the reddish sand forming the general deposit in the plains of Hin-

* For relative determinations for distanee, and for the annual and daily varia-

tions, careful observations with any thermometer would be very useful.

4 D
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doostan. It was during the first experiments covered with a

stratum of the sandy soil about one centimetre thick, but in the ex-

periments at Umballa a little hole was filled with mercury and

this covered with the stratum of soil. By this arrangement the

thermometer was kept through the medium of the mercury, in a

much more intimate contact with the particles of the soil, the tem-

perature of which it was to indicate.

8 and 9. Metals exposed to a tropical sun feel remarkably hot

when touched, but this is due in a great measure to their conducting

power. Their real temperature seemed an interesting object for

direct determination. I therefore exposed two metal vessels, the

one an iron bottle, well screwed and filled with mercury to two-

thirds of its volume ; the other a flat square copper basin (used

generally as an artificial horison,) blackened, with about two cubic

centimetres of mercury distributed over it in isolated drops. Both

were put upon a soft and thick layer of cotton. In making the obser-

vation with the copper basin, the cotton was slightly pressed down

at one side, so as to incline the basin without the necessity of

touching it, causing the mercury to collect in one corner. The ther-

mometer was then dipped into the mercury, which it might be

expected had assumed the temperature of the metallic surface with

which it was in contact.

The following Table contains the reading of the different ther-

mometers at Umballa ; the correction for index errors are applied to

the reading. The instruments with black bulbs and on black wool

were read with a telescope from 4 to 5 feet distance, since any near

approach to read them with a magnifier altered very suddenly the

indications of the thermometers.
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The haze, during the experiments at TJmballa, though generally

accompanying the hot winds, modified the heat, particularly for

the boiling thermometer ; also the small clouds, though very thin,

and not covering the sun at the moment of the reading, had caused

a sensible depression in the black thermometers on the wool ; the

other black bulb, freely suspended, being much less sensible for the

rays of the sun, since the objects against which it radiated changed

their temperature but very little {see " Surface of Ground,") went

on steadily rising.

The great heat of the air lasting till sun-set is very characteristic

of days with hot winds in general ; also the surface of the ground

keeps remarkably warm during the first hours after sunset though

it loses 25 degrees C. during the night.

Notwithstanding this great variation, no particle of dew is de-

posited in these regions during nearly three months, the wet bulb

thermometer sinking even 10 degrees lower during the night than

the dry one.

The power of the sun's rays was also determined at Benares and

Cawnpore.

At Benares the boiling point thermometer, in an arrangement

like the one just described, was exposed on the 3rd of April.

It stood at 12 H. 30 M., 78°.15 Centigrade.*

1 „ 5 „ 82.60

1 „ 10 „ 84.23

1 „ 15 „ 84.08

The maximum seems to fall decidedly after 12, (the sun's power

decreasing less rapidly than the loss of radiation is diminished by

the general increase of the temperature of the air continuing till 2

or 3 P. M.) The maximum on normal days, without clouds, and

with very light wind, seems to be reached pretty regularly at Hi.

10m. to \h. 20m. p. m.

At lh. 29m. the wind at Benares became more violent, about 6.5

metres per second, and felt very hot. To my surprise the thermo-

meter immediately went down, the thermometer with the white

bulb in the sun also fell, though very little. Evidently the in-

struments had gradually surrounded themselves with a stratum of

* The readings are corrected for index errors.
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heated air, corresponding with the temperature of the mercury,

which, during the periods of stronger wind, was removed, and re-

placed by one less hot.

The readings were

At 1-42 p. M 82.60 Centigrade.

(Wind increasing very much at 1.44 p. m.)

Thermometer at 1.46 p. M 78.74 „

It rose again, in a slight lull, from 1.53 to 2.10 p. M.

It stood at 2.10 p. M 80.45;

then the wind setting in again, it gradually sank, and soon (2.35

p. m.) disappeared below the divided scale.

At Allyghur, April 17th, the day was particularly clear ; the

"West wind hot, but not very strong. Here I found the highest

temperature I had yet observed, viz. 90° 30 C. or 194 54 E,# the

time of this maximum, 1.20 p. M., coinciding very nearly with that

observed at Benares.

I was enabled to compare my instrument with one used by Mr.

Gubbins,t the bulb of which was protected against lateral radiation,

by being enclosed in a double cylinder of glass. The two instru-

ments agreed, at least for the maximum, better than might have

been expected. The time of the maximum was naturally, not so

well denned in the one enclosed in the glass tube, as in the other

lying on wool : the former was too cold before the period of its

maximum, too warm afterwards. The readings were on April 3rd

—

Schlagiwtweit.

Hypsometer
No. 5.

Gtibbins.

In glass cylinders.

Black bulb

exposed free.

12-0 . . . A
1-15 . . . .[

1-20 . . . .

[

1-45 . . . . f

2-35 . . . A

88.58 C.

191.44 F.

90.13 C.

194.23 F.

90.30 C.

194.54 F.

86.10 C.

186.98 F.

80.60 C.

177.08 F.

] 190.5

~) Disturbed by ap-

) proaching too near.

] 189.5

] 188.0

] 185.0

126.0

] 127.1

128.5

119.0

122.0

* Corrected as the following for index error.

t We are deeply indebted to Mr. and Mrs. Gubbins for the communication of
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When the hot winds are very violent, they diminish the power

of insolation very much owing to the quantity of dust they raise,

which very often, like thick aqueous clouds, completely hides the

position of the sun, and sometimes even produces a darkness like

the thickest fog.

I noticed a peculiar coloration of the sun during dust-storms,

which is, I think, a regular phenomenon accompanying them, when
the air has lost a certain amount of transparency.

In fogs the disk of the sun is red, or at least of a decided reddish

tint, when sufficiently darkened to be looked at without a dark

glass. In dust-storms the sky has also, as in fogs, a decidedly red-

dish colour, which in this case is that of the dust itself, but the sun's

disk is blue, a phenomenon evidently connected with the suspension

of solid particles in the air.* I observed this colour best on the 6th

of April at Futtehpore. The hot wind lasted from 12.45 to 6.10

p. m., and stopped very suddenly after sunset. The sun was very

much obscured as early as 1 p. m., and had then assumed this

blue appearance so decidedly, that it looked like the sun's disk seen

through a dark-blue glass, the shadow of a thin cylinder falling on

white paper was nevertheless well denned and reddish, showing that

the illuminated paper had received rays of the (complementary)

bluish colour.

The blue colour of the sun, though the light was gradually much

diminished, lasted until 5.10 p. m., when the sun had a height only

of about 15 degrees : then the disk soon disappeared entirely be-

hind the clouds of dust.

The temperature of the airf was corrected for index errors on

the 3rd of April—

a series of most accurate meteorological observations, which not only embraced

the ordinary objects of observation, but in which, at the same time, a great variety

of experiments were combined with equal skill and ingenuity.

* A similar dust-cloud passing perhaps at a small height above the ground may

explain the blue appearance of the sun mentioned in the Second Edition of Sir

John Herschel's Astronomy.

f A room with tatties was easily kept at 25° to 27° C. in the centre of the

apartment, the wind being very strong.
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At 12,

1,

2,

3,

4,

5,

6,

The tempera

Dry. Wet.

38.2 19.9"

38.1 19.0

37.3 19.3

37.3 19.3 L

37.3 19.2

36.7 19.1

36.4 18.9^

Direction of the

hot winds West, very-

strong, from 12.45 to

6.10.

;ure of the air diminished, as occasionally noticed in

the observations above-mentioned, with the increase of the wind

and discoloration of the air.

A coincidence worthy of notice is the sudden cessation of the

wind after sunset, which took place at every one of my observa-

tions. Generally speaking, it is characteristic of the hot winds that

in the beginning of the hot season the wind always ceases very

near sunset, the night is very calm, and towards the morning an

Easterly breeze is not unfrequently felt.

The cause of the hot winds ceasing with sunset seems to be the

great depression of temperature during the night, coinciding with

the Westerly direction of the wind. In consequence the wind

meets, soon after sunset, with surfaces covered with a stratum of

air cooled by the vicinity of the radiating surface of the ground
;

the hot wind passes over this stratum and is therefore not felt near

the surface.

It is only during the middle, and towards the end of the hot

season, that the hot winds blow till 2 or 3 o'clock in the morning,

when the rains stop them suddenly.

The hour of the day at which the hot winds commence, is variable

from the beginning to the end of the hot season. In the first

months they begin to blow at 12 or perhaps 1 p. m., then the period

becomes gradually earlier, till a short time before the rains they

begin at 6 or 7 a. m., leaving only a few calm hours in the very

early part of the morning.

The quantity of carbonic acid in the air during the hot winds is very

small. It reached, in an experiment at Allyghur,* scarcely T -Jo part

* The quantity of air examined was 50,000 cubic centimetres, the increase of

I weight of all potassium tubes reached was not a full milleogramme.
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in 10,000 parts of air, the ordinary quantity being 3.5 to 4 parts in

10,000.

Geological Observations.

Of the valley of the Brahmaputra, a detailed map has been pre-

pared, showing the different soils, with observations on former

levels and beds of the river, and depths from the surface deposits

to the sub-soil. Different coal localities in the Bhootan Himalayas,

and in the Naga Hills, have been examined and entered in this

map *

These observations, compared with the examinations of the dif-

ferent soils of the Delta of the Granges, show that the valley of the

Brahmaputra differs from the Delta in being covered with lacustrine

deposits, occasionally varied by the coarse gravel brought down by

the Himalayan Eivers on its North-Eastern side.

The course of the actual Brahmaputra, originally flowing in the

bed of the Lohit, (which was the original name used in this valley,)

has not been altered by a sudden change of its bed, but has gradu-

ally shifted itself ; the deposits made on the right bank (where all

lacustrine soil is carried away and replaced by the actual deposits

of the river) being very different from the clays on the left.

In the Himalayas, along the North-East side of the Brahmaputra,

the coal is found in small seams of sand-stone alternating with

strata of conglomerates of pebbles (Nageflue,) the pebbles being re-

markably smaller than the deposits of the present rivers.

To these sedimentary rocks succeed, at a short distance from the

banks (much shorter than in the Western Himalayas,) crystalline

hornblendic rocks, chiefly hornblendic gneiss, with a peculiar linear

arrangement of quartz nodules succeeding each other, when seen, in

the proper section, like beads on a string.

The dip of the stratification in the sand-stones and conglomerates,

which form the outer ranges of the Bhootan Himalayas, is very

well defined by the alternation of the finely grained sand-stones

with the conglomerates.

The dip of the strata is North 30 degrees to 40 degrees West,

inclination 55 degrees to 05 degrees.

* This map, in four sheets, scale four miles to an inch, has been sent will my

manuscripts to the Hon'ble the Court of Directors.



1856.] Report on the Magnetic Survey. 569

In the crystalline hornblendic rocks, the cleavage, which is well

developed, dips also in the same direction. The mean direction of

this dip was also found North 30 degrees to 35 degrees West,

inclination 55 degrees to 60 degrees.

It is deserving of remark, that this dip of stratification and cleav-

age planes are quite analogous to the direction of dip in Sikkim and

the Western Himalayas of Kumaon and Gurhwal. In all these

parts of the Himalayas the dip of the cleavage is chiefly Northerly,

varying in different parts to the East or to the West.

4, E



PROCEEDINGS

OF THE

ASIATIC SOCIETY OF BENGAL
For November, 1858.

At a monthly general meeting of the Society held on the 5th

instant, at the usual hour,

Hon'ble Sir James Colvile, Knight, President, in the Chair.

The proceedings of the last meeting were read and confirmed.

Eaja Srishchuuder Eaya Bahadoor, of Krishnagur, duly proposed

and seconded at the last meeting, was balloted for and elected a

member.

The election of Mr. E. A. Samuells as a Member of the Council,

vice Dr. Sprenger, reported at the last meeting, was confirmed

under bye-law 60.

The Council submitted the following reports :—

1st.—In reference to the Stacy collection of coins.

Report.

In a letter lately received, Captain "Wroughton, on behalf of the

daughters of Colonel Stacy, has offered to the Society for sale at

Es. 5,000, the valuable collection of coins and gems made by the

late Colonel, a list of which has been submitted. The Council are

strongly impressed with the importance of securing this fine collec-

tion, if possible, for the Society's Cabinet. They would not, how-

ever, consider it prudent to devote to this purpose so large a sum

as Es. 5,000 from the general funds of the Society, and they there-

fore propose that an endeavour should be made by opening a sub-

scription among the Members to raise such a sum as will defray the

whole, or a large part, of the amount necessary for the purchase.

The proposal was agreed to.

2nd.—In reference to the question of transferring the Society's

Geological collections to the new Government Museum, as proposed

in the letter (dated 11th July last,) from the Government of India,

which was laid before the Society at the August Meeting.
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Report.

The Council has to report on the proposition made by the letter

from Government, dated 11th July last. It has also had under its

consideration the letters from Mr. Secretary Beadon to Mr. Secretary

Grey, and to Mr. Oldham of the same date, and that of Mr.

Oldham to the Secretary of the Society, dated 19fch July last.

The majority oftlie Council, consisting of the eight following Mem-

bers, viz. Drs. Spilsbury, Walker and Macrae, Captain Young,

Messrs. Grote and Allen, and Baboos Ilamgopaul Ghose and

Eajeudralal Mittra, are decidedly adverse to the proposed transfer

of the collections in question to the Government Museum. They

conceive that such a transfer, if made, would be irreparable, that it

would be inconsistent with the terms on which thoso collections have

been acquired by, or presented to, the Society, and would be likely

to injure irretrievably the future prospects of the Society.

The minority, consisting of the following six Members:—the

President, Messrs. Beadon and Samuells, Drs. Boycott and Thom-

son, and the Secretary, are in favour of the proposed transfer, but

upon such conditions as the following :

—

1st.—The separation of the Society's collections from those be-

longing to Government, and their identification as the property of

the Society.

2nd.—The free access to and use of them by every Member of

the Society in as ample a degree as he now enjoys those privileges.

3rdly.—The right to resume them should the Society be here-

after minded so to do.

These conditions, however, if this view be adopted, would have

to be discussed and settled more formally between the Government

and the Society.

The minority is of opinion that such a course, whilst it would

secure the property of the Society, would render its collections more

generally useful.

In this state of things the Council recommend, that the question

should be referred to the Society at large, and that the correspon-

dence considered by the Council, and the minutes of the different

Members of Council who have expressed an opinion thereon, be

circulated with the proposition.

4 e 2
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It should further be noticed as an element iu the consideration of

the question, that by means of the removal of the Museum of Eco-

nomic Geology, the Society has lost the services which the Curator

of that Museum has heretofore rendered in the care of the Society's

Geological and Mineralogical collections.

The Keport was adopted.

Communications were received

—

1.—From Mr. B. H. Hodgson, a paper on the Aborigines of the

Nilghiris with remarks on their affinities.

2.—From Mr. Assistant Secretary Oldfield, enclosing the Meteoro-

logical Register kept at the office of the Secretary to the Govern-

ment of the N. W. P., Agra, for the month of September last.

The Librarian submitted his usual monthly report.

Captain Yule read a paper, being an account of the remains of

the ancient Burmese Metropolis, called Pagan, on the left bank of

the Irrawaddee, 100 miles below Ava, appropriately termed by the

German Geographer Bitter, " the Burman Thebaid."

A short sketch was given of the legendary history of the early

Burmese monarchy, chiefly from Colonel Burney's papers in the

early journals of the Society. Tagoung, above Ava, was the first

seat of the Kings, to whom a sacred Indian descent is assigned.

Tradition then carries the kingdom to Prome where a great city

existed, before the Christian era, under the name of Thare Khet-

tara (Sri Kshetra.) On the fall of this city an offshoot of the

royal race was established at Pagan, A. D. 107.

According to Burney and Crawfurd this was the city of which

the paper treated. But according to other authorities it was

Upper or Old Pagan, adjoining Tagoung above Ava, in lat. 23° 30',

where a city is still traceable, which has been visited by Colonel

Hannay, Dr. Bayfield, and the Eev. Mr. Kincard ; by the latter

account Lower Pagan was founded about A. D. 850.

Pagan was destroyed by the Chinese in the end of the thirteenth

century. The invasion is supposed to be that described by Marco

Polo, as the conquest of the Kingdom of Mien, a name, it is be-

lieved, still given to Burmah by the Chinese.

Former accounts of these remains give no adequate idea of their

importance and architectural magnificence.
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The temples are of all kinds, but most of them are not mere

ckaitiyas or dead masses of brickwork, but hollow vaulted temples

containing images of the Buddha. They are of all sizes from 20 or

30 feet square, up to more than 200 feet square ; cruciform in plan,

containing vaulted cells and corridors, the upper part rising in suc-

cessive terraces, and crowned by a spire resembling that of the

more ancient Hindoo temples in Mr. Fergusson's drawings. The

number of temples remaining can scarcely be less than 1,000. They

cover an area of about 8 miles by 2.

A detailed description was given of the two most prominent

temples, the Ananda (of which the etymology is disputed, but pro-

bably Anan ta "the endless,") and the Thapinyu (servagna "the

Omniscient.")

The most singular part of the impression made by these build-

ings was their strong suggestiveness of resemblance in general

effect to the church architecture of southern Catholic Europe.

This led to many speculations in the minds of the visitors of the

possibility of European aid in their construction ; but there is no

good ground for deeming this possible. The first European notice

of Burma is Marco Polo's, but he does not seem to speak as an

eye-witness. The first traveller on record* visited Burma about A.

D. 1440. These temples date from the 11th and 12fch centuries.

The material is what we call in India kucha pukka, i. e., brick

with mud cement, but covered with plaster in which the decoration

is executed. We are not in India used to conceive of kucha pukka

structures 200 feet high.

Pointed arches and vaults, doorways surmounted by pediments

of singular flamboyant spires or horns, decorated pilasters of an

almost perfect Roman character, friezes of festoons of beads sus-

pended by tusked and grinning heads, are some of the characteris-

tics of the architecture. In one temple flat brick arches beauti-

fully executed were disclosed by the decay of the plaster.

Many of the details of the ornament were shown to be found in

Indian buildings in the South of the Peninsula, in Central India,

in Assam, in Sarnath near Benares, in the temples of Orissa, and

in the great Javanese remains described by Baffles.

* Nicolo da Conti.
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But where should we find in India any model of the composi-

tion ? Where anything approaching the classical beauty of deco-

ration in some of the smaller temples, and the stupendous archi-

tectural majesty of the larger ?

Perhaps the nearest analogy in form is found in the rock-cut

Baths of Mahabalipooram near Sadras.

The paper was read in explanation of about five and twenty

illustrations, partly kalotypes by that accomplished photographer

Captain Tripe of the Madras Army, and partly drawings, plans,

elevations, sections and details on a large scale, prepared by Cap-

tain Yule, from measurements made on the spot with the kind aid

of Mr. Oldham and Lieutenant Heathcote of the Indian Navy.

On the motion of the President the thanks of the meeting were

voted by acclamation to Captain Yule for his very interesting paper.

Mr. Oldham gave notice that at the next meeting he would

move that for rule 8 of the Society's rules the following be sub-

stituted.

Ordinary members shall be divided into two classes, Eesidents

and non-Eesidents. All members who may live in Calcutta, or

within any distance thereof, not exceeding 12 miles, for any portion

of the year exceeding three months, shall be considered Eesident

members. All members who may reside permanently at a greater

distance, or who may only occasionally visit Calcutta for periods

shorter than three months, shall be considered non-Eesident

members.

Ordinary members " Eesidents" shall pay an admission fee of

32 Es. and an annual subscription of 64 Es., payable in advance,

annually or quarterly. Non-Eesident members shall pay an admis-

sion fee of 32 Es. payable in advance, quarterly or annually.

Non-Eesident members who may subsequently become Eesidents,

shall be liable to the advanced rate of subscription from the first

day of the quarter, next succeediug their change of residence, and

in the same manner Eesident members who may become non-Eesi-

dents shall be entitled to the reduction in their subscriptions.
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Library.

The Library has received the following accessions during the month of

October last.

Presented.

The White Yajurveda, edited by A. Weber, Part II. No. 8, 1855,

Royal 4to.

—

By the Editor.

The Anvar-i Suhaili; or, the Lights of Canopus; being the Persian

version of the Fables of Pilpay; or, the book "Xalilah and Damnah,"

literally translated by E! B. Eastwick, Hertford, 1854, Royal 8vo.

—

By

the Translator.

A Table of Synchronisms : compiled by E. Clibborn, with an Essay on

the Probability of Saul, Beniah, &c. having been the Hycsos Rulers,

Salatis, &c. Dublin.

—

By the Author.

Journal of the Statistical Society of London, Vols. 9 to 18, from 1846

to 1855, and part 2 of Vol. 19, June, 1856.

Sanskrit—Worterbuch herausgegeben von der kaiserlichen akademie

der Wissenschaften, bearbeitet von Otto Bohtlingk und Rudolph Roth,

Bogen, 11-20, 21-30, 31-40. St. Petersburgh, 1853 and 1854—By the

Editors.

Philosophical Transactions of the Royal Society of London, for the year

1855, Vol. 145, Parts I. and II. A List of Members.

—

By the Society.

Proceedings of the Royal Society, Vol. VII. Nos. 14, 15 and 22.

—

By
the Same.

The Transactions of the Royal Irish Academy, Vol. XXII. Part VI.

Dublin.—-By the Society.

Proceedings of the Royal Irish Academy, for the years 1854-55, Vol. 6,

Part 2nd, two copies.

—

By the Society.

Indische Studien, Beitrage fur die Kunde des indischen Alterthums,

von Dr. A. Weber, Dritten Band Zweites uud Drittes Heft, 4 copies and

Dritter Band, 1 copy.

—

By Dr. A. Weber.

Jahrbiicher der X. K. Central-Anstalt fur Meteorologie und Erdmag-

netismus, von Karl Kreil, Band III. January 1851, Wien, 1855.

—

By the

Imperial Academy of Vienna.

Denkschriften der Xaiserlichen Akademie der Wissenschaften, Philoso-

phisch-Historische Classe. Sechster Band.

—

By the Same.

Ditto, Ditto, Mathematisch-Naturwissenschaftliche Classe, JNeunter

Band.

—

By the Same.

Almanach, ditto, 1855, ditto.

—

By the Same.

Sitzungsberichte der ditto ditto, Band VIII. Heft 4 and 5.

—

By the

Same.

Ditto IX. Heft 2 aud 2.

—

By the Same.
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Sitzungsbericlite der ditto ditto, Band XV. Heft 3.

—

By the Same.

Ditto XVI. Heft 1 and 2.—By the Same.

= Ditto XVII. Heft 1—3.—By the Same.

Ditto Ditto, Philosophisch Historische

Classe.

—

By the Same.

the Same.

Ditto VIII. Heft 3, 4 and 5 in one.—By

Ditto IX. Heft 1 and 2.—By the Same.

Ditto XV. Heft 2 and 3.—By the Same.

, Ditto XVI. Heft 1 and 2.—By the Same.— Ditto XVII. Heft 1 and 2.—By the Same.

Archiv fur Kunde osterreichischer Geschistsquellen, Band XIV. Heft 2

and Band XV. Heft 1.

—

By the Same.

Monumenta Habsburgica. Sammlung von Actenstiicken und Briefen zur

Geschichte des Hauses Habsburg in dem Zeitraume. von 1473 bis 1576,

Zweiter Band Erste Abthelung.

—

By the Same.

Notizenblatt 1855, Nos. 13 to 24 —By the Same.

Die Eeierliche Sitzung der ditto, am 29 Mai, 1852 Wein.

—

By the

Same.

Fontes Rerum Austriacarum. (Esterreichische Geschichtsquellen 1

Band, Erste Abtheilung, VIII. Band, Zweite Abtheilung, and IX. Ditto,

Ab. ditto.

—

By the Same.

" The Discovery of America by the Northmen and the Connection of

the Northmen with the East," 20 sheets.

—

By the Royal Society of

Antiquaries of Norway.

Memoires de la Societe Royale des Antiquaires du Nord, 1848-49, Co-

penhagen, 2 copies.

—

By the Same.

Antiquarisk Tidsskrift, Udgivet af det Kongelige Nordiske Oldskrift-

Selskab. 1849-1851 and 1852-1854.—By the Same.

Remarks on a Danish Runic Stone from the eleventh century, found

in the central part of London. By C. C. Rafn.

—

By the Same.

Bijdragen tot de Taal-land-En Volkenkunde van Neerlandsch Iudie,

Derde Deel, and Vierde Deel, Nos. I en 2.

—

By the Royal Institute

of History, Geography and Ethnology of Netherlands, India.

Memoire sur la Reproduction Imprimee des caracteres de l'Ancienne

E'criture Demotique des E'gyptiens, par H. Brugsch, Berlin, 1855.

Selections from the Public Correspondence of the Punjaub Adminis-

tration, Vol III. No. II. 1856, 4 copies.

—

By the Punjaub Government.

The Quarterly Journal of the Geological Society, Vol. 12, No. 47,

Part 3, August, 1856.

—

By the Society.
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Proceedings of the Anniversary Meetiug of the Royal Geographical

Society, No. 5.

—

By the Society.

Mr. David Smith's Report on the Coal and Iron Districts of Bengal.

—

By the Government of Bengal.

Entomological Papers, Nos. 2 and 3, July and August, 1856.

—

By John
Neitner, the Editor.

Natuurkundig Tijdschrift voor Nederlandsch Indie, Deel XI. Derde

Serie, Deel I. Af. 4, 5 og 6.

—

By the Natural History Society of

Netherlands India.

The Durbin Newspaper, for October, 1856.—Bv the Editor.

The Phoenix Newspaper, for ditto.

—

By the Editor.

The Morning Chronicle, for ditto.

—

By the Editor.

Exchanged.

The Athenaeum, for August, 1856.

The London, Edinburgh and Dublin Philosophical Magazine and

Journal of Science, No. 78, for September, 1856.

• Purchased.

The Literary Gazette, Nos. 25 to 29.

L'Athenseum francais, Nos. 27 and 30.

Ditto Indien, January to July, 1856.

Revue Des Deux Mondes, 15th August and 1st September, 1856.

Comptes Rendus, Nos. 3 to 6, July and August, 1856.

Tables des Comptes Rendus, Deuxieme Semestre, 1855, Tome 41.

Annales des Sciences Naturelles, No. 1, Tome V.

Revue et Magasin de Zoologie, No. 7 of 1856.

Revue Contemporaine des Athenseum Francais, 15th and 31st August,

1856.

Popular Astronomy, by F. Arago, translated by Admiral Smyth, and

Robert Grant, in 2 volumes, London, 1855, 8vo. 1 vol.

Meteorological Essays, by F. Arago. With an Introduction by Baron

Alexander von Humboldt. Translated under the superintendence of Col.

Sabine, London, 1855, 8vo.

Odontography; or, a Treatise on the Comparative Anatomy of the

Teeth; their physiological relations, mode of development, and micro-

scopic structure, in the Vertebrate Animals. By R. Owen, London, 1840-

1845, in 2 vols. Royal 8vo. Vol. 2nd contains an Atlas of 168 plates.

The Expedition for the Survey of the Rivers Euphrates and Tigris,

carried on by order of the British Govt, in the years 1835, 1836 and 1837-

By Lieut.-Col. Chesney : vols. 1st, 2nd, and 3rd, Royal 4to. London, 1850.
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The Geography of Herodotus, by J. T. Wheeler, London, 1854, 8vo.

Quarterly Journal of Microscopical Science : including the Transac-

tions of the Microscopical Society of London. London, Nos. 1 to 15, Oct.

1852 to April 1856.

The Geography of Strabo, translated by H. C. Hamilton and Dr. W.
Falconer, in 3 vols. London, 1854, Royal 12mo. 2 vols.

The Mahavira Charita, or the History of Rama, a Sanskrit play by

Bhatta Bhavabhuti, edited by F. H. Trithen. London, 1848, Royal 8vo.

The Dasakumara Charita, or Adventures of ten Princes. A Series of

Tales in Original Sanskrit, by Sri Dandi, edited by H. H. Wilson.

London, 1846, Royal 8vo.

Bhagavad-Gita; or the Sacred Lay : a colloquy between Krishna and

Arjuna on Divine matters: an episode from the Mahabharata, with the

title ^tWR-^trTT S^fa^T ^TJT*OT ^tSPITO *TW<^ I By J. C. Thomson.

Hertford, 1855, 8vo. Royal 12mo.

Biblisches Realwcerterbuch zum handgebrauch fur studirende, candi-

dates Gymnasiallehrer und prediger ausgearbeitet, von Dr. G-. B. Winer.

Leipzig, 1847, Erster Band, A.—K. Royal 8vo.

Sakuntala; a Sanskrit Drama, in seven Acts, by Kaliclasa;—the Deva-

nagari recension of the text now for the first time edited in England, with

literal translations of all the metrical passages, &c, by M. Williams.

Hertford, 1853, Royal 8vo.

Arabum Proverbia, by G. W. Freytag, Tom. III. Bonn, 184'3.

Histoire generale et Systeme compare des Langues Semitiques, par E.

Renan, Part I. Paris, 1855, Royal 8vo.

Alphabets of all Nations, 2 sheets folio, 1 copy.

Natural History Review, from January, 1854 to April, 1856, 10 Nos.

Lexiologie Indo-Europeenne ou Essai sur la Science des Mots San-

skrits, Grecs, Latins, Francais, Lithuaniens, Russes, Allemands Anglais,

&c. par. H—J. Chavee. Paris, 1849, 8vo.

Vergleichungs-Tabellen der Muhammedanischen und Christlichen

Zeitrechnung ; von Dr. Ferdinand Wustenfield. Leipzig, 1854, 4to.

Description of a Planispheric Astrolabe constructed for Shah Sultan

Husain Safawi* King of Persia, and now preserved in the British Mu-

seum ; by W. H. Morley, Royal Folio. London, 1856.

Gour Doss Bysack,

Librarian and Asst. Secy.

The 1st November, 1856.
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Fob December, 1856.

At a Monthly General Meeting of the Society held on the 3rd

instant, at the usual hour.

The Venerable Archdeacon John H. Pratt, senior member present,

in the Chair.

The proceedings of the last meeting were read and confirmed.

Presentations received

—

1st.—From the Government of India, at the request of Captain

Yule, a copy of his narrative of the mission to the Court of Ava.

The thanks of the meeting were voted to Captain Yule for his

good offices in obtaining for the Society, this interesting and valu-

able addition to its Library.

2d. From Capt. W. S. Sherwill, F. G-. S., a series of specimens

from the Borrowdale Plumbago Mine in Cumberland, collected by

him on the spot, consisting of

—

1. Slaty rock (upper Silurian) from Borrowdale, 500 feet below

the Greenstone Porphyry, containing the Plumbago carburet of iron.

2. Greenstone containing iron pyrites (sulphuret of iron) found

in close proximity to the plumbago.

3. Greenstone porphyry discoloured with oxide of iron, the red

oxide is considered by the miners as a sure index and guide to the

presence of plumbago.

4. The red oxide is here shown in conjunction with the plumbago,

the plumbago having been forced into narrow crevices in the green-

stone rock, the mineral bearing marks or striae caused by friction.

5. The plumbago in small nests embedded in greenstone por-

phyry.

6. Greenstone porphyry strongly impregnated with plumbago.

7. Tolerably pure plumbago. The striae where it lay against

the containing- rock are still visible upon its surface.

8. Specimens dug from a nest of plumbago that was found em-

bedded in greenstone porphyry (No. 6.) This quality is used in the

manufacture of lead pencils.

9. Plumbago of divers degrees of purity and value, also used for

pencils.

10. The purest specimens of plumbago obtainable, valued £30

a ton.

4 j? 2
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11. Inferior quality plumbago as prepared for polishing iron,

price one penny.

Capt. Sberwill also exhibited to the meeting a series of specimens

from the strata pierced in boring the Puits de Grrenelle or the great

artesian well at Paris which now supplies \ of Paris with water

brought from a depth of 547 metres equal to 1,686 feet.

On the proposition of the Chairman, the thanks of the meeting

were voted to Capt. Sberwill for the valuable specimens presented

to the Society.

A note from Mr. Gr. P. Edmonstone, intimating his wish to with-

draw from the society, was recorded.

In pursuance of the notice given at the last meeting, Mr. Old-

bam moved.

" That for rule 8 of the Society's rules, the following be sub-

stituted, viz.

" Ordinary members shall be divided into two classes, residents

and non-residents. All members who may live in Calcutta, or with-

in a distance thereof not exceeding 12 miles for any portion of the

year exceeding three months, shall be considered resident-members.

All members who may reside permanently at a greater distance, or

who may only occasionally visit Calcutta for periods shorter than

three months, shall be considered non-resident members.

" Ordinary members, residents, shall pay an admission fee of

32 Es., and an annual subscription of 64 Es. payable in advance

annually or quarterly ; non-resident members shall pay an admission

fee of 32 Es., and an annual subscription of 32 Es. payable in ad-

vance quarterly or annually.

" Non-resident members who may subsequently become residents,

shall be liable to the advanced rate of subscription from the first

day of the quarter next succeeding their change of residence, and in

the same manner resident members who may become non-residents,

shall be entitled to the reduction in their subscriptions."

The proposition was referred to the Council for report in ac-

cordance with rule 45.

Communications were received

—

1. Prom Mr. Assistant Secretary Oldneld, enclosing copy of a

meteorological register kept at the office of the Secretary to the

Government of the N. W. P. Agra, for the month of Sept. last.
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3. Prom Mr. J. Nietner, some additional papers on the Coleop-

tera of Ceylon.

4. Prom Messrs. Hermann and Bobert Schlagintweit, copy of

a report on the progress of the Magnetic Survey from July to

September last, being an account of a journey across the chain of

the Koenluen from Ladak to Khotan.

The Librarian submitted his usual monthly report.

Mr. H. F. Blanford called the attention of the meeting to a series

of fossils from the nummulitic rocks of Scinde, which had been found

among the boxes belonging to the Government Museum of Economic

Geology and had since been arranged and examined. These were

now on the table. The Geological Survey were also indebted to

Colonel Baker for kindly presenting to their collection a few species

of which the original collection did not contain examples.

The collection consisted of 247 species, viz. :

Species.

Mammalian Bones, 1?

Pish teeth, 1

Cephalopoda.

Nautili, , 2

Gasteropoda,

Strombiaae, 9

Muricidae, ,. 26

Buccinidae, 10

Conidae, 6

Volutidae, 8

Cypraeidae, 8

Naticida?, ... 9

Cerithiadae, 10

Turritellidae, 10

Littorinidse, 3

Turbinidte, 4

Lamelli-lranchiata.

Ostreifhe, 20

Mytilidae, 4

Arcadae, 9

Chamidse, 4

Cardiadae,
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Succinidae, 9

Cyprinidse, 16

Veneridse, ...... 18

Anatinidae, 1

Pholadidae, ' 1

Bryozoa.

Discoflustrella, 1

Annelidce.

Serpulidae, 2

Crustacea.

Balanidse, 2 ?

Brachy ura, 3

Echinoidea.

Ecliinida3, 9

Cidaritidae, 1

Clypeasteridae, 1

Cassidulidae, 2

Spataugidae, 5

Folypiaria.

Helianthoida, 16

Rhizopoda, ..... 10

Summary.

Vertebrata, 2 ?

Mollusca, 194

Articulata, 7

Badiata, 34

Protozoa, 10

Total, 247 species.

Of the above species not more than 143 have been identified as

known forms described and figured in the works of M. M. D' Archiac,

Deshayes, and J. de C. Sowerby.

It is not, however, probable that the whole of the remaining species

are new, and of the thirteen species of corals as yet not identified,

the majority may possibly be found described in the works of M. M.

Milne Edwardes and llahne. Further comparison may, moreover,
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shew that some few other species have been described as occurring

in rocks of the Eocene age in Europe, though new to the nuinmu-

litic rocks of India, but allowing for such possible identifications,

it is probable that a very large proportion, amounting to not less

than one-fourth of the whole collection, are new and undescribed

forms. As considerable collections of nummulitic fossils from

Scinde and Cutch have been previously described and figured by

Messrs. Sowerby and D'Archiac, this is a striking fact, and indi-

cates a richness in the fauna of the nummulitic rocks of Scinde,

probably not much inferior to that of the Paris Eocenes.

The general fades of the fossils in the present collection is that

of a moderate depth of water, probably not exceeding 40 fathoms

or the equivalent of the Coralline Zone as defined by the late Pro-

fessor E. Forbes. It would be extremely interesting to institute a

comparison between the nummulitic fauna of Scinde and that of

the Indian Ocean at the present day, since so far as can be judged

from the collections of shells brought from Kurrachee by Col. Baker,

a great generic resemblance exists between the two series, but until

more detailed investigations of the marine life of the Indian Ocean

have been made, and the results of dredgings at different depths

placed on record, such a comparison would be premature.

Mr. Oldham gave a brief sketch of the nature and extent of the

nummulitic rocks in India, prefacing his remarks by a notice of the

distribution of Nummulites in the geological series of Europe. The

group was traced from Persia in the west, through Cutch, Scinde

Beloochistan, the Salt Bange, Nainee Tal district, Sikkim, the Khasi

Hills, to the Irrawaddee in the East, the peculiar features in each

being represented on sections exhibited to the meeting. With con-

siderable local variation as might naturally be anticipated, there

was a constancy in the general succession, and a remarkable con-

stancy in the organic remains.

Some general conclusions bearing on the geological age of these

rocks were referred to ; and the utter impossibility of any sound

results being arrived at without a full knowledge of the organic

remains of such deposits insisted upon.

On the motion of the chairman, the thanks of the meeting were

voted by acclamation to Mr. Blanford and Mr. Oldham, for their

very valuable and interesting communications.
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LiBRAKY.

The Library has received the following accessions since the last meeting.

Presented.

Report of the Mission to Ava. By Capt. Yule, Folio.

Homer's Iliad, 8vo. (an old copy).

—

By Mr. Theobald, Junior.

An Appendix to Eeport of the Committee for Scientific Inquiries in

Relation to the Cholera-Epidemic of 1854.

—

By the Same.

Selections from the Public Correspondence of the Punjab Administra-

tion, Vol. III. No. 3, 1856, 4 copies.—By the Punjab Government.

General Report on Public Instruction in the Lower Provinces of the

Bengal Presidency, for 1855-56.

—

By the Bengal Government.
Abhandlungen der Philosoph-Philologischen classe der Koenigl. Baye-

rischen Akademie der Wissenschaften, Milnchen, Royal 4to. pamphlet,

Vol. VII. Parts 2nd and 3rd.

—

By the Academy.

der Historischen classe der ditto, 1855, Munchen, Royal

4to. Vol. VII. Part 3.—By the Same.

Gelehrte Anzeigen, Munich, Vols. 40 and 41, January to December,

1855.

—

By the Same.

Almanac for 1855.

—

By the Same.

Fried, W. J. Schelling, Denkrede, von Dr. Beckters. Pamphlet.

—

By

the same.

Denkrede auf die Akademi ker Dr. Thaddaus Siber und Dr. G. Simon

Pym, von Dr. Eamont. Pamphlet.

—

By the same.

Dr. Lorenz Hubner's Biographische Charakteristik, von J. Wismayr.

Pamphlet.

—

By the same.

Ueber Die Gliederung der Bevolterung, des Konigreichs Bagern, von

Dr. F. T. W. Herman. Pamphlet.

—

By the same Academy.

Proceedings of the Royal Society of Edinburgh, for 1855-56, Vol. III.

No. 46.—By the Society.

Transactions of the Royal Society of Edinburgh, Vol. XXI. Part III.

for the session 1855-56.

—

By the Same.

Proceedings of the Roval Society, Vol. VII. No 15, Vol. VIII. No. 22

—By the Royal Society.

Journal Asiatique, Tome VII. No. 28, Juin, 1856.—By the Asiatic

Society of Paris.

Journal of the Proceedings of the Linnean Society, Vol. I. Nos. 1 and

2.

—

By the Society.

Address of Thomas Bell, President, at the Anniversary of the Society.—

By the Same.



1856.] Proceedings of the Asiatic Society. 585

Vergleichende Grammatik des Sanskrit, Zend, Griechischen, Latei-

nischen, Lithuanischen, Altslavischen, Gothischen und Deutschen, von F.

Bopp. Erster Band Erste Helfte. Berlin, 1856, 8vo.

—

By the Author.

Grammatik der Huzvareschsprache von E. Spiegel. Wein, 1856, 8vo.—

By the Author.

Journal of the Statistical Society of London, Vol. XIX. Part III.

—

By the Society.

The Oriental Christian Spectator, for October, 1856.

—

By the Editor.

The Calcutta Christian Observer, for November, 1856.

—

By the Editors.

The Oriental Baptist, for November, 1856.

—

By the Editor.

The Upadeshak, for November, 1856.

—

By the Editor.

The Durbin Newspaper, for November, 1856.

—

By the Editor.

The Phoenix ditto, for ditto.

—

By the Editor.

The Morning Chronicle ditto, for ditto.

—

By the Editor.

The Tuttwabodhini Putrika, for November, 1856.

—

By the Editor.

The Central Star, for ditto.

—

By the Editor.

Exchanged.

The Athenaeum, for September, 1856.

The London, Edinburgh, and Dublin Philosophical Magazine and

Journal of Sciences, No. 79, for October, 1856.

Purchased.

Hewitsoni Exotic Lepidoptera, Nos. 1 to 18, pamphlets.

The Literary Gazette, Nos. 30 to 33.

Revue Conteraporaine et Athenaeum Francais, Nos. 107 and 108, for

September, 1856.

The Annals and Magazine of Natural History, for October, 1856.

The American Journal of Science and Arts, No. 65, September, 1856.

The Natural History Review, No. XII. October, 1856.

Comptes Eendus, Nos. 7 to 11, for August and September, 1856.

Revue et Magasin de Zoologie, No. 8, 1856.

Journal des Savants, for August, 1856.

Revue des Deux Mondes, 15th Sept. and 1st Oct. 1856, 2 3 Nos.

Annales des Sciences Naturelles, Tome V. No. 3.

The Westminster Review, No. XX. for October, 1856.

The Edinburgh Review, No. 212, ditto.

The Quarterly Review, No. CXCVIII. September, 1S56.

Gourdoss Bysa'ck,

Librarian and Asstt. Secy.

The 1st Dec, 1856.





Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of July, 1855.

Latitude 22° 33' 1" North. Longitude 88° 20' 34" East.

Height of the cistern of the Standard Barometer above the level of the Sea, 18.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

feet.

Range of the Barometer
1 Range of the Tempe-

Date.

•a S "a
bO O ft,

iS " o
S3 cq cj

during the d ay-
CO 5

eg

rature during

the day.

Max. Min. Diff.
c 2
is S Max. Min. Diff.

S a

Inches. Inches. Inches. Inches. o

1 Sunday.
2 29.460 29.518 29.417 0.101 81.3 84.2 78.3 5.9

3 .504 •591 .444 .147 81.3 86.0 78.8 7.2

4 .627 .696 .557 .139 80.1 87.0 78.0 9.0

5 .657 .701 .585 .116 81.7 87.4 76.2 11.2

6 .611 .668 .550 .118 80.9 83.8 78.6 5-2

7 .572 .626 .505 .121 83.8 90.0 80.8 9.2

8 Sunday.

9 .488 .548 .409 .139 83.5 89.5 80.4 9.1

10 .416 .479 .337 .142 81.6 87.6 78.5 9.1

11 .441 .535 .386 .149 80.6 84.8 78.2 6.6

12 .556 .637 .506 .131 81.2 85.4 78.5 6.9

13 .619 .682 .560 .122 82.8 88.0 78.7 9.3

14 .641 .685 .578 .107 83.1 86.2 80.6 5.6

15 Sunday.

16 .508 .589 .435 .154 83.3 92.2 80.3 11.9

17 .439 .483 .373 .110 83.2 87.7 80.4 7.3

18 .458 .556 .404 .152 82.0 85.0 79.4 5.6

19 .567 .617 .522 .095 80.6 84.0 78.0 60
20 .590 .641 .526 .115 82.7 86.7 79.0 7.7

21 .620 .670 .545 .125 83.7 89.7 80.2 9.5

22 Sunday.
23 .526 .5S0 .444 .136 83.0 89.2 80.3 8.9

24 .470 .518 .396 .122 82.2 87.4 80.2 7.2

25 .427 .481 .348 .133 83.6 88.6 80.6 8.0

26 .434 .506 .379 .127 84.6 90.2 81.2 9.0

27 .491 .545 .434 .111 83.2 88.8 81.0 7.8

28 .463 .514 .394 .120 81.7 84.2 78.2 6.0

29 Sunday.
30 .440 .492 .392 .100 82.2 84.6 80.3 4.3
31 .433 .477 .379 .098 82.4 87.5 80.6 6.9



ii Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of July, 1855.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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o o o Inches. T. gr. T.gr.

1 Sunday.

2 79.6 1.7 78.7 2.6 0.961 10.35 0.89 0.921

3 79.4 1.9 78.4 29 .952 .25 .99 .912

4 78.1 2.0 77.1 3.0 .913 9.86 .98 .910

5 78.9 2.8 77.5 4.2 .925 .96 1.41 .876

6 79 2 1.7 78.3 2 6 .949 10.22 0.88 .921

7 81.2 2.6 79.9 3.9 .998 .69 1.41 .883

8 Sunday.

9 81.0 2.5 79.7 3.8 .992 .63 .37 .886

10 79.7 1.9 78.7 2.9 .961 .35 0.99 .913

11 78.8 1.8 77.9 2.7 ,937 .10 .91 .917

12 79.0 2.2 77.9 3.3 .937 .10 1.11 .901

13 79.6 3.2 78.0 4.8 .940 .09 .66 .859

14 80.2 2.9 78.7 4.4 .961 .33 .53 .871

15 Sunday.

16 80.1 32 78.5 4.8 .955 .25 .68 .859 .

17 80.0 3.2 78.4 4.8 .952 .21 .68 .859

18 79.2 2.8 77.8 4.2 .934 .05 .42 .876

19 78.7 1.9 77.7 2.9 .931 .04 0.97 .912

20 80.1 2.6 78.8 3.9 .964 .36 1.36 .884

21 80.5 3.2 78.9 4.8 .967 .37 .70 .859

22 Sunday.

23 80.7 2.3 79.5 3.5 .986 .57 .25 .894

24 80.6 1.6 79.8 2.4 995 .71 0.83 .928

25 81.0 2.6 79.7 3.9 .992 .63 1.40 .884

26 80.9 3.7 79.0 5.6 .970 .37 2.02 .837

27 80.7 2.5 79.4 3.8 .983 .54 1.35 .886

28 79.7 2.0 78.7 3.0 .961 .35 .02 .910

29 Sunday.

30 80.3 1.9 79.3 2.9 .979 .53 .01 .912

31 80.6 1.8 79.7 2.7 .992 .66 0.95 .918



Meteorological Observations

.

in

Abstract of the Besults of the Hourly Meteorological Observations

taken at the Surveyor General's Offitse, Calcutta,

in the month of July, 1855.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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Inches.

29.537

.523

.511

.497

.499

.508

.524

• 536
.547

.552

.552

.546

.533

.513

.494

.477

.458

.464

.476

.496

.519

.542

.555

.555

Range of the Barometer for

each hour during

the Month.

Max.

29.690

.681

.675

.668

.659

.679

.690

.701

.693

.685

.692

.691

.672

.649

.632

.630

.613

.624

.635

.652

.679

.689

.696

.696

Min.

Inches. Inches.

29.429

.423

.407

.392

.386

.396

.410

.428

.445
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.448

.435

.411

.385

.372

.347

.337
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.357
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Diff.

Inches.

0.261

.258
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.280

.273
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84 5
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86.0

85.2

85.1

84.2

83.7

83.1

82.5

82.2

82.0

81.7

81.4

Range of the

Temperature for each
hour during the

Month.

M{ Min.

82.1

81.9

81.7

81.8

81.4

81,2

81.2

82.0

83.6

85 4

87.6

88.5

89.6

90.0

89.5

92.2

90.2

89.8

85.8

84.9

84.2

83.6

83,0

82.7

79.4

79.7

79.9

81.1

80.2

78.6

78.8

78.8

78 6

79.0

78.8

79.0

79.6

Diff.

2.7

78.8 3.1

78.4 3.3

78.4 3.4

78.0 3.4

78.0 3.2

78.4 2.8

76.6 5.4

78.2 5.4

78,4 7.0

79.4 8.2

79 6 8.9

9.9

10.1

8.4

12.0

11.6

U.O
7.0

63
5.2

48
4.0

3.1



IV Meteorological Observations.

Abstract of the Besults of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of July, 1855.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thei-eon. (Continued.)
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o o o Inches. T.gr. T.gr,

Mid-
night. V 79.5 1.6 78.7 2.4 0.961 10.37 0.80 0.928

1 79.3 1.5 78.5 2.3 .955 .31 .76 .931
2 79.2 1.3 78.5 2.0 .955 .31 .67 .939
3 78.9 1.3 78.2 2.0 .946 .21 .67 .938
4 78,8 1.2 78.2 1.8 .946 .21 .60 .944
5 78.6 1.1 78.0 1.7 .940 .15 .57 .947
6 78.5 1.1 77.9 1.7 .937 .12 .57 .947

7 78.8 1.3 78.1 2.0 .943 .18 .66 .939
8 79.4 1.8 78.5 2.7 .955 .29 .92 .918
9 79-8 2.4 78.6 3.6 .958 .30 1.24 .893

10 80.3 3.1 78.7 4.7 .961 •31 .65 .862
11 80.9 3.6 79.1 5.4 .973 • 42 .93 .844

Noon. 81.4 4.2 79.3 6.3 .979 .46 2.30 .820

1 81.7 43 79.5 6.5 .986 .51 .40 .814

2 81.3 3.9 79.3 5.9 .979 .46 •15 .830

3 81.3 3.8 79.4 5.7 .983 .49 .08 .835

4 80.6 3.6 78.8 5.4 .964 .34 1.90 .845

5 80.5 32 78.9 4.8 .967 .37 .70 .859

6 80.3 2.8 78.9 4.2 .967 .39 .47 .876

7 80.0 2.5 78.7 3-8 .961 .33 .31 .887

8 79.8 2.4 78.6 3.6 .958 .30 .24 .893

9 79.8 2.2 78.7 3.3 .961 .35 .12 .902

10 79.7 2.0 78.7 3.0 .961 .35 .02 .910

11 79.6 1.8 78.7 2.7 .961 .35 0.92 .918



Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General"s Office, Calcutta,

in, the month of July, 1855.

Solar radiation, Weather, &c.

— •

eS a

09

o.2

k -3 _a

Prevailing direction

of the Wind.
General Aspect of the Sky.

Q |g 33

o Inches.

1 Sunday. Sunday.

2 . ; . E. or S. or S. E. Cloudy and also raining at 4 a.m.
3 .. 1.76 S. E. or N. E. or S. Cloudy and constantly raining.

4 1.10 S. or S. W. Cloudy and occasionally raining.

5 •• 0.34 S. Cloudy and also raining between 5 & 9

A. M.
Cloudy and constantly raining.6 1.42 S. or S. W. or S. E.

7 12*5.5 0.42 S. Cloudy and also raining between 3 and 4

A. M.
Sunday.8 Sunday. 0.80

9 117.2 S. or N. E. Cloudy with occasional rain.

10 #< 3.42 E. or S. W. Ditto.

11 # , 1.16 S. E. or S. Cloudy and constantly raining.

12 # # 0.62 S. orS. E. Cloudy and also rain before sun rise.

13 ,. ,

.

S. E. or S. Cloudy.
14 .. # # S. or S. E. Ditto.

15 Sunday. Sunday.
16 m . .

.

w. or n.w. or n. or e. Cloudy with occasional rains.

17 .. 0.54 E. or N. or S. E. Cloudy.
18

,

.

0.88 E. or S. Cloudy with heavy rains before sun rise.

19
. 0.48 N. E. or S. E. Cloudy with rain till 9 a. m.

20 .. .

.

E. or S. E. Cloudy.
21 •• 0.26 S. E. or N. E. or E. Cloudless till 5 A. m. cloudy afterwards,

also drizzling at 2 p. m.
22 Sunday. Sunday,
23 ,

.

0.46 N. E. or N. or E. Cloudy and also raining at 4 p. m.
24

,

,

0.68 N. E. orN. N. E. Cloudy with occasional rains.

25
# # N. E. Cloudy and raining at 4^ p. m.

2G
,

,

0.24 N. E. Cloudy and also drizzling at 1 p. M.
27 •• 0.75 N. E. or E. Cloudy and also raining between Noon

and 3 p. m.
28

,

.

0.60 E orS. Cloudy and constantly raining.

29 Sunday. 1.23 Sunday.
:so

.

,

0.43 S. S.W. or S. Cloudy and constantly raining.

31 •• 1.59 S. Ditto.

M Cirri, v_j Cirro-strati,

^M Cirro-cumuli.

Cumuli, rt-i Cumulo-strati, ^>-i Nimbi, — i Strati



VI Meteorological Observations.

Abstract of the Besults of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of August, 1855.

Latitude 22° 33' 1" North, Longitude 88<> 20' 34" East.

feet

Height of the Cistern of the Standard Barometer above the Level of the Sea 18.11.

Daily Means, &c. of the Observations, and of the Hygrometrical elements

dependent thereon.

«<-> Si
O <U £ £

Mo «
•53 s_ fe

Range of the Barometer Range of the Tempera-
during the day. a ture during the day.

Cm 50
fig
c 2Date.

Max. Min. Diff. Max. Min. Diff.

a 3

Inches Inches. Inches. Inches. o o o

1 29.449 29.499 29.388 0.111 80.7 81.4 79.9 15
2 .466 .512 .423 .089 80.8 85.0 77.8 7.2

3 .437 .478 .376 .102 79.5 81.2 77.8 2.4

4 .437 .497 .389 .108 82.1 85.6 79.8 5.8

5 Sunday .

6 .509 .554 .470 .084 83.3 87.8 78.0 9.8

7 .511 .563 .451 .112 842 89.2 81.4 7.8

8 .528 .577 .479 .098 82.6 89.6 78.6 110
9 .555 .611 .492 .119 83.4 87.4 80.6 6.8

10 .632 .713 .551 .162 85.1 90.8 81.3 9.5

11 .699 .755 .642 .113 84.6 90.1 81.0 9.1

12 Sunday.
13 .599 .651 .543 .108 85.6 91.5 80.2 11.3

14 .651 .712 .610 .102 87.3 92.6 83.2 9.4

15 .720 .783 .673 .110 87.5 93.2 84.2 9.0

16 .733 .795 .645 .150 86.5 92.4 82.6 9.8

17 .681 .739 .598 .141 85.9 90.8 82.8 8.0

18 .593 .647 .498 .149 85.9 91.3 79.0 12.3

19 Sunday,
20 .575 .632 .496 .136 83.6 89.6 79.6 10.0

21 .531 .590 .471 .119 841 89.3 81.4 7.9

22 .485 .538 .381 .157 81.8 85.8 79.7 6.1

23 .477 .541 .426 .115 83.1 88.2 80.0 8.2

24 .535 .613 .481 .132 83.0 86.8 80.4 6.4

25 .567 .624 .497 .127 83.4 88.4 79.7 8.7

26 Sunday
27 .522 .568 .451 .117 83.9 88.7 80.8 7.9

28 .552 .612 .501 .111 83.4 88.0 80.2 7.8

29 .618 .681 .567 .114 82.7 87.8 80.2 7.6

30 .665 .710 .611 .099 82.8 86.6 80.3 6.3

31 .694 .765 .622 .143 83.5 87.8 80.0 7.8



Meteorological Observations. Yll

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of August, 1855.

Daily Means, &o. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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o

o
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c2

o rt

> °
of

Humi-

ete

satura-

mity.

Date. M
<D 03

g a

o

s
<u

Q

3
Is •

CQ "S

03

4J '"•

cj ni S
C £ w
O fc* a;

Sb|.S

CQ

5
a
o
O

^
'"3

3 < 3

o o o Inches. T. gr. T. gr.

I 79.1 1.6 78.3 2.4 0.949 10.24 0.8O 0.928

2 78.5 2.3 77.3 3.5 .919 9 90 117 .894

3 77.8 1.7 76.9 2.6 .908 .80 0.86 .919

4 79.6 2.5 78.3 3.8 .949 10.20 1.31 .886

5 Sunday.
6 80.6 2.7 79.2 4.1 .979 .48 .45 .878

7 81.3 2.9 79.8 4.4 .995 .66 .58 .871

8 80.1 2.5 78.8 3.8 .964 .36 .32 .887

9 80.9 2.5 79.6 3.8 .989 .60 .36 .886

10 81.4 3.7 79.5 5.6 .986 .53 2.04 .838

11 81.4 3.2 79.8 4.8 .995 .64 1.75 .859

12 Sunday.
13 81.8 3.8 79.9 5.7 .998 .65 2.11 .835

14 81.7 5.6 78.9 8.4 .967 .30 3.11 .768

15 82.7 4.8 80.3 7.2 1.011 .76 2.73 .798

16 81.8 4.7 79.4 7.1 0.983 .47 .63 .799

17 81.8 4.1 79.7 6.2 .992 .59 .28 .823

18 82.2 3.7 80.3 5.6 1.011 .78 .09 .838

19 Sunday.
20 79.9 3.7 78.0 5.6 0.940 .07 1.96 .837

21 80.8 3.3 79.1 5.0 .973 .42 .79 .853

22 80.1 1.7 79.2 2.6 .976 .50 0.90 .921

23 80.7 2.4 79.5 3.6 .986 .57 1.29 .891

24 80.5 2.5 79.2 3.8 .976 .48 .34 .887

25 79.9 3.5 78.1 5.3 .943 .12 .84 .846

26 Sunday.
27 81.2 2.7 79.8 4.1 .995 .66 .47 .879

28 80.5 2.9 79.0 4.4 .970 .42 .54 .871

29 80.2 2 5 78.9 3.8 .967 .39 .33 .887
30 80.3 2.5 79.0 3.8 .970 .42 .33 .887
31 80.6 2.9 79.1 4.4 .973 .45 .55 .871



Vlll Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of August, 1855.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

•

- W .
.

o
a

Range of the Barometer for

each hour during

Range of the Temper-
ature for each hour

o OJ the month. -O during the month.

Hour.
•eL*

o a
« O

Is
CQ

s a

Max. Min. Diff. Max. Min. Diff.

Inches. Inches. Inches. Inches. o

Mid.
night.

1

j 29.584

.570

29.762

.746

29.446

.419

0.316

.327

81,9

81.6

85.4

85.1

77.8

77.9

7.6

7.2

2 .558 .735 .410 .325 81-5 85.0 78.0 70
3 .548 .728 .400 .328 81.3 84.9 78.0 6.9

4 .545 .723 .388 .335 81.2 84.8 78.0 6.8

5 .556 .729 .401 .328 81.2 84.4 78.2 6-2

6 .572 .745 .428 .317 81.0 84 2 78.2 6.0

7 .587 .763 .446 .317 81.5 85.0 78.0 7.0

8 .602 .790 .454 .336 82.9 87.0 78.7 8.3

9 .612 .795 .468 .327 84.2 88.6 78.8 9.8

10 .617 .794 .475 .319 85.5 90.4 79.2 11.2

11 •608 .777 .476 .301 86.5 91.6 80.6 11.0

Noon. .593 .768 .451 .317 87.3 92.4 81.2 11.2

1 .574 .741 .437 .304 87.5 92.3 80.4 1J.9

2 .551 .712 .405 .307 87.0 92.6 80.0 12.6

3 .531 .690 .394 .296 86.9 93.2 80.0 13.2

4 .517 .673 .378 .295 86.1 91.8 80.2 11.6

5 .514 • 674 .376 .298 85.6 90.7 79.7 11.0

6 .529 .685 .392 .293 84.6 89.6 79.4 10.2

7 .549 • 709 .409 .300 83.5 88.0 78.6 9.4

8 .574 •747 .427 .320 83.1 87.4 78 6 8.8

9 .592 •758 .450 .308 82.6 86.6 78.0 8.6

10 .606 •777 .457 .320 82.3 86.4 77.9 8.5

11 .606 •783 85.6 77.8 7.8



Meteorological Observations. EC

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of August, 1855.

Hourly Means, &c. of the Observations and of the Hygrometrical elements
dependent thereon. (Continued.)
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fe -is S
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O ^ a)
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» -=< a
H3 g.g

S tu
CQ O. "o fl §• 5

*
:- §^ c a t&

g a >» a hPn st> a5 •£ ? cL& a o a

2 Q o Q s H5 <l §

Inches. T. gr. T.gr.

Mid-
night.

1

f 80.0

79.9

1.9 79.0 2.9 0.970 10.44 l.OO 0.913

1.7 79.0 2.6 .970 .44 0.90 .921

2 79.9 1.6 79.1 2.4 .973 .49 .82 .927

3 79.7 1.6 78.9 2.4 .967 .43 .81 .928

4 79.7 1.5 78.9 2.3 .967 .43 .78 .930

5 79.6 1.6 78.8 2.4 .964 .40 .81 .928

6 79.6 1.4 78.9 2.1 .967 .43 .71 .936

7 79.8 1.7 78.9 2.6 .967 .41 .90 .920'

8 80.5 2.4 79.3 3.6 .979 .51 1.28 .891

9 80.9 3.3 79.2 5.0 .976 .45 .79 .854

10 81.2 4.3 79.0 6.5 .970 .35 2.37 .814

11 81.6 4.9 79.1 7.4 .973 .38 .72 .792

Noon. 82.0 5.3 79.3 8.0 .979 .42 .99 .777

1 81.9 5.6 79.1 8.4 .973 .36 3.13 .768

2 81.8 5.2 79.2 7.8 .976 .39 2.90 .782

3 81.9 5.0 79.4 7.5 .983 .45 .80 .789

4 81.6 4.5 79.3 6.8 .979 .44 .51 .806

5 81.4 4.2 79.3 6.3 .9/9 .46 .30 .820

G 81.0 3.6 79.2 5.4 .976 .45 L94 .843

7 80.6 2.9 79.1 4.4 .973 .45 .55 .871

8 80.6 2.5 79.3 3.8 .979 .51 .35 .886

9 80.1 2.5 78.8 3.8 .964 .36 .32 .887

10 80.1 2.2 79.0 3.3 .970 .44 .14 .902

11 80.1 2.0 79.1 3.0 .973 .47 .04 .910



Meteorologica I Observations.

Abstract of the Besults of the Hourly Meteorological Observations

talcen at the Surveyor General's Office, Calcutta,

in the month of August, 1855.

Solar radiation, Weather, &c.

10
11

12

13

14

15

16

17

18

19
20

21
22

23
24

25
26

27

28

29
30
31

Rain.

Sunday.

Sunday.
126.0

124.8
130.0

135.0

1254

115.0
Sunday.
125.0

120.0

133.0

Sunday.
126.0

130.O

Inches

0.20

0.36

0.50

0.80

0.52

0.41

0.10

0.48

0.61

Prevailing direction

of the Wind.
General Aspect of the Sky.

2.30

0.37

1.35

0.10

0.32

0.60

1.31

0.62

0.14

S. W. or S.

S. W. or S. or S. E.

S. W. or S.

S. W,

S. W. or W.
Calm or w. or s.w. or

S. W. [s. s. w.

S. W. or S. S. W.
S. or S. W.
S. or S. W.

S. or S. W.

S.W.
S. W. or variable.

S.

S. or S. W. or S.S.E

S. or S.W. or N. E.

N. E.

Calm or W.

W. or E. or S. E.

E. or S. E. or S.

S. E. or S.

E. or N. E.

E. or N. E.

N. E. orE.
E.

E. S. E. orE.orS.E

Cloudy and drizzling occasionally.

Cloudy and raining or drizzling occa-

sionally.

Cloudy and raining or drizzling occa-

sionally.

Cloudy.

Cloudy and raining between 2 & 8 a.m.

Cloudy and rain at 2 & 9 p. m .

Cloudy and raining occasionally.

Cloudy.

Ditto.

Cloudy and a shower of rain at 5 p. m.

Scattered clouds and also rain at mid-

night and 1 a. M.

Scattered clouds.

Scattered M or ^i.

Scattered «"»i till 7 p. m. cloudless after-

wards.

Cloudless till 6 a. m. scattered *\ or;

V-i afterwards.

Cloudy and raining between 9 & 1 1 a. m.

|

Scattered clouds also drizzling at 9 p.m.

Scattered clouds of various kinds.

Cloudy and drizzling between 11 a. M.
|

and 7 pm.
Cloudy and raining at 5 p. M.

Scattered ^i or ^— i.

Scattered ^i.

Scattered ^-i or ^i also raining at 3 p.m.

Scattered M and ^— i till 7 a. m. cloudy

afterwards, also raining at 3 P. M.

Cloudy and constantly raining.

Cloudy and constantly raining.

Scattered <°>i. or ^-i or \i.

M Cirri, ^-i cirro strati, *\ cumuli, «-i cumulo strati, Wi nimbi, —i strati,

Vv cirro cumuli.



Meteorological Register kept at Agra. XI

Meteorological Register kept at tlie Office of the Secretary to Go-

vernment, JV. W. P. Agra,for the month of June, 1855.

Maximum p ressure observed at 9.50 a. m.

Temperature.
a c

E £5

j_

>-> "o O Aspect of the Sl^y.
g

Is
c
.2

kg

«J
a
2

PQ
5

P
£3

pq o o 1 Q (3

1 29.155 98.0 97.8 75.0 W. Clear.

2 29.169 98.5 98.

2

75.6 W. Ditto.

3 29.249 100.0 99.8 79.5 N. W. .. Ditto.

4 29.231 100.8 100.9 78.5 N. W. .. Ditto.

5 29.209 101.5 101.4 73.5 N. W. .

.

Ditto.

6 29.181 102.8 103.3 73.0 N. W. .

.

Ditto.

7 29.127 104.3 103.9 74.0 N. W. »

.

Ditto.

8 29.117 104.0 105.0 70.0 N. W. .. Ditto.

9 29.191 100.9 101.3 69.5 N. .

.

Ditto.

10 29.193 103.1 103.0 71.8 N. W. .. Ditto.

11 29.155 106.6 106.7 68.5 W. .

.

Ditto.

12 29.151 104.9 105.0 75.0 s. w. .. Ditto.

13 29.145 97.9 98.0 78.4 w. .

.

Ditto.

14 29.137 98.9 98.9 97.4 w. # . V\- scattered,

15 29.201 94.0 94.0 78.0 E. .

.

^ ditto.

16 29.223 93.7 93.9 77.0 E. ., * ditto.

17 29.145 100.6 101.5 78.5 N. W. # . Clear.

18 29.167 97.8 97.2 80.5 E. .. Ditto.

19 29.189 90.5 85.7 74.0 E. .. Vv towards east.

20 29.139 93.9 93.9 82.0 E. .

.

«"»- scattered all over.

21 29.173 86.0 84.8 77.9 W. ,

,

W- all over.

22 29.193 92.3 93.0 82.0 N. E. ,. «-i very few scattered.

23 29.165 94.0 94.5 83.0 N. E. .

.

^— scattered.

24 29.107 98.5 98.8 79.0 N. W. .

.

Clear.

25 29.137 100.0 100.0 81.4 N. W. .. r>- scattered.

26 29.097 101.0 101.2 81.4 N. W. .

.

°- ditto.

27 29.015 97.6 98.0 82.4 s. w. ,

,

^ ditto.

28 29.069 93.5 92.5 82.5 N. E. ^ ditto.

29 29.041 86.0 85.5 8J.6 E. 1.55 W all over.

30 29.027 90.5

97.7

91.1 84.2 S. E. •« V»- scattered.

Mean. 29.149 97.6 77.5 1.55

Barometer Observations corrected for Capillarity only.

. f \ Cirus.

"g
J

^ Cipro strata.

-q-{ ^ Cumuli.

t^
j

«- Cumulo strata.w
[y*- Nimbi or Nimbus.



Xll Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-

vernment, HT. W. P. Agra, for the month of June, 1855.

Observations at apparent Noon

Temperature.
a

5
'5

peli

>>
cm
O "o Aspect of the Sky.

<u 5 ja (3 >>o
. 15 .2

OJ

a
o <

pq
4^>

o
<D 3

Q
o3

ffl o 5 t fa a

1 29.141 101.5 100.6 75.5 N.W. Clear.

2 29.147 103.5 103.5 76.0 s. w. .. a- scattered.

3 29.231 102.9 102.9 82.0 N.W. .. Clear.

4 29.211 105.5 104.2 78.2 N. W. .. Ditto.

5 29.179 105.8 106.2 75.5 N. W. .. Ditto.

6 29.147 107.8 108.0 73.0 N. W. .. Ditto.

7 29.115 108.1 107.8 74.0 N.W. .. Ditto.

8 .29.107 107.6 108.4 72.4 N. W. .. Ditto.

9 29.189 103.9 163.5 70.0 N. W. .. Ditto.

10 29.175 , 107.0 107.0 75.4 W. .. Ditto.

11 29.135 110.8 111.0 69.7 N. W. .. Ditto.

12 29.125 108.6 107.8 76.0 W. .. Ditto.

]3 29.129 102.3 102.8 78.4 w. .. Ditto.

14 29.105 102.0 102.0 78.5 N. W. .. Ditto.

15 29.189 97.5 97.5 78.7 E. .. n- scattered.

10 29.205 95.8 95.0 77.5 E. .. r\ ditto.

37 29.121 102.8 103.5 80. N.W. .. Ditto.

38 29.161 100.8 101.0 80.2 E. .. Clear.

39 29.173 88.9 86.5 77.0 E. .. V\ all over.

20 29.133 95.5 95.5 82.0 E. .. V\_ scattered all over.

21 29.159 89.5 89.2 78.5 N.W. .. V\_ all over.

22 29.179 95.0 95.5 81.3 N. E. .. V\- scattered

23 29.137 96.5 98.0 81.5 S. E. ..
a- ditto.

24 29.093 103.0 103.4 79.5 N.W. .. Clear.

25 29.097 99.5 95.5 80.4 S. .. V\ all over.

26 29.077 102.4 103.0 81.4 w. .. n- scattered.

27 29.011 99.9 100.0 82.5 w. .. W ditto.

28 29.039 95.0 94.6 81.6 N. E. .. V\_ ditto.

29 29.041 87.0 85.3 82.0 S. .. Vv- all over.

30 28.995 92.8 92.3^ 84.4 S. E. • •
V\_ scattered.

Mean. 29.131 100.9 iOO.3 78.1

.



Meteorological Begister Jcept at Agra. xin

Meteorological Begister Icept at tlie Office of the Secretary to Go-

vernment, N. W. P. Agra, for the month ofJane, 1855.

Minimum pressure observed at 4 p. M.

a
p
05

cq

Temperature.
Maximum and
Minimum.

Aspect of the

Sky

$
o
a
o

u

s

.5

03

Q

3

o
<
o

a

a

03

S

g
'S

9

89.0

a
03
CD

3

03

PS

o

OS
a
<3

1 29.051 106.9 105.6 76.2 107.0 98.0 Clear. N. W.
2 29.093 105.2 104.4 76.4 105.0 91.3 98.15

3 29.137 106.0 105.4 80.4 106.0 90.0 98.0 Clear. N. W. , .

4 29.121 108.8 108.0 79.0 109.0 92.0 100.5 <"*- scattered. N. W. .

.

5 29.087 110.2 110.4 74.0 110.0 90.0 100.0

6 29.089 111.0 HO.O 72.8 110.5 90. 100.25 Clear. N. W. ..

7 29.045 112.0 111.5 74.2 111.5 94.4 102.95 n- scattered. N. W. .

.

8 29.049 111.9 111.3 72.9 111.5 93.7 102.6 Clear. N. ..

9 29.131 109.5 108.4 72.4 109.2 83.8 96.5 Ditto. N. W. ..

10 29.101 111.9 111.6 71.4 111.5 83.7 97.6 Ditto. W. .

.

11 29.057 115.0 114.9 71.5 114.5 86.0 100.25 Ditto. N. W. .

.

12 29.077 112.0 111.0 75.3 111.5 92.0 101.75 Ditto. W. ..

13 29.041 108.1 107.5 78.4 108.0 94.0 101.0 Ditto. s. ,

.

14 29,009 106.5 105.5 79.4 106.0 92.0 99.0 a- scattered. s. .

.

15 29.105 102.0 102.5 81.4 102.2 85.5 93.85 ^- ditto. E. ,

.

16 29.099 104.0 104.0 77.5 105.0 85.8 95.4 Ditto. N. E. .

.

17 29.033 108.5 108.0 78.8 108.0 90.0 99.0 Clear. N. ..

18 29.073 105.7 106.4 83.4 106.0 90.5 98.25 Ditto. E. . #

19 29.071 93.5 92.5 77.1 92.5 84.0 88.25 Hazy.
20 29.021 98.9 98.9 82.0 j>9- 83.5 91.25 Clear, [over. E. ,

,

21 29.061 95.8 95.8 80.0 '96.0 83,0 89.5 "- scattered all S. E. .

.

22 29.093 98.0 98.7 82.2 99.0 84.0 91.5 V\ scattered. N. E. ..

23 29.023 102.8 102.3 81.1 102.0 86.8 94.4 Clear. N. W. ..

24 28.999 108.8 108.5 77.4 108.0 90.8 99.4 <">- scattered. N. W. .

.

25 29.025 97.9 97.0 80.4 100.0 93.0 96.5 x^- all over. W. ,

.

26 28.973 106.7 107.0 81.5 106.8 89.7 98.25 ^- scattered. W. ,

.

27 28.925 90.9 88.4 82.0 100.0 87.5 93.75 V^-all. S. E. .

.

28 28.961 94.9 94.5 80.8 95.5 85.5 90.5 ^- scattered. E. • •

29 28.977 89.9 89.4 83.0 90.0 77.5 83.75 ^- ditto. S. E.
3D 28.999 85.8 84.9 81.6 92.0 81.0 86.5 ^*- all over. N. W. 1.12

Mean. 28.717 101.9 105.4 78.1 104.7 88.0 96.22 1.12



XIV Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-
vernment N. W. P. Agra, for the month of July, 1855.

Maximum pressure observed at 9.5( A. M.

Temperature. -6
a

E

.S

&
& o o Aspect of the sky.
u 3 J3 d
<u

sj "3 .2
>-»

(U
a
o < +3 to

a
CO

a .es «4-< cm <D 3
o m o o £ Q a

1 29.055 87.5 88.5 83.2 N. E.
y^- scattered.

2 29.027 82.8 82.8 80.5 N. 0^22 ^-s all over.

3 28.971 84.8 85.4 80.9 N. E. 0.12 ^- scattered.

4 29.071 84.2 84.5 81.0 S. E. .

.

^V all over.

5 29.155 85.9 86.3 82.1 N. , k V^ scattered.

6 29.139 87.6 87.8 83.2 N. E. ,

.

V\_ ditto.

7 29.143 87.7 87.8 84.2 W. ,

.

W- ditto.

8 29.105 86.2 86.4 83.0 W. ,

.

W ditto.

9 29.093 84.8 85.2 82.0 w. V\- ditto.

10 29.071 86.0 86.5 81.5 N. E. 0.*27 Vv. ditto.

11 29.079 85.6 86.0 82.5 S. E. 0.22 ^- ditto.

12 29.083 86.5 S6.6 81.4 E. 0.17 V\_ ditto.

13 29.061 84.9 85.5 79.5 S. E. \\ ditto.

14 29.217 86.6 86.9 80.5 s. w. .

.

W_ ditto.

15 29.205 86.0 86.5 80.2 N. E. .

.

V_ ditto.

16 29.137 87.0 87.6 80.2 W. V>_ ditto.

17 29.063 83.0 82.0 79.0 w. .. Vi all over.

18 29.085 83.3 81.0 79.0 E. W. ditto.

19 29.115 85.0 86.0 81.0 N. E. 0.12 Vv. scattered.

20 29.125 83.5 84.0 80.5 E. 0.67 V>_ all over.

21 29.167 83.2 84.0 81.0 S. E. .. W_ ditto.

22 29.169 81.5 81.5 80.0 .. Vv_ ditto.

23 29.177 81.0 81.0 79.3 s.'w. .. V\ ditto.

24 29.087 79.6 79.4 78.7 s. w. 0.52 W- ditto.

25 29.115 81.8 83.0 81.2 S. E. 0.82 W ditto.

26 29.109 83.9 84.2 81.2 w. 0.52 V\_. scattered.

27 29.175 84.9 85.3 81.9 s.w. .

.

W- ditto.

28 29.117 85.2 85.5 81.9 w. .

.

W_ ditto.

29 29.105 83.4 83.8 81.8 N. W. .. Vv. all over.

30 29.093 85.9 85.7 80.8 w. .

,

V\- scattered.

31 29.085 85.9 85.0 79.5

82.3

w. •• Hazy.

Mean. 29.109 84.7 84.9 3.65

Barometer Observations corrected for Capillarity only.

J f 'A Cirus.

"o
I

^— Cirio strata.

•9 «{ ^ Cumuli.
>»

j

n- Cumulo strata.

[ V\- Nimbi or Nimbus.



Meteorological Register kept at Agra, xv

Meteorological Register kept at the Office of the Secretary to Go-

vernment, N. W. P., Agra, for the month ofJuly, 1855.

Observations at apparent Noon

Temperature. T3
a

g
'3

u r^
Ctaj

O cm
O Aspect of the sky.

o 3 -O

CD
o 13 O >~>

S 0)
•_

pg o "-G

oi o £ < -u> cu S3
a

"ctf

Q CQ
«4_|

o c i 5

1 29.039 90.0 90.9 83.0 E. V\ scattered.

2 29.021 82.5 82.0 80.0 N. 0. 17 Vv all over.

3 29.951 85.9 87.0 82.5 E. Vi scattered.

4 29.065 86.7 87.3 82.4 E. Vv- ditto.

5 29.143 88.5 89.4 83.1 N. E. Vv. all over.

6 29.121 89.0 89.7 84.0 N. E. Vv. scattered.

7 29.105 89.9 90.5 85.0 W. Vv- ditto.

8 29.083 86.0 85.5 81.9 N. Vv. all over.

9 29.077 86.0 86.5 82.5 N. W. ditto.

10 29.047 86.9 87.8 81.6 E. Vv. ditto.

11 29.057 88.0 88.5 83.4 S. E. Vv. scattered.

12 29.077 87.6 87.5 81.0 E. Vv. ditto.

13 29.061 86.8 86.5 79.0 N. E. Vv. ditto.

14 29.199 86.8 87.0 8U.0 S. W. Vv. ditto.

15 29.163 88.2 88.5 80.9 N. E. «- ditto.

16 29.105 89.0 89.0 80.5 S. W. Va ditto.

17 29.049 80.8 80.5 78.8 S. W. Vv. all over.

18 29.065 82.9 82.5 80.3 E. 0.'28 Vv. ditto.

19 29.101 86.5 86.6 81.0 N. E. Vv scattered.

20 29.107 86.5 87.4 82.6 E. Vv. all over.

21 29.157 86.0 86.0 81.7 S. E. Vv- ditto.

22 29.163 82.0 82.0 80.4 s. w. V^ ditto.

23 29.149 83.5 84.0 80.4 s. w. Vv. ditto.

24 29.063 82.3 82.8 80.4 w. Vv. ditto.

25 29.083 82.3 81.9 80.3 s. w. 0. 22 Vv. ditto.

26 29.079 87.2 87.7 82.5 w. Vv. ditto.

27 29.135 83.0 81.7 80.4 w. 0. 72 Vv. ditto.

28 29.091 86.9 88.2 82.5 N. W. Vv. scattered.

29 29.073 84.3 84.5 82.0 N. W. 0. 84 Vv. all over.

30 29.089 88.9 88.9 82.0 w. Vv. scattered.

31 29.073 88.0 88.0 80.8 w. • Hazy.

Mean. 29.090 86.0 86.0 81.5 2.23



XVI Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-
vernment, N. W. P. Agra, for the month of July, 1855.

Minimuiri pressure observ ed at 4 P. M.

Maximum and
Tern perature. Minimum. a

S- 03

c >» Aspect of the o "o
to

CD

5 £3 a a
3

Sky. o >*

g .i PQ S a c o A<D o i=5 <! ->-> 'k "a a <o CS

Q •

C3

O o £ §
QJ

s 3-

1 28.989 84.5 84.0 81.2 90.5 80.0 85.25 W all over. E. 0.62

2 28.969 82.8 82.0 80.0 84.0 79.9 81.95 V\_ ditto. N. wJo.27
3 28.891 87.6 88.1 82.1 88.0 79.0 83.5 Vv. scattered. S. E. 0.12

4 29.025 89.0 89.3 82.3 89.0 79.8 84.4 V^ ditto. E. .

.

5 29.075 85.5 84.6 82.0 89.5 80.8 85.15 ^- all over. W.
6 29.055 85.8 84.4 84.0 89.5 80.9 85.2 Vv- ditto. w. 2.17

7 29.049 87.7 87.4 84.5 90.5 80.5 85.5 \^- ditto. w.
8 29.041 83.0 83.0 81.0 86.0 80.0 83,0 W- ditto. w. 0.22

9 29.009 86.8 86.8 83.2 86.5 78.0 82.25 V\_ ditto. N. W. .

.

10 28.959 88.9 88.5 82.5 88.5 78.0 83.25 W. ditto. E. ..

11 28.979 88.0 87.5 83.6 88.0 79.8 83.9 W. scattered. S. E. 04.7
12 29.001 89.6 89.9 81.5 89.5 77.5 83.5 \n_ ditto. E. ..

13 29.015 88.9 89.0 81.0 88.9 79.8 84.35 V\_ ditto. N. E. . >

14 29.165 88.5 88.4 80.0 88.5 79.0 83.75 W- ditto. ' W. ##

15 29.105 91.0 91.2 82.0 910 80.5 85.75 *">- ditto. N. .

.

16 29.031 92.0 91.8 82.4 92.0 80.0 86.0 V\_ ditto. W.
17 29.993 81.9 82.0 79.6 82.0 79.5 80.75 V\_ all over. S. W. 0.69
18 28.989 86.8 87.2 81.6 87.4 79.5 83.45 W ditto. W. .

.

19 29.011 81.0 83.5 80.5 87.0 77.5 82.25 V\- scattered. E.
20 29.071 82.0 82.2 80.5 86.0 77.5 81.95 ^- all over. S. 1.17

21 29.069 81.0 81.6 79.4 85.5 78.5 82.0 Vv- ditto. s. w. 0.87
22 29.119 82.9 82.9 80.4 82.5 78.0 80.25 ^- ditto. s. w. ..

23 29 053 84.0 8f>.0 81.0 84.5 77.8 81.15 ^*- scattered. N. W. .

.

24 29.009 82.0 80.9 79.4 84.0 79.9 81.95 ^- all over. W. ,

.

25 29.029 81.5 81.5 79.5 81.5 77.0 79.25 W. ditto. N. W. .

.

26 29.041 81.5 80.6 79.4 88.0 76.5 82.75 V»_ ditto. N. 0.12

27 29.087 87.9 87.9 82.8 87.0 78.5 82.75 Vv_ ditto. W. .

.

28 29.035 91.8 92.3 84.6 91.5 79.0 85.25 V\ scattered. N. W. .

.

29 28.997 89.9 90.2 84.5 89.5 79.0 84.25 W. ditto. N. W. ,

30 29.033 92.0 92.4 83.0 91.5 80.2 85.85 Vi_ ditto. W. .

.

31 29.017 91.3 91.1 80.8 90.5

87.6

80.0

79.0

85.25

83.39

W ditto. w. ••

Mean. 29.030 86.6 89.5 81.6 6.72



Meteorological Register Icept at Agra. XVH

Meteorological Register kept at the Office of the Secretary to Go-
vemment, N, W. P., Agra,for the month of August, 1855.

Maximum pressure observed at 9.50 A. m.

Temperature. *6

.2 .5

PS

3 O
o Aspect of the Sky.

p
5
a 4

•4 •+3
O

-4-3

G3

ft
e3 cm

O o £ Q <§

1 29.089 84.9 85.4 78.4 S. W. ^— scattered.

2 29.135 85.5 85.5 78.2 N.W. .. V\- ditto.

3 29.081 86.3 86.4 78.4 s. w. .. Vv_ ditto.

4 29.047 86.9 86.9 78.5 w. . . \— scattered in zen.

5 29.115 85.0 85.6 78.0 w. . . Clear.

6 29.155 90.5 90.7 79.0 w. , . ^ a few to W.
7 29.139 88.9 89.4 78,4 w. . . Clear.

8 29.117 89.0 89.6 78.9 N. W. . . Ditto.

9 29.089 88.7 89.2 79.2 w. . . ^- scattered.

10 29.177 88.8 89.0 78.9 N. W, ,. ^- ditto to E. S.

11 29.285 89.0 89.5 76.9 w. , . Scattered to E.
12 29.253 90,7 92.5 78.5 N.W, . .

rL- scattered.

13 29.189 88.5 88.8 76.0 N. W. . . Clear.

14 29.265 89.0 89.6 77.5 N. W. . . Ditto.

15 29.317 90.3 90.9 77.7 N. W. . , Ditto.

16 29.319 91.0 92.0 76.6 W. . . V\- scattered in zen.

17 29.295 92.0 93.0 79.0 s. w. . . ^- scattered.

18 29.235 91.8 92.0 76.9 N. W, , .
v- ditto.

19 29.147 92.0 92.4 78.2 w. . . Clear.

20 29.211 87.5 88.0 78.5 w. . . ^ scattered in zen.

21 29.209 89.9 90.2 78.9 s. w. . .
r>- ditto. [hor.

22 29.193 89.5 90.5 77.0 s. w. m .
>>— scattered towards

23 29.191 89.5 89.9 72.5 N. W. . ,
^- scattered in zen.

24 29.205 92.6 93.5 73.8 N. W. . m Clear.

25 29.241 92.5 92.5 76.2 N.'W. . . \— scattered in zen.

26 29.251 93.0 93.2 76.1 N. W. . . Clear.

27 29.213 89.5 90.0 76.0 N.W. . .
\— scattered.

28 29.229 92.0 93.0 77.0 N.W. # , Scattered.

29 29.271 93.6 94.5 77.4 N. W. ,. Clear.

30 29.291 92.0 92.5 81.0 E. . .
n- scattered all over.

31 29.281 91.0 91.6 82.8 E. «- scattered.

Mean. 29.201 89.7 90.2 77.7

Barometer Observations corrected for Capillarity only.

i r

a
CO i

Cirus.

Cirro strata.

Cumuli.
Cumulo strata.

Nimbi or Nimbus.

Note.—The dry bulb and maximum Register do not agrcej the former always
reads more than the latter. The average difference is 1.6.



Jfviii Meteorological Register kept at Agra,

Meteorological Register kept at the Office of the Secretary to Go?

vernmenty N. W. P., Agra, for the month of August, 1855.

Observations at apparent Noon.

Temperature. *3
d

k

t jQ
o
5

«4H
o Aspect of the Sky.

<x>
o IB o -^

i
ga u m o 1<& p s '< -« 2 i

03 cS

PQ o O 1
.fa

<§

1 29.103 87.9 87.9 80.6 S. W. ^- scattered.

2 29.127 88.0 88.5 79.1 w. p- ditto.

3 29.065 88.9 88.9 78.2 s. w. W ditto.

4 29.025 89.9 90.0 '80.0 K. W. ^- ditto.

5 29.085 86.5 87.9 78.5 w. Clear.

6 29.135 91.5 92.0 80.0 w. v< a few to "\V".

7 29.119 92.5 92.9 80.5 w. ^ scattered in zen.

8 29.097 92.1 92.5 80.5 N. W. Scattered in zen.

9 29.079 92.3 92.6 80.0 W. ^— scattered.

10 29.187 91.7 92.2 80.0 N. W. to- all over.

11 29.275 92.8 93.3 79.0 s. w. *- scattered.

12 29.247 93.5 93.8 78.4 s. w. "- ditto.

13 29.179 90.0 91.6 78.0 N. W. ^ ditto.

14 29.251 92.0 92.8 77.7 N. W. "- ditto,

15 29.307 92.9 94.2 78.4 N. W. n~ scattered in zenf

16 29.311 94.0 94.8 78.4 W. ^- ditto.

17 29.275 95.5 96.5 78.4 N.W. \— scattered.

18 29.203 94.8 95.5 78.5 N. W. to scattered in zen.

19 29.135 92.5 93.0 78.5 W. to- ditto.

20 29.191 90.0 90.9 79.0 w. to ditto.

21 29.187 90.9 90.5 81.4 s. w. Vi scattered.

22 29.179 92.8 93.7 78.4 N.W. n- a few scattered.

23 29.173 92.5 92.9 73.1 N.W. v— scattered in zen.

24 29.187 95.8 96.6 73.4 N. W. Clear.

25 29.221 96.8 97.4 77.5 N. W. Ditto.

26 29.227 97.1 97.5 76.8 N.W. Ditto.

27 29.191 93.0 93.5 76.5 N. W. x~ scattered.

28 29.205 95.5 96.5 78.5 M". W. to ditto.

29 29.247 97.0 98.0 79.4 N. W. n scattered towards E.
30 29.267 94.0 94.8 82.0 E. to- scattered all over.

31 29.247 94.9 95.2 81.5 E. to- scattered.

Mean. 29.184 92.5 93.1 78.7



Meteorological Register kept at Agra. XIX

Meteorological Register Jcept at the Office of tie Secretary to Go-

vernment, JST. W. P., Agra,for the month of August, 1855.

Minimum pressure observed at 4 p. m.

Maximum
Temperature. and minimum. a

g
'£?

tf

Jh £ . . Aspect of
tf-t

o o

I 3 1 the Sky.
%
o is*

g o £
ffl |

.
'-+}

p S < *M "a oj
o
3? §

03

Q 03

pq o

91.5

o § JQ
3
Of

1 29.069 91.4 84.4 91.0 79.-S 85.45 ^- scattered. S. W.
2 29.061 91.5 91.8 80.6 91.5 79.S 85.7 ^»- do. all over w. ..

3 28.995 92.4 92.4 78.5 92.0 79.C 85.5 ^» scattered. w. ..

4 28.975 93.6 93.6 79.9 93.0 8O.0 86.5 ^- very few s. w. ..

5 29.105 90.2 90.5 79.8 90.5 80.5 85.5 ^ scattered. N. ..

6 29.079 95.0 95.0 80.0 94.8 80.0 87.4 Clear. w. ..

7 29.053 96.2 96.4 82.6 96.0 80.0 88.0 Ditto. w.
8 29.033 96.8 96.6 80.8 96.5 81.5 89.0 x— scattered. K W. ..

9 29.027 93.0 93.0 79.0 95.0 81.0 88.0 v- s. all over. w. .,

10 29.125 95.9 96.0 80.4 95.5 81.2 88.35 n in genl. w. ..

11 29.223 96.0 96.0 80.0 96.0 81.5 88.75 ri- scattered. w. ..

12 29.195 96.0 96.5 80.0 96.0 81.0 88.5 «- ditto. . s. w. ..

13 29.141 94.9 95.4 76.7 94.5 79.0 86.75 *- ditto. [W. w. 0.25
14 29.195 95.0 95.0 79.0 95.5 79.0 87.25 ^*- towards N. N. W. .

.

15 29.231 96.9 96.0 79.0 97.3 81.0 89.15 n- scattered. N.W. .

.

16 29.225 98.2 98.4 79.9 98.0 83.0 90.5 *-r ditto. N. W. .

.

17 29.177 97.8 99.4 80.5 98.0 83.8 90.9 V^ ditto. N. W. ,

.

18 29.121 98.0 97.5 80.8 97.8 83.5 90.65 *» ditto. w. .

.

19 29.083 96.0 96.8 79.9 96.0 82.0 89.0 ^- ditto. w. ..

20 29.155 93.5 94.0 80.0 94.5 82.0 88.25 ^ ditto. w. .

.

21 29.111 93.8 93.1 80.2 92.6 83.5 88.05 v— ditto in zen. N. W. .

,

22 29105 97.0 96.9 77.5, 96.5 81.0 88.75 «- ditto. N. W. ,

23 29.107 97.9 98.0 76.4 97.0 78.8 87.9 ^— ditto in zen. N. W. , t

24 29.123 100.5 100.5 78.0 100.0 80.5 90.25 n a few s. in. N. W. ,

25 29.158 101.8 101.4 76.5 101.0 83.4 92.2 Scattered in N". W. , #

26 29.149 78.0 101.5 82.0 91.75 Clear. [zen. N. W. m m

27 29.131 97.5 97.0 78.5 96.5 82.0 89.25 ^ scattered. N. W. ..

28 29.145 99.8 100.0 80.4 99.5 80.5 90.0 «- ditto. W. . m

29 29.187 100.5 95.4 79.9 101.9 83.6 92.75 ^- all over. N. E. ..

30 29.177 91.5 88.5 83.1 97.0 83.5 90.25 ^- s. all over. N. E. • •

31 2.1 43 98.0 97.8 81.2 97.5 82.5 90.0 n- scattered. E.

(Mean. 29.119 96.0 95.9 79.6 96.1 81.2 88.70 ).25



XX Meteorological Register hept at Agra.

Meteorological Register hept at the Office of the

verntnent, N. W. P., Agra, for the month of Sq
to Go-

1855.

Maximum pressure observed at 9.50 A. M.

Temperature. H3
a

"3

-4J

Q

u

03

s
p

CQ

3
O
•—

03

o
<
O

n
03

O
c
o

o
03

s

Cm
O
***

&

Aspect of the Sky.

1 29.249 92.9 93.2 80.2 E. <">- scattered.

2 29.225 93.0 93.5 82.8 W. .. n_ ditto to hor.

3 29.275 88.5 "88.4 80.6 N. W. .. V_ scattered.

4 29.293 86.0 86.0 81.0 N. E. .. V\_ ditto.

5 29.303 88.9 88.5 82.9 S. E. .. Vv_ ditto.

6 29.201 86.0 86.6 79-0 N. .. Vl- scattered all over.

7 29.237 85.0 S5.2 78.4 N. E. n- scattered.

8 29.247 85.8 85.5 79.0 E. 0.30 V^- all over.

9 29.205 84.8 85.3 78.7 E. 0.37 rt- scattered.

10 29.203 85.9 86.5 78.3 E. .. Clear.

11 29.217 79.8 78.4 76.9 N. E. .. V^ all over.

12 29.241 82.8 83.0 77.8 N. W. .

.

W scattered.

13 29.297 79.8 79.8 76.8 W. V\- all over.

14 29.275 80.8 80.7 79.0 E. 6.62 Ditto.

15 29.303 81.9 82.5 78.5 S, .. ^ scattered.

16 29.225 86.5 87.0 79.0 N. .. Ditto.

17 29.251 82.0 82.1 78.9 N. E. .. Vv- all over.

18 29.219 81.8 81.5 79.2 N. .. Ditto.

19 29.227 81.0 81.0 78.3 N. .

.

^ scattered.

20 29,245 83.0 83.0 76.5 W. .. Clear.

21 29.339 83.5 83.4 76.9 N. W. .

.

Ditto.

22 29.401 83.6 83.9 74.9 W. •

.

Ditto.

23 29.345 85.0 85.0 77.6 N. W. .

.

Ditto.

24 29.361 86.8 87.4 75.9 N. W. .

.

^- scattered in zen.

25 29.397 87.5 87.9 76.5 N. .. Clear.

26 29.453 86.8 86.9 78.5 N. W. <">- scattered in zen.

27 29.439 87.9 88.0 74.4 N. W. .. Clear.

28 29.423 87.5 88.4 76.0 N. W. .

.

Ditto.

29 29.443 86 5 87.0 74.4 N. W. .. Ditto.

30 29.413 87.0

85.2

87.2 73.5 N. W. •• Ditto.

Mean. 29.300 85.4 78.0 7.29

Barometer Observations corrected for Capillarity only.

. f \ Cirus.
-~

j
v_ Cirro strata.

r\ Cumuli.
^- Cumulo strata.

V\_ Nimbi or Nimbus.CO

Note.—The dry bulb and maximum Register do not agree, the former always

reads more than the latter. The average difference is 1.6.



Meteorological Register kept at Agra. xxi

Meteorological Register kept at the Office of the Secretary to Go-

vernment, N, W. P., Agra, for the month of September, 1855.

Observations at apparent Noon.

Temperature.
e

5
"3

Pi

o

a
p

pq

5
o
u

53

o
<
O

pq

O
S3

o

6

'o

>->

a

Aspect of the Sky.

1 29.203 25.6 95.9 79.4 E. <">- scattered.

2 29.197 95.5 96.9 83.9 w. ^- to hor.

3 29.253 90.0 90.5 82.4 N. W. Vt- scattered.

4 29.259 87.7 88.0 81.5 N. E. Ditto.

5 29.205 91.8 92.0 82.0 S. E. Ditto.

6 29.195 83.9 82.8 80.1 N. 0.*30 W. all over.

7 29.203 87.7 88.0 79.9 N. E. «- scattered.

8 29.229 87.9 88.0 79.4 E. V*- ditto.

9 29.171 88.0 88.3 79.5 E. «~ ditto.

10 29.209 87.3 88.2 79.2 E. rL- scattered.

11 29.201 80.9 81.2 77.5 N. E. V^- all over.

12 29.245 80.8 77.5 75.6 N. W. 0.32 Ditto.

13 29. 285 82.0 82.2 78.2 W. Vv. scattered.

14 29.255 80.0 78.8 78.0 E. 0^32 V\- all over.

15 29.289 84.8 84.9 79.6 S. V^- scattered.

16 29.201 89.6 90.0 79.5 N. E. Ditto.

17 29.201 84.5 84,4 80.O N. E. Ditto.

18 29.195 84.5 84.5 80,5 N. E. Vt- all over.

39 29.185 84.0 84.0 78.3 N. Vu. scattered.

20 29.243 85.3 85.2 78.4 N. W. Ditto.

21 29.331 85.9 85.9 79.5 N. W. ^ scattered in zen.

22 29..i87 86.0 86.5 77.3 W. Clear.

23 29.331 88.9 89.5 78.5 N. W. ^ scattered.

24 29.333 89.8 90.2 77.0 N. W. Clear.

25 29.365 89.5 89.9 77.0 N. Ditto.

26 29.417 89.5 89.5 77.0 N. W rL- scattered in zen.

27 29.419 91.0 91.5 74.9 N. W. Clear.

28 29.403 90.9 91.5 76.0 N. W. Ditto.

29 29.425 91.0 91.2 71.5 N. W. Ditto.

30 29.373 91.5 91.6 74.0 N. W- Ditto.

Mean. 29.274 87.5 87.6 78.8 0.94



1X11 Meteorological 'Register kept at Agra.

Meteorological Register Icept at the Office of the Secretary to Go-

vernment, N. W. P., Agra, for the month ofSeptember, 1855.

M nirnum pressure observed at 4 p. m.

Maximum and
Temperature. Minimum. a

E
.2

PS

^ r^ Aspect of the o o g

Id

a
o
S-l

CS

cq

2
s.

o 5

3
3

03

99.5

a
p

"a

3

83.8

Sky. cs
o
u

Q

>>

C
CS

a

"3

a
"3

o
H

1 29.117 99.9 99.1 79.4 91.65 V_ scattered. E.
2 29.105 95.0 95 80.5 97.0 83.0 90.0 W. ditto. W. ,. ,

3 29.127 94.0 94.0 82.0 94.5 75.5 85.0 V\- ditto. N.W. ,

.

p

4 29.155 92.0 92.0 82.5 92,5 79.8 86.15 Vv- to E. N. E.
5 29.115 94.8 94.5 83.5 94.5 85.0 89.75 Vn_ scattered. E. .. ,

.

6 29.105 86.6 85.9 81.0 86.0 81.0 83.5 Ditto. N. E.
7 29.121 91.9 91.5 80.9 91.6 77.0 84.3 f>- ditto. E. .

.

.

,

8 29.149 91.0 90.8 80.5 91.0 81.0 86.0 *- ditto. E. .

,

. m

9 29.129 90.9 90.6 80.0 91.8 77.8 84.8 V%- all over. E. .

.

m ,

10 29.133 89.0 88.8 78.0 91.0 77.0 84.0 V\-towards s.e. S.E.
11 29.109 79.0 79.0 77.2 80.7 75.0 77.85 V> all over. N. W. ,

,

,

,

12 29.179 83.9 83.5 77.0 84.5 74.0 79.25 ^- scattered. N. W. .

.

13 29.201 84.8 84.6 79.0 85.0 75.5 80.25 V» ditto. W. .

.

.

.

14 29,201 80.0 79.9 78.4 80.5 76.0 78.25 V> all over. s. w. .

.

.

.

15 29.217.87.8 88.1 81.9 88.0 76.0 82.0 Vv_ scattered. s. .

.

16 29.173 83.0 80.5 78.4 92.0 79.0 85.5 \n- all over. N. E. 1.12 • •

17 29.119 84.8 83.8 79.8 88.0 78.5 83.25 Ditto. E. 0.07 ,

.

18 29.135 78.0 76.5 75.9 84.5 77.0 80.75 V\- ditto. N. E. 2.17 .

.

19 29.127 87.9 87-5 79.5 88:0 75.5 81.75 V*- scattered. N. W. .

.

. m

20 29.171 86.9 86 3 79.5 87.5 76.0 81.7 ^ toward s. w. .

.

21 29.273 89.0 88-9 80.2 90.0 76.5 83.25 0- scattered. w. .

.

.

.

22 29.313 90.5 90.4 80.5 90.5 75.0 82.75 Ditto. w. .

.

>#

23 29.299 92.0 91.9 79.4 93.0 77.5 85.25 Ditto. N. .

.

.

.

24 29.261 i 98.2 93.2 77.9 94.0 79.5 86.75 ^ ditto. N.W. .

.

..

25 29.295 93.5 93.5 78.0 93.5 77.5 85.5 Clear. [zen. N. .

.

.

.

26 29.347 93.8 93.6 77.0 93.5 77.5 85.5 0- scattered in N.W. .

.

.

.

27 29.361 94.5 94.0 76.0 94.5 77-0 85.75 Clear. N. W. .

.

.

.

28 29.337 94.8 94.4 78.0 94.5 77.0 85.75 Ditto. N.W. ,

.

,

.

29 29.345 95.0 94.9 75.1 95.0 77.5 86.25 Ditto. N. W. .

.

.

.

3D 29.305 95.2 95.0 95.0 95.5 76.5 86.0 Ditto. N. W.

^.36

••

Mean. 29.200 89.4 89.3 79.7 90.7 77.8 84.28 10.69



Meteorological "Register kept at Agra. xxm

Meteorological Register kept at the Office of the Secretary to Go-

vernment, JV. W. P., Agra, for the month of October, 1855.

Maximum pressure observed at 10 a . M.

Temperature.
a

E

.5'3

to
•4->

a
p

•_

p
5

o
<
cm

o

"•3

o
a
o

CD
u

s

<*-
o
ft*

a

(3

Aspect of the Sky.

1 29.391 86.9 87.9 73.0 N. Clear.

2 29.419 86.9 87.5 73.5 N. .

.

Ditto.

3 29.429 88.8 88.4 75.0 N. W. .. Ditto.

4 29.391 88.7 89.3 71.9 N. W. .. Ditto.

5 29.375 84.8 85.1 69.5 N. W. .. Ditto.

6 29.447 84.0 84.0 69.8 s.w. .

.

Ditto.

7 29.463 89.0 91.0 70.0 N. W. ., *">- scattered in zen.

8 29.519 84.0 84.4 70.0 W. ,

.

Clear.

9 29.475 82.9 83.2 70.0 S.W. .

.

Ditto.

10 29.463 83.9 84.9 70.1 N. W. .

.

Ditto.

11 29.463 83.8 84.5 69.0 s. w. ,

.

Ditto.

12 29.435 85.6 86.5 70.8 s. w. . # Ditto.

13 29.467 84.8 86.0 71.0 N. .

.

Ditto.

14 29.455 82.5 83.0 69.7 N. W. , „ Ditto.

15 29.487 82.8 83.2 71.0 w. .. Ditto.

16 29.471 83.0 84.0 72.5 w. .. Ditto.

17 29.449 82.5 83.5 70.9 N. W. .. Ditto.

18 29.467 81.9 82.7 70.5 N. W. .. Ditto.

19 29.491 82.2 83.5 72.5 S. ,, *) scattered in zen.

20 29.523 84.5 84.5 70.0 s. .

.

Clear.

21 29.535 83.5 84.8 69.0 N. W. ,

.

Ditto.

22 29.619 83.0 83.5 69.5 N. .

.

Ditto.

23 29.541 82.2 83.4 66.5 W. . # Ditto.

24 29.455 81.9 82.4 68.0 s. w. .. ^ to East.

25 29.461 81.5 82.0 66.9 N. W. .

.

Clear.

26 29.577 81.0 81.5 65.9 N. W. , # Ditto.

27 29.517 81.2 82.0 65.6 W. .

.

Ditto.

28 29.485 81.0 81.6 65.4 N. W. .. Ditto.

29 29.579 74.5 74.2 67.5 E. .

.

Ditto.

30 29.573 71.7 72.4 57.5 N. W. # . Ditto.

31 29.595 74.0 74.5 57.0 W. •• Ditto.

Mean. 29.484 82.8 83.5 69.0

Barometer Observations corrected for Capillarity only.

d
r \ Cirus.

'o I
^— Cirro strata.

^ Cumuli.
n- Cumulo strata.

Vx- Nimbi or Nimbus.

Note.—The dry bulb and maximum Register do not agree, the former always
reads more than the latter. The average difference is 1.6.



XXIV Meteorological Register kept at Agra,

Meteorological Register kept at the Office of the Secretary to Go-

vernment, N. W. P., Agra, for the month of October, 1855.

Observations at apparent Noon

Temperature.

5
.S

(2

Q

u
Qi

a
O
1*
C3

pq

>>

i+

3
o

<
Ul
o

cm
O
a
.2

o
u

Q

o
>>

ca

Of

Aspect of the Sky.

1 29.363 92.0 92.0 75.9 N. Clear.

2 29.395 90.7 91.5 73.5 N. .. Ditto.

3 29.405 92.0 92.4 75.4 N.E. .

.

Ditto.

4 29.355 92.9 93.2 73.5 N. W. .

.

Ditto.

5 29.359 90.5 90.8 70.5 N. W. .. Ditto.

6 29.429 88.5 89.2 70.0 w. .. Ditto.

7 29.463 89.0 91.0 70.0 N. W. .. n- scattered in zen.

8 29.491 87.5 88.0 70.0 N. W. .

.

Clear.

9 29.433 87.6 87.9 69.2 s. w. .. Ditto.

10 29.439 89.0 89.9 68.5 N. W. .. Ditto.

11 29.435 87.0 89.0 69.5 N. W. .. Ditto.

12 29.415 90.0 90.5 74.0 S. W. .

.

Ditto.

13 29.451 89.0 89.8 71.5 N. .

.

Ditto.

14 29.427 85.2 85.7 70.0 . # Ditto.

15 29.459 87.5 88.0 71.0 W, .. Ditto.

16 29.447 89.0 89.0 71.5 W. ., Ditto.

17 29.439 88.0 89.4 72.5 N. W. .. Ditto.

18 29.441 88.5 89.5 71.5 N. W. % . Ditto.

19 29.455 88.5 89.4 70.5 S. .

.

^ scattered in zen.

20 29.485 87.2 87.5 71.0 s. w. ,, Clear.

21 29.505 86.4 87.0 69.5 N. W. .

.

n scattered in zen.

22 29.583 86.0 86.5 69.0 N. »

.

Clear.

23 29.493 87.5 87,9 67.4 N. W. .

.

Scattered in zen.

24 29.415 87.2 87.9 66.5 W. .

.

Scattered.

25 29.447 85.5 860 67.5 N. W. .. Clear.

26 29.505 88.0 88.5 65.6 N. W. .. Ditto.

27 29.467 88.6 89.5 65.8 N. W. .

,

Ditto.

28 29.435 84.9 85.5 66.5 N. W. .. "- scattered.

29 29.527 78.5 78.4 68.0 N. E. .. Clear.

30 29.547 78.8 78.5 57.5 N. W. ,. Ditto.

31 29.565 79.0 79.4 56.8 N.-W. •• Ditto.

Mean. 29.454 87.4 88.0 69.3



Meteorological Register kept at Agra. xxv

Meteorological Register kept at the Office of the Secretary to Go-
vernment, N. W. P., Agra, for the month of October, 1855.

Minimum pressure <jbserved at 4 P. M.

Temperature.
Maximum and
Minimum. a

5
.2"3

tf

CO

Q

<u

o
a
o
CO

pq

3
u
03

5
o

<

O

95.5

.£2

M

73.4

S

J
CO

S
s
a
'5

c

Aspect of the

Sky.

o
c

#
o
tj

i*

s

a
03

<3

1 29.313 96.0 96.0 76.0 80. Clear. N. W.
2 29.355 96.0 95.0 76.0 95.5 76.0 85.75 Ditto. [zen. N. .

3 29.351 96.9 95.9 73.5 96.5 77.9 87.2 •"*- scattered in N. W. ,

4 29.309 95.5 94.9 73.0 95.5 75.0 85.25 Clear. N.W. .

5 29.305 94.8 93.9 72.4 94.0 73.0 83.5 Ditto. W. ,

6 29.383 93.5 92.0 69.5 93.5 75.5 84.5 Ditto. [zen. S. E. .

7 29.453 93.7 93.5 73.1 93.5 74.0 83.75 *- scattered in N. W. .

8 29.427 92 5 91.9 71.9 92.0 73.0 82.5 Clear. N.W. ,

9 29.3 7 5 92.0 92.0 72.5 91.8 72.0 81.9 Ditto. N. W. .

10 29.387 93.0 92.8 70.5 93.0 71.5 82.25 Ditto. N.W. .

11 29.373 93.0 93.0 71.5 93.5 71.0 82.25 Ditto. N.W. ,

12 29.353 94.5 94.0 75.5 94.3 72.0 83.15 Ditto. N.W. .

13 29.403 94.5 94.6 73.3 94.5 74.0 84.25 Ditto. N. g

14 29.373 91.5 91.4 71.0 92.5 72.5 82.5 Ditto. N.W. .

15 29.409 92.9 92.9 72.8 92.8 70.0 81.4 Ditto. N. W. ,

16 29.375 93.0 92.8 72.4 92.8 72.0 82.4 Ditto. N.W. ,

17 29.399 93.9 93.5 73.4 93.5 71.0 82.25 Ditto. N. W. ,

18 29.397 92.8 91.5 67.5 92.0 69.0 80.5 Ditto. [zen. N. W. .

19 29.393 91.0 90.4 73.4 91.4 70.9 81.0 rt- scattered in s. w. .

20 29.429 90.6 89.5 71.8 91.0 70.5 80.75 Clear. w. ,

21 29.4 73 90.4 90.6 72.0 90.5 70.5 80.5 Ditto. N.W. ,

22 29.497 90.5 89.9 70.0 90.5 71.8 81.15 Ditto. [zen. N. E. .

23 29 405 90.2 89.5 67.3 90.0 70. 80.0 Scattered in N.W. .

24 29.355 91.5 91.0 67.9 1 91.0 68.5 79.75 ^— scattered. N. W. .

,

25 29.405 90.5 90.4 70.9 90.5 68.0 79.25 Clear. N. W. .

26 29.465 91.5 91.0 65.5 91.0 67.9 79.45 Ditto. N. W. .

27 29.403 91.0 90.5 67.5 91.5 68.2 79.85 rt- scattered. N.W. .

28 29.381 80.9 79-4 64.0 87.5 70.3 78.9 Vv- to E. N. .

29 29.497 82.5 81.5 71.0 82.0 65.0 73.5 Clear. N. E. .

30 29.519 81.9 81.0 59.5 81.2 61.0 71.1 Ditto. N.W. .

3i 29.527

29.403

83.0 82.0 59.7 83.0

91.5

63.5

71.0

73.25 Ditto. W. •

Mean. 91.4 90.9 70.4 81.28

i



XXVI Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-

vernment, N. W. P., Agra,for the month of Nov. 1855.

Maximum pressure observed at 9.50 A. m.

Temperature. 13
a

£ "Si

© &
B j£3

O Aspect of the Sky.

©

Id

a
o3

© g3

3
1=

n
o

o© 1
03 c3

pq o o
©

Q <§

1 29.609 74.0 74.6 58.8 N. W. Clear.

2 29.553 74 9 75.9 58.0 K.W. Ditto.

3 29.555 74.0 75.0 59.5 N. E. Ditto.

4 29.581 75 5 76.2 59.8 W. Ditto.

5 29.605 75.0 75.9 62.5 N.W. Ditto.

6 29..
r)55 75.9 76.8 73 5 E. Ditto.

7 29.527 78.2 79.0 64.4 S. W. Ditto.

8 29.539 78.9 80.5 65.9 N. W. Ditto.

9 29.51) 77.0 77.0 60.5 N. Ditto.

10 29.541 76.8 77.5 62.9 N. E. Ditto.

11 29.583 76.0 769 62.4 N. Ditto.

12 29.587 72 8 73.5 59.4 N. E. Ditto.

13 29.565 72.5 74.4 61.5 N. W. Ditto.

14 29.545 740 75.5 61.0 N. W. Ditto.

15 29.549 74.5 75.2 64.5 s. w. Ditto.

16 29.537 71.6 72.9 58.9 w. Ditto.

17 29.555 70 8 72.0 593 s. w. Ditto.

18 29.537 73.8 74.8 58.8 N. E. Ditto.

19 29.513 71.0 72.2 60.0 w. Ditto.

20 29.563 69.0 69.5 57.5 w. Ditto.

21 29.645 69.9 71=0 54.9 s. <">- scattered to S. East.
22 29.659 68.9 70.3 58. s. w. V- scattered in zen.
23 29.615 72.0 72.0 59 N. W. Clear.

24 29.fi63 70.5 71.5 59.0 s. w. Ditto.

25 29.667 69.0 70.4 57.0 w. Ditto.

26 29.695 70.9 72.0 58.2 N.W. v_ scattered.

27 29.721 71.0 71.8 58.4 S. E. Clear.

28 29.681 70.8 70.8 58.5 N. W. Ditto.

29 29.715 67.5 68.5 550 N.W. Ditto.

30 29.693 66.2 67.0 54.5 N. W. Ditto.

29.595 72.7 73.6 60.0

Barometer Observations corrected for Capillarity only.

\ Cirus.

- Cirro strata.

Cumuli.
Cumulo strata.

<w
(_ Vv Nimbi or Nimbus.

Note.—The dry bulb and maximum Register do not agree, the former always

i
r

I 1 -

reads more than the latter. The avernge difference is 1.0.



Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-

vernment, JSf, W. P., Agra, for the month of Nov. 1855.

Observations at apparent Nooi i.

Temperature.
3

•1

g

r
13

o

.2

«4H
O

4a

Aspect of the Sky.

§ s .si CQ -e +a

ô o
u a <

<o

c

P o o _*_ B §

1 29.577 79.0 78.4 58.4 N.Wi Clear.

2 29.519 82.0 82.8 60.0 N. W. Ditto.

3 29.531 81.9 83.0 61.0 N. W. Ditto.

4 29.555 82.0 82.5 63.8 W. Ditto.

5 29.577 80.0 81.2 63.5 N. E. Ditto.

6 29.501 81.9 82.5 64.5 S. W. Ditto.

7 29.505 84.8 85.8 64.5 w. Ditto.

8 29.517 84.9 85.4 65.0 N. W. \ scattered to West,

9 29.487 81.0 81.6 61.0 N. W. Clear.

10 29.519 81.5 82.4 63.5 N. E. Ditto.

11 29.557 80.7 81.3 63.5 N. Ditto.

12 29.561 78.5 79.0 59.9 N. Ditto.

13 29.516 78.9 79.8 61.0 N. W. Ditto.

14 29.517 80.0 80.0 61.0 S. W, Ditto.

15 29.521 81,0 82.0 63.0 w. Ditto.

16 29.509 79.2 79.5 60.0 N. W. Ditto,

17 29.517 78.0 78.5 59.5 s. w. Ditto.

18 29.509 76.9 76.9 61.1 N. E. Ditto.

19 29.499 76.5 78.0 59.0 W. Ditto.

20 29.539 72.5 72.8 56.5 w. Ditto.

21 29.629 74.0 74.7 5^.5 s. w. Ditto.

22 29.641 74.0 75.9 58.0 Ditto.

23 29.595 78.0 77.5 60.3 N. W. Ditto.

24 29.629 76.0 77.5 59.6 S. W. Ditto.

,25 29.641 74.5 75.7 58 W. Ditto.

26 29.667 74.0 74.2 59.3 S. W ^— scattered.

27 29.705 75.9 76.0 60.5 S. E Clear.

28 29.651 76.8 77.4 59.5 N. W. Ditto.

29 29.677 71.5 71.2 57*2 N. W. Ditto.

30 29.667 70.0 70.8 56.9 N. W. Ditto.

29.571 78.2 78.8 60.4



XXV111 Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-

vernment, JST. W. P., Agra, for the month of Nov. 1855.

Minimum pressure observed at 4 p. m.

Maximum
Temperature. and minimum. T3

g

g *oi

P3

£ £ r6

3
'a

Aspect of
14H
o 6W

o
+3 § | the Sky.
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1 29.509 84.5 83.5 61.9 83.5 62.5 73.0 Clear. N. W.
2 29.489 87.0 86.0 63.0 86.5 61.5 74.0 Ditto. N.W.
3 29.491 87.8 86.8 64.4 87.0 61.0 74.0 Ditto. N. W.
4 29.513 88.0 87.5 65.0 88.0 61.5 74.75 Ditto. W.
5 29.529 87.0 86.6 66.0 87.2 63.0 75.1 Ditto. N.W.
6 29.459 88.0 87.5 67.5 88.0 63.5 75.75 Ditto. s. w.
7 29.470 90.0 89.0 1 70.5 90.6 63.5 77.05 Ditto, [west. N.W.
8 29.467 89.0 88.8 67.9 89.0 65.0 77.0 \ scattered to N. W.
9 29.445 87.0 86.5 64.0 86.8 63.5 77.15 Clear. N. W.
10 29.467 86.9 86.2 65.4 87.0 69.0 78.0 Ditto. N.W.
11 29.519 85.8 85.5 64.4 86.0 63.5 74.75 Ditto. N.
12 29.501 85.0 84.4 63.5 85.0 62.0 73.5 Ditto. N.
13 29.467 84.0 84.0 63.8 84.2 61.8 73.0 Ditto. N. W.
14 29.477 84.2 84.0 66.0 84.5 65.0 74.75 Ditto. s. w.
15 29.471 86.9 86.6 63.0 87.0 62.0 74.5 Ditto. w.
16 29.449 83.0 83.0 63.9 83.5 59.0 71.25 Ditto. N. W.
17 29.481 82.0 81.5 62.6 82.0 57.0 69.5 Ditto. N. W.
18 29.449 82.0 81.8 64.4 82.0 61.5 71.75 Ditto. W.
19 29.461 81.5 81.0 61.8 81.5 58.5 70.0 Ditto. N.W.
20 29.487 80.0 79.5 59.5 79.5 58.0 68.75 ^- scattered. N.W.
21 29.567 81.0 80.5 60.1 81.0 57.5 69.25 Clear. W.
22 29595 82.9 82.5 64.5 83.5 58.0 70.75 Ditto. S. W.
23 29.539 83.5 82.5 62.5 83.5 61.5 72 5 Ditto. N. W.
24 29.579 81.9 80.8 62.5 82.0 61.8 71.9 Ditto. W.
25 29.615 80.0 79.5 61.2 79.5 57.5 68.5 Ditto. N.W.
26 29.623 79.4 79.5 61.2 80.0 60.0 70.0 Ditto. N.W.
27 29.637 80.2 80.0 63.5 80.0 60.0 70.0 .

.

S. E.

28 29.597 81.7 80.6 62.9 81.0 59.0 70.0 Clear. N. W.
29 29.623 75.9 74.5 60.0 75.0 54.0 68.5 Ditto. N.W.
30 29.627 75.6 74.8 59.4 75.3 52.5 63.8 Ditto. N.W.

29.520 83.7 83.1 63.5 83.6 60.8 72.22



Meteorological Observations. XXIX

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of September, 1855.

Latitude 22° 33' 1" North, Longitude 88° 20' 34" East.

feet.

Height of the cistern of the Standard Barometer above the level of the Sea, 18.1

1

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

Date.

ean

Height

of

the

Barometer

at

32°

Faht.

Range of the Barometer
during the day.

x> £
-3 S

Qg
<u E-*

Range of the Tempe-
rature during

the day.

Max. Min. Diff. Max. Min. Diff.

% S

Inches. Inches. Inches. Inches. o o

1 29.624 29.693 29.531 0.162 84.9 91.0 80.7 10.3

2

3

Sunday.
.630 .683 .551 .132 83.4 87.2 80.4 68

4 .638 .690 .576 .114 82.8 87.7 80.4 7.3

5 .639 .687 .575 .112 82.2 86.0 80.2 5.8

6 .595 .654 .523 .131 81.4 87.1 78.8 8.3

7 •595 .645 .532 .113 81.5 87.4 78.8 8.6

8 .643 .726 .570 .156 79.3 80.8 77.6 3.2

9
10

Sunday.

.773 .833 .725 .108 80.4 83.6 79.0 4.6

11 .796 .856 .735 .121 81.1 85.6 78.8 6.8

12 .757 .821 .677 .144 82.8 87.6 78.6 9.0

13 .722 .771 .662 .109 81.9 84.6 80.2 4.4

14 .703 .751 .647 .104 81.3 85.1 79.2 59
15 .689 .748 .613 .135 82.2 88.5 79.2 9.3

16
17

Sunday.
.580 .626 .509 .117 81.0 85.6 79.0 6.6

18 .534 .580 .477 .103 78.7 79.7 77.4 2.3

19 .574 .639 .540 .099 81.4 85.0 78.6 6.4

20 .594 .677 .539 .138 83.3 88.2 78.5 9.7
21 .690 .757 .631 .126 83.8 87.2 79.6 7.6

22 .748 .828 .689 .139 83.9 89.4 80.3 9.1

23
24

Sunday.
.752 .807 .685 .122 83.5 89.0 80.2 8.8

25 .780 .851 .728 .123 83.8 88.1 80.4 7.7

2G .811 .868 .736 .132 83.9 89.8 80.2 9.6

27 .797 .862 .713 .149 84.0 90.4 80.4 10.0

28 .792 .847 .724 .1*3 82.8 89.6 79.4 10.2

29 .792 .852 .740 .112 82.1 85.6 80.0 5.6

30 Sunday.



XXX Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor OeneraVs Officei, Calcutta,

in the month of September, 1855.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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o o Inches. T.gr. T.gr.

1 80.9 4.0 78.9 6.0 0.967 10.34 2.15 0.828

2 Sunday.

3 80.3 3.1 78.7 4.7 .961 .31 1.65 .862

4 80.3 2.5 79.0 3.8 .970 .42 .33 .887

5 80.1 2.1 79.0 3.2 .970 .44 .10 .905

6 79.5 1.9 78.5 2.9 • 955 .29 0.98 .913

7 79.3 2.2 78.2 3.3 • 946 •19 1.12 .901

8 78.3 1.0 77.8 1.5 .934 .09 50 .953

9 Sunday.

10 79.1 1.3 78.4 2.0 .952 .27 .67 .939

11 79.5 1.6 78.7 2.4 .961 .37 .80 .928

12 80.2 2.6 78.9 3.9 .967 .39 1.36 .884

13 80.0 1.9 79.0 2-9 .970 .44 .00 .913

14 79.3 2.0 78.3 3.0 .949 .22 .02 .909

15 80.0 2.2 78.9 3.3 .967 .41 .13 .902

16 Sunday.

17 79.0 2.0 78.0 3.0 .940 .13 .01 .909

18 77.6 1.1 77.0 1.7 .910 9.85 0.56 .946

19 79.2 2.2 78.1 3.3 .943 10.16 1.11 .902

20 80.3 3.0 78.8 4.5 .964 .34 .59 .867

21 81.1 2.7 79.7 4.1 .992 .63 .47 .879

22 80.8 3.1 79.2 4.7 .976 .45 .68 .862

23 Sunday.
24 79.9 3.6 78.1 5.4 .943 .12 .88 .843

25 80.2 3.6 78.4 5.4 .952 .21 .89 .844'

26 80.0 3.9 78.0 5.9 .940 .07 2.06 .830

27 80.4 3.6 78.6 5.4 .958 .28 1.89 .845

28 80.0 2.8 78.6 4.2 .958 .30 .45 .877

29 79.7 2.4 78.5 3.6 .955 .27 .24 .892

30 Sunday.



Meteorological Observations, XXXI

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of September, 1855.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

tS o
PQ .J Range of the Barometer for

S Range of the

2 "»
each hour during:

V Temperature for each

:!
the month.

H
JO

hour during the

month.
Hour. 5 ta

.SP

.

cq

Max. Min Diff. Max. Min. Diff.

6 t* <u S

Inches. Inches. Inche s. Inches.

Mid-
night.

J

1 29. 705

.693

29.826 29.541) 0.277 80.8 82.8 79.0 3.8

.826 .54J» .281 80.7 82.0 79.2 2.8

2 .681 .811 ,53(5 .275 80.6 81.8 79.2 2.6

3 .673 .806 .511 .295 80.4 81.6 78-9 2.7

4 .667 .808 .503 .301 80.1 81.4 78.6 2.8

5 .679 .811 .515 .294 79.9 81.3 78.6 2.7

6 .694 .819 .526 .293 79.9 81.4 78.6 2.8

7 .713 .846 .547 .299 80.5 82.8 78.6 4.2

8 .734 .865 .554 .311 82.0 84.4 78.2 6.2

9 .742 .863 .564 .299 82.7 85.8 78.2 7.6

10 .742 .868 .571 .297 84.2 87.0 78.8 8.2
11 .732 .857 .566 .291 84.7 87.8 78.4 9.4

Noon. .708 .831 .546 .285 85.3 89.0 78.9 10.1

1 .683 .803 .521 .282 85.4 89.8 78.0 1 1.3

2 .659 .772 .498 .274 85.9 91.0 78.0 13.0

3 .640 .747 .477 .270 85.1 91.0 78.2 12.8
4 .634 .751 .480 .271 84.1 90.4 78.4 12.0

5 .633 .758 .482 .276 83.1 88.2 77.4 10.8

6 .646 .761 .492 .269 82.3 86.3 78.0 8.3

7 .664 .782 .530 .252 81.9 84.3 79.0 5.3

8 .693 .803 .547 .256 81.6 83.8 79.0 4.8

9 .710 .823 .570 .253 81.3 83.6 79.2 44
10 .720 .829 .580 .249 81.1 83 4 77.6 5.8

11 • 715 .834 .571 .263 80.8 83.0 77.7 5.3



XXX11 Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of September, 1855.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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g a >* a £»P4 g£ :§ &«a S 8.S
% Q P a a <i §

Inches. T. gr. T.gr.

Mid-
night.

1

[79.4

79.5

1.4 78.7 2.1 0.961 10.37 0.70 0.937

1.2 78.9 1.8 .967 .43 .61 .945

2 79.4 1.2 78.8 1.8 .964 .40 .61 .945

3 79.2 1.2 78.6 1.8 .958 .34 .60 .945

4 790 1.1 78.4 1.7 .952 .27 .57 .947

5 78.9 1.0 78.4 1.5 .952 .27 .51 .953

6 78.9 1.0 78.4 1.5 .952 .27 .51 .953

7 79.3 1.2 78.7 1.8 .961 .37 .61 .944

8 79.8 2.2 78.7 3.3 .961 .35 1.12 .902

9 80.0 2.7 78.6 4.1 .958 .30 .42 .879

10 80.6 3.6 78.8 5.4 .964 .34 .90 .845

11 80.6 4.1 78.5 6.2 .955 .23 2.19 .824

Noon. 80.8 4.5 78.5 6.8 .955 .21 .43 .808

1 80.6 4.8 78.2 7.2 .946 .11 .57 .797

2 80.9 5.0 78.4 7.5 .952 .15 .72 .789

3 80.6 4.5 78.3 6.8 .949 .14 .43 .807

4 80.2 3.9 78.2 5.9 .946 .13 .08 .830

5 80.0 3.1 78.4 4.7 .952 .21 1.65 .861

6 79.7 2.6 78.4 3.9 .952 .23 .35 .884

7 79.7 2.2 78.6 3.3 .958 .32 .12 .902

8 796 2.0 78.6 3.0 .958 .32 .02 .910

9 79.5 1.8 78.6 2.7 .958 .32 0.92 .918

10 79.4 1.7 78.5 2.6 .955 .29 .88 .921

11 79.4 1.4 78.7 2.1 .961 .37 .70 .937



Meteorological Observations, xxxiu

Abstract of the Results of tlie Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of September, 1855.

Solar radiation, Weather, &c.

S.2

a
Q

'o a
Rain.

Prevailing direction

of the Wind.
General Aspect of the Sky.

o Inches.

1 129.8 0.20 E. or S. Cloudless till 5 a. m. scattered 'M till

8 p. m. cloudless afterwards.

2 Sunday. .. ..

3 119.0 •• E. or S. E. Various clouds till 7 p. m. cloudless

afterwards, also drizzling at 1 a. m.
4 .. .. E. or E. S. E. Cloudy. [and 1 p. M.
5 .

.

E. or S. E. Cloudy with drizzling between 11 a. m.

6 0.20 E. Cloudy and constantly raining.

7 .

.

0.80 E. or S. E. Ditto.

8 .. 4.29 E. or S. E. Cloudy and raining the whole day.

9 Sunday. 2.61

10 0.46 E. Cloudy with little rain before sunrise.

11 ,

.

1.46 E. S. E. orS. W. Cloudy with rain between 3 and 5 p. m.
12 •• •• S. W. or N. E. orS. Cloudless till 5 a.m. scattered ^i after-

wards, [also at 11 a. m.
13 .

.

0.51 S. orE. or S. E. Cloudy with rains before sunrise and
14 •• 0.62 S. E. or W. or S. Cloudy and raining between Midnight

and 5 a. m. and also at 5 p. m.
15 •• 0.59 Variably. Cloudless till 5 a. m. cloudy afterwards,

also raining at 2^ and 4 p. m.
L6 Sunday. 0.28 ..

17 115.0 0.22 S. E. or N. or N. E. Cloudy with rains between 4 and 5 p. M.
1* .. 4.15 N. or N. W. or W. Cloudy with rains the whole day.

19 ,. 1.36 N, E. or W. Cloudy with much rain before sunrise.

20 •• 0.28 W. Cloudless till 3 a. m. Cloudy afterwards

with little rain between 10 and 1 1 p.m.

21 108.0 .

.

W. or W. S. W. Cloudy. [wards.

n 132.7 S. W. or W. or E. Cloudless till 5 a. m. scattered ^i after-

23 Sunday. .. [tween 3 and 4 p.m.
21 135.5 0.19 S. or N. E. or S. E. Cloudy with a smart shower of rain be-

25 130.0 0.22 Calm or S. E. or s.s.e. Scattered M till 3 a. m. cloudless till

7 A. M. scattered *"»i afterwards also

rain between 2 and 3 p. m.
2i. 134.0 ,. S. E. or S. Scattered ^i.

27 136.7 0.47 S. or S. W. or S. ^—i at horizon till 7 a. m. scattered n i

till 6 p. m. overcast afterwards with

lightning and rain at 7 and 8 P. M.
2h 145.0 0.22 S. or E. Cloudy till 2 A. M. scattered M and ^-i

till 11 a. M. cloudy afterwards with

rain at 3 P. M.
29 •• •

.

N. E. or S. E. Cloudy more or less the whole day with

little drizzling at Noon.
30 Sunday. 0.26 ••

M Cirri, ^-i cirro strati, ^i cumuli, <M cumulo strati, V\-i nimbi, —i strati.
Vt

; cirro cumuli.
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V

Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta

,

in the month of October, 1855.

feet

Latitude 22° 33' 1" North, Longitude 88<> 20' 34" East.

Height of the Cistern of the Standard Barometer above the Level of the Sea 18.11.

Daily Means, &c. of the Observations, and of the HygrometriGal elements

dependent thereon.

O CD a u

Range of the Barometer pq » Range of the Tempera-
during the day. a

>> o
ture during the day.

fie
Date.

C CD

£5 tS
Max. Min. Diff. Max. Min. Diff.

3 n

Inches. Inches. Inches. Inches. o o o

1 29.757 29.803 29.708 0.095 81.2 88.7 78.0 10.7

2 .761 .818 .712 .106 80.9 86.2 78.4 7.8

3 .747 .802 .688 .114 80.9 85.0 78.4 6.6

4 .748 .806 .688 .118 83.7 89.1 79.2 9.9

5 .767 .829 .724 .105 84.5 90.4 80.2 10.2

6 .833 .893 .777 .116 84 ?2 90.2 79.8 10,4

7 Sunday.
8 .857 .935 .797 .138 83.1 88.8 77.8 11.0

9 .816 .885 .755 .130 83.1 88.8 77.0 11.8

10 .802 .876 .765 .111 84.2 89.6 78.8 10.8

11 .801 .864 .749 .115 84.6 89.9 80.0 9.9

12 .805 .862 .756 .106 84.6 90.1 80.6 9-5

13 .850 .920 .811 .109 85.1 91.2 80.0 11.2

14 Sunday,
15 .858 .925 .799 .126 84.5 90.2 80.0 10.2

16 .847 .930 .784 .146 83.0 88.2 79.4 8.8

17 .869 .931 .828 .103 79.3 85.0 76.2 8.8

18 .875 .945 .822 .123 78.8 84.6 75.8 8.8

19 .890 .942 .846 .096 78.6 84.0 76.4 7.6

20 .904 .963 .835 .128 80.4 86.0 75.8 10.2

21 Sunday.
22 .956 30.031 .885 .146 81.3 88.4 78.0 10.4

23 .904 29.980 .813 .167 80.5 87.0 77.0 10.0

24 .868 .924 .804 .120 79.8 86.2 76.8 9.4

25 .892 .941 .832 .109 76.2 78.2 742 4.0

26 .901 .964 .846 .118 77.5 82.2 74.0 8.2

27 .879 .946 .822 .124 78.7 84.8 73.8 11.0

28 Sunday.
29 .893 .968 .842 .126 78.6 85.4 72.9 12.5

30 .898 .955 .843 .112 79.1 85.8 73.0 12.8

31 .950 30.030 .904 .126 76.4 84.0 70.6 13.4



Meteorological Observations. xixv

Abstract of the Hesults of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of October, 1855.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

s-

H

"a

4->

CD

'o
Pn

is

Q

>
o

o

Si

Sj5

ight

of

Va-

id

for

cona-

tion. of

Humi-

ete

satura-

tnity.

Date.
CD <U

^ "5

d o

o

PQ

Q
Is

rQ

Is .

W d

In

w §

^ S 3
9$ <u "5

£ £ tfl

O :_ <u

S g ts

i—i 53

~ a c
M) o •-
(U o O

s a » a b^ 2> m 3 A ft.
« is .2

% fS p Q 3 g < §

o o o o Inches. T.gr. T.gr.
1 78.6 2.6 77.3 3.9 0.919 9.90 1.31 0.883
2 78.7 2.2 77.6 3.3 .928 10.01 .09 .902
3 78.6 2.3 77.4 3.5 .922 9.93 .17 .895

4 79.6 4.1 77.5 6.2 .925 .92 2.15 .822

5 80.0 4.5 77 7 6.8 .931 .96 .39 .806

6 79.5 4.7 77.1 7.1 .913 .78 .46 .799

7 Sunday.
8 76.4 6.7 73.0 10.1 .801 8.58 3.28 .723

9 77.2 5.9 74.2 8.9 .832 .93 2.93 .753

10 78.4 5.8 75.5 8.7 .868 9.29 .95 .759

11 79.5 5.1 76.9 7.7 .908 .70 .69 .783

12 79.6 5.0 77.1 7.5 .913 .76 .63 .788

13 79.6 5.5 75.8 8.3 .905 .67 ,90 .769

14 Sunday.
15 79.8 4.7 77.4 7.1 .922 .87 .48 .799
16 79.0 4.0 77.0 6.0 .910 .77 .05 .827
17 76.8 2.5 75.5 3.8 .868 .38 1.21 .886
18 76.4 2.4 75.2 3.6 .860 .30 .14 .891

19 76.2 2.4 75.0 36 .854 .24 .14 .890
20 77.2 3.2 75.6 4.8 .871 .39 .55 .858

21 Sunday.
22 78.3 3.0 76.8 4.5 .905 .73 .51 .866
23 77.5 3.0 76.0 4.5 .882 .50 .48 .865
24 77.1 2.7 75.7 4.1 .873 .43 .32 .877
25 74.9 1.3 74.2 2.0 .832 .05 0.61 .937
26 75.0 2.5 73.7 3-8 .819 8.89 1.15 .885

27 74.3 4.4 72.1 6.6 .778 .41 2.00 .808

28 Sunday.
29 73.7 4.9 71.2 7.4 .756 .18 .20 .788
30 73.8 5.3 71.1 8.0 .753 .15 .38 .774
31 69.2 7.2 65.6 10,8 .630 6.85 .87 .705



XXXVI Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General''s Office, Calcutta,

in the month of October, 1855.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

1

o
a

S "§ Range of the Barometer for Range <)f the Temper-
•SfM each hour during H ature for each hour

the month. j=> during the month.

Hour.
"3

c a Max. Min. Diff.
Q C

Max. Min. Diff.

a O
s a

Inches. Inches. Inches. Inches. o o

Mid.
night. | 29.851 29.971 29.752 0.219 79.0 83.6 74.8 8.8

1 .843 .961 .740 .221 78.5 83.2 74.2 9.0

2 .831 .956 .726 .230 78.3 82.6 73.4 9.2

3 .821 .947 .724 .223 78.4 82.4 72.5 9.9

4 .825 .946 .724 .222 77.9 82.2 72.0 10.2

5 .836 .961 .734 .227 77-6 81.8 71.2 10.6

6 .855 .975 .752 .223 77.5 81.8 70.6 11.2

7 .878 .999 .766 .233 78.3 82.6 71.0 11.6

8 .898 30.015 .783 .232 80.6 84.2 74.6 9.6

9 .912 •031 .802 .229 82.3 85.6 76.2 9.4

io .910 .030 .800 .230 83.5 87.2 77.4 9.8

n • 894 .013 .787 .226 84.8 88.6 77.2 11.4

Noon. .866 29.979 .756 .223 85.2 89.6 74.2 15.4

1 .838 .952 .727 .225 85.8 90.5 74.4 16.1

2 .816 .923 .708 .215 85.8 90.0 75.4 14.6

3 .800 .913 .688 .225 85.0 91.2 75.0 16.2

4 .799 .912 .688 .224 84.5 90.4 75.8 14.6

5 .806 .914 .690 .224 83.5 88.8 75.8 13.0

6 .814 .925 .700 .225 82.0 86.8 75.6 11.2

7 .833 .929 .720 .209 81.1 86.0 75.4 10-6

8 .653 .958 .748 .210 80.3 85.0 74.4 10-6

9 .865 .971 .767 .204 79.9 84.5 73.6 109
10 .866 .977 .767 .210 79.5 83.8 73.0 10.8

11 .860 .966 .761 83.3 72.2 11.1



Meteorological Observations, xxxvn

Abstract of the Results of the Hourly Meteorological Olservations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of October, 1855.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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s a bo

s a . a
o §}> es a

CD •** 5 A * g 8.2
§ P O P § s < a

o O o Inches. T.gr. T.gr.

Mid-
night. 1 76.9 2.1 75.8 3.2 0.876 9.48 1.02 0.903

1

J

76 6 1.9 75.6 2.9 .871 .42 0.93 .910
2 76.6 1.7 75.7 2.6 .873 .45 .83 .919
3 76.6 1.8 75.7 2.7 .873 .45 .86 .917
4 76.3 1.6 75.5 2.4 .868 .42 .74 .927
5 76.1 1.6 75.3 2.4 .862 .36 .74 .927
6 76.0 1.5 75.2 2.3 .860 .33 .71 .929
7 76.4 1.9 75.4 2.9 .865 .37 .91 .911
8 77.3 3.3 75.6 5.0 .871 .39 1.62 .853
9 77.6 4.6 75.4 6.9 .865 .30 2.28 .803
10 77.8 5.7 74.9 8.6 .851 .11 .89 .759
11 78.2 6.6 74.9 9.9 .851 .09 3.37 .730

Noon. 78.2 7.0 74.7 10.5 .846 .03 .58 .716
1 78.4 7.4 74.7 11.1 .846 .03 .80 .704
2 78.2 7.6 74.4 11.4 .838 8.95 •88 .698

3 77.6 7.4 73.9 11.1 .824 .81 .72 .703
4 77.4 7.1 73.8 10.7 .822 .78 .57 .711

5 77.4 6.1 74.3 9.2 .835 .96 .04 .747
6 77.7 4.3 75.5 6.5 .868 9.33 2.14 .813

7 77.5 3.6 75.7 5.4 .873 .41 1.76 .842

8 77.4 2.9 75.9 4.4 .879 .49 .42 .870

9 77.1 2.8 75.7 4.2 .873 .43 .35 .875

10 77.0 2.5 75.7 3.8 .873 .43 .23 .885

11 76.9 2.3 75 7 3.5 .873 .43 .13 .893



XXXV111 Meteorological Observations.

Abstract of the "Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of October, 1855.

Solar radiation, "Weather, &c.

— •

a* a

QJ

o.2

.5

Prevailing direction

of the Wind.
General Aspect of the Sky.

"5

P | 2

o Inches.

1 133.2 0.72 E. or N. E. or N. Scattered *"*i and ^—i till 7 a. m. only

scattered ^-i till 11 a. m. cloudy

afterwards with rain between 3 and
6 P. M.

2 130.6 •• N. E. Scattered \—i till 2 a. m. cloudless till 6

a. m. cloudy afterwards with drizzling

after sunset.

3 0.09 N. E. or N. Cloudy with little drizzling at 9 a. m.

4 145.0 •• S.E.orN.W. orW. Cloudless till 3 a. m. more or less scat-

tered ^i till 6 p. m. cloudless after-

wards.

5 146.0 •• S. W. or W. Cloudless till 6 a. m. clouds of various

kinds till 6 p. m. cloudless afterwards.

6 141.0 •• Calm or W

.

Cloudless till 3 a. m. scattered *?i till 6

p. m. cloudless afterwards.

7

8

Sunday.
142.0

••

N. Cloudless.

9 144.0 \[ N. W. Cloudless nearly the whole day.

10 144.0 N. W. Ditto.

11 142.0 •• N. W. Cloudless till 9 a. m. variable clouds till

7 P. m. cloudless afterwards.

12 139.0 » N. W. or W. Cloudless till 5 a. m. variable clouds till

5 P. M. cloudless afterwards.

13 145.0 •• W. orN.W. orN.E. Cloudless till 10 a. m. scattered ^i till 6

p. m. cloudless afterwarda.

14 Sunday. .. [wards,

15 136.0 S. or N. Scattered ^i till 6 p. m. cloudless after-

16 138.0 •• N. Cloudless till 3 a. m. scattered ^i till 3

p. M scattered \— i and oj afterwards.

17 •• 0.16 N. N. E. or S. Cloudless till 6 a. M. cloudy afterwards

with rain between Noon and 4 p. m.

18 •• 1.06 S. or E. Cloudless till 6 a. m. cloudy afterwards

with rain at 3 and 4 p. m.

19 •• •• N. or N. E. or S. W. Cloudless till 1a.m. cloudy afterwards

with rain between 3 and 7 p. m.

20 118.0 0.38 W. or E. N. E. Cloudy the whole day also drizzling be-

tween 7 and 9 p. m.

\i Cirri, ^—i Cirro-struti, ni Cumuli, *h Cumulo-strati, Vv-i Nimbi, —i Strati,

Vm Cirro-cumuli.



Meteorological Observations. xxxix

Abstract of the Result of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of October, 1855.

Solar radiation. Weather, &c.

« •

03

n
s'3

.5

Prevailing direction

of the Wind.
General Aspect of the Sky.

P % 2 p3

o Inches.

21 Sunday. 0.14 ..

22 140.0 •• S.orE.N.E.orw.orN. Clouds of various kinds, also rain at 6

23 134.0 .. S.

P. M.

Cloudy more or less the whole day.

24 129.0 •• s. Cloudy the whole day : also drizzling at

3 and 7 and 8 p. m.
25 •• 0.83 N. E. Cloudy, also drizzling between 7 A. m.

and 3 p.m.
26 .. .. N. Cloudy.
27 142.0 .

,

N. W. or N. Variable clouds.

28 Sunday. ..

29 142.0 •• N. W. or N. Cloudless till 10 a. m. clouds of various

kinds till 6 p. m. cloudless afterwards.

30 136.0 .

.

Calm or N. W.orW. Cloudless nearly the whole day.

31 141.0 N. w.or N.or n. n. w. Ditto.





Meteorological Observations. xli

Abstract of the Results of the Hourly Meteorological Observations'

taken at the Surveyor General's Office, Calcutta,

in the month of November, 1855.

Feet

Latitude 22° 33' 1" North. Longitude 88° 20' 34" East.

Height of the Cistern of the Standard Barometer above the level of the Sea, 18.11

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

sight

of

rometer

Faht.

Range of the Barometer CO <u Range of the Tempera-
during the d *y- tl ture during the day.

CO JS -*±
nj *J CO

CO rj
CD
~

3

Date.

Max. Min. Diff. Max. Min. Diff.

Inches. Inches. Inches. Inches. o c

1 29.956 30.031 29.907 0.124 75.3 83.4 68.4 15.0

2 .917 29.970 .850 .120 76.8 84.4 69.8 14.6

3 .919 .982 .865 .117 78.2 84.0 72.4 11.6

4

5

Sunday.
.990 30.059 .946 .113 79.1 85.3 73.6 11.7

6 .951 .009 .902 .107 76.9 84.2 70,5 13.7

7 .950 .017 .904 .113 77.4 84.4 72.1 12.3

8 .950 .032 .895 .137 77.5 85.0 72.4 12.6

9 .916 29.981 .857 .124 78.5 87.0 72.4 14.6

10 .934 30.003 .882 .121 78.7 86.8 74.4 12.4

11

12
Sunday.

.982 .070 .926 .144 75.0 83.6 679 15.7

13 .947 .020 .889 .131 74.1 82.6 67.2 15.4

14 .945 .030 .880 .150 74.7 83.5 67.6 15.9

15 .954 .025 .909 .116 74.1 82.6 67.2 15.4
16 .955 .020 .899 .121 74.1 83.5 67.2 16.3
17 .955 .030 ,898 .132 73.6 83.0 67.0 16.0

18

19

Sunday.

.947 .021 .897 .124 72.7 83.6 64.8 18.8

20 .957 .026 .902 .124 73.9 83.2 66.2 17.0

21 30.031 .108 .966 .142 73.8 82.6 67.8 14.8
22 •043 .123 ,998 ,125 71.8 80.4 65.0 15.4

23 .031 ,088 .965 .123 7o.7 80.0 62.8 17.2

24 .036 .109 .957 .152 710 80.6 63.6 17.0

25

26
Sunday,

.063 .129 30.022 .107 71.8 80.6 65.0 15.6

27 .090 .158 .028 .130 71.8 81.5 65.4 16.1

28 .082 .141 .018 .123 71.8 81.2 64.6 16.6

29 •088 .155 .030 .125 71.0 79.8 64.4 15.4

30 .090 .156 •039 .117 69.8 80.4 61.2 19.2
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of November, 1855.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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o o o o Inches. T.gr. T. gr.

1 69.0 6.3 65.8 9.5 0.634 6.90 2.50 0.734

2 71.0 5.8 68.1 8.7 .684 7.41 .42 .754

3 72.6 5.6 69.8 8.4 .722 .82 .43 .763

4 Sunday.

5 72.6 6.5 69.3 9.8 .711 .67 .86 .728

6 71.4 5.5 68.6 8.3 .695 .55 .31 .766

7 . 71.7 5.7 68.8 8.6 .699 .57 .44 .756

8 72.0 5.5 69.2 8.3 .708 .69 .35 .766

9 73.3 5.2 70.7 7.8 .744 8.05 .30 .778

10 73.4 5.3 70.7 8.0 .744 .05 .36 .773

11 Sunday.

12 68.7 6.3 65.5 9.5 .628 6.84 .47 .735

13 67.9 6.2 64.8 9.3 .613 .71 .36 .740

14 68.4 6.3 65.2 9.5 .621 .77 .46 .733

15 66.3 7.8 62.4 11.7 .567 .18 .89 .681

16 67.3 6.8 63.9 10.2 .595 .50 .57 .717

17 67.3 6.3 64.1 9.5 .599 .54 .39 .732

18 Sunday.

19 66.7 6.0 63.7 9.0 .591 .47 .21 .745

20 68.6 5.3 65.9 8.0 .636 .95 .06 .772

21 67.8 6.0 64.8 9.0 .613 .71 .27 .747

22 65.6 6.2 62.5 9.3 .568 .24 .21 .738

23 65.1 5.6 62.3 8.4 .565 .21 1.97 .759

24 65.1 5.9 62.1 8.9 .561 .16 2.09 .747

25 Sunday.
26 66.9 4.9 64.4 7.4 .605 .65 1.80 .787

27 66.5 5.3 63.8 8.0 .593 .50 .95 .769

28 65.7 6.1 62.6 9.2 .570 .26 2.19 .741

29 65.2 5.8 62.3 8.7 .565 .20 .05 ,752

30 63.0 6.8 59.6 10.2 .516 5.68 .27 .714
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of November, 1855.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

• •

o

g
si Range of the Barometer for 3 Range <}f the Temper-
rS ee, each hour during H ature for each hour

1.he month. Xi during the month.

Hour.

l!
WIS
c a

75

Max. Min. Diff. Max. Min. Diff.

es O
s a<D li

£

Inches.Inches. Inches. Inches.

Mid-
night.

1

| 29.985

.978

30.096 29.904 0.192 70.7 76.6 66.2 10.4

.093 .906 .187 70.1 76.4 65.0 11.4

2 .971 .089 .889 .200 69.6 76.4 64.8 11.6

3 .962 .081 .893 .188 69.3 76.2 64.0 12.2

4 .966 .078 .891 .187 68.8 75.6 63.6 12.0

5 .975 .092 .905 .187 68.2 75.1 62.6 12.5

6 .991 .100 .917 .183 67.8 75.3 61.2 14.1

7 30.015 .118 .947 .171 68.1 75.0 61.4 13.6

8 .038 .149 .961 .188 71.6 77.9 65.8 12.1

9 .055 •158 .970 .188 74.9 79.8 69.5 10.3

10 .055 .156 .969 .187 76.9 81.2 73.4 7.8

11 .037 .135 .941 .194 79.1 83.0 75.6 7.4

Noon. .010 108 .925 .183 81.1 85.0 77.8 7.2

1 29.976 .077 .895 .182 82.2 86.3 78.6 7.7

2 .953 .063 .860 .203 82.8 87.0 79.6 .7.4

3 .938 .040 .850 .190 82.7 86.8 79.4 7.4

4 .934 .041 .852 .189 80.6 85.0 77.0 8.0

5 .944 .061 .861 .200 78.7 83.0 74.4 8.6

6 .953 .072 .865 .207 76.6 81.0 72.4 8.6

7 .974 .091 .888 .203 75.0 79.4 70.2 9.2

8 .990 .100 .908 .192 73.9 78.8 69.4 9.4

9 3C.000 .110 .920 .190 728 79.0 67.7 11.3
10 .006 .113 .919 .194 72.1 78.6 66.6 12.0

11 77.8 65.6 12.2
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor OeneraVs Office, Calcutta
i

in the month of November, 1855.

Hourly Means, &c. of the Observations and of the Hygrometrical elements
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Mid-
night.

1

1 67.6

67.2

3.1 66.0 !
4.7 0.638 7.01 1.17 0.857

2.9 65.7 4.4 .632 6.96 .07 .867

2 66.7 2.9 65.2 4.4 .621 .85 .05 .867

3 66.5 2.8 65.1 4.2 .619 .83 .00 .872

4 66.0 2.8 646 4.2 .609 .73 0.98 .873

5 6.\6 2.6 64.0 4.2 .597 .60 .98 .871

6 65 3 2.5 63.8 4 .593 .56 .92 .877

7 65.6 2.5 64.1 4.0 .599 .62 .93 .877

8 674 4.2 65.3 63 .623 .85 1.55 .815

9 68.5 6.4 65.3 9.6 .623 .79 2.49 .732

10 69.3 7.6 65.5 11.4 .628 .83 3.03 .693

11 70.0 9.1 65.4 13.7 .626 .76 .77 .642

Noon. 70.4 107 65.0 16.1 .617 .65 4.52 .595

1 70.6 11.6 64.8 17.4 .613 .60 .94 .572
2 70.8 12.0 64.8 18.0 .613 .58 5 17 .560

3 70.4 12.3 64.2 18.5 .601 .44 .28 .549
4 69.7 10.9 64.2 16.4 .601 .48 4.53 .588

5 70.2 8.5 65.9 12.8 .636 .88 3.53 .661

6 70.2 6.4 67.0 9.6 .659 7.15 2.62 .732

7 69 8 5.2 67.2 7.8 .664 .23 .08 .777
8 69.3 46 67.0 6.9 .659 .20 1.81 .799

9 68.8 4.0 66.8 60 .655 .17 .54 .823

10 68.3 3.8 66.4 5.7 .646 .08 • 45 .830

11 67.9 3.3 66.2 5.0 .642 .05 •25 .849
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of November, 1855.

Solar radiation, Weather, &c.

§|

®
Rain.

Prevailing direction

of the Wind.
General Aspect of the Sky.

35 "

o Inches

1 136.0 •• N. W. or W. Cloudless till 4 a. m. scattered ^-ior M
afterwards.

2 144.0 •« N. W. or N. Scattered M and ^-i till 6 p. m. cloud-

less afterwards.

3 141.2 •• N.orN.E.orN.N.W. Cloudless till 10 a. m. scattered M and
^-i afterwards.

i Sunday.
5 142.6 N. W. or*N. Scattered M or ^ i till 9a.m. cloud-

less afterwards.

6 138.0 W. Cloudless.

7 139.2 N. W. or W. Cloudless.

8 139.0 W. Cloudless nearly the whole day.

9 141.0 W. Cloudless.

10 144.0 W. Cloudless.

11 Sunday.
12 142.0 w. Cloudless.

13 136.5 W. Cloudless.

14 137.4 W. Cloudless.

15 142 W. Cloudless.

16 147.0 W. or w. n. w. n, w. Cloudless.

17 136.5 W. Cloudless.

18 Sunday.
19 139.0 W. or S, W. Cloudless.
20 142.0 W. or S. W. Cloudless.
21 137.9 S. E. or N. E. or W. Cloudless.
22 140.0 W. Cloudless.

23 135.0 W. or N. Cloudless.
24 137.2 N. W. or W. Cloudless.

25 Sunday.
26 134.6 W. or N. W. Cloudless till 2 a. m. various clouds till

5 P. m. cloudless afterwards.

27 140.0 Calm or N. W. or N. Cloudless till 9 a. m. scattered ^i or

^-i till 6 P. m. cloudless afterwards.
2s 135.6 N. or N. N. W. Cloudless.
29 135.0 N. W. or N. Cloudless till Noon scattered ^i till

6 p. m. cloudless afterwards.

30 141.0 •• N. or N. N. W. Cloudless till 7 a. m. scattered \— i or

\i till 7 p. m. cloudless afterwards.

M Cirri, ^-i cino strati,

^ i cirro cumuli.

'i cumuli, 'M cumulo strati, V»-i nimbi, — i strati,



xlvi Meteorological Observations.

Abstract of the Besults of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of December, 1855.

Latitude 22° 33' 1" North, Longitude 88° 20' 34" East.

Height of the cistern of the Standard Barometer above the Level of the Sea 1 8. ]

Daily Means, &c. of the Observations, and of the Hygrometrical elements

dependent thereon.

feet

£ C

^= 2 -a
Range of the Barometer S3 £

pq 2
Range of the Tempera-

during the day. a
>* o

ture during the day.

(51
Date.

Max. Min. Diff. Max. Min. Diff.

£ S

Inches. Inches. Inches. Inches. o o o o

1 30.111 30.176 30.049 0.127 69.4 78.4 62.1 16.3

2 Sunday.

3 .106 .169 .044 .125 69.2 77.9 62.4 15.5

4 .117 .182 .065 .117 69.9 79.4 63.6 15.8

5 .106 .194 .043 .151 70.1 80.5 61.8 18.7

6 .068 .147 .005 .142 69.9 80.0 61.8 18.2

7 .026 .116 29.972 .144 68.8 79.2 61.2 18.0

8 .031 .126 .977 .149 68.1 78.2 60.2 18.0

9 Sunday.
10 .008 .097 .947 .150 65.1 75.0 57.0 18.0

11 .039 .118 .981 .137 65.8 76.2 57.0 19.2

12 .013 .092 .949 .143 65.4 75.6 57.6 18.0

13 29.965 .033 .902 .131 65.2 75.0 57.4 17-6

14 .981 .056 .924 .132 65.3 74.8 57.8 17.0

15 30.003 .078 .951 .127 65.9 76.2 58.0 18.2

16 Sunday.
17 .042 .132 ..977 .155 65.7 76.4 57.3 19.1

18 .049 .130 30.001 .129 65.0 75.6 57.2 18.4

19 .052 .139 29.986 .153 66.8 77.0 59.6 17.4

20 .067 .145 30.012 .133 68.1 78.4 59.8 18.6

21 .068 .142 ..008 .134 68.5 79.2 60.4 18.8

22 .038 .110 29.969 .141 68.5 78.8 60.6 18.2

23 Sunday.
24 29.981 .065 .920 .145 66.5 76.7 58.2 18.5

25 Xtmas.
26 .995 .088 .945 .143 64.6 75.4 560 19.4

27 30.002 .088 .933 .155 65.2 76.1 57.0 19.1

28 29.998 .081 .947 .134 65.4 76.6 56.6 20.0

29 .954 .028 .906 .122 66.9 79.4 56.6 22.8

30 Sunday.
31 30.044 .128 .997 .131 64.2 74.4 56.2 18.2
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of December, 1855.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

Date.

o
a
u
<o

H
"5

o
8

"o

Q

Q

>
O
-%

S3

o

O

a

w 'B
o

3 .

o h
£'<
><*

O O
o

."§>.H
"53 -D

onal

Weight

of

Va-

r

required

for

com-

e

saturation.
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plete
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ity.

fl "o> « O, 'o d & «

2

E §J8 flS 60

J 9 >> a £>pL, Si> co d
;§ d«a. S3.S

S 5 u Q s a «! S

o o o Inches. T. gr. T.gr.
1 63.8 5.6 61.0 8.4 0.541 5.96' 1.90 0.758

2 Sunday.
3 64.3 4.9 61.8 7.4 .555 6.12 .69 .784
4 64.8 5.1 62.2 7.7 .563 .19 .79 .776
5 64.1 6.0 61.1 9.0 .543 5.97 2.06 .743
6 64.1 5.8 61.2 8.7 .544 .99 1.99 .751

7 62 5 6.3 59.3 95 .511 .63 2.08 .730
8 62.3 5.8 58.8 9.3 .503 .55 .00 .735

9 Sunday.
10 58.7 6.4 54.9 10.2 .441 4.90 1.99 .711
11 59.8 6.0 56.2 9.6 .461 5.11 .93 .726
12 59.9 5.5 56.6 8.8 .467 .18 .77 .747
13 59.7 5.5 56.4 8.8 .464 .15 .76 .745
14 60.2 5.1 57.1 8.2 .475 .27 .66 .760
15 60.5 5.4 57.3 8.6 .478 .29 .77 .749

16 Sunday.
17 59.7 6.0 56.1 9.6 .459 .10 .92 .726
18 59.9 5.1 56.8 8.2 .470 .23 .64 .761
19 61.3 5.5 58.0 8.8 .489 .41 .85 .745
20 62.7 5.4 59.5 8.6 .515 .68 .87 .752
21 62.4 6.1 59.3 9.2 .511 .64 2.01 .737
22 62.6 5.9 59.6 8.9 .516 .70 1.95 .745

23 Sunday.
24 60.4 6.1 56.7 9.8 .469 .18 2.01 .720
25 Xtmas.
26 59.0 5.6 55.6 9-0 .452 .03 1.75 .742

27 60.0 5.2 56.9 8-3 .472 .23 .68 .757
28 59.4 6.0 55.8 9 6 .455 .05 .90 .727
29 60.5 6.4 56.7 102 .469 .18 2.10 .712
30 Sunday.
31 56.8 7.4 51.6 12.6 .394 4.38 .31 .655



ril Meteorological Observations.

Abstract of the Besults of the Hourly Meteorological Observations

talcen at the Surveyor GeneraVs Office, Calcutta,

in the month of December, 1855.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

vS . Range of the Barometer "3 S Range of the Temperature

Sai for each hour d uring CO « for each hour d uring
b<3 O ft, the month the month

Hour. II * o
EC pq <^ at

Max. Min. Diff.
<v E-* Max. Min. Diff.

§ s

Inches. Inches. Inches. Inches. o

Mid-
night.

1 30.034 30.119 29.946 0.173 62.6 66.2 60.1 6.1

1 .027 .114 .944 .170 62.0 65.2 59.4 5.8

2 .019 .102 .930 .172 61.3 64.8 58.8 6.0
3 .013 .092 .924 .168 60.7 64.4 58 2 6.2

4 .009 .088 .919 .169 60.1 64.0 57.2 68
5 .022 .108 .930 .178 59.6 63.8 56.6 7.2
6 .039 .129 .944 .185 59.1 63- 6 56.2 7.4

7 .065 .148 .974 .174 59.1 63-6 56.0 7.6

8 .092 .180 .998 .182 62.0 67.2 57.5 9.7
9 .113 .194 30.028 .166 66.2 70.6 62.6 8.0

10 .111 .186 .025 .161 69.3 73.8 65.8 8.0
11 .090 .168 .008 .160 72.2 76.2 69.0 7.2

Noon. .057 .143 29.983 .160 74.8 78.2 714 6.8

1 .025 .140 .951 .189 76.3 79-4 73.6 5.8
2 .000 .086 .926 .160 77.2 80.5 74-0 6.5

3 29.985 .065 .912 .153 76.9 80-0 74.2 5 8

4 .980 .066 .902 .164 74.6 77.7 72.0 5.7

5 .986 .083 .911 .172 72.7 75.8 70.0 5.8

6 .994 .101 .914 .187 70.4 77.2 67.0 10.2

7 30.011 .119 .927 .192 68.2 71.1 64.8 6.3

8 .028 .131 .942 .189 66.8 69.

8

63.2 6.6

9 .041 .145 .955 .190 65.6 69.0 62.4 6.6

10 .044 .144 .963 .181 64.5 67.6 614 6.2

11 .039 .141 .964 .177 63-8 68.1 61.6 6.5
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office\ Calcutta,

in the month of December, 1855.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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Mid-
night.

1

[59.8

593

2.8 57.8 4.8 0.486 5.43 0.94 0.852

2.7 57.4 4.6 .480 .36 .89 .858

2 58.7 2.6 56.6 4.7 .467 .23 .89 .855

3 58.0 2.7 55.8 4.9 .455 .10 .90 .850

4 576 2.5 55.6 4.5 .452 .07 .82 .861

5 57-3 2.3 555 4.1 .450 .06 .74 .872

6 56.9 2.2 55.1 4.0 .444 .00 .71 .876

7 570 2.1 55.3 38 .447 .03 .68 .881

8 58.7 3.3 56.4 5.6 .464 .18 1.07 .829

9 60.9 5.3 57.7 8.5 .485 .36 .76 .753
10 62.2 7.1 58.6 10.7 .499 .50 2.33 .702

11 63.5 8.7 59.1 13.1 .508 .56 .99 .650

Noon. 64.2 10.6 58.9 15.9 .504 .49 3.77 .593

1 64.4 11.9 58.4 17.9 .496 .38 4.31 .555

2 64.8 12.4 58.6 18.6 .499 .41 .54 .544

3 64.4 12.5 58.1 18.8 .491 .32 .54 .540

4 63.4 11.2 57.8 16.8 .486 .29 3.91 .575

5 63.9 8.8 59.5 13.2 .515 .63 .05 .649

6 64.0 6.4 60.8 9.6 .537 .90 2.20 .728

7 63.1 5.1 60 8.2 .523 .78 1.80 .763

8 62.4 4.4 59.8 7.0 .520 .75 .51 .792

9 61.8 3.8 59-5 6.1 .515 .71 .29 .816

10 61.2 3.3 59.2 5.3 .509 .67 .09 .839

11 60.7 3.1 58.5 5.3 .498 .54 .07 .838



Meteorological Observations.

Abstract of the Besults of the Sourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of December, 1855.

Solar radiation, Weather, &c.

ca fl

-4J

o.2

a
Prevailing direction

of the Wind.
General Aspect of the Sky.

gg &

o Inches

1 127.0 •• Calm or N. or N. W. Cloudless till 6 a. m. scattered V_j and
[\i afterwards.

2 Sunday.

3 137.7 •• N. or N. E. Cloudless till 5 a. m. scattered M till 7
p. M. cloudless afterwards.

4 129.6 •• N. E. or N. Cloudless and foggy till 5 a. m. scatteredW afterwards.

5 139.7 m , N.W.orN.N.E.orN. Cloudless nearly the whole day.

6 137.2 ,

.

N. Cloudless till 8 a. m. scattered M after-

7 139 , m N. or If. W. Cloudless, [wards.

8 131.0 •• N. W. or IS. Cloudless.

9 Sunday.

10 135.0 # # Calm or N. W. or W. Cloudless.

11 137.0 .. Calm or W. or N. Cloudless.

32 130.0 .

,

N. or W. orN. W. Cloudless.

13 127.0 m N. or W. or N. W. Cloudless,

14 129.0 •• W. or N. W. Cloudless till 11 a.m. scattered ^i till

6 p. m. cloudless afterwards.

15 130.6 •• Calm or N. W. or W. Cloudless.

16 Sunday.
17 134.6 .

.

Calm or N. or N. W. Cloudless.

18 129.0 . # N.W, Cloudless.

19 132.0 ,

.

N. W. or N. Cloudless nearly the whole day.

20 131.7 • « N, Scattered clouds of various kinds.

21 137.0 ,. Variable winds. Cloudless nearly the whole day.

22 134.0 •• N. N. W. or N. Cloudless.

23 Sunday.
21 131.0 .. W. or N. or N. W. Cloudless.

25 christmas

20 128.0 .. N.N.W.or W.orN.W. Cloudless nearly the whole day.

27 131.5 ,

.

N. W. or W. Cloudless.

28 134.0 ,

,

W. Cloudless.

29 138.0 *• W. or W. N. W. Cloudless.

30 Sunday.

31 133.0 •• N. Cloudless,

\i Cirri, v_i Cirro-strati, *M Cumuli, «M Cumulo-strati, V\_i Nimbi, — i Strati,

Vm Cirro-cumuli.



Meteorological Register kept at Agra. \l

Meteorological Register kept at the Office of the Secretary to Go-
vernment, N. W. P., Agra, for the month of January, 1856.

Maximum pressure observed at 9.50 A. M.

Temperature.
a .5

*C0

a
u
<ou
a
o
s-l

pq

>->
u

M

a
Cm

o
<
Cm

o

PQ

Cm
o
c
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tj
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s

cm
O

"S
a

a

Aspect of the Sky.

1 29.657 63.5 64,2 52.0 N. W. Clear.

2 29.647 62.7 64.4 52.2 N. W. .. Ditto.

3 29.617 62.8 64.5 54.5 N. W. .. Ditto.

4 29.623 65.8 69.0 56.9 N. W. .

,

v— scattered all over.

5 29.547 66.0 66.0 57.0 E. .

.

^- scattered.

6 29.617 65.5 66.2 56.9 N. W. .

.

Clear.

7 29.697 61.2 61.9 50.4 W. ,. Ditto.

8 29.659 60.5 61.3 49.4 w. .. Ditto.

9 29.741 63.7 63.4 50.0 N. W. .

«

Ditto.

10 29.757 63.8 64.5 53.0 S. E. .

.

^— scattered.

11 29.707 66.9 68.0 56.9 N. .

,

Clear.

12 29.685 66.5 67.5 58.2 N. E. .. Ditto.

13 29.653 66.0 67.1 57.9 N. W. .. ^- scattered.

14 29.687 65.8 66.2 54.5 N. W. ,, \- ditto.

15 29.671 60.2 61.1 53.5 N. ,

.

Clear.

16 29.725 61.0 62.4 53.0 N. W. • • Ditto.

17 29.671 65.0 65.7 54.0 s. w. . # Ditto.

18 29.641 65.0 66.0 56.0 w. # , Ditto.

19 29.629 67.9 68.4 57.4 S. E. ,

,

\— scattd. towards hor.
20 29,691 69.5 70.0 60.2 E. ,

,

\— scattered.

21 29.675 69.0 69.0 60.5 E. ,

.

Clear.

22 29.635 65.5 65.7 58.2 W. •• W scattered to S. E.
23 29.605 64.5 65.5 57.2 N. W. , # ^— scattered.

24 29.573 64.5 64.9 58.5 N. W. m Vv ditto.

25 29.577 65.0 65.3 55.2 E. .

.

ft- all over.

26 29.551 65.9 65.5 60.2 N. E. ,

.

\— scattered.

27 29.531 61.5 62.2 58.4 N. W. .

.

W ditto.

28 29.569 58.8 60.0 53.4 N. W. .

.

V- ditto.

29 29.509 63 63.0 54.0 N. ,

.

Vv. ditto.

30 29.521 60.0 60.5 59.4 E. 0.47 V>- all over.

31 29.493 57.0

64.0

56.5 55.9 N. E. •• Vv- ditto.

Mean. 29.631 64.7 55.6 0.47

Barometer Observations corrected for Capillarity only.

\ Cirus.
N— Cirro strata,

ft Cumuli.
ft- Cumulo strata.

y^- Nimbi or Nimbus.

Note.—The dry bulb and maximum Register do not agree ; the former always
reads more than the latter. The average difference is 1.6,



lti Meteorological Register kept at Agra.

Meteorological Register kept at the Office of tlie Secretary to Go-

vernment, JV". W. P., Agra, for the month of Januaryt 1856.

Observations at apparent Noon.

Temperature.
S3
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Aspect of the Sky.

1 29.621 67.5 69.0 54.0 N. W. Clear.

2 29.615 69.0 69.3 55.2 N. W. .. Ditto.

3 29.589 69.0 70.4 54.9 N. W. ,. Ditto.

4 29.583 70.5 70.5 57.8 W. .. \— scattered all over.

5 29.501 69.9 70.2 57.5 s. w. .. V- scattered.

6 29.583 69.7 70.5 57.8 N. W. .. Clear.

7 29.679 67.6 67.6 52.7 w. .. Ditto.

8 29.639 66.9 67.5 51.4 N. W. .. ^- scattd. towards S. E.

9 29.697 67.8 67.4 53.0 N. W. .. v_ scattered.

10 29.715 67.0 68.4 53.7 N. W. .. ^— Do. towards horizoD.

11 29.677 70.2 70.2 55.5 N. .. Clear.

12 29.641 72.2 73.0 59.4 N. E. .. Ditto.

13 29.611 71.8 72.4 59.4 N. W. ^- scattered.

14 29.641 71.0 71.4 59.5 N. W. .. \- ditto.

15 29.635 66.8 66.9 53.9 W. .. Clear.

16 29.707 67.8 68.4 54.5 N. W. .. Ditto.

17 29.629 69.9 69.9 54.9 N. W. .. Ditto.

18 29.615 68.9 69.4 56.5 W. .. ^— scattered.

19 29.593 72.8 72.2 58.5 s. w. ., ^— ditto.

20 29.662 74.0 74.0 61.0 E. .

.

^- ditto.

21 29.657 74.0 73.9 62.0 E. .. Clear.

22 29.587 70.8 71.0 60.5 W. .. Ditto.

23 29.577 70.8 71.2 57.5 N. W. .

.

\— scattered.

24 29.549 69.4 69.4 59.5 N. W. .

.

r£ ditto.

25 29.557 71.9 71.4 56.0 E. .

.

W to W. "- scattered.

26 29.511 69.9 70.4 59.3 N. E. .

,

^- scattered.

27 29.491 65.6 65.9 59.0 N. W .

.

V- ditto.

28 29.441 65.0 65.5 55.2 N. W .. V- ditto.

29 29.475 68.8 68.8 58.2 N. .

.

Vl_ all over.

30 29.503 62.9 62.5 59.5 S. E. _

.

Vl. ditto.

31 29.493 59.0 59.3 58.0 N. W •• Vv ditto.

Mean. 29.596 68.9 69.2 56.9



Meteorological Register kept at Agra, liii

Meteorological Register kept at the Office of the Secretary to Go-

vernment, N. W. P., Agra, for the month of January, 1856.

Minimum pressure observed at 4 p. m.

Temperature.
Maximum and
Minimum.

E
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Sky.
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1 29.543 75.5 74.2 55.7 61.75 Clear. N. W.
2 29.557 76.7 755 58.6 76.0 49.0 62.5 Ditto. N. W. .. ..

3 29.527 75.9 74.5 59.9 75.0 51.8 63.4 ^- scattered. N. W. .. ..

4 29.533 75.5 74.5 60.4 75.0 54.8 64.9 ^~ toward W. W. .

.

• •

5 29.471 75.9 75.3 62.0 75.5 54.0 64.75 V\_ scattered. w. .. t •

6 29. 76.3 75.5 61.2 75.8 51.8 63.8 Clear. N. W. .. ..

7 29.611 71.8 70.5 54.0 71.5 50.0 60.75 Ditto. [s.e. w. .. ,.

8 29.585 65.0 65.0 52.0 69.0 47.8 58.4 V- scatd. twds. N. W. .. • •

9 29.671 72.8 72.5 53.9 72.8 49.0 60.9 \— scattered. N. W. .

.

..

10 29.675 71.7 71.0 59.0 72.0 52.5 62.25 ^- all over. N. .

.

9m

11 29.633 76.0 75.4 60.0 75.5 56.0 65.75 Clear. N. E.

12 29.577 77.8 77.0 62.5 77.5 54.0 65.75 ^- scattered. N. W. .

.

.

.

13 29.571 74.8 73.9 61.4 74.5 54.5 64.5 Clear. N. W. .

.

.

.

14 29577 75.8 75.5 61.0 75.5 56.5 66.0 Ditto. N. W. .

.

.

,

15 29.579 73.5 72.4 57.4 73.0 52.0 62.5 Ditto. W. j

.

,

.

16 29.663 74.9 73.9 56.8 74.3 50.0 62.15 \ scatd.twds.s. N. W. .

,

.

.

17 29.533 75.0 74.2 56.0 75.0 54.0 63.0 Clear. N. W. .

.

.

.

18 29.549 76.0 75.5 60.6 75.0 51.0 63.25 Ditto. W. ,

,

•

#

19 29.539 77.0 76.1 61.0 77.0 55.0 66.0 ^— scattered. S. W. .

,

,

.

20 29.617 78.8 78.0 64.2 78.0 55.0 66.5 Clear. E. .

.

# .

21 29.615 79.4 79-2 63.6 79.4 56.0 67.7 Ditto. S. W. .

,

22 29.541 76.0 75.4 62.4 76.5 56.0 66.25 ^- scattered. N. W. .

.

,

,

23 29.535 75.0 74.2 60.5 76.5 55.5 66.0 "- ditto. N. W. # , , #

24 29.503 74.9 73.9 58.5 76.0 55.S 65.9 Vx_ ditto. W. .

.

.

.

25 29.475 74.6 74.2 58.3 75.0 56.C 65.5 Vv-tow.^scat. E. ,

.

, t

26 29.455 74.0 73.9 64.4 74.5 57.0 65.75 ^— scattered. N. E.

27 29.459 71.

C

70.5 58.0 71.0 52.5 61.75 ^- ditto. N. W. .

.

. #

28 29.465 69.5 69.0 59.2 69.5 50.0 59.75 v- ditto. N. W. .

.

,

29 29.421 69.9 69.2 58.9 70.0 50.0 60.0 V»- all over. N. .

.

, _

30 29.425 66.0 66.0 61.5 66.C 57.5 61.75 ^-scattered all S. E.

31 29.417 64.C> 63.8 60.5 64.C

73.C

52.0 58.0 Clear, [over. N. W. •• ••

Mean 29.52'J 73.c 73.2 59.3 > 53.0 63.45



liv Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-

vernment, N. W. P., Agra, for the month of 'February, 1856.

Maximum pressure observed at 9.50 a. m.

Temperature. T5

| d

E
1 o

,£5

.2

tt-4

O Aspect of the Sky.

© o <
n
-*3

o 4±

Is

A
03

PP o
«4H

o 1 Q a

1 29.533 65.5 57.5 58.5 S. W. ^- scattered.

2 29.595 59 8 60.8 55.9 s. w. ., Clear.

3 29.531 68.8 69.0 56.5 E. ., ^- scattered

4 29.601 628 64.0 54.0 s. w. . Clear.

5 29.689 62.7 63.9 55.0 N.W. . Ditto.

6 29.643 65.9 67.0 53 N. W. .

,

Ditto.

7 29.617 65.5 66.0 56.0 N. W. . Ditto.

8 29.573 68.0 68.9 56.5 s. w. . Ditto.

9 29.527 70.0 70.0 58-0 s. . Ditto.

10 29.516 69.7 70.3 57-0 N. W. . Ditto.

11 29.505 69.3 705 56.0 N. W. , Ditto.

12 29.465 70.5 71.5 58.0 W. W. . Ditto.

13 29.421 73.0 73.4 59-8 N. . Ditto.

14 29.573 69.5 70.0 56-1 N. W. , , Hazy.
15 29.569 658 67.0 53-5 N. W. . Clear.

16 29.601 65.2 65.2 52-5 N. W. . Ditto.

17 29.643 67.0 68.0 53-5 N.W. . Ditto.

18 29.619 67.0 67-8 54-0 W. . Ditto.

19 29.647 67.0 68.5 55-0 N. W. . Ditto.

20 29.665 69.2 70.8 56-5 N. W. . Ditto.

21 29.627 67.8 69.0 56-5 N. W. . Ditto.

22 29.579 73.0 74,0 56-6 W. . Ditto.

23 29.555 73.5 73.9 59-4 w. . v_ scattered.

24 29.525 74.7 74.8 59-5 N. E. „ ^- ditto.

25 29.495 75.9 75.7 60.9 E. . ^^- all over.

26 29.535 74.9 75.0 59.5 N. W. . ^— scattered

27 29.487 70.2 71.0 55.5 N. W. . Clear.

28 29.531 71.0 71.2 56.0 N. W. % Ditto.

29 29.603 73.0 73.5 57.5 N. W. Ditto.

Mean. 29.568 68.8 69.2 56.4

Barometer Observations corrected for Capillarity only.

Cirus.

Cirro strata.

Cumuli.
Cumulo strata.

Nimbi or Nimbus.

Note.—The dry bulb and maximum Register do not agree, the former always
reads more than the latter. The average difference is 1.6.



Meteorological Register kept at Agra. ]v

Meteorological Register Tcept at the Office of the Secretary to Go-

vernment, JV". W. JP., Agra, for the month of February, 1856.

Observeitions at apparent Noon.

Temperatiire.
d

4
k

u
4-3

| 3
o
d

O Aspect of the Sky.

a <»
.s5 CQ *-!--> "-(-=>

& o
Eh a < -H <D 1

OS £ ew *H
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•3 d
A m o o Q Of

1 29.509 60.7 62.4 59.0 s. w. Clear.

2 29.575 65.0 65.2 56.8 s. w. Ditto.

3 29.531 68.8 69.0 56.5 E. V>- scattered.

4 29.581 68.0 68.7 54.0 M". W. Clear.

5 29.577 69.2 69.5 53.0 N. W. Ditto.

6 29.611 69.5 69.5 54.6 N. W. Ditto.

7 29.597 70.0 70.0 55.5 W. ^- scattered in zenith.

8 29.547 72.0 71.9 56.5 s. w. Clear.

9 29.505 73,8 73.0 58.5 s. Ditto.

10 29.492 75.2 75.5 58.0 3ST.W. Ditto.

11 29.479 76.5 77.5 57.5 N. W. Ditto.

12 29.445 77.0 77.9 58.8 N. W. Ditto.

13 29.387 76.0 77.0 59.5 N. Ditto.

14 29.559 72.8 71.9 54.4 3ST.W. Hazy.
15 29.561 72.0 72.2 55.4 W. Clear.

16 29.581 72.0 72.0 53.5 N. W. Ditto.

17 29.607 73.0 73.9 54.2 N. W. Ditto.

18 29.597 74.0 74.3 53.8 W. Ditto.

19 29.639 73.5 74.9 56.0 N. W. Ditto.

20 29.635 74.8 75.2 57.0 W. Ditto.

21 29.617 75.9 76.5 58.0 w. Ditto.

22 29.549 79.0 79.5 58.2 w. Ditto.

23 29.535 79.0 79.5 59.8 w. ^— scattered.

24 29.505 79.5 80.0 60.0 TS.E. V- ditto.

25 29.491 80.8 80.2 63.5 E. ^- all over.

26 29.523 805 80.6 60.6 N. W. v- scattered.

27 29.467 76.5 76.5 56.0 N. W. Clear.

28 29.511 76.5 76.4 58.5 N. W. Ditto.

29 29.595 78.3 79.5 58.4 N. W. Ditto.

Mean. 29.545 73.7 74.1 57.1



lvi Meteorological Register kept at Agra,

Meteorological Register kept at the Office of the Secretary to Go-
vernment, JV". W. P., Agra, for the month of February, 1856.

Minimum pressure observed at 4 p. m.

Temperature.
Maximum and
Minimum. 13
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1 29.465 68.8 68.9 57.9 68.5 49.0 58.75 Clear. N. W.
2 29.545 71.0 70.5 58.0 70.0 48.8 59.4 Ditto. s. w. ..

3 29.499 71.5 71.0 55.0 71.0 53.0 62.0 n- scattered. E. ..

4 29.513 74.8 74.3 58.5 74.5 51.0 62.75 Clear. N. W. ..

5 29.527 74.8 74.4 55.8 74.5 52.0 63.25 Ditto. N. W. . .

6 29.559 75.0 74.8 57.5 74.8 52.0 63.4 Ditto. N. W. «,

7 29.507 76.0 75.8 61.4 76.0 52.0 64.0 Ditto. N. W. ..

8 29.461 76.8 76.0 57.3 76.5 53.8 65.15 Ditto. W. . .

9 29.427 77.5 77-0 60.5 77.0 56.5 66.75 Ditto. s. w. ..

10 29.421 80.4 80.3 60.0 80.5 55.0 67.75 Ditto. N. W. ..

11 29.415 83.8 83-5 59.5 83.5 54.0 68.75 Ditto. N. W. . ,

12 29.365 85.5 85.4 65.2 85.4 59.5 72.45 Ditto. W. ..

13 29.323 83.9 83-5 63.0 84.0 59.5 71.75 Ditto. W. ..

14 29.507 77.0 75-

9

54.6 76.5 63.8 70.15 Ditto. N. W. . .

15 29.467 76.9 76-5 55.0 76.5 54.5 65.5 Ditto. N. W. ..

16 29.523 77.9 77.4 58.0 77.8 55.0 66.4 Ditto. N. W. . .

17 29.549 78.0 77-9 61.0 78.0 52.5 65.25 Ditto. N. W. . •

18 29.529 80.2 80.0 56.0 80.0 52.0 66.0 Ditto. N. W. . .

19 29.587 81.0 80.5 58.6 81.0 54.0 67.5 Ditto. N. W. ..

20 29.565 82.0 82.0 58.0 82.0 58.0 70.O Ditto. W. . ,

21 29.533 83.8 83.2 60.0 83.5 60.0 71.75 Ditto. N. W.
22 29.479 86.0 85.9 61.2 86.0 61.0 73.5 Ditto. W. . .

23 29.481 85.5 86.4 61.0 86.5 63.5 75.0 V- scattered. W. . .

24 29.491 86.8 87.0 61.5 87.0 65.0 76.0 v— ditto. W. . .

25 29.445 82.5 82.0 64.4 83.0 67.0 75.0 V\- all over. S. W. . »

26 29.437 86.5 85.8 64.9 86.5 65.5 76.0 ^— scattered. N. W. . #

27 29.387 81.9 81.4 58.5 81.5 59.0 70.25 Clear. N. W.
28 29.453 81.7 81.1 60.5 81.5 58.0 69.75 Ditto. N. W. . .

29 29.523 84.0 84.9 62.2 84.2 61.0 72.6 Ditto. N. W.

Mean. 29.482 79.7 79.4 59.4 79.5 56.7 68.16



Meteorological Observations. lvii

Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor OeneraVs Office, Calcutta,

in the month of January, 1856.

Latitude 22° 33' 1" North. Longitude 88° 20' 34" East.

Feet
Height of the Cistern of the Standard Barometer above the level of the Sea, 18.1

1

Daily Means, &c» of the Observations and of the Hygrometrical elements

dependent thereon.

O <u

42 H "S
Range of the Barometer pq S Range of the Tempera-

A S -5 during the c ay.
.
"l ture during the day.

CDDate.
p <u

^ S-*
w "5 « Max. Min. Diff. SH Max. Min. Diff.1" S

Inches. Inches. Inches. Inches. o o o

1 New year s day.

2 30.038 30.129 29.973 0.156 64.1 75.6 55.6 20.0

3 .048 .133 30.003 .130 63.7 74.4 55.0 194
4 •062 .154 .011 .143 64.9 77.0 55.2 21.8

5 .007 .087 29.940 .147 67.3 78.0 60.5 17.5

6 Sunday.

7 .051 .125 30.012 .113 70.7 80.0 64.0 16.0

8 .106 .189 .041 - .148 66.8 75.5 59.6 159
9 .151 .239 .109 .130 64.4 74.4 55.6 18.8

10 .154 .243 .080 .163 65.5 75.8 57.4 18.4

11 .119 .204 .070 .134 66.2 74.4 58.6 15.8

12 .074 .161 .020 .141 66.7 76.2 60.4 15.8

13 Sunday.

14 .060 .149 .001 .148 70.5 80.6 62.6 18.0

15 .058 .141 29.994 .147 70.8 81.9 61.0 20.9

16 .092 .166 30.033 .133 71.2 > 79.8 66.0 13.8

17 .085 .167 .012 .155 69.1 77.8 62.4 15.4

18 .083 .172 .Q20 .152 67.8 78 3 58.2 20.1

19 .081 .148 ,017 .131 69.5 79.5 60.6 18.9

20 Sunday.
21 .103 .194 -.042 .152 70.8 80.2 63.9 . 16.3

22 29999 .071 29.921 .150 71.5 82.1 63.2 18.9

23 .984 .083 .934 .149 71.7 .81.0 66 8 14.2

24 •995 .071 ,952 ,119 69.0 79.0 61.1 17.9

25 30.031 ,121 .978 .143 70.5 , 81.2 62 6 18.6

26 29.954 .044 .877 .167 ^71-8 82.2 62.2 20.0

27 Sunday.
28 .988 .075 .919 .156 74.1 82.0 68.0 14.0

29 30.035 .126 .965 .161 708 79.2 64.8 14.4

30 29.992 .077 .898 .179 68.8 80.3 63.2 171
31 .918 29.981 .867 .114 66 1 71.7

1

62.8 8.9



Iviii Meteorological Observations,

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of January', 1856.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

Date.
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Mean

Weight

of

Va-

pour

in

a

Cubic

foot

of

Air.
Additional

weight

of

vapour

required

for

complete

saturation.

Mean

degree

of

Hu-

midity

complete

sa-

turation

being

unity.

o o o o Inches. T.gr. T.gr.
1 New year' s day.

2 58.2 5.9 54.1 10.0 0.429 4.78 1.89 0.72
3 57.8 5.9 53.7 10.0 .423 .72 .87 .72

4 58.8 6.1 55.1 9.8 .444 ,94 .91 .72

5 62.5 4.8 59.6 7.7 .516 5.71 .66 .78

6 Sunday.

7 65.0 5.7 62.1 8.6 .561 6.16 2.02 .75

8 59.4 7.4 55.0 11.8 .442 4.90 .36 .68
9 57.0 7.4 51,8 12.6 .397 .41 .33 .65
)0 59.8 5.7 56.4 9.1 .464 5.15 1.83 .74
11 61.3 4.9 58.4 7.8 .496 ,49 .63 .77
12 61.1 5.6 57,7 9.0 .485 .36 .87 .74

13 Sunday.

14 64.6 5.9 61.6 8.9 .552 6.06 2.07 .75
15 65.0 5.8 62.1 8.7 .561 .16 .04 .75
16 68.2 3.0 66.7 4,5 .653 7.16 1.14 .86
17 61.9 7.2 58.3 10.8 .494 5.44 2.34 .70
18 60.8 7.0 56.6 11.2 .467 .16 .32 .69
19 64.2 5.3 61.5 8.0 .550 6,06 1.82 .77

20 Sunday.
21 66.6 4.2 64.5 6.3 .607 .68 .52 .82
22 65.8 5.7 62.9 8.6 .576 .31 2.07 .75
23 66.0 5.7 63.1 8.6 .580 • 35 .08 .75
24 61.7 7.3 58.0 11.0 .489 5.39 .37 .70
25 64.1 6.4 60.9 9.6 .539 .92 .21 .73
26 66.0 5.8 63.1 8.7 .580 6-35 .10 .75

27 Sunday.

28 68.8 5.3 66.1 8.0 .640 .99 .08 .77
29 65.5 5.3 62.8 8.0 .574 ,31 1.89 .77
30 65.0 3.8 63.1 5.7 .580 .39 .32 .83
31 63.9 2.2 62.6 3.5 .570 .32 0.78 .89
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General
1

s Office, Calcutta,

in the month of January, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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month.
Hour. cq

#
M) >>

"53
qJ
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Max. Min. Diff.
S3 % Max. Min. Diff.

a O
qj a

S §

Inches. Inches. Inches. Inches.

Mid-
aight. 1 30.053

.048

30.179 29.944 0.235 65.2 74.0 59.2 14.8

J .169 .962 .207 64.6 73.6 58.4 15.2

2 .038 .164 .910 .254 63.9 73.4 57.4 16.0

3 .030 .154 .924 .230 63.2 72.4 57.0 15.4

4 .024 .150 .868 .282 62.9 71.8 56.2 15.6

5 .024 .121 .870 .251 62.5 71.6 55.5 16.1

6 .044 .173 .925 .248 61.9 699 55.0 14.9

7 .073 .204 .911 .293 61.5 70.2 55.0 15.2

8 .105 .223 .939 .284 63.2 70.5 57.0 13.5

9 .129 .243 .964 .279 66.9 71.0 61.3 9.7

10 .128 .235 .981 .254 69.7 73.9 64.fi 9.3

11 .107 .205 .972 .233 72.3 77.6 66.3 11.3

Noon. .075 .174 .947 .227 75.0 79.6 68.0 11.6

1 .040 .148 .909 .239 76.8 81.0 69.2 11.8

2 .014 .129 .883 .246 77.9 82.0 71.6 10.4

3 .000 .117 .871 .246 78.2 82.2 71.7 10.5

4 29.994 .109 .867 .242 76.6 81.0 70.9 10.1

5 .999 .115 .877 .238 74.5 78.6 69.2 9.4

6 30.008 .111 .891 .220 71.8 75.6 67.2 8.4

7 .025 .123 .897 .226 69.9 74.0 65.0 9.0

8 .043 .138 .918 .220 68.5 72.7 63.5 9.2

9 .055 .152 .924 .228 67.3 72.0 62.2 9.8

10 .056 .160 .933 .227 66.2 716 61.2 10.4

11 .051 .175 .927 .248 65.5 71.4 59.0 12.4



1* Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General' s Office, Calcutta,

in the month of January, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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o O Inches. T. gr. T.gr.

Mid-
night.

1

| 62.3

61.8

2.9 60.6 4.6 0.534 5.92 0.99 0.86

2.8 60.1 4.5 .525 .83 .95 .86

2 61.3 2.6 59.5 4.4 .515 .73 .90 .86

3 60.7 2.5 58.9 4.3 .504 .62 .87 .87

4 60.4 2.5 58 6 4.3 .499 .58 .85 .87

5 60.3 2.2 58.8 3.7 .503 .60 .75 .88

6 59.7 2.2 58.2 37 .493 .51 .72 .88

7 59.3 2.2 57.8 3.7 .486 .44 .72 .88

8 60.6 2.6 58.8 4.4 .003 .60 .89 .86

9 62.4 4.5 59.7 7.2 .518 .74 1.54 .79

10 63.9 5 8 61.0 8.7 .541 .95 .98 .75

11 64.8 7.5 61 11.3 .541 .93 2.65 .69

Noon. 65.6 94 60.9 14.1 .539 .87 3.44 .63

1 65.7 11.1 60.1 16.7 .525 .69 4.14 .58

2 66.0 11.9 60.0 17 9 .523 .66 .50 .56

3 65.9 12.3 ,59.7 18.5 .518 .60 .65 .55

4 65.2 11.4 59.5 17.1 .515 .58 .19 .57

5 65.3 9.2 60.7 13.8 .536 .83 3.35 .64

6 65.2 6.6 61.9 9.9 .557 6.11 2.34 • 72

7 64 5 5.4 61.8 8.1 .555 .11 1.87 • 77
8 63.8 4.7 61.4 7.1 .548 .05 .60 •79

9 63.2 4.1 60.7 6.6 .536 592 .45 • 80
10 62.5 3.7 60.3 5.9 .528 .86 .26 • 82

11 62.2 3.3 60.2 5.3 .527 • 85 .13 .84
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of January, 1856.

Solar radiation, Weather, &c.

rt a

CD

CS

Q

"o o
Rain.

Prevailing direction

of the Wind.
General Aspect of the Sky.

Inches.

1 New year's day. [p. M.
2 133.5 W. or W. N. W. Cloudless also foggy between 8 & 1

L

3 133.0 .. W. or N. W. Cloudless. [p. m.
4 133.0 .

.

N. or W. Cloudless, also slightly foggy at 8 & 9

5 132.8 •" Calm or W. or N. W. Cloudless, also foggy before sunrise and
[during the night.

6 Sunday.

7 131.4 .

,

S. or S, W. Scattered thin clouds till 7 a. m. cloud-

8 131.0 , # S. W. or W. Cloudless, [less afterwards.

9 129.0 •• W. or S. W. Cloudless, also slightly foggy during the

night.

Cloudless till 9 A. M. scattered ^— i till10 131.0 .. W. or S. W.
4 p. M. cloudless afterwards.

11 114.8 • • S. W. or W. Cloudless till 6 a. m. principally scat-

tered N—i till 6 p. m. cloudless after-

wards.

12 131.0 •• W. or S. W. Cloudless till 11 a. m. scattered ^—i till

7 p. m. cloudless afterwards, and also

13 Sunday. [slightly foggy.

14 136.0 • • S. W. Cloudless till 7 a.m. and foggy towards
the morning, scattered ^-i & M till 7

p. M. cloudless & foggy afterwards.

15 138.0 •• S. W. or S. Cloudless the whole day, also slightly

foggy from midnight till sunrise.

16 135.0 .

.

S. or S. W. Cloudless till 7 a. m. cloudy till Noon,
17 135.7 e S. W. or W. Cloudless. [cloudless afterwards.

18 135.0 . » S. W. Ditto.

19 130.9 '• W. or S. or S. W. Cloudless till 10 a. m. scattered *M till

[7 p. m. cloudless afterwards.

20 Sunday.
21 130.8 " S. W. or W. Cloudless till 10 a. m. scattered *"»i till

3 p. m. cloudless afterwards.

22 138.8 . . W. or S. W. Cloudless.

23 134.0 , . S. W. or W. Ditto.

24 133.0 '• W. or S. W. Scattered M till 8 A. m. scattered ^— i

till 5 P. M. cloudless afterwards.

25 137.0 S. W. Cloudless till 6 a. m. scattered Mor^— i

26 132.8 " S. W. or S. Various clouds. [afterwards.

27 Sunday. [drizzling at 6 a. M.
28 135.0 .. S. or S. S. E. Cloudy the whole day, also thundering &
29 133.0 . . S. W. or variable. Various clouds. [sunset.

30 135.0 N. E. or variable. Cloudy, also thundering & raining after

31 125.0 1.06 N.orN. W. Cloudy, also thunderiug & raining before

sunrise.

M Cirri, ^ i cirro strati, ^i cumuli, "-i cumulo strati, V»-i nimbi,

^ i cirro cumuli.

•l strati,



lxii Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General*s Office, Calcutta,

in the month of January, 1856.

Monthly Eesults.

Inches.

Mean height of the Barometer for the month, .. .... 30.049

Max. height of the Barometer occurred at 9 a. m. on the 10th, .... 30.243

Min. height of the Barometer, occurred at 4 p. m. on the 31st, .... 29.867

Extreme Range of the Barometer, during the month, .. .... 0.376

o
Mean Dry Bulb Thermometer for the month, .. .... 68.6

Max. Temperature occurred at 3 p. m. on the 26th, .. .... 82.2

Min. Temperature, occurred at 6 a. m. on the 3rd, .. .... 55.0

Extreme Range of the Temperature, during the month, .. .... 27.2

Mean Wet Bulb Thermometer for the month, .. .... 63.1

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer, .... 5.5

Computed Mean Dew Point for the month, .. .... 60.3

Mean Dry Bulb Thermometer above computed Mean Dew Point for the month, 8.3

Inches.

Mean elastic force of vapour for the month, .. .... 0.528

Troy grains.

Mean weight of vapour for the month, .. .. .... 5.84

Additional weight of vapour required for complete saturation 1.83

Mean degree of Humidity for the month complete saturation being unity, 0.76

Inches.

Rained 2 days. Max. fall of Rain during 24 hours, .. .... 1.06

Total amount of rain during the month, .. .... 1.06



Meteorological Observations. lxiii

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General
1

s Office, Calcutta,

in the month of February, 1856.

Latitude 22° 33' 1" North, Longitude 88<> 20' 34" East.

feet.

Height of the cistern of the Standard Barometer above the Level of the Sea 18.11.

Daily Means, &c. of the Observations, and of the Hygrometrical elements

dependent thereon.

sight

of

rometer

Faht.

Range <if the Barometer Range of the Tempera-

dui ing the day. a
>. o

ture during the day.

86 "5

SB
— <uDate.

Max. Min. Diff. Max. Min. Diff.

1" s

Inches. Inches. Incites. Inches. o o o

1 29.961 30.048 29.887 0.161 68.2 76.7 62.2 14.5

2 30.034 .117 .975 .142 68.6 76.4 62.4 14.0

3
4

Sunday.

29.980 .057 .923 .134 70.1 75.4 67.0 8.4

5 30.000 .086 .952 .134 70.5 78.0 65.2 12.8

6 .033 .120 .985 .135 68.4 78.0 60.6 17.4

7 .017 .096 .962 .134 67.3 77.6 58.4 19.2

8 29.994 .095 .935 .160 67.2 79.0 56.8 22.2

9 .949 .006 .894 .112 68.7 78.8 59.3 19.5

10
11

Sunday.
.934 .019 .865 .154 72.0 81.4 65.0 16.4

12 .879 29.958 .794 .164 71.8 83.3 64.0 19.3

13 .884 .943 .838 .105 73.8 84.8 64.8 20.0

14 .908 .994 .856 .138 75.6 86.2 66.6 19.6

15 .933 30.011 .883 .128 74.3 82.6 67.9 14.7

16 30.013 .100 .957 .143 70.9 82.1 61.0 21.1

17
18

Sunday.
29.999 .073 .943 .130 74.6 82.8 68.8 14.0

19 30.054 .143 30.003 .140 71.2 82.0 61.0 21.0

20 .032 .121 29.965 .156 71.0 82.2 60.2 22-0

21 .016 .104 .948 .156 71.6 83.6 61.6 22.0

22 29.976 .047 .903 .144 72.6 84.6 62.4 22.2

23 .962 .034 .896 .138 74.3 85.6 64.2 21.4

24
25

Sunday.
.944 .031 .884 .147 77.6 88.8 69.8 19.0

26 .885 29.979 .792 .187 78.1 89.2 69 8 19.4

27 .823 .904 .762 .142 80.2 91.8 71.0 20.8

28 .893 .967 .811 .156 80.4 89.4 72.6 16.8
29 .981 30.074 .923 .151 79.5 86.8 76.0 10.8



Ixiv Meteorological Observations.

Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor General 's Office, Calcutta,

in the month of February, 1856.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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1 64.3 3.9 62.0 6.2 0.559 6.18 1.40 0.82
2 63.7 4.9 61.2 7.4 .544 .01 .66 .78

3 Sunday.
4 66.4 3.7 64.5 5.6 .607 .68 .35 .83

5 65.0 5.5 62.2 8.3 .563 .19 .94 .76
6 61.5 6.9 57.4 11.0 .480 5.29 2.33 .69

7 59.5 7.8 54.8 12.5 .440 4.85 .52 .66

8 59 8 7.4 55.4 11.

8

.449 .96 .39 .68

9 61.9 6.8 58.5 10.2 .498 5.49 .20 .71

10 Sunday.
11 64.1 7.9 60.1 11.9 .525 .75 .75 .68

12 64.5 7.3 60.8 11.0 .537 .89 .56 .70

13 66.1 7.7 62.2 11.6 .563 6.14 .84 .68

14 71.0 4.6 68.7 6.9 .697 7.58 1.90 .80

15 64.7 9.6 59.9 14.4 .521 5.69 3.43 .62

16 61.4 95 56.6 14.3 .467 .13 .10 .62

17 Sunday.
18 65.7 8.9 61.2 13.4 .544 .94 .26 .65

19 61.2 10.0 56.2 15.0 .461 .05 .25 .61

20 62.3 8.7 57.9 13.1 .488 .35 2.90 .65

21 62.8 8.8 58.4 13.2 .496 .43 .97 .65

22 63.6 9.0 59.1 13.5 .508 .55 3.11 .64

23 65.6 8.7 61.2 13.1 .544 .94 .18 .65

24 Sunday.
25 70.7 6.9 67.2 10.4 .664 7.20 2.87 .72

26 72.6 5.5 69.8 8.3 .722 .82 .40 • 77

27 72.1 8.1 68.0 12.2 .681 .35 3.58 .68

28 72.5 7.9 68.5 11.9 .692 .47 .47 .68

29 74.9 4.6 72.6 6.9 .790 8,54 2.12 .80
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of February, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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rj CO
Range of the Barometer for

each hour during

u
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H
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ature

)f the Temper-
for each hour

the month. .Q during the month.

Hour.

<U 0)

c a

"3

CQ

c ^3
Max. Min. Diff. Max. Min. Diff.

i o

Inches. Inches. Inches. Inches.

s a

o

Mid-
night.

1

j 29.962

.956

30.042

.031

29.832

.819

0.210

.212

68.4

67.7

77.0

76.8

62.3

60.6

14.7

16.2

2 .943 .022 .808 .214 67.2 77.0 59.6 17.4

3 .934 .017 .792 .225 66.6
%

76.5 58.9 17.6

4 .925 .012 .788 .224 66.2 76.0 58.0 18.0

5 .941 .036 .799 .237 652 76.2 57.6 18.6

6 .961 .048 .816 .232 65.1 764 56.8 19.6

7 .984 .087 .848 .239 64 9 76.2 57.2 19.0

8 30.010 .110 .879 .231 67.4 77.0 61.2 15.8

9 .036 •138 .893 .245 71.5 79.1 67.2 11.9

10 .045 .143 .904 .239 74.2 81.8 69.0 12.8

11 .033 .133 .894 .239 77.0 84.2 70.6 13.6

Noon. .006 .103 .863 .240 79.5 87.8 72.4 15.4

1 29.972 .069 .824 .245 81.2 90.0 74.2 15.8

2 .941 .033 .797 .236 82.1 91.4 74.8 16.6

3 .920 .013 .776 .237 82.6 91.8 74.9 16.9

4 .910 .003 .762 .241 81.9 91.4 73.9 17.5

5 .911 .004 .768 .236 80.5 87.6 73.2 14.4

6 .918 .011 .773 .238 77.2 85.5 70.9 14.6

7 .931 .026 .783 .243 74.6 83.4 69.1 14.3

8 .955 81.0 67.0 14.0

9 .970 •059 .830 .229 714 80.0 65.4 14.6

10 .978 •068 .840 .228 70.1 78.4 64.0 14.4

11 .974 .066 .837 .229 69.4 77.6 63.0 14.6



Jxvi Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of February, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

& =4M ^ i i ~
o o 3 £ a >> <D

a
•— &

a>

O u

1 fl

Ja OJ .5
C3 >Z O b, a.

2

Hour.

H

ffl

>
o

"o
Oh

*

Q

>
O

O

CO
03

o

© o

4J -2
-^ a

MS
Is
O *
a,

«
2 » >>

*3
3

a . m i
o £5

s3 <u a;
** w

a « CO Q.
'o fl & c « 5 O » a a ho

S a >-. a
Q b^ st> s.s T3 B.^ SS.S

§ Q -o Q S s <1 §

o Inches. T. gr. T.gr.

Mid-
night.

1

(64.9

64.6

3.5 62.8 5.6 0.574 6.33 1.29 0.83

3.1 62.7 5.0 .572 .33 .13 .85

2 64.3 2 9 62.6 4.6 .570 .31 .04 .86

3 63.8 2.8 62.1 4.5 .561 .21 .00 .86

4 63 5 2.7 61.9 4.3 .557 .18 0.94 .87

5 62.7 2.5 61.2 4.0 .544 .05 .86 .88

6 62.6 2.5 61.1 4.0 .543 .03 .86 .88

7 62.

3

2.6 60.7 42 .536 5.95 .90 .87

8 63.6 3.8 61.3 6.1 .546 6.05 1.34 .82

9 65.2 6.3 62.0 9.5 .559 .13 2.25 .73

10 65.4 8.8 61.0 13.2 .541 5.90 3.19 .65

11 66.2 10.8 60.8 16.2 .537 .83 4.06 .59

Noon. 66.8 12.7 60.4 19.1 .530 .72 .94 .54

1 67.2 14.0 60.2 21.0 .527 .66 5.55 .51

2 67.7 14.4 60.5 21.6 .532 .71 .80 .50

3 679 14.7 60.5 22.1 .532 .71 .97 .49

4 67.6 14.3 60.4 21.5 .530 .69 .75 .50

5 67.7 12.8 61.3 19.2 .546 .89 .09 .54

6 67.8 9.4 63.1 14.1 .580 6.29 3.66 .63

7 67.1 7.5 63.3 11.3 .584 .37 2.83 .69

8 66.7 6.0 63.7 9.0 .591 .47 .21 .75

9 66.2 5.2 63-6 7.8 .590 .46 1.89 .77

10 65.6 4.5 63.3 6.8 .584 .42 .61 .80

11 65.2 4.2 63.1 6.3 .580 .39 .47 .81
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Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of February, 1856.

Solar radiation, Weather, &c.

-. •

4J

as a

.5

Prevailing direction

of the Wind.
General Aspect of the Sky.

1 ^ £

O Inches.

1 132.0 •• N.W, Cloudless till 11 a. m. scattered ^i till

6 p. m cloudless afterwards.

2 133.0 •• N. W. Cloudless.

3 Sunday.

4 •• •• E. or N. W. Cloudy and drizzling till sunrise, also con-
tinues cloudy till 4 p. m. cloudless
afterwards.

5 124.0 - N. W, or N. Various clouds till Noon, scattered \—

i

till 6 p. m. cloudless afterwards.

6 135.2 m m N. or W. Cloudless.

7 136.0 .. W. or N. W, Cloudless.

8 1390 N. W. or N. Cloudless.

9 135.0 •• Calm or W. or N. W. Cloudless,

10 Sunday.

11 140.2 # # W. Cloudless.

12 138.0 .. w. Cloudless.

13 138.0 .. w. Cloudless.

14 141.2 W. or S. W. or S. Cloudless till 4 a. m. cloudy till 10 a.m.

15 140.0 .. S. or S. W. Cloudless. [cloudless afterwards.

16 140.0 •• S. W. or W. Cloudless,

17 Sunday.
18 134.0 .. W. or N. W. Cloudless.

19 136.3 .. N. or W. N. W. Cloudless.

20 135.0 .. W. or N.W. Cloudless.

21 140.0 W. Cloudless.

22 145.0 N. W. or W. Cloudless.

23 138.0 •• N. W. or W. Cloudless.

24 Sunday.
2-

r
, 137.0 ,

.

W. Cloudless,

20 139.0 • W. or S. Cloudless till 10 a. m. scattered M till

5 p. M. cloudless afterwards.

27 140.0 S. Cloudless.

28 138.5 •• S. or E. Cloudless till 5 a. m. scattered \i and W
till 7 p. M. cloudless afterwards.

29 135.0 •• S. Cloudy.

\i Cirri, ^-i Cirro-strati,

V\i Cirro-cumuli.

Cumuli, ^-i Cumulo-strati, V>_i Nimbi, — i Strati.



lxviii Meteorological Observations.

Abstract of the Besults of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of February, 1856.

Monthly Besults.

Inches.

Mean height of the Barometer, for the month, .. .. 29.963

Max. height of the Barometer, occurred at 10 a. m. on the 19th, .. 30.143

Min. height of the Barometer, occurred at 4 p. m, on the 27th, .. 29.762

Extreme Range of the Barometer, during the month, .. .. 0.381

o

Mean dry bulb Thermometer for the month, .. .. 72.7

Max. Temperature occurred at 3 p. m. on the 27th, .. .. 91.8

Min. Temperature, occurred at 6 a. m, on the 8th, .. .. 56.8

Extreme Range of the Temperature, during the month, .. .. 35.0

Mean wet bulb Thermometer for the month, .. .. .. 65.5

Mean dry bulb Thermometer above Mean wet bulb Thermometer, .. 7.2

Computed Mean dew point for the month, .. .. .. 61.9

Mean dry bulb Thermometer above computed Mean Dew point for the month, 10.8

Inches.

Mean elastic force of vapour for the month, .. .. 0.557

Troy grains.

Mean weight of vapour for the month, .. .. .. 6.09

Additional weight of vapour required for complete saturation, .. 2.59

Mean degree of humidity for the month, complete saturation being unity. 0.70

Inches.

Total amount of Rain during the mouth, .. .. 0.00



Meteorological Observations. lxix

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of March, 1856.

Latitude 22° 33' 1" North. Longitude 88° 20' 34" East.

Feet.

Height of the Cistern of the Standard Barometer above the level of the Sea, 18.11

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

O <D

Range of the Barometer Range of the Tempera-

filS
during the d *y-

*s
ture during the day.

Date.
a a>

W "2 "cB
Max. Min. Diff. gh Max. Min. Diff.

s
"

%

Inches. Inches. Inches. Inches. o o o

1 30.017 30.076 29.963 0.113 79.4 86.8 75.2 11.6

2 Sunday.
3 29.995 .080 .913 .167 797 88.8 73.6 15.2
4 .977 .042 .910 .132 80.3 88.4 73.8 14.6
5 .949 .030 .874 .156 81.7 91.1 75.4 15.7
6 .924 .002 .852 .150 81.3 90.6 74.6 16.0

7 .897 29.978 .825 .153 81.9 92.0 74.6 17.4
8 .878 .942 .799 .143 81.6 92.0 740 18.0

9 Sunday.
10 .835 .906 .769 .137 80.5 89.8 74.8 15.0
11 .849 .918 .795 .123 79.9 88.2 73.6 14.6
12 .868 .935 .791 .144 792 87.2 71.7 15.5
13 .888 .965 .809 .156 79.5 88.9 72.2 16.7
14 .966 30.032 .896 .136 75.7 82.4 72.6 9.8
15 .960 .029 .883 .146 74.5 82.7 70.0 12.7

16 Sunday.
17 .904 29.992 .847 .145 76.5 83.2 71.6 11.6
18 .877 .963 .799 .164 78.1 86.3 71.0 15.3
19 .778 .858 .644 .214 79.7 89.8 71.4 18.4
20 .742 29.853 .665 .188 74.9 83.8 67.6 16.2
21 Good Frit ay.

22 .810 .888 ,751 .137 80.8 89.6 73.0 16.6

23 Sunday.
24 .708 .782 .645 .137 81.9 88.6 76.1 12.5
25 .674 .744 .619 .125 82.3 89.0 77.3 11.7
26 .736 .802 .675 .127 82.9 92.0 75.6 16.4
27 .794 .855 .744 ,111 82.8 90.4 76.4 14.0
28 .836 .907 .776 .131 82.6 90.6 76.4 14.2
29 .830 .927 .753 .174 82.4 91.7 75.4 16.3

30 Sunday.
31 .810 .886 .750 .136 84 7 95.6 75.5 20.1



lxx Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General*s Office, Calcutta,

in the month of March, 1856.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.
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o o o o Inches. T. gr. T. gr.

1 74.9 4.5 72.6 6.8 0.790 8.54 2.08 0.80

2 Sunday.

3 74.5 5.2 71.9 7.8 .773 .34 .38 .78

4 75.5 4.8 73.1 7.2 .803 .67 .24 .80

5 74.9 6.8 71.5 10.2 .7^3 .21 3.16 .72

6 75.5 5.8 72.6 8.7 .790 .50 2.74 .76

7 75.5 6.4 72.3 9.6 .783 .41 3.03 .74

8 73.9 7.7 70.0 11.6 .727 7.81 .53 .69

9 Sunday'
10 75.5 5.0 73.0 7.5 .801 8.62 2.36 .79

11 74.6 5.3 71.9 8.0 .773 .34 .44 .77

12 73.6 5.6 70.8 8.4 .746 .07 .49 .76

13 73.2 6.3 70.0 9.5 .727 7.84 .82 .74

14 72.5 3.2 70.9 4.8 .748 8.15 1.36 .86

15 70.6 3.9 68.6 5.9 .695 7.58 .60 .83

16 Sunday.

17 73.1 3.4 71.4 5.1 .761 8.27 .48 .85

18 73.4 4.7 71.0 7.1 .751 .13 2.09 .80

19 75.4 4.3 73.2 6.5 .806 .70 .02 .81

20 70.1 4.8 67.7 7.2 .674 7.36 1.92 .79

21 Good Frida y-

22 75.3 5.5 72.5 8.3 .787 8.49 2.58 .77

23 Sunday.

24 77.9 4.0 75.9 6.0 .879 9.46 1.98 .83

25 78.0 4.3 75.8 6.5 .876 .41 2.17 .81

26 76.5 6.4 73.3 9.6 .809 8.66 3.13 .74

27 76.8 6.0 73.8 9.0 .822 .82 2.93 .75

28 76.5 6.1 73.4 9.2 .811 .71 .97 .75

29 76.1 6.3 72.9 9.5 .797 .56 3.05 .74

30 Sunday.
31 78.3 6.4 75.1 9.6 .857 9.15 .27 .74



Meteorological Observations. lxxi

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of March, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

*o'S . Range of the Barometer
"a S Range of the Temperature

Hour.
bD O fa

2 " o

for each hour during

the month.

CD v for 3ach hour c

the month
uring

53 -^ * Max. Min. Diff. Max. Min. Diff.

1" a

Inches. Inches. Inches. Inches. o o

Mid-
night.

1

\ 29.870

'
.856

30.025

.019

29.693

.683

0.332

.336

76.1

75.6

80.0

79.0

69.8

68.6

10.2

10.4

2 .846 .010 .663 .347 75.4 78.8 69 6 9.2

3 .835 .001 .648 .353 74.9 78.0 69 9 8.1

4 .830 29.993 .633 .360 74.7 77.6 70.0 7.6

5 .846 .987 .645 .342 74.4 77.6 70.3 7.3

6 .864 30.012 .669 .343 74.2 77.3 70.4 6.9

7 .887 .042 .697 .345 74.6 77.9 70.4 7.5

8 .914 .056 .721 .335 77.1 80.5 72.2 8.3

9 .930 .077 .744 .333 798 83.6 74.6 9.0

10 .930 .080 .743 .337 82.5 866 77.1 9.5

11 .917 .071 .737 .334 84.4 89.2 77.6 11.6

Noon. .891 .064 .712 .352 86.3 91.4 79.9 11.5

1 .862 .034 .678 .356 87.4 93.4 80.0 13.4

2 .830 .001 .663 .338 88.1 94.7 75-2 19.5

3 .809 29.984 .646 .338 88.2 95.6 74.3 21.3

4 .798 .967 .633 .334 87.4 95.5 73.6 21.9

5 .798 .976 .629 .347 85.8 94.2 73.8 20.4

6 .809 .980 .619 .361 83.6 91.6 74.2 17.4

7 .829 .997 .658 .339 81.3 87.6 73.8 13.8

8 .852 30.032 .667 .365 79.8 85.1 73.0 12.1

9 .874 .054 .660 .394 78.4 83.1 68.5 14.6

10 .877 .063 .653 .410 77.5 82.0 67 6 14.4

11 .885 .064 .684 .380 76.6 81.4 69.0 12.4



lsxii Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of March, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.
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o O Inches. T.gr. T.gr.

Mid-
night. | 73.7

73.5

2.4 72.5 3.6 0.787
.

8.56 1.07 0.89

1 2.1 72.4 3.2 .785 .55 0.93 .90

2 73.4 2.0 72.4 3.0 .785 .55 .88 .91

3 73.1 1.8 72.2 2.7 .781 .50 .78 .92

4 72.9 1.8 720 2.7 .776 .45 .78 .92

5 72.6 1.8 71.7 2.7 .768 .38 .77 .92

6 72.6 1.6 71.8 2.4 .771 .42 .67 .93

7 72 9 1.7 72.0 2.6 .776 .45 • 75 .92

8 74.4 2.7 73.0 4.1 .801 .69 1.23 .88

9 75.7 4.1 73.6 6.2 .817 .82 .93 .82

10 76.3 6.2 73.2 9.3 .806 .66 2-98 .74

11 76.7 7.7 72.8 11.6 .795 .50 3.81 .69

Noon. 77.1 92 72.5 13.8 .787 .39 4.63 .64

1 77.1 10.3 71.9 15.5 .773 .21 5.24 .61

2 76.7 11.4 71.0 17.1 .751 7.97 .75 .58

3 76.5 11.7 70.6 17.6 .741 .86 .90 .57

4 76.4 11.0 70.9 16.5 .748 .95 .50 .59

5 76.3 9.5 71.5 14.3 .763 8.15 4.68 .64

6 75.9 7.7 72.0 11.6 .776 .30 3.73 .69

7 754 5 9 72.4 8.9 .785 .45 2.79 .75

8 75.2 46 72.9 6.9 .797 .61 .14 .80

9 74.6 3.8 72.7 5.7 .792 .58 1.73 .83

10 74.2 3.3 72.5 5.0 .787 .54 .50 .85

11 73.8 2.8 72.4 4.2 .785 .53 .24 .87



Meteorological Observations. lxxii

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

m the month of March, 1856.

Solar radiation, Weather, &c.

5 a

6

o.2
bo

2
M ^ .5

Prevailing direction

of the Wind.
General Aspect of the Sky.

P s *
(8

o Inches.

1 130.0 ... S.or S. E. Cloudy till 8 a. m. scattered ^-i and ^i
[till 5 p. m. cloudless afterwards.

2 Sunday. [cloudless afterwards.

3 132.3 S. Cloudless till 6 a. m. cloudy till 4 p. M.
4 134.7 s. Cloudless till 8 a. m. cloudy till 6 p. m.

[cloudless afterwards.

5 142.7 ... S. or S. W. Cloudless till 6 a. m. scattered <"*i till 6

[p. m. cloudless afterwards.

6 135.0 ... S. Scattered clouds.

7 136.6 s. Cloudless.

8 139.0 s. Ditto.

9 Sunday. [6 p. m. cloudless afterwards.

10 135.0 s. Cloudless till 10 a. m. scattered ^— i till

11 138.7 s. Cloudless till 8 a. m. scattered ^i till 4

[p. M. cloudless afterwards.

12 132.0 S. or S. E. Cloudless till 7 a. m. scattered r\[ till 6

[p. M. cloudless afterwards, [wards.

13 134,9 S. E. or S. Cloudless till 8 a.m. scattered «M after-

14 0.16 E. or S. W. Cloudless till 5 a. M. cloudy afterwards,

also raining & thundering &lightning

between 2 & 4 p. m.

15 126.6 0.41 S. E. or E. Cloudy with drizzling before sunrise and
[also rain at 4 p. m.

16 Sunday. 0.52 [rain between 5 & 6 P. m.

17 138.0 0.17 E.orN.E.orN.orW. Cloudy or scattered <">i also a shower of

18 130.0 W. or N. E. or S. Clouds of various kinds.

19 135.0 0.47 S. or S. W. Ditto ditto, (also a N. W. gale between

IQh. 15m. & 10^. 47m. and rain after-

wards.

20 133.5 0.50 S. Cloudy with rain after 8 p. m.
21 Good Fric ay«

22 142.0 ... S. E. or E. or S. W. Cloudless till 3 a.m., cloudy or scattered

^i till 5 P. m. cloudless till 9 p. m.

23 Sunday, [cloudy afterwards.

24 124.0 S. Cloudy. [scattered *M afterwards.

25 128.0 s. Cloudy till 9 A.M.scattered^-itill4 p.m.

26 148.4 S. or S. E. or N. E. Cloudless till 8 A. M. scattered *i till 7

[p. M. cloudless afterwards.

27 132.0 S. E. or S. W. or S. Cloudless till 1 p. m. scattered ^i after-

[wards, [p. m. cloudless afterwards.

28 145.0 ... S. or S. W. or S. Cloudless till 11 a. m. scattered -°>i till 4

29 147.0 S. or S. W. Cloudless till 2 a. m. cloudy till 8 a. m.
[cloudless afterwards.

30 Sunday.
31 149.0 ... S. Cloudless.

M Cirri, ^-i Cirro Strati, «i Cumuli, »vi Cuinulo Strati, V*-i Nimbi. — i Strati,

V* i Cirro Cumuli.



lxxiv Meteorological Observations.

Abstract of the Besults of the Hourly Meteorological Observations

taken at the Surveyor General*s Office Calcutta,

in the month of March, 1856.

Monthly Bestjlts.
Inches.

Mean height of the Barometer for the month, .. .. 29.860

Max. height of the Barometer occurred at 10 a. m. on the 3d, .. 30.080

Mio. height of the Barometer occurred at 6 p. m. on the 25th, .. 29. 619

Extreme range of the Barometer during the month, .. 0.461

o

Mean dry bulb Thermometer for the month, .. .. 80.2

Max. Temperature occurred at 3 p. m. on the 31st, .. .. 95.6

Min. Temperature occurred at 10 p. m. on the 20th, .. 67-

6

Extreme range of the Temperature during the month, .. 28.0

Mean wet bulb Thermometer for the month, .. .. 74.9

Mean dry bulb Thermometer above mean wet bulb Thermometer, .. 5.3

Computed mean dew point for the month, .. .. .. 72.2

Mean dry bulb Thermometer above computed mean dew point, .. 8.0

Inches.

Mean elastic force of vapour for the month, .. .. .. 0.781

Troy grains.

Mean weight of vapour for the month, .. .. .. 8.41

Additional weight of vapour required for complete saturation, .. 2.47

Mean degree of humidity, for the month complete saturation being unity, 0.77

Inches.

Rained 6 days.—Max. fall of rain during 24 hours, .. .. 52

Total amount of rain during the month, .. .. 2.23



Meteorological Register kept at Agra. lxxv

Meteorological Register kept at the Office of the Secretary to Go-

vernment, N. W. P., Agra, for the month ofMarch, 1856.

Maximum pressure observed at 9.50 A. M.

Temperature.
s .5"3

a

Q}

rs

Q

u
u

a
p

CQ

5
au

a
o

<
C4-)

o

3
cq

o
a
o

o
<u
u

Q

o

c
CO

3
a

Aspect of the Sky.

1 29.649 74.0 74.4 59.0 N. W. Clear.

2 29.655 78.5 79.5 59.0 s. w. .

,

Ditto.

3 29.623 75.9 77.0 60.0 N. W. .

.

Ditto.

4 29.587 79.5 80.5 59.5 w. .. Ditto.

5 29.581 81.5 82.2 61.5 N. W. • .

.

Ditto.

6 29.545 82.9 84.1 62.6 N. W. ,

.

Ditto.

7 29.505 82.9 84.0 64.0 s.w. .

.

Ditto.

8 29.475 84.8 85.2 66.4 S. E. .

.

Ditto.

9 29.405 85.5 86.6 68.5 S. E. .

,

Ditto.

10 29.383 87.0 87.0 67.0 S. E. .. Ditto.

11 29.413 87.5 89.0 69.9 W. .. Ditto.

12 29.423 88.0 89.5 65.0 N. W. .

.

Ditto.

13 29.443 85.0 85.0 71.0 S. E. .

.

Ditto.

14 29.551 87.0 87.0 74.0 E. .. Ditto.

15 29.569 82.3 82.0 67.5 E. .. Ditto.

16 29.479 82.5 83.6 69.0 E. .. V*- scattered.

17 29.505 84.0 85.5 68.5 E. ,

.

Clear.

18 29.475 85.1 85.9 69.3 S. E. .. Ditto.

19 29.359 85.4 86.0 65.5 W. ,

,

Ditto.

20 29.325 80.0 80.2 60.5 N. W. .

.

Ditto.

21 29.341 84.9 85.5 60.0 N. W. ,

.

Ditto.

22 29.455 86.0 87.0 60.0 E. .

.

Scattered.

23 29.468 86.5 87-2 61.0 S.W. , m Clear.

24 29.279 86.9 87.5 64.0 w. # m Hazy.
25 29.357 79.3 80.0 55.0 w. .

,

Ditto.

26 29.389 79.2 80.4 57.9 w. #
- Clear.

27 29.417 80.6 82.0 59.0 w. ,

,

Ditto.

28 29.413 83.0 85.5 62.0 w. # Ditto.

29 29.313 90.8 93.0 62.0 E. m Ditto.

30 29.^75 85.0 85.7 64.0 W. .. Ditto.

31 29.483 87.0 89.0 64.5 W. •• Ditto.

Mean. 29.459 83.5 84.5 63.7

Barometer Observations corrected for Capillarity only.

f \ Cirus.

^— Cirro strata.

n Cumuli.
rt- Cumulo strata.

V\- Nimbi or Nimbus.

Note.—The dry bulb and maximum Register do not agree, the former always
reads more than the latter. The average difference is 1.6.



kxvi Meteorological Register kept at Agra,

Meteorological Register kept at the Office of the Secretary to Go-

vernment, JV. W. P., Agra, for the month of March, 1856.

Observations at ipparent Noon.

Temperature.
a
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Aspect of the Sky,

1 29,639 80,5 82.5 59.5 N.W. Clear.

2 29.629 81,9 82,2 60.0 s. w. ^— scattered.

3 29.599 82.0 83.0 61.0 N.W. Clear.

4 29,561 85.5 86.2 62.0 w. Ditto.

5 29.543 86.8 86.7 63.8 N. W. Ditto.

6 29.525 88.3 90.0 64.5 N. W. Ditto.

7 29.483 88.7 88.5 65.0 N.W. Ditto.

8 29.449 89.9 89,5 67.0 Ditto.

9 29,387 90,5 91,0 69.0 S. E. Ditto.

10 29.363 91.2 91.9 68.5 S. Ditto.

1J 29.393 93.0 94.5 70.4 w. Ditto.

12 29,403 95,2 96.4 64-4 N.W. Ditto.

13 29.443 89.9 91.0 72.0 S» E, Ditto.
14 29.525 90.5 90.6 74.5 E. ^ very few in zem
15 29.521 86.5 87.4 71.0 S. E. Clear.

16 29.455 85.0 85.8 69.9 E. n scattered.

17 29.473 87.5 88.9 69.0 S. E. Clear.

18 29,427 90.8 90.9 69.5 S. W. Ditto.

19 29.347 90.2 90.5 66.5 W, Ditto.

20 29.293 84.0 84.4 61.3 N. W. Ditto.
21 29.319 90.5 90.

5

60.2 N.W. Ditto.

22 29.407 88.0 91,3 61.5 E. ^— scattered
23 29.451 89.7 89*9 62.5 S. W. Clear.

24 29.259 90.5 90.9 64.2 W. Hazy.
25 29.347 84.0 84.0 56-0 W. Ditto.

26 29.381 85.2 85.6 57.5 W. Clear.

27 29.403 88.1 88.8 59.2 W. Ditto.

28 29,403 89.0 89.4 62.5 W. Ditto.

29 29.281 94.4 95.2 65.5 E. Ditto.

30 29,355 88.0 88.5 65.0 W. Ditto.

31 29.473 90.5 91.6 64.5 W. Ditto.

Mean.. 29,435 88.2 88.9 64.4
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Meteorological Register kept at the Office of the Secretary to Go*

vernment, JV. W. P., Jgra,for the month of March, 1856.

Minimum pressure observed at 4 P. M.

Maximum
Temperature. and minimum.
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85.8 63.2
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62.5
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74.15 Clear. W.

J

1 29.563 85.8 85.8

2 29.549 86.5 86.0 63.0 86.0 63.8 74.9 ^- scattered. N. W.
3 29.521 88.5 89.0 64.5 88.6 64.9 76.75 Clear. W.
4 29.493 94.0 93.4 63.0 93.5 66.5 80.0 Ditto. N. W.
5 29.451 94.0 94.2 64.4 94.0 68.0 81.0 Ditto. N. W.
6 29.437 95.5 95.8 66.5 95.5 69.5 82.5 Ditto. N. W.
7 29.399 94.5 94.9 68.9 95.0 72.0 83.5 Ditto. N. W.
8 29.355 94.8 94.9 70.5 94.5 68.5 81.5 Ditto. s. w.
9 29.323 95.0 95.9 69.5 96.0 70.5 83.25 Ditto. S. E.
10 29.293 99.0 98.6 68.5 99.5 75.9 87.7 Ditto. W.
11 29.335 100.5 101.0 70.0 100.5 76.8 88.65 Ditto. N. W.
12 29-335 101.0 101.0 66.5 100.5 75.0 87.75 Ditto. K W.
13 29-367 94.8 94.2 71.2 95.0 70.5 82.75 Ditto. E.

14 29-425 93.7 93.5 71.5 93.5 70.5 82.0 Ditto. S. E.

15 29.425 90.0 90.4 71.6 90.2 70.5 80.35 Ditto. E.

16 29.379 89.5 90.5 71.5 90.5 72.0 81.25 « scattered. S. E.
17 29.385 93.0 94.2 70.5 93.2 71.5 82.35 Clear. S. W.
18 29-321 96.8 96.6 68.9 97.0 71.8 84.4 Ditto. S. W.
19 29.251 93.4 93.0 67.0 93.5 76.0 84.75 Ditto. N. W.
20 29. "2 39 89.9 89.5 62.5 89.8 70.8 80.3 Ditto. N. W.
21 29 267 95.5 95.5 62.5 95.5 69.5 82.5 Ditto. N. W.
22 29.347 91.2 91.3 63.9 91.5 69.2 80.35 ^— scattered. E.

23 29-405 97.2 97.0 65.0 97.5 74.5 86.0 Clear. S. W.
24 29.197 93.4 93.4 66.5 94.0 74.5 84.25 Hazy. W.
25 29-283 89.1 89.0 58.0 89.0 69.0 79.0 Clear. W.
26 29-327 91.0 90.5 60.0 91.0 65.5 78.25 Ditto. N. W.
27 29.337 93.0 93.0 62.6 92.5 66.0 79 25 Ditto. W.
28 29.321 94.9 94.9 65.5 95.0 65.8 80.4 Ditto. w.
29 29-207 96.0 95.8 68.0 97.0 69.5 83.25 n scattered. w.
30 29.321 92.0 92.2 67.1 92.5 69.0 80.75 Clear. w.
31 29.413 95.0 95. 68.

66.4

95.5

93.6

75.0 85.25 Ditto. w.

Mean. 29.36S 93.5 93.5 70.1 81.9



lxxviii Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go*
vemment, JV. W. P., Agra, for the month of April, 1856.

Maximum pressure observed at 9.50 a. m (

Temperature.
a .5

05

u
Is

O
c
o

o Aspect of the Sky.

<D
a
o

W

g < CD
a

55 tu »5> a
a a

CO O O £ Q Of

i 29.335 89.0 91.0 66.0 N. E. Clear.

2 29.497 88.0 89.4 65.5 W. Ditto.

3 29.393 88.1 90.0 66.0 W. ^— few scattered.

4 29.455 85.5 85.0 66.4 w. ^- all over.

5 29.491 87.8 88.0 64 N. W. Clear.

6 29.363 94.5 95.7 71.0 N. Ditto.

7 29.335 94.3 95.0 69.5 N. Ditto.

8 29.253 95.2 96.2 70.0 N. W. Ditto.

9 29.217 97.8 97.8 68.0 S. W. Ditto.

10 29.343 90.2 90.8 64.0 W. Ditto.

11 29.405 88.0 90.0 63.0 E. Ditto.

12 29.377 89.0 91.0 60.8 N. Ditto.

13 29.385 88.8 90.5 60.5 W. Ditto.

14 29.305 88.5 89.5 61.6 W. Ditto.

15 29.285 87.5 89.4 62.0 w. ^- scattered in zen»

16 29.359 89.5 90.7 63.0 w. Clear.

17 29.399 95.8 97.2 67.8 w. Ditto.

18 29.373 100.0 100.5 70.8 w. Ditto.

19 29.361 97.8 99.2 69.0 w. Ditto.

20 29.401 96.5 97.8 70.8 w. Ditto.

21 29.279 96. 97.0 67.0 w. Ditto.

22 29.265 97.0 98.5 65.5 N. W. Ditto.

23 29.307 97.0 98.4 66.5 w. Ditto.

24 29.309 97.8 99.5 69.5 w. v— scattered.

25 29.315 100.0 101.9 69.0 N. E. Clear.

26 29.293 96.0 95.8 70.4 E. Ditto.

27 29.389 89.0 89.9 69.0 E. Ditto.

28 29.439 88.9 88.5 73.5 N. E. Ditto.

29 29.409 92.5 92.8 75.5 S. E. Hazy»
30 29.337 96 96.8 74.5 S. E. Clear.

Mean. 29.359 92.7 93.8 67.3

Barometer Observations corrected for Capillarity only.

. f \ Cirus.
JS

|
V_ Cirro strata.

»g «{ n Cumuli.

>» |
n- Cumulo strati.

M (^Vv- Nimbi or Nimbus.

Note.—The dry bulb and maximum Register do not agree ; the former always,

reads more than the latter. The average difference is 1.6.



Meteorological Register kept at Agra. lxxix

Meteorological Register Jcept at the Office of the Secretary to Go-

vernment, N. W. P., Agra, for the month of April, 1856.

Observations at apparent Noon

Temperature.
3 .9

k
'e8

u
-4-3 P jO

o
p

o Aspect of the Sky.

a> P "3 o -Cj

s .& m '+3
*-t-i

0> p £ < -M
1 9

OS

Q
as *4H

o o ^ s
p
Of

1 29.517 92.4 93.0 67.1 W. Clear.

2 29.473 92.6 93.5 66.5 W. Scattered in zen.

3 29.371 93.9 94.8 66.9 W. \— scattered.

4 29.427 91.0 92.0 67.8 N.W. Clear.

5 29.455 92.0 92.5 65.0 N. W. Ditto.

6 29.305 99.0 99.5 71.5 N. W. Ditto.

7 29.329 99.2 99.9 70.0 N. Ditto.

8 29.205 100.0 101. 71.6 Ditto.

9 29.209 101.0 101.5 69.2 N.W. Ditto.

10 29.323 96.9 97.5 63.5 W. Ditto.

11 29.385 93.5 94.0 63.6 N. Ditto.

12 29.355 93.7 95.8 63.0 N. Ditto.

13 29.453 94.5 95.0 61.0 W. Ditto.

14 29.279 93.0 94.0 62.5 w. Ditto.

15 29.283 92.3 93.0 63.5 s. w. V\- scattered in zen.
16 29.353 95.5 96.0 64.8 w. Clear.

17 29.377 99.8 101.0 69.0 w. Ditto.

18 29.345 104.0 105.0 70.0 w. Ditto.

19 29.331 103.0 103.5 69.9 N.W. Ditto.

20 29.383 100.8 101.8 71.5 w. Ditto.
21 29.259 99.8 100.4 67.2 w. Ditto.

22 29.255 102.0 103.0 67.0 N.W. Ditto.

23 29.291 102.0 103.5 67.6 w. Ditto.

24 29.297 102.8 103.4 70.0 N.W. ^— scattered.
25 29.285 103.5 106.0 70. N. E. Clear.

26 29.277 99.0 99.5 75.5 E. Ditto.

27 29.351 92.0 92.8 70.5 E. Ditto.

28 29.399 91.5 92.0 73.0 E. ^ scattered in zen.
29 29.385 94.9 95.2 76.3 S. E. Hazy.
30 29.305 98.9 98.9 76.4 S. E. °- scattered.

Mean. 29.338 97.1 97.9 68.3



Ixxx Meteorological Register hept at Agra.

Meteorological Register hept at the Office of the Secretary to Go-

vernment, N. W. P., Agra, for the month of April, 1856.

Minimum pressure observed at 4 P. M.

Maximum and
Temperature. Minimum. -a

a a
'3

Pi

>J
Aspect of the o Ike

o

03

3
o S

3
a Sky. o s^»

a <u tZ m a a • '£ "S

u o £ < "« "5 <S a?
3
as

03

n PQ s o
OS

s 2 s

1 29.439 96.9 96.9 68.9 96.9 79.0 87.95 Clear. w.
2 29.453 98.9 98.9 69.4 98.5 79.0 88.75 Ditto, [over. w.
3 29.283 98.9 98.4 69.0 99.0 74.0 86.5 ^-scattered all w.
4 29.365 96.5 96.5 67.4 96.0 79.5 87.75 Clear. N. W.
5 29.365 96.8 96.8 67.5 96.5 79.0 87.75 Ditto. N. W .

6 29.217 102.5 102.5 73.1 102.0 76.0 94.0 Ditto. N. W.
7 29.243 104.6 104.0 73.0 104.0 76.5 90.25 Ditto. N. W.
8 29.125 106.9 106.6 70.0 106.5 76.0 91.25 Ditto, N. W.
9 29.167 106.5 106.5 72.1 106.5 84,0 95.25 Ditto. N. W.
10 29.267 100.9 100.1 65.0 100.5 78.5 89.5 Ditto. W.
11 29.311 99.5 99.5 64.0 99.8 73.0 86.4 Ditto. w.
12 29.275 98.9 99.6 64.7 99.2 70.8 85.0 Ditto. N. W.
13 29.285 97.8 97.5 64.0 97.5 71.0 84.25 Ditto. w.
14 29.205 98.5 98.5 64.6 98.0 73.0 85.5 Ditto. w.
15 29.217 99.0 99.0 65.5 98.8 72.0 85.4 Ditto. w.
16 29.295 101.5 102.4 67.0 102.2 72.0 87.1 Ditto. w.
17 29.187 105.0 105.5 72.3 105.0 79.0 92.0 Ditto. N. W.
18 29.263 108.5 109.5 70.5 109.2 82.5 95.85 Ditto. w.
19 29.255 107.0 107.0 72.5 109.0 82.5 95.75 Ditto. N. W.
20 29.223 110.6 110.5 73.0 110.0 81.0 95.5 Ditto. w.
21 29.185 105.0 105-2 69.5 105.0 80.8 92.9 Ditto. w.
22 29.179 106.8 106.8 69.0 106.5 81.8 94.2 Ditto. N. W.
23 29.205 108.0 109-2 70.1 108.5 83.0 95.75 Ditto.

24 29.229 109.2 109-5 69.5 109.0 83.5 96.25 Ditto. w.
25 29.175 108.9 108.5 73.6 108.5 83.5 96.0 Ditto. N. E.

26 29.205 104.5 104.2 75.5 104.0 84.0 94.0 Ditto. E.

27 29.285 95.8 94.9 71.6 95.5 79.0 87.25 Ditto. E.

28 29.305 96.0 96.2 74.5 96.0 78.0 87.0 Ditto. E.

29 29.295 100.5 100.5 80.0 100.0 83.0 91.5 Ditto. S. E.
30 29.189 104.0 104.0 76.5 104.0 84.0 94.0 *- scattered. S. E.

Mean. 29.256 102.4 102.1 70.1 102.4 '78.6 90.5



Meteorological Observations. lxxxi

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General''s Office, Calcutta,

in the month of April, 1856.

feet.

Latitude 22° 33' 1" North, Longitude S8<> 20' 34" East.

Height of the cistern of the Standard Barometer above the Level of the Sea 18.11.

Daily Means, &c. of the Observations, and of the Hygrometrical elements

dependent thereon.

'+~ Sri

O <D
-° c

w 4) J
'bJO o J*

Range of the Barometer
15 E
ffl u Range of the Tempera-

during the day. a
>> o

ture during the day.

Date.
1

Mas. Min. Diff.

3
Max. Min. Diff.

Inches. Inches. Inches. Inches. o o o o

1 29.830 29.918 29.762 0.156 86.2 97.0 78.3 18.7

2 .789 .880 .715 .165 86.7 97.2 77.6 19.6

3 .758 .849 .689 .160 86.7 97.4 78.8 18.6

4 .759 .833 .681 .152 85.8 93.3 81.0 12.3

5 .757 .854 .663 .191 86.8 97.0 78.8 18.2

6 Sunday.

7 .667 .747 .581 .166 85.4 93.0 79.9 13.1

8 .583 .652 .500 .152 86.9 97.2 79.8 17.4

9 .621 .702 .550 .152 86.1 92.6 81.4 11.2

10 .689 .770 .627 .143 85.8 93.0 80.4 12.6

11 .745 .823 .690 .133 86.0 93.0 81.9 11.1

12 .726 .819 .662 .157 86.3 93.9 81.8 121

13 Sunday.
14 .668 .762 .592 .170 87.4 96.6 81.6 15.0

15 .676 .752 .616 .136 87.5 98.0 80.3 17.7

16 .749 .836 .667 .169 85.3 92.7 80.7 120
17 .798 .881 .712 .169 85.3 93.6 79.3 14,3

18 .752 .816 .658 .158 85.9 94.6 78.0 16.6

19 .708 .788 .631 .157 86.2 96.4 78.0 18.4

20 Sunday.
21 .602 .684 .531 .153 86.4 95.0 80 8 14.2

22 .658 .730 .595 .135 86.5 95.4 79.6 15.8

23 .692 .752 .624 .128 86.4 92.8 81.6 11.2

24 .699 .753 .618 .135 86.6 92.4 81.2 11.2

25 .757 .828 .686 .142 86.5 94.4 81.2 13.2

26 .810 .916 .735 ,181 79.1 89.0 73.0 16.0

27 Sunday.
28 .817 .896 .735 .161 83.5 93.1 78.2 14.9

29 .804 .882 .724 .158 84.4 94.2 77 8 16.4

30 .760 .842 .655 .187 85.6 93.4 79.8 13.6



lxxxii Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General' s Office, Calcutta,

in the month of April, 1856.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

Date.

u
CDA
H
"3

w
« s

>
o
CO

3

.2'3

<a

Q
CD

Q
>
o
CO

"a .

o

a
.2
en

3 S

Weight

of

Va-

in

a

Cubic

foot

r.

onal

weight

of

ir

required

for

lete

saturation.

degree

of

Hu-

y,

complete

sa-

on

being

unity.

« a
OS O
4> fl

PQ

Q
S
o
O

« fl Sg3
5 °*°

.j ~> n.

3 n. a
rS CO O
<

S -5 *
<V S 3
s 3 -

O o o Inches. T. gr. T. gr.

1 78.5 7.7 74.6 11.6 0.843 8.98 4.01 0.69

2 76.3 10.4 71.1 15.6 .753 .02 5.16 .61

3 80.6 6.1 77.5 9.2 .925 9.86 332 .75

4 80.4 5.4 77.7 8.1 .931 .94 2 89 .78

5 77.4 9.4 72.7 14.1 .792 8.44 4.77 .64

6 Sunday.

7 80.6 4.8 78.2 7.2 .946 10.11 2.57 .80

8 81.5 5.4 78.8 8.1 .964 .27 .98 .78

9 81.1 5.0 78.6 7.5 .958 .21 .74 .79

10 80.2 5.6 77.4 8.4 .922 9.85 .98 .77

11 80.5 5.5 77.7 8.3 .931 .94 .97 . .77

12 80.8 5.5 78.0 8.3 .940 10.03 .99 .77

13 Sunday.

14 76.7 10.7 71.3 16.1 .758 8.06 5.39 .60

15 78.6 8.9 74.1 13.4 .830 .83 4.66 .66

16 79.6 5.7 76.7 8.6 .902 9.62 3.02 .76

17 79.3 6.0 76.3 9.0 .890 .52 .12 .75

18 79.8 6.1 76.7 9.2 .902 .62 .25 .75

19 78.9 7.3 75.2 11.0 .860 .16 .83 .71

20 Sunday.

21 80.6 58 77.7 8.7 .931 .92 .14 .76

22 80.6 59 77.6 8.9 .928 .89 .21 .76

23 80.1 63 76.9 9.5 .908 .66 .40 .74

24 80.2 64 77.0 9.6 .910 .69 .45 .74

25 79.7 6.8 76.3 10.2 .890 .50 .60 .73

26 75.4 3.7 73.5 5.6 .814 8.79 1.74 .84

27 Sunday.
28 77.6 5.9 74.6 8.9 .843 9.03 2.97 .75

29 77.7 6.7 74.3 10.1 .835 8.94 3.37 .73

30 7%l 6.5 75.8 9.8 .876 9.35 .41 .73



Meteorolbgical Observations, lxxxiii

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor OeneraVs Office, Calcutta,

in the month of April, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

as o

Range of the Barometer for
a Range of the

2 «
•5 ft* each hour during: Temperature for each

o the month.
H hour during the

"i
JS month

Hour. -U *3
3

A as

6D >>

Q £
Max. Min. Diff. Max. Min. Diff.

* o
03 !-,

as a
<u a

§ %

Inches. Inches. Inches. Inches. o

Mid-
night.

J

1 29.729

.720

29.825 29.605 0.220 82.3 84.6 79.8 4.8

.840 .595 .245 81.9 88.0 79.4 6.6

2 .710 .818 .580 .238 81.4 84.4 78.9 5.5

3 .699 .815 .564 .251 81.0 83.1 78.2 4.9

4 .705 .814 .559 .255 80.5 82.5 780 4.5

5 .719 .836 .550 .286 80.1 82.5 77.9 4.6

6 .742 .850 .580 .270 80.1 82.0 77.6 4.4

7 .761 .875 .601 .274 81.0 83.0 78.2 4.8

8 .783 .900 .628 .272 83.6 85.4 81.7 3.7

9 .799 .913 • 645 .268 86.4 88.6 84.4 4.2

10 .799 .918 • 642 .276 88.7 90.3 85.6 4.7

11 .787 .902 .631 .271 91.0 93.7 88.2 5.5

Noon. .768 .916 .600 .316 92.0 95.1 73.2 21 9
1 .737 .909 .571 .338 93.1 96.8 73.0 23.8

2 .705 .843 .533 .310 93.6 97.8 73.4 24.4

3 .681 .838 .506 .332 93.3 98.0 76.8 21.2

4 .663 .772 .505 .267 92.3 98.0 76.2 21.8

5 .655 .762 .500 .262 90.3 96.2 75.8 20.4

6 .664 .763 .517 .246 88.0 92.6 75.2 17.4

7 .684 .792 .529 .263 85.8 88.6 74.8 13.8

8 .705 .796 .554 .242 84.3 87.4 74.8 126
9 .726 •H3 .571 .242 83.4 85.0 74.8 10.2

10 .738 .824 .607 .217 82.8 84 4 74.2 10.2

11 .740 •821 .609 .212 82.4 83.8 73.2 10.6



Ixxxiv Meteorological Observations,

Abstract of the Results of the Hourly Meteorological Observations

talcen at the Surveyor OeneraVs Office, Calcutta,

in the month of April, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

o

g

H
o

w
CD

Point.

Q

>
O

o

o

u

I..5S

>t
t_ O

i a^ o
>-> CD

3 d
S.2

S3
<o £} o &C CD .— <H +3

Hour. 9
pq

>
o a o

tn
c3

•£ .5= t? •

O OS

,C *cd °S r— <U -" &- jj -ua

"3

T3
'3 •

o
CO J™ £3

a «>
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2
o
O Q
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g 8.5

o Inches. T.gr. T.gr.

Mid-
Bight.

1

j 78.7

78.3

3.6 76.9 5.4 0.908 9.76 1.82 0.84

3.6 76.5 5.4 .896 .65 .79 .84

2 78.1 3.3 76.4 5.0 .893 .62 .65 .85

3 77.8 3.2 762 4.8 .887 .56 .58 .86

4 77.6 2.9 761 4.4 .885 .55 .43 .87

5 77.4 2.7 76.0 4.1 .882 .52 .32 .88

6 77.1 3.0 75.6 4.5 .871 .39 .45 .87

7 77.8 3.2 76.2 4.8 .887 .56 .58 .86

8 78.9 4.7 76.5 7.1 .896 .61 2.42 .80

9 796 6.8 76.2 10.2 .887 .47 3.59 .73

10 80.5 8.2 76.4 12.3 .893 .49 4.47 .68

11 80.9 104 75.8 15.2 .876 .25 5.68 .62

Noon. 80.9 11.1 75.3 16.7 .862 .08 6.28 .59

1 81.1 12.0 75.1 18.0 .857 .00 .86 .57

2 81.3 12.3 75.1 18.5 .857 8.99 709 .56

3 81.2 12.1 75.1 18.2 .857 9.00 6.95 .56

4 81.0 11.3 75.3 17.0 .862 .08 .42 .59

5 80.6 9.7 75.7 14.6 .873 .22 5.41 .63

6 80.4 7.6 766 11.4 .899 .56 4.12 .70

7 79.5 6.3 76.3 9.5 .890 .50 3.33 .74

8 78.8 5.5 76.0 8.3 .882 .45 2.83 .77

9 78.5 4.9 76.0 7.4 .882 .47 .49 .79

10 78.7 4.1 76.6 6.2 .899 .65 .10 .82

11 78.5 3.9 76.5 5.9 .896 .63 1.98 .83



Meteorological Observations. lxxxv

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of April, 1856.

Solar radiation, Weather, &c.

.2 a
o o
CO T3

S3
Rain.

Prevailing direction

of the Wind.
General Aspect of the Sky.

m
« c8

R § '-

o Inches.

1 137.0 .

.

S. or S. W. Cloudless.

2 148.4 .. S. or W. Ditto.

3 147.0 .. S. or S. W. Ditto.

4 137.0 .. S. (high 7 to 9 p. m.) Cloudless till 8 a. m. cloudy afterwards.

5 136.0 •• S. or S. W. Cloudless.

6 Sunday. [clouds till 8 p. m. cloudless afterwards.

7 125.6 .. S. E. or S. Cloudless till 7 a. m. scattered thin

8 143.0 .

.

S. Cloudless.

9 131.0 .. S. (high at 6 P. M.) Cloudy till 7 p. M. cloudless afterwards.

10 137.0 .

,

S. Cloudless till 4 a. m. scattered ^i till 3
11 132.0 .

.

S. (constantly high.) Cloudy. [p. m. cloudy afterwards.

12 143.0 .. S. (constantly high.) Cloudy till Noon, cloudless afterwards.

13 Sunday. [scattered ^i afterwards.

14 133.0 .. S. E. or S. Cloudy till 10 a. m., cloudless till 3 p.m.
15 145.7 .

.

S. or W. Scattered v— i & ^i till 9 a. m. cloudless

16 133.2 .

.

S. Scattered <">i. [afterwards.

17 146.0 •• S. E. or S. Scattered ni till 2 A. M. cloudless till 7
a. m. various clouds till 11 A. m.
cloudless afterwards.

18 130.0 .

,

S. (high at 10 a. m.) Cloudless.

19

20

132.4

Sunday.

• • S. Ditto.

21 131.0 .

.

S. Scattered clouds till 11 a. m. cloudless

22 142.0 .

.

S, [to 11 P. M.) Occasionally cloudy. [afterwards.

23 129.0 S. (high after 8 a.m. Cloudy.

24 128.6 •• S. or S. E. (high

throughout the day.) Cloudy, also lightning 7 to 9 p. m.

25 131.4 S. E. (high) or S. Cloudy.

2.6

27 Sunday.

0.42 S.E. or S. orE. also a

N. Wester between
11 A. M. & 1 P. M.

[p. M.
Cloudy with rain between 11 a. m. to 1

[3 P. M.

2 b 126.2 0.20 S. E. or S. Clouds of various kinds and raining at

29 147.0 •- S. E. or S. W. or S. Cloudless till 5 a. m. clouds of vari-

ous kinds afterwards.

30 134.8 .. S. Clouds of various kinds.

\i Cirri, ^-i cirro strati, ^i cumuli, «-i cumulo strati, V\_i Nimbi, — i strati,

V»- i cirro cumuli.



lxxxvi Meteorological Observations.

Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of April, 1856.

Monthly Results.

Mean height of the Barometer for the month,

Max. height of the Barometer, occurred at 10 a. m. on the 1st,

Min. height of the Barometer, occurred at 5 p. m. on the 8th,

Extreme range of the Barometer, during the month,

Inches.

29.726

29.918

29.500

0.418

Mean Dry Bulb Thermometer for the month,

Max. Temperature, occurred at 3 p. m. on the 15th,

Min. Temperature, occurred at 1 p. m. on the 26th,

Extreme range of the Temperature, during the month,

o

85.8

98.0

73.0

25.0

Mean Wet Bulb Thermometer for the month, .. ,

Mean Dry Bulb Thermometer, above Mean Wet Bulb Thermometer,.

Computed Mean Dew Point for the month,

Mean Dry Bulb Thermometer, above computed Mean Dew Point,

Mean elastic force of vapour for the month, .. .

Mean weight of vapour for the month, .. .. ....

Additional weight of vapour, required for complete saturation

Mean degree of Humidity for the month, complete saturation being unity,

ained 2 days. Max. fall of Rain during 24 hours,

Total amount of rain during the month,

79.3

6.5

76.0

9.8

Inches.

0.882

Troy grains.

9.41

3.42

0.73

Inches.

0.42

0,62



Meteorological Observations. lxxxvii

Abstract of the Besults of the Sourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of May, 1856.

Latitude 22° 33' 1" North. Longitude 88° 20' 34" East.

Feet.

Height of the Cistern of the Standard Barometer above the level of the Sea, 18.11

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

o S
4j <U « Range of the Barometer T* 3

M 2
Range of the Tempera-

Sil during the d *y- bl ture during the day.

Q I
Date.

Max. Min. Diff.
1

J

Max. Min. Diff.

l" * %

Inches. Inches. Inches. Inches. o o o o

1 29.750 29.815 29.670 0.145 85.5 93.9 74.8 19.1

2 .715 .783 .657 .126 83.9 92.2 77.6 14.6

3 .690 .754 .622 .132 82.1 92.2 75.6 16.6

4 Sunday.
5 .705 .795 .635 .160 87.2 95.4 81.4 14.0

6 .731 .785 .649 .136 84.4 91.8 75.4 16.4

7 .704 .784 .621 .163 86.9 939 82.3 11.6

8 .649 .708 .539 .169 86.7 94.8 79-5 15.3

9 .642 .709 .550 .159 85 9 94.8 78-4 16.4

10 .647

Sunday.

.704 .576 .128 88.2 95.1 83-3 11.8

12 .586 .645 .498 .147 89.1 97.0 84.1 12.9
13 .585 .636 .529 .107 89.1 96.8 84,0 12.8

14 .606 .716 .529 .187 87 5 96 8 75.5 21.3

15 .635 .703 .576 .127 82.8 92.4 77.0 15.4

16 .721 .789 .637 .152 83.0 90 5 76.0 14.5

17 .746 .811 .694 .117 85.3 94.0 77.0 17.0

18 Sunday.
19 .771 .868 .686 .182 86.7 94.5 80.2 14.3

20 .740 .818 .685 .133 87-2 95.2 80.9 14.3

21 .761 .827 .672 .155 87.5 94.3 81.4 12.9
22 .738 .795 .666 .129 86.3 94.2 80.2 14.0
23 .700 .798 .622 .176 83 9 90.0 78.4 11.6

24 .715 .769 .661 .108 81.4 90.3 77.4 12.9

25 Sunday.
26 .595 .642 .518 .124 79.7 83.4 77.4 6.0

27 .574 .641 .511 .130 82.4 89.0 76.0 13.0

28 .536 .608 .445 .163 86.7 94.2 80 5 13.7
29 .458 .518 .384 ,134 83.8 87.8 80.4 7.4

30 .421 .463 .358 .105 80.2 81.4 78.6 2.8

31 .430 .517 .381 .136 80-7 84.0 78.5 5.5
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of May, 1856.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

Date.
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u
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*^ 05
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o
X>
cS
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05
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05
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05
>
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o

05

O
co

H 3
o

u
3 .

o '-

O O

'53 -O
onal

Weight

of

Va-

r

required

for

com-

e

saturation.

degree

of

Humidity

plete

saturation

be-

inity.

c "S W a. 'o c " 2 g « a S M
S a £» a fc^pLl g^ £ ^ & S 8.2
§ P o Q § ^ < §

o o o o Inches. T. gr T. gr.

1 78.5 7.0 75.0 10.5 0.854 9.11 3.61 0.72
2 78.3 5.6 75.5 8.4 .868 .31 2.82 .77
3 77.5 4.6 75.2 6.9 .860 .24 .27 .80

4 Sunday.
5 81.6 5.6 78.8 8.4 .964 10.27 3.10 .77
6 79.2 5.2 76.6 7.8 .899 9.61 2.70 .78
7 81.3 5.6 78.5 8.4 .955 10.18 3.07 .77
8 80.6 6.1 77.5 9.2 .925 9.86 .32 .75
9 79 5 6.4 76.3 9 6 .890 .50 .37 .74

10 82.3 5.9 79.3 8.9 .979 10.40 .36 .76

11 Sunday.
12 82 5 6.6 79.2 9.9 .976 .35 .77 .73
13 82.7 6.4 79.5 9.6 .986 .45 .67 .74

14 81.2 6.3 78.0 9.5 .940 9.99 .50 .74
15 77.3 5.5 74.5 8.3 .840 .03 2.72 .77
16 78.0 5.0 75.5 75 .868 .31 .51 .79

17 79.2 6.1 76.1 9.2 .885 .46 3.18 .75

18 Sunday.
19 80.0 6.7 76.6 10.1 .899 .57 .61 .73
20 80.2 7.0 76.7 10.5 .902 .58 .79 .72
21 80.2 7.3 76.5 11.0 .896 .54 .95 .71
22 79.6 6.7 76.2 10.1 .887 .47 .55 .73
23 77.6 6.3 74.4 9.5 .838 8.97 .16 .74
24 78.4 3.0 76.9 4.5 .908 9.76 1.51 .87

25 Sunday.
26 77.7 2.0 76.7 3.0 .902 .74 0.98 .91

27 78 5 3.9 76.5 5.9 .896 .63 1.98 .83

28 80.8 5.9 77.8 8.9 .934 .95 3.23 .76

29 79.9 3.9 77.9 5 9 .937 10.04 2.06 .83

30 78.4 1.8 77.5 2.7 .925 9,98 0.90 .92

31 78 9 1.8 78.0 2.7 .940 10.13 .91 .92
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of May, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

o
a

sl Range of the Barometer for
u
93 Range of the Temper-

£ CtH each hour during H ature for each hour
the day. .JO during the day.

Hour.
CO

•a =°

a S

3
PQ

>*

C "to
Max. Min. Diff. Max. Min. Diff.

« o

Inches. Inches. Inches. Inches.

s a

o o

Mid.
aight.

1

j 29.662

.648

29.794 29.411 0.383 81.9 85.7 77.4 8.3

.776 .411 .365 81.5 85.4 76.8 8.6

2 .636 .770 .398 .372 81.1 84.8 75.5 9.3

3 .627 .749 .388 .361 80.8 84.5 75.4 9.1

4 .636 • 753 .381 .372 80.7 84.5 76.0 8.5

5 .637 .758 .385 .373 80.4 84.9 76.0 8.9

6 .663 .787 .404 .383 80.5 • 84.6 76.0 8.6

7 .684 .824 .407 .417 81.9 85.8 77.3 8.5

8 .700 .868 .436 .432 84.1 88.0 79.4 8.6

9 .708 .866 .455 .411 86.5 89.8 79.8 10.0

10 .708 .862 .462 .400 88.3 92.0 79.6 124
11 .694 .851 .458 .393 89.7 93.9 79.6 14.3

Noon. .676 .823 .444 .379 90.6 96.4 79.8 16.6

1 .654 .801 .428 .373 91.1 96.6 79.8 16.8

2 .627 .775 .397 .378 91.3 97.0 79.9 17.1

3 .608 .736 .386 .350 90.7 96.7 78.6 18.1

4 .587 .706 .379 .327 89.7 95.5 75.6 19.9

5 .584 .698 .358 .340 88.4 93.6 76.3 17.3

6 .596 .729 .369 .360 86.6 92 6 75-8 16.8

7 .619 .765 .372 .393 84.4 90.2 76.2 14.0

8 .650 .790 .395 .395 82.9 8S.4 75-5 12.9

9 .664 .827 .415 .412 824 86.8 77-6 92
10 .665 .809 .434 .375 81.7 86.4 74«8 11.6
11 .666 .811 .430 .381 81.5 86.0 75-0 11.0



xc Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of May, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.
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g a >> a >»Ph Z> 03 •« :§ £.u « o a

a S o Q a s ^ §

o Inches. T.gr. T.gr.

Mid-
night.

1

[78.6

78 4

3.3 76.9 5.0 0.908 9.76 1.68 0.85

3.1 76.8 4.7 .905 .73 .58 .86

2 78.2 29 76.7 4.4 .902 .72 .45 .87

3 78.1 2.7 76.7 4.1 .902 .72 .35 .88

4 78 2.7 76.6 4.1 .899 .69 .35 .88

5 77-9 2.5 76.6 3.8 .899 .69 .25 .89

6 78.3 2.2 77.2 3.3 .916 .89 .09 .90

7 79 1 2.8 77.7 42 .931 10.02 .42 .88

8 79-9 4.2 77.8 6.3 .934 .01 2.20 .82

9 80.

6

5.9 77.6 8.9 .928 9.89 3.21 .76

10 81.2 7.1 77.6 10.7 .928 .85 .95 .71

11 81.5 8.2 77.4 12.3 .922 .77 4.60 .68

Noon. 82.0 8.6 77.7 12.9 .931 .84 .92 .67

1 82.0 9.1 77.4 13.7 .922 .73 5.24 .65

2 82.1 9.2 77.5 13.8 .925 .76 .30 .65

3 81.

6

9.1 77.0 13.7 .910 .61 .19 .65

4 80.8 8.9 76.3 13.4 .890 .44 4.93 .66

5 80.6 7.8 76.7 11.7 .902 .56 .28 .69

6 80.0 6 6 76.7 9.9 .902 .60 3.54 .73

7 78.9 5.5 76 1 8.3 .885 .48 2.83 .77

8 78 2 4.7 75.8 7.1 .876 .41 .38 .80

9 78.3 4.1 762 6.2 .887 .54 .07 .82

10 78.2 3.5 76.4 5.3 .893 .62 1.75 .85

11 78.2 3.3 76.5 5.0 .896 .65 .66 .85
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of May, 1856.

Solar radiation, Weather, &c. (Continued.)

CD

g

Prevailing direction

of the Wind.
General Aspect of the Sky.

P CO as

B3

O Inches.

1 133.0 1.09 S. E. or S. M & \—i & «i ; also rain at 10 & 11 p. m.
2 1290 S. E. or S. Cloudy till 7 P. M., cloudless afterwards.

3 123.0 0.72 S. E or S. (high) Cloudy with much rain between Noon &
[Sunset.

4 Sunday. [fromlO a .M.to 1p.m.)

5 139.0 S. (occasionally high) Cloudless till 6 a. m., cloudy till 5 p. m.
6 135.0 0^68 S. W. or S. Cloudy. [cloudless afterwards.

7 128.9 .. S. W. (high) or S. Cloudy till 2 p. m., cloudless afterwards.

8 126.0 •• S. Cloudless till 5 p. m., cloudy afterwards

[also slightly drizzling at 9 P. m.

9 133 •• S. E. or S. (both high)

also a squall from

W. at 8 p. m.

Cloudless till 6 a. m., scattered f>i till 1

p. m., cloudless till 5 p. m., cloudy with

thunder and lightning afterwards.

10 128.7 •• S. E. or S. (both high) Cloudy.

11 Sunday.
12 135.0 .. S. orS. E. Cloudy. [wards.

13 132.0 S. or S. E. Cloudless till 6 a. m., scattered *M after-

14 128.0 1.96 S. E. or N. E. Cloudy, also a very violent gale accom-
panied by much rain & lightning & an
incessant fall of hail stones between 7

& 8 P. M.

15 •• •• S. E. Cloudy, also a slight drizzling with much
[lightning and thundering at 5 p. m.

16 116.8 S. E. or S. Cloudy.

17 132.7 •• S. E. or E. (high) Clouds of various kinds.

18 Sunday.
19 133.0 .

.

Calm or S. E. Scattered «i.

20 130.0 S. or S. E. or S. Scattered clouds.

21 125.0

1 0.13

S. E. or S. (high) Scattered clouds ; also drizzling with some
[thunder & lightning after 8 p. m. [set.

22 131.8 J S. or S. E. Cloudy with occasionaldrizzliug after sun-

23 125.0 N. W. or S. or S. E. Cloudy till 7 p. M. ; cloudless afterwards.

24 " 6.76 S. E. Cloudy the whole day ; also some rain in

[the afternoon & during the night.

25 Sunday. 0.36

26 O.20 S. E. orN. E. Cloudy with some rain in the afternoon.

2 7 122.0 .. N. E. Cloudy. [& ^i afterwards.

28 133.0 .

,

SE.orN.E. orS.W. Cloudless till 5 A. M. stattered \i & v_j

29 118.0 0.16 N. W. or S. or S. E. Scattered clouds, also little rain between

[1 & 2 P. M.

30 .

.

0.86 S. E. or N. E. Cloudy with constantly drizzling.

31 1.26 E. Cloudy and constantly raining.

Ni Cirri, ^i Cirro-strati, n '\ Cumuli, f*-i Cumulo-strati, V^-i Nimbi, — i Strati,

V\i Cirro-cumuli.



XCll Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

for the month of May, 1856.

Monthly Eesults.

Mean height of the Barometer, for the month,

Max. height of the Barometer, occurred at 8 A. M. on the 19th,

Min. height of the Barometer, occurred at 5 p. m. on the 30th,

Extreme Range of the Barometer, during the month,

Inches.

29.650

29.863

29.358

0.510

Mean dry hulb Thermometer for the month,

Max. Temperature occurred at 2 P. m. on the 12th,

Min. Temperature, occurred at 10 p. m. on the 1st,

Extreme Range of the Temperature, during the month,

o

85.0

97.0

74.8

22.2

Mean wet bulb Thermometer for the month, ..

Mean dry bulb Thermometer, above Mean wet bulb Thermometer,

Computed Mean dew point for the month,

Mean dry bulb Thermometer above computed Mean Dew point,

Mean elastic force of vapour for the month,

Mean weight of vapour for the month,

Additional weight of vapour required for complete saturation,

Mean degree of humidity for the month, complete saturation being unity.

79.6

5.4

76.9

8.1

Inches.

0.908

Troy grains,

9.70

2.83

0.77

Inches.

1.96

8.18

Rained 12 days. Max. fall of rain during 24 hours,

Total amount of Rain during the month, .. ..

A very violent N. E. gale accompanied by much thundering, lightning and rain

and an incessant fall of hail stones occurred between 7 & 8 p. M. on the 14th. The

observations taken after 10 minutes intervals during the gale, are forthcoming at

the Surveyor General's Office.



Meteorological Register kept at Agra. xcm

Meteorological Register Icept at the Office of the Secretary to Go-
vernment, JST. W. P., Agra, for the month of May, 185(3.

Maximum pressure observed at 9.50 A. M.

Temperature.

A

«5

P

<x>

O

o

'4

o

r6

pq

CD

Direction

oi
o Aspect of the Sky.

3

1 29.325 99.0 99.4 75.8 S. W. . Clear.

2 29.235 101.9 102.5 76.2 S. E. Ditto.

3 29.205 94.0 94.8 79.0 W. E. . Ditto.

4 29.235 91.0 91.5 75.0 W. Ditto.

5 29.295 93.0 93.4 76.5 S E. Ditto.

6 29.2^9 99.5 99.8 75.0 S. W. Ditto.

7 29.263 100.5 101.3 72.2 w. Ditto.

8 29.229 100.0 100.6 71.5 w. "- scattered in zenith.
9 29.183 101.9 102.5 72.0 w. Clear.
10 29.273 100.9 102.0 73-6 N. Ditto.
11 29.249 100.4 101.0 72.3 w. Ditto.

12 29.225 101.0 101.2 72.0 w. Ditto.
13 29.225 99.8 100.5 72.0 N. W. . Ditto.
14 29.221 99.8 100.0 715 w. Ditto.
15 29.215 98.2 98.5 73.0 w. Ditto.
16 29.231 97.6 97.9 76.0 E. Ditto.

17 29.271 910 91.9 75.0 E. Ditto.
18 29.355 95.4 96.0 73.8 S. E. Ditto.
19 29.331 98.5 98.5 75.0 S. E. Ditto.
20 29.255 103.9 104.5 74.0 w. Ditto.
21 29.283 101.5 101.9 74-8 N E. . Ditto.
22 29.275 102.5 10L5 81.0 E. Ditto.
23 29.201 94.5 95.0 770 E. Ditto.
24 29.275 88.5 89.0 76.5 E. "- scattered
25 29.181 97.0 976 76.2 S. E. Clear.

26 29.129 98.8 99.0 78.5 W. Ditto.
27 29.149 9S.9 99.0 79.0 E. Ditto.
28 29.183 100.5 100.8 78.8 s. w. . Ditto.
29 29.103 98.0 98.2 78.5 N. E. Ditto.
30 29.085 97.0 97.5 80 S. E. Ditto.
31 29.165 89.0 89.0 74.9 N. E. 1.62 V>- scattered.

Mean. 29.227 97.8 98.2 75.3 l.(>2

Bar orneter Observations corrected for Capillarity °niy-

^ f \ Cirus.

'§ v- Cirro strata.

-2
-i

^ Cumuli.

1 *- C'umulo
fimbi ot

strata.

Nimbi s.

Note.—The dry bulb and
reads more than the latter.

maximum Register do not agree

Tne average difference is 1.6.

the former always



XC1V Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-

vernment, 2V". W. P., Agra, for the month of May, 1856.

Observations at apparent Noon.

Temperature. T3
a

'5

&
u

>>
.

4_l
O p Aspect of the Sky.

J3

3
a
o >>

ej
S
o <

M
03

CO 5 cm Cm « ,zi 3
p pq o o £ Q a

J 29.285 102.0 102.5 74.5 s. w Clear.

2 29.205 104.0 105.0 77.0 w. Ditto.

3 29.181 99.9 101.4 80.5 E. Ditto.

4 29.205 95.0 95.6 76.0 N. Ditto.

5 29.277 96.9 97.8 78.4 S.W. Ditto.

6 29.279 102.8 103.5 76.0 s. w. Ditto.

7 29.241 105.2 105.5 72.5 w. Ditto.

8 29.215 108.8 104.0 72.5 w. 0- scattered.

9 29.171 106.8 107.0 74.0 w. Clear.

10 29.259 104.5 105.5 75.0 N. Ditto.

11 29.229 104.5 104.8 73.0 w. Ditto.

12 29.199 104.3 103.5 72.5 w. Ditto.

13 29 215 102.5 104.5 73.0 N. W. Ditto.

14 29.197 102.0 102.2 74.3 w. Ditto.

15 29.189 101.0 101.9 74.0 w. Ditto.

16 29.209 101.0 101.9 75.0 s w. Ditto.

17 29.255 96.0 97.2 76.4 E. Ditto.

18 29.329 99.9 100.5 754 S. E. Ditto.

19 29.305 101.0 101.2 75.5 N. E. Ditto.

20 29.245 108.8 108.5 72.5 W. Ditto.

21 29.267 105.0 106.0 76.0 N. E. Ditto.

22 29.255 107.0 107.5 77.0 N. E. Ditto.

23 29.193 98.2 99.5 78.4 E. Hazy.
24 29.261 93.0 93.5 77.0 E. v_ scattered.

25 29.161 100.9 100.5 77.0 S. Clear.

26 29.095 102.5 102.5 77.5 w. Ditto.

27 29.129 102.0 102.5 78.0 N. Ditto.

28 29.153 103.8 104.3 80.0 N. W. Ditto.

29 29.075 101.0 101.5 79.4 w. Ditto.

30 29.075 101.5 102.0 80.3 N. E. Ditto.

31 29.139 93.5 94.0 76.3 N. E. Hazy.

Mean. 29.209 101.6 102.2 75.9



Meteorological Register kept at Agra. xcv

Meteorological Register kept at the Office of the Secretary to Go-

vernment, N. TV. P., Agra, for the month of May, 1856.

Minimum pressure observed at 4 p. m.

Temperature.
Maximum and
Minimum. a

O
a
o
'*»

o
<u
S-i

5

G

as
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09

a
o
u
a
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u
3
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S3
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5
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a"

3
a
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a
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3
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a
G3
09

a

95.9

Aspect of the

Sky.

S3

o
S-.

C
OS

3
a

.5'3

o

1 29.189 106.5 106.2 77.0 106.3 85.5 Clear. N. W.
2 29.111 110.0 111 76.5 111.2 89.0 10O.1 Ditto. N. W. .

.

3 29.115 107.5 107.0 82.5 107.2 87.0 97.1 Ditto. W. .

.

4 29.165 103.6 103.5 77.9 111.0 87.5 99.25 Ditto. N. W. .

.

5 29.205 103.0 103.5 78.7 103.5 81.0 92.25 Ditto. s. w.
6 29.199 107.0 107.0 75.4 107.0 87.0 97.0 Ditto. w. .

.

7 29.167 109.9 108.5 71.8 109.8 89.5 99.65 n scattered. w. .

.

8 29.139 108.9 108.0 72.2 110.0 90.5 100.2 fi- scattered. N. W. »

.

9 29.105 111.2 111.0 74.2 111.0 89.0 100.0 Clear. w. .

.

10 29.183 106.8 106.5 74.5 109.0 87.5 98.25 «* scattered to N. W. .

.

11 29.173 107-5 107. 75.5 107-5 88.0 97.75 Clear, [n. e. w. ,

,

12 29.139 107.5 107.5 72.0 107-5 87.5 97.5 ^— scattered. w. ,

,

13 29.135 107.2 106.5 73.5 106.5 87.0 96.75 ^- ditto. w. # .

14 29J 29 106.0 106.0 76.0 106.0 87.8 96.9 Clear. w. .

,

15 29.119 106.4 106.4 74.2 106.4 91.0 98.7 Ditto. N. W. .

.

16 29.135 107.8 108.0 72.9 107.9 84.5 96.2 V"»- scattered. N. W. i m

17 29.193 103.0 103.5 76.0 106.6 85.0 95.8 Clear. E. ,

,

18 29.239 106.5 106-2 75.8 106.5 86.0 96.25 Ditto. N. W. . #

19 29.205 107.0 107.0 78.5 107.0 85.8 96.4 Ditto. N. W. ,

.

20 29.189 112.5 112.4 75.0 112.0 89.0 100.5 Ditto. W. ,

.

21 29.205 110.5 1105 78.2 110.5 89.0 99.75 Ditto. N. E.
22 29.193 111.2 111.0 76.9 111.0 92.8 101.9 Ditto. N. W. ,

.

23 29.119 100.0 100.0 77.0 100.5 84.5 92.5 Hazy. E. .

,

24 29.157 98.0 98.0 76.5 98.0 79.8 88.9 Clear. E. .

,

25 29.033 104.9 106.0 79.0 105.5 83.9 94.7 Ditto. N. W. .

,

26 29.013 106.8 106.8 79.0 107.0 90.8 98.9 Ditto. N. W. .

.

27 29.071 105.8 105.4 81.9 105.5 85.5 95.5 Ditto. N. # ,

28 29.091 98.0 98.0 74.0 110.0 90.0 100.0 Stormy. W. ,

.

29 29.967 106.2 105.0 82.4 106.0 87.0 96.5 Hazy. w. .

.

30 29.979 103.8 103.0 80.5 104.2 91.2 97.7 Clear. E. .

.

31 29.049 99.9 99.4 80.5 100.0

107.0

69.81 84.9 <"» scattered. N. E. ••

Mean. 29.132 106.1 105.9 76.6 86.7 96.89



XCV1 Meteorological Register kept at Agra.

Meteorological Register Jcept at the Office of the Secretary to Go
vernment, J¥. W. JP., Agra, for the month of June, 1856.

Maximum pressure observed at 9.50 A. M.

Temperature.
£

E
"3

C5

Q

u

S
p

CO

u
s
o
5

3
o

<
O

"a
pq

o
a
o

o
V

s

cm
o

5

a

Aspect of the Sky.

1 29.147 90.5 91.4 74.8 E. <">- scattered.

2 29.077 80.8 78.4 74.0 N. E. Vv. all over.

3 29.245 81.5 82.0 77.0 S. E. ^- scattered.

4 29.265 85.9 86.0 80.2 N. E. ^— scattered in zenith.

5 29.247 88.0 88.0 80 S. E. Clear.

6 29.231 90.5 90.6 81.2 S. E. Ditto.

7 29.147 92.0 92.7 81.6 E. rt- scattered towards E.

8 29.155 93.8 93.5 80.0 E. ^v. scattered.

9 29.133 90.9 91.0 80.5 E. rt- ditto all over.

10 29.095 92.5 93.0 81.5 S. E. °- ditto.

11 29.087 83.2 82.5 80.4 N. W. 1.37 ^- all over.

12 29.063 85.3 85.9 82.0 N. E. V^ ditto.

13 28.991 86.0 86.4 82.4 S. n- scattered.

14 29.005 90.9 91.0 78.5 N. W. ^- ditto.

15 29.061 93.0 93.8 81- N. W. ^ ditto.

16 29.037 91.5 92.0 81.5 s. w. ^- ditto.

17 29.035 90.8 91.5 80.9 w. •
Clear.

18 29.059 95.0 95.5 80.5 N. W °- scattered.

19 29.133 88.9 88.8 77-0 N. E. Clear.

20 29.149 91.5 92.0 79.5 N. W. r>- scattered in zenith.

21 29.145 94.8 95.0 81.4 N. W. Clear.

22 29.155 98.5 98.9 79.0 N. W. Ditto.

23 29.105 98.0 98.5 78.2 N. W. Ditto.

24 29.055 96.8 97.0 77.8 N. W. Ditto.

25 29.085 95.9 96.2 77.5 N. W. Ditto.

26 29.127 98-8 99.4 80.5 N. W. rt- scattered.

27 29.127 98.1 98.5 79.1 N. W. Clear.

28 29.173 92.5 92.0 81.4 N. Ditto.

29 29.141 98.5 99.0 81.2 N.E. ^- scattered in zenith.

30 29.073 101.0

91.8

10.1.5 81.6 S.W. Clear.

Mean. 29.118 92.0 79.7 1.37

Barometer Observations corrected for Capillarity only.

. f \ Cirus.
—

j
\— Cirro strata.

-g •{
r\ Cumuli.

>> n- Cumulo strata.
M [_V\_ Nimbi or Nimbus.

-The dry bulb and maximumNote,

reads more than the latter.

Register do not agree ; the former always

The average difference is 1.6.



Meteorological Register kept at Agra, xcvn

Meteorological Register kept at the Office of the Secretary to Go-

vernment, ff, W. P., Agra, for the month of Jane, 1856.

Observations al apparent Noon.

Temperature. *&
a .g

k
"s3

H

CD
£ A

o "o Aspect of the Sky.

<D o r

j3 o 43

s
Pi
tt>

£ m '43
'•+J

«j p B '<
44 <x> §

33

Q
5
PQ o o S Q §

1 29.123 94.0 95.2 75.2 E. <V scattered.

2 29.069 77.8 72.5 72.5 8". E. Raining.

3 29.221 84.9 85.8 79.3 S. E. f%- scattered.

4 29.239 89.0 90.1 80.5 E. 'V ditto in zen.

5 29.239 90.1 91.4 79.9 E. f%- scattered in zenith.

6 29.197 92.9 94.2 81.0 S. E. Clear.

7 29.131 95.5 96.0 82.4 S. E. V\- scattered all over.

8 29.137 95.5 96.0 81.0 E. n* scattered.

9 29.119 93.6 94.2 80.5 S. E. .. *% ditto all over.

10 29.069 94.6 95.0 81.5 E. f%- ditto.

11 29.055 86.0 87.0 83.5 N. W. .. V*^ scattered.

12 29.033 87.0 86.4 82.5 N. W. V1- all over.

13 2S973 88.4 88.8 83.0 s. w. fi- scattered.

14 28.993 92.4 92.4 80.0 N. W. n- ditto.

15 29.047 96.0 96.8 81.9 N. W. W. ditto.

16 29.031 92.0 91.0 82.6 s. w. ^- all over.

17 29.023 93.8 94.0 82.0 w. ^- scattered in zenith.

18 29.055 96.8 97.0 82.5 N. W. V*- all over.

19 29.127 91.5 92.4 80.0 E. Clear.

20 29.143 94.5 95.0 790 W. Ditto.

21 29.145 97.9 98.5 78.5 N. W. Ditto.

22 29.141 100.7 100.9 79.5 N. W. Ditto.

23 29.083 100.5 106.8 78.9 N. W. Ditto.

24 29.045 98.9 99.4 78.2 N. W Ditto.

25 29.085 99.5 100.0 79.4 W. Ditto.

26 29.109 100.0 100.2 80.0 N. Ditto.

27 29.117 100.4 100.4 80.4 N. W. rti. scattered to W. nor.

28 29.149 94.2 94.5 81.0 N. v— scattered in zenith.

29 29.119 101.8 102.0 81.0 N. E. ^- ditto.

30 29.061 103.8 104.9 80.3 N. W. "~ scattered.

Mean. 29.102 94.1 94.6 80.2



Meteorological Register kept at Agra.

Meteorological Register kept at tlie Office of the Secretary to Go-

vernment, iV. W. P., Agra, for the month of June, 1856.

Minimum pressure observed at 4 P. M.

Maximum
Temperature. and Minimum.

H3

1 'c3

M
rf £ Aspect of

«4H
o o

to p
3 2 a"

3
the Sky. JJ

1
Date.

i

Barom

o
<
o

i

1
1

1

o

Q
1

[over.

1 29.065 91.8 89.8 76.6 95.2 69.5 82.35 ^- scattered all S. E. ..

2 29.005 77.5 77.0 73.0 77.0 75.8 76.4 V\- all over. N. E. 2.22

3 29.157 89.5 89.5 80.4 90.0 71.5 80.75 "- scattered. E. ..

4 29.137 94.2 95.0 80.5 94.5 77.5 86.0 Clear. N.E. ..

5 29.143 94.5 94.5 79.9 94.5 79.0 86.75 Ditto. E. ..

6 29.099 97.9 98.2 80.0 98.0 81.8 89.9 Ditto, [over. E. ..

1 29.055 99.7 99.5 81.8 99.8 86.0 92.9 <->- scattered all S. E. ..

8 29.051 98.5 98.5 81.2 98.5 85.0 91.75 ri- scattered. E. ..

9 29.017 97.0 96.5 80.2 97.0 84.0 90.5 a_ ditto. E. ..

10 29.005 91.2 87.9 80.2 97.8 84.8 91.3 Vi_ ditto. N. E. ..

11 29.033 83.8 83.4 80.9 89.0 79.0 84.0 Vv. raining. N. ..

12 28-959 83.9 83.9 79.8 89.5 79.0 84.25 V\_ scattered. S. ..

13 28-917 86.0 81.0 79.0 91.2 79.0 85.1 Vx- twds. N.E. s. w. 0.24

14 28.935 96.9 96.4 81.0 96.S 79.5 88.15 V\- scattered. N. W.
15 28.979 85.8 86.0 81.5 97.0 83.8 90.4 V\- all over. N. W. 0.12

16 28.959 95.9 95.6 82.0 95.5 81.5 88.5 Clear. [W. W. ..

17 28.961 98.4 98.9 81.0 98.0 80.0 89.0 W-scatd.twds. w. ..

18 29.005 89.0 83.2 78.2 97.0 80.3 88.65 V\_ scattered. N. E. 0.62

19 29.099 84.0 84.5 79.2 93.0 82.0 87.5 V\~ all over s. w. 0.07

20 29.077 101.0 101.0 79.8 100.5 81.3 90.9 Clear. K. W. ..

21 29.043 102.5 103.0 79.5 103.0 81.5 92.25 Ditto. N. W. ..

22 29.067 104.8 105.0 82.0 105.0 89.0 97.0 Ditto. N.W. ..

23 29.021 106.8 106.5 80.5 106.8 89.0 97.9 Ditto. N. W. ..

24 28.983 103.9 103.0 81.0 103.8 89.0 96.4 Ditto. W. ..

25 29.031 103.5 103.0 79.0 103.5 89.0 96.25 Ditto. W. ..

26 29.021 104.0 104.4 82.0 105.0 88.0 96.5 «- scattered. W. ..

27 29.031 105.5 105.0 80.5 106.0 88.2 971 V\_ all over. N. W. ..

28 29.065 99.9 99.5 82.0 99.5 81.0 90.25 Clear. [zen. N. • •

29 29.025 104.8 104.1 81.0 105.0 95.0 100.0 s—- scattered in N. ..

30 28.987 109.0 109.0 82.2 109.0 83.0

82.4

96.0

90.15

\ ditto. N. W.

Mean. 29.031 96.1 95.4 80.2 97.8 3.27



Meteorological Observations. xcu

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of June, 1856.

Latitude 22° 33' 1" North. Longitude 88° 20' 34" East.

Feet.

Height of the Cistern of the Standard Barometer above the level of the Sea, 18.11

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

O <D

Range of the Barometer CQ 0> Range of the Tempera-
during the d iy.

frl
ture during the day.

Date.

Max. Min. Diff. Max. Min. Diff.
1" 3

Inches. Inches. Inches. Inches. o o o

1
2

Sunday.
29.623 29.704 29.577 0,127 81.5 86.2 77.2 9.0

3 .682 .733 .624 .109 83.1 87.6 792 84
4 .673 .745 .584 .161 83.1 88.2 79.8 8.4

5 .643 .688 .571 .117 82.8 86.4 80.0 6.4

6 .606 .658 .526 .132 83.3 89.0 79.8 9.2

7 .537 .598 .469 .129 82 6 86,4 79.7 6.7

8

9

Sunday.
.592 .650 .511 .139 84 91,6 80.0 116

10 .590 .630 .518 .112 83.2 88.4 80.2 8.2

11 .601 .649 .538 .111 83.2 86.2 80.9 53
12 .526 .599 .421 .178 83.8 89.8 80.4 9.4

13 .417 .467 .359 .108 84 9 90.2 81-2 9.0

14 .401 .476 .352 .124 83.7 87.7 80-0 77

15
16

Sunday.
.450 .502 .406 .096 81.5 84.4 79.8 4.6

17 .447 .487 .381 .106 82.7 89.8 79.0 10.8

18 .497 .571 .448 .123 83 6 89 79.2 9.8

19 .548 .593 .500 .093 81.9 86.6 76.4 10.2

20 .552 .610 .491 .119 83.6 881 75 8 12.3

21 .589 .631 .547 .084 85.1 91.7 79.7 12.0

22
23

Sunday.
.516 .571 .442 .129 86.2 91.7 81.8 9.9

24 .471 ,515 .430 .085 82.7 88.4 80.4 8.0

25 .507 .553 .461 .092 82.3 83.8 81.0 2.8

26 .513 .565 .462 .103 79.9 81.8 77.8 4.0

27 .540 .590 .490 .100 83 89.6 78.0 11 6

28 574 .623 .523 .100 85.5 91.0 81.4 9.6

29
30

Sunday.

.527 .587 .464 .123 85.5 91.8 82.2 9.6



c Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor OeneraVs Office, Calcutta,

in the month of June, 1856.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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o
u
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o 3
gv,

"1 ght

of

Va-

jd

for

cona-

tion. of

Humi-

ete

satura-

nity.

Date.
pq

<u a>

§ a

O
S3

Q

ft

|
. o
^PL.

o

w g

93 .** £
£ '5 s
* i) *
c 2 M
.2 u ©

1 °^

* U 3

Sc o -S
QJ S <D

- £ a
«£-2

i' q o Q § 3 <i n

o o o Inches. T. gr. T. gr.

1 Sunday.

2 78.7 2.8 77.3 4.2 0.919 9.90 1.41 0.88

3 79.4 3.7 77.5 5.6 .925 .92 .94 .84

4 79.4 3.7 77.5 5.6 .925 .92 .94 .84

5 79.8 3.0 78.3 4.5 .949 10.18 .57 .87

6 80.0 3.3 78.3 5.0 .949 .18 .75 .85

7 79.7 2.9 78.2 4.4 .946 • 17 .51 .87

6 Sunday.

9 80.2 3.8 78.3 5.7 .949 .16 2.01 .84

10 80.1 3.1 78.5 4.7 .955 .25 1.64 .86

11 80.3 2.9 78.8 4.4 .964 .36 .53 .87

12 80.7 3.1 79.1 4.7 .973 .42 .68 .86

13 82.0 2.9 80.5 4.4 1.017 .89 .60 .87

14 81.3 2.4 80.1 3.6 .005 .75 .32 .89

15 Sunday.

16 79.4 2.1 78.3 3.2 0.949 .22 .09 .90

17 79.4 3.3 77.7 5.0 .931 .00 .72 .85

18 80.2 3.4 78.5 5.1 .955 .25 .78 .85

19 79.7 2.2 78.6 3.3 .958 .32 .12 .90

20 80.3 3.3 78.6 5.0 .958 .28 .75 .86

21 81.0 4.1 78.9 6.2 .967 .34 2.23 .82

22 Sunday.

23 81.7 4.5 79.4 6.8 .983 .47 .52 .81

24 80.1 2.6 78.8 3.9 .964 .36 .36 .88

25 79.9 2.4 78.7 3.6 .961 .33 1.25 .89

26 78.3 1.6 77.5 2.4 .925 .00 0.78 .93

27 79.1 3.9 77.1 5.9 .913 9.80 2.02 .83

28 81.3 4.2 79.2 6.3 .976 10.43 .29 .82

29 Sunday.

30 81.9 3.6 80.1 5.4 1.005 .73 1.99 .84



Meteorological Observations. 01

Abstract of the Results of the Hourly Meteorological Observations

talcen at the Surveyor QeneraVs Office, Calcutta,

in the month of June, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

o S .

0) -"->
Range of the Ba •ometer Rang e of the Temperature

1 a - for each hour t uring CD v for each hour during

Hour.
bjo o ft, ;he month the month .

[§ * oEsq £i Qg
Max. Min. Diff. Max. Min. Diff.

£ B

laches. Inches. Inches. Inches. o

Mid-
night.

1

29.561 29.704 29.412 0.292 81.4 83.8 77.2 6.Q

.550 .697 .389 .308 81.1 83.6 77.6 6.0
2 .541 .679 .382 .297 81.0 83.4 77.8 5.6
3 .532 .677 .361 .316 80.7 83.0 78 2 4.8
4 .531 .681 .365 .316 80.4 83.0 76.4 6.6
5 .537 .675 .352 .323 80.2 82.2 76.8 5.4
6 .557 .693 .376 .317 80.4 82.8 77.0 5.8
7 .570 .725 .413 .312 81.2 83.6 77.0 6.6
8 .581 .740 .436 .304 82.7 86.0 77.0 9.0
9 .584 .739 .421 .318 84.1 87.2 77.8 9.4
10 .585 .745 .417 .328 84.8 88.7 75.8 12.9
11 .576 .726 .407 .319 85.7 90.2 78.6 11.6

Noon. .561 .702 .389 .313 86.1 91.6 79.2 12.4
1 .543 .674 .386 .288 86.7 91.8 79.0 12.8
2 .522 .647 .369 .278 86.8 91.7 79-4 12.3
3 .505 .626 .368 .258 86.6 91.7 80.1 11.6
4 .494 .625 .359 .266 86.0 91.6 80.2 11.4
5 .488 .624 .360 .264 85.4 89.4 80.4 9.0

6 .499 .635 .368 .267 84.5 87.6 80.4 7.2

7 .518 .659 .370 .289 83.6 86.2 79.0 7.2

8 .541 .692 .392 .300 83.0 85.2 78.8 6.4
9 .557 .702 .420 .282 82.5 85.2 78.2 7.0
10 .570 .724 .424 .300 82.1 85.2 78 7.2

11 .570 .714 424 .290 81.9 84.2 77.8 6.4



Cll Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of June, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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o o Inches. T.gr. T. gr.

Mid-
night.

1

| 79.4

79.3

2.0 78.4 3.0 0.952 10.25 1.02 0.91

1.8 78.4 2.7 .952 .25 0.92 .92

2 79.2 1.8 78.3 2.7 .949 .22 .92 .92

3 79.0 1.7 781 2.6 .943 .16 .88 .92

4 78.9 1.5 78 1 2.3 .943 .18 .76 .93

5 78.7 1.5 779 2.3 .937 .12 .76 .93

6 78.9 1.5 78.1 2.3 .943 .18 .76 .93

7 79:4 1.8 785 2.7 .955 .29 .92 .92
8 80.2 2.5 78.9 3.8 .967 .39 1.33 .89
9 80.7 3.4 79.0 5.1 .970 .40 .81 .85
10 80.6 4.2 78.5 6.3 .955 .23 2.23 .82
11 80.8 4.9 78.3 7.4 .949 .14 .66 .79

Noon. 81.1 5.0 78.6 7.5 .958 .21 .74 .79
1 81.5 5.2 78.9 7.8 .967 .30 .88 .78
2 81.4 5.4 78.7 8.1 .961 .24 .97 .78
3 81.3 5.3 78.6 8.0 .958 .21 .93 .78
4 81.1 4.9 78.6 7.4 .958 .23 .68 .79

5 81.1 4.3 78.9 6.5 .967 .32 .36 .81

6 80.7 3-8 78.8 5.7 .964 .31 .04 •84

7 80 5 3.1 78.9 4.7 .967 .37 1.66 .86

8 80.0 3.0 78.5 4.5 .955 .25 .57 .87

9 79.9 2.6 78.6 3.9 .958 .30 .34 .89
10 79.8 2.3 78.6 3.5 .958 .30 .21 .90
11 79.8 2.1 78.7 3.2 .961 .35 .09 .91



Meteorological Observations. cm

Abstract of the Besults of the Hourly Meteorological Observations

taken at the Surveyor OeneraVs Office, Calcutta,

in the month of June, 1856.
Solar radiation, Weather, &c.

OJ

JS s
o o
en 'S

• .2
x *5

Rain.
Prevailing direction

of the Wind.
General Aspect of the Sky.

&
a jo

Inches

1 Sunday. 0.88 Cloudless till 3 a. M. cloudy afterwards,

2 109.0 0.32 E. or S. E. [with some rain before and after sunrise.

3 128.0 0.11 S. E. or E. Cloudless till 3 A. M. cloudy afterwards.

4 .. S. E. or E. or S. W. Cloudy, [Also little rain at 1 p. m.
5 •• 0.11 E. Cloudless till 4 A. M. cloudy afterwards,

[also drizzling at 11 a. m. and 9 p. m*
6 •• • E. Cloudless till 6 a. m. cloudy afterwards,

[Also little drizzling at 11 a. m.
7 * • 0.70 E. or N. E. Cloudless till 5 a. m. scattered ^i or \—

i

afterwards, also a shower of rain be-

tween Noon and 1 p. m.
8 Sunday. 018 [afterwards, also rain at 4 & 8 P. M.
9 125.0 0.10 E. or N. E. or S. E. Cloudless till 3 a. M., scattered ^— i & «"»i

10 118.0 0.42 S.E. Cloudless till 5 a. m., cloudy afterwards,

[also rain between 7 & 8 A. M.
11 ,. S.E. Cloudy, also drizzling at Noon.
12 110.0 0.16 S.E. Cloudless till 2 a. m. cloudy afterwards,

[also rain between 1 & 2 p. m.
13 «!> 0.08 S. or S. E. Cloudy, also little drizzling between 3

[& 4 A. M.
14 '• 0.26 S.E. Cloudy with rain at 10 & 11 p. m.

15 Sunday. 1.12 [also raining between 6 & 7 p. m.
16 .. 0.66 S. or S. W. Cloudy and drizzling from 7 to 9 A. M.,

17 121.0 0.16 S. or S. W. Cloudy, also after 4 p. m. much thunder
[and lightning and some rain.

18 •• 1.05 S. W. or S. Cloudy, also a heavy shower of rain at

[8 P. M.
19 • * 1.20 E. or S. E. Cloudy till 4 p. M. with much thunder &

rain before sunrise, scat. M & v-i af-

ter 4 P. M.
20 109.0 0.52 S. E. or E. Cloudless till 7 a. m., cloudy till 7 p. m.,

with rain at 10 a. m. cloudless after

7 P. M.

Cloudless till 11 a.m. scattered clouds21 124.4 S. E. or S.

[afterwards.

22 Sunday.
23 130.0 .. S. Cloudy.
24 120.4 2.08 S. E. or S. Cloudy with rain from 12 to 2 p. m.
25 .. 0.22 S. or S. W. Cloudy with rain at 11 a. m.
2f» .. 2.34 S. or S. E. Cloudy with much rain between 9 a. m.
27 114.0 .. S. or S. E. Scattered clouds. [& 2 p. M.
2s 122.0 •• S. E. or S. Cloudless till 3 a. m., cloudy till 7 P. M.,

[cloudless afterwards.

29 Sunday. [wards.
30 121.0 •• S. E. Cloudless till 4 a. m , scatd. ^i after-

M Cirri, \— i cirro strati, ^i cumuli,
V* i cirro cumuli.

n-i cumulo strati, V*-i Nimbi, — i strati,



CIV Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of June, 1856.

Monthly Besults.

Mean height of the Barometer for the month,

Max. height of the Barometer, occurred at 10 a. m. on the 4th,

Min. height of the Barometer, occurred at 5 a. m. on the 14th,

Extreme range of the Barometer during the mouth,

Inches*

29.545

29.745

29.352

0.393

Mean Dry Bulb Thermometer for the month,

Max. Temperature, occurred at 1 p. m. on the 30th,

Min. Temperature, occurred at 4 a. m. on the 19th,

Extreme range of the Temperature during the month,

o

83.3

91.8

76.4

15.4

Mean Wet Bulb Thermometer for the month,

Mean Dry Bulb Thermometer, above Mean Wet Bulb Thermometer,.

Computed Mean Dew Point for the month,

Mean Dry Bulb Thermometer, above computed Mean Dew Point,

Mean elastic force of vapour for the month,

Mean weight of vapour for the month, .. .. ....

Additional weight of vapour, required for complete saturation

Mean degree of Humidity for the month, complete saturation being unity

Rained 22 days. Max. fall of Rain during 24 hours,

Total amount of rain during the month,

80.2

3.1

78.0

4.7

Inches.

0.958

Troy grains.

10.28

1.65

0.86

Inches.

2.34

12.67



Meteorological Observations. cv

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of July, 1856.

feet.

Latitude 22° 33' 1" North, Longitude 88° 20' 34" East.

Height of the cistern of the Standard Barometer above the Level of the Sea 1 8. 1 1

.

Daily Means, &c. of the Observations, and of the Hygrometrical elements

dependent thereon.

sight

of

rometer

Faht.

Range of the Barometer
5 £

PQ OS Range of the Tempera-
during the day. a

>> o
ture during the day.

" — CM

c -Date.
C a?

Max. Min. Diff.
CD t""1

Max. Min. Diff.

Inches. Inches. Inches. Inches. o o

1 29.515 29.553 29.455 0.098 84.2 87.6 81.8 5.8

2 .517 .561 .451 .110 84.0 87.8 81.2 6.6

3 .549 .612 .496 .116 84.7 90.7 81.2 9.5

4 .596 .643 .546 097 84.6 90.2 82.0 8.2

5 .594 .631 .544 087 85.2 90.4 81.2 9.2

6 Sunday.

7 .582 .630 .535 .095 84.9 90.0 82.2 7.8

8 .558 .625 .484 .141 84.0 91.7 78.0 13.7

9 .558 .598 .521 .077 81.0 85.9 77.9 8.0

10 .512 .579 .449 .130 81.7 87.5 79.4 8.1

11 .448 .507 .371 .136 83.0 88.0 79.0 9.0

12 .471 .539 .429 .110 84.5 87.4 81.8 5.6

13 Sunday.
14 .511 .560 .454 .106 83.7 89.2 81.2 8.0

15 .476 .523 .397 .126 84.0 89.0 80.0 9.0

16 .42 .i .473 .354 .119 84.3 88.6 82.0 6.6

17 .418 .452 .367 .085 82.6 85.3 79.7 5.6

18 .439 .502 .376 .126 78.7 80.2 76.9 3.3

19 .469 .512 .407 .105 80.9 85.4 77.4 8.0

20 Sunday.
21 .373 .435 .316 .119 83.2 88.6 80.4 8.2

22 .419 .470- .379 .091 81.8 86.0 79.8 6.2

23 .460 .509 .417 .092 82.2 87.4 79.5 7.9

24 .495 .549 .452 .097 83.3 88.9 80.0 8.9

25 .521 .553 .477 .076 83.4 87.4 80.8 6.6

26 .434 .520 .343 .177 82.7 86.6 79.9 6.7

27 Sunday.
28 .561 .623 .506 .117 84.0 88.0 80.8 7.2
29 .542 .603 .463 .140 83.9 88.3 81.9 6.4

30 .429 .519 .340 .179 83.1 88.4 80.2 8.2
31 .414 .492 .357 .135 82.2 87.0 79.6 7.4



CV1 Meteorological Observations.

Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor OeneraVs Office, Calcutta,

in the month of July, 1856.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

H
>

'3

PL)

%

a
>

<Q
CJ

3

<S o

:ight

of

red

for

iration.

of

Hu-

)lete

sa-

g
uuity.

Date.

Is
pq

O

"3

q
V
fl

o
as

13 .

33 .

a* to

si
CD fl

PP

>-.
u
Q

a,

a
o

s * S I
15

S &0
5 § g*S a. S

3 > ° |as

o o o Inches. T. gr. T.gr.

1 81.3 2.9 79.8 4.4 0995 10.66 1.58 0.87

2 80.7 3.3 79.0 5.0 970 .40 .77 .86

3 80.9 3.8 79.0 5.7 .970 .37 2.05 .84

4 81 3.6 79.2 5.4 .976 .45 1.94 .84

5 80.8 4.4 78.6 6.6 .958 .23 2.38 .81

6 Sunday.

7 81.0 3.9 79.0 5.9 .970 .37 .12 .83

8 80.6 3.4 78.9 5.1 .967 .37 1.80 .85

9 79.4 1.6 78.6 2.4 .958 .34 0.80 .93

10 79.3 2.4 78.1 3.6 .943 .14 1.23 .89

11 80.3 2.7 78.9 4.1 .967 .39 .43 .88

12 81.4 3.1 79.8 4.7 .995 .64 .71 .86

13 Sunday.

14 80.9 2.8 795 4.2 .986 .57 .50 .88

15 81.2 2.8 79.8 4.2 .995 .66 .51 .88

16 81.3 3.0 79.8 4.5 .995 .64 .64 .87

17 80.8 1.8 79.9 2.7 .998 .72 0.96 .92

18 77.1 1.6 76.3 2.4 .890 9.65 .76 .93

19 78.1 2.8 76.7 4.2 .902 .72 1.38 .88

20 Sunday.

21 80.2 3.0 78.7 4.5 .961 10.31 .58 .87

22 79.4 2.4 78.2 3.6 .946 .17 .23 .89

23 79.8 2.4 78.6 3.6 .958 .30 .24 .89

24 80.6 2.7 79.2 4.1 .976 .48 .45 .88

25 80.5 2.9 79.0 4.4 .970 .42 .54 .87

26 79.9 2.8 78.5 4.2 .955 .27 .45 .88

27 Sunday.

28 80.0 4.0 78.0 6.0 .940 .07 2.10 .83

29 80.7 3.2 79.1 4.8 .973 .42 1.71 .86

30 79.6 3.5 77.8 5.3 .934 .03 .83 .85

31 79 1 3.1 77.5 4.7 .925 9.94 .60 .86
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Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of July, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

pa £ Range of the Barometer for

o
a Range of the

2 =» each hour during A Tempei ature for each

*S
1.he month.

H hour during the

month.
Hour. PQ

U
Q J

(D

s «
t s

Max. Min. Diff. Max. Min. Diff.

Inches. Inches. Inches. Inches. o

Mid-
night.

J

1 29.512

.497

29.630 29.389 0.241 81.7 84.2 77.9 6.3

.611 .379 .232 81.5 84.0 78.4 5.6

2 .486 .588 .377 .211 81.4 83.8 78.7 5.1

3 .476 .579 .353 .226 81.2 83.6 78.0 5.6

4 .477 .576 .357 .219 81.0 83.4 77.8 5.6

5 .478 .583 .362 .221 80.7 83.2 77.6 5.6

6 .499 .599 .368 .231 80.8 83.7 77.4 6.3

7 .514 .611 .367 .244 81.4 84.2 77.6 6.6

8 .523 .635 .397 .238 82-7 856 77.4 8.2

9 .530 .643 .409 .234 83.6 87.3 77.3 10.0

10 .531 .640 .395 .245 84.6 88.2 77.2 11.0

11 .523 .633 .388 .245 85.7 89.5 77.2 12.3

Noon. .507 .614 .376 .238 86.0 90.4 76.9 13.5

1 .490 .606 .352 .254 86.6 91.7 77.6 14.1

2 .471 .592 .332 .260 85.6 90.4 78.0 12.4

3 .454 .572 .324 .248 85.4 90.0 78.4 11.6

4 .439 .557 .316 .241 85.2 88.2 78.6 9.6

5 .441 .564 .318 .246 84.8 88.4 79.2 9.2

6 .451 .577 .342 .235 84.0 86.6 79.4 7.2

7 .467 .574 .364 .210 83.3 85.7 79.6 6.1

8 .488 .589 .392 .197 82.7 35.0 79.4 56
9 .507 .599 .407 .192 82.4 84.5 79.6 4.9

10 .524 .632 .426 .206 82.0 84.0 79.0 5.0

11 .521 .640 .425 .215 81.7 83.8 78.0 5.8



cviii Meteorological Observations.

Abstract of the Results of tlie Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of July, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

Hour.
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Additional

Weight

of

Va-

pour

required

for

com-

plete

saturation.

Mean

degree

of

Humidity,

complete

saturation

be-

ing

unity.

o Inches. T. gr. T.gr.

Mid-
night.

1

[79.6

79 6

2.1 78.5 3.2 0.955 10.29 1.08 0.91

1.9 78.6 2.9 .958 .32 0.99 .91

2 79.5 19 78.5 2.9 .955 .29 .98 .91

3 79 3 1.9 78.3 2.9 .949 .22 .99 . .91

4 79.2 1.8 78.3 2.7 .949 .22 .92 .92

5 79-0 1.7 78.1 2.6 .943 .16 .88 .92

6 79.2 1.6 78.4 2.4 .952 .27 .80 .93

7 79 6 1.8 78.7 2-7 .961 .35 .92 .92

8 80.2 2.5 78.9 3.8 .967 .39 1.33 .89

9 80 5 3.8 78.9 4.7 .967 .37 .66 .86

10 81.0 3.6 79.2 5.4 .976 .45 .94 .84

11 81.4 43 79.2 6.5 .976 .41 2.39 .81

Noon. 81.4 4.6 79.1 6.9 .973 .38 .53 .80

1 81.5 5.1 78.9 7.7 .967 .30 .84 .78

2 81.2 4.4 79.0 6.6 .970 .35 .41 .81

3 81 3 4.1 .79.2 6.2 .976 .43 .25 .82

4 81.2 4.0 79.2 6.0 .976 .43 .18 .83

5 80.9 3.9 78.9 5.9 .967 .34 .12 .83

6 80 5 35 78.7 5.3 .961 .31 1.86 .85

7 80.2 3.1 78.6 4.7 .958 .28 .65 .86

8 80 2.7 78.6 4.1 .958 .30 .42 .88

9 79.7 2.7 78-3 4.1 .949 .20 .41 .88

10 79.6 2.4 78-4 3.6 .952 .23 .24 .89

11 79.5 2.2 78-4 3.3 .952 .25 .12 .90
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Abstract of the Hesults of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of July, 1856.

Solar radiation, Weather.

5 a

K

o.2
CO

_c

Prevailing direction

of the Wind.
General Aspect of the Sky.

£ s *" £

O Inches [till Noon.
1 0.12 S. E. Cloudy and also drizzling from 10 A. M.
2 ] 13 0.14 S. E. Cloudless till 4 a. m., scatd. clouds af-

terwards : also a shower of rain be-

tween 1 & 2 P. M.
3 117.5 S. E. Cloudy, also drizzling at 10 A. m.
4 6.51 S. E. or S. Cloudy, also raining between 2 & 3 P. M.
5 126\2 S. E. or S. Cloudy till 7 p.m., cloudless afterwards.

6 Sunday. 0.16

7 120.0 S. E. or S. Cloudless till 6 a m., cloudy afterwards.

8 120.0 6.82 S. Cloudy with much rain, thunder and
[lightning from 5 p. m. to midnigbt.

9 0.42 S. E. or S. Cloudy and occasionally drizzling.

10 0.46 S. or S. W. Cloudy and occasionally drizzling.

11 0.36 S. E. or S. Cloudy with rain at 6 A. M.
12 125lo 0.26 S. E. or S. Cloudy with rain at 11 p. m.

13 Sunday. 0.46
14 0.20 S. E. Cloudy, also raining at 2 p. m.
15 12(X0 0.61 S. E. or S. Cloudy and constantly raining. [p. m.
16 S. W. or S. Cloudy with little drizzling at 8 & 10
17 L36 S. Cloudy and constantly raining. [day.
18 1.51 S. or S. W. Cloudy and constantly raining during the

19 S. W. Cloudy, also slightly drizzling at 8 & 11
[a. m.

20 Sunday. 0.18
21 N. E. or E. , Cloudy, also slightly drizzling at 9 A. M.
22 1.52 E. Cloudy with rain from Noon till 2 p. m.
23 0.22 E. or S. E.

.
Cloudy with rain at 10 a. m. & 2 p. m.

24 12&8 0.66 Variable. Cloudy with rain at 3 p. m.
25 0.10 8. E. or N. E. Cloudy and rain between 2 & 3 p. m.
26 0.14 S. E. or E. or N. E. Cloudy and raining at 1 1 a. m., and also

[at 1, 10 & 11 p. m.
27 Sunday. 0.61
28 124.0 ... 3. Cloudy.
29 3. or S. W. Cloudy.
30 12L0 .'.'.'

1E. or N. E. <Cloudy and slightly drizzling after 6 P. m.
31 116.4 0.12 S. E. (Cloudy and drizzling occasionally after

1 [sunseti

\i Cirri, ^-i Cirro Strati, ^i Cumuli, n-i Cuinulo Strati, V*_i Nimbi. — i Strati,

V» i Cirro Cumuli.



ex Meteorological Observations.

Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor General s Office, Calcutta,

for the month of July, 1856.

Monthly Eesults.

Inches.

Mean height of the Barometer, for the month, .. .. 29.492

Max. height of the Barometer, occurred at 9 a. m. on the 4th, .. 29.643

Min. height of the Barometer, occurred at 4 p. m. on the 21st, .. 29.316

Extreme range of the Barometer, during the month, .. .. 0.327

o

Mean Dry Bulb Thermometer, for the month, .« .. 83.2

Max. Temperature, occurred at 1 p. m. on the 8th, .. .. 91.7

Min. Temperature, occurred at Noon on the 18th, .. .. 76.9

Extreme range of the Temperature, during the month, .. ,. 14.8

o

Mean Wet Bulb Thermometer, for the month, .. .. .. 80.2

Mean Dry Bulb Thermometer, above Mean Wet Bulb Thermometer, .. 3.0

Computed Mean Dew-point for the month, .. .. .. 78.7

Mean Dry Bulb Thermometer above computed Mean Dew-point, .. 4.5

Inches.

Mean elastic force of vapour for the month, .. .. 0.961

Troy grains-

Mean weight of vapour for the month, .. .. .. 10.31

Additional weight of vapour required for complete saturation, .. 1.58

Mean degree of Humidity for the month, complete saturation being unity. 0.87

Inches.

Rained 29 days. Max. fall of rain during 24 hours, .. .. 1.52

Total amount of rain during the month, .. .. 10.94



Meteorological Observations. cxi

Abstract of the Besults of the Hourly Meteorological Observations

taken at the Surveyor General"s Office, Calcutta,

in the month of August, 1856.

Latitude 22° 33' 1" North, Longitude 88° 20' 34" East.

feet.

Height of the cistern of the Standard Barometer above the level of the Sea, 18.11.

Daily Means, &c. of the Observations, and of the Hygrometrical elements

dependent thereon.

sight

of

rometer

Faht.

Range of the Barometer Range of the Tempera-

during the day. a
>» o

ture during the day.

a

si
g 2Date.

Max. Min. Diff. Max. Min. Diff.

Inches. Inches. Indies. Inches. o o o o

1 29.485 29.532 29.441 0.091 82.1 85.8 79.4 6.4

2 .482 .542 .430 .112 82.6 87.0 79.0 8.0

3
4

Sunday.
.570 .651 .511 .140 81.2 85.8 78.8 7.0

5 .656 .715 .596 119 80.2 82.2 79.2 3.0

6 .700 .744 .650 .094 83.6 88.6 79.4 9.2

7 .658 .724 .576 .148 84.7 90.0 81.4 8.6

8 .597 .637 .545 .092 84.8 88.6 81.9 6.7

9 .633 .682 .574 .108 80.9 84.0 78.9 5.1

10
11

Sunday.
.622 .676 .549 .127 80.8 85.7 77.2 8.5

12 .630 .682 .570 .112 82.7 88.2 78.9 9.3

13 .633 .715 .611 .104 82.7 85.8 80.0 5.8

14 .688 .734 .621 .113 82.2 85.3 78.5 6.8

15 .671 .715 .594 .121 84.2 88.8 80.6 8.2

16 .613 .679 .535 .144 83.6 87.2 81.2 6.0

17
18

Sunday.
.607 .661 .560 .101 82.5 88.4 80.6 7.8

19 .666 .731 .613 .118 81.7 83.9 80.4 3.5

20 .714 .760 .669 .091 82.4 85.8 79.6 6.2

21 .719 .786 .659 .127 81.7 85.4 80.2 5.2

22 .720 .773 .655 .118 81.4 86.8 79.7 7.1

23 .683 .730 .616 .114 81.6 84.4 79.8 4.6

24

25
Sunday.

.648 .713 .585 .128 80.8 83.8 78.8 5.0

26 .669 .717 .610 .107 80.5 84.6 78.9 5.7

27 .706 .770 .619 .151 83.2 88.4 78.8 9.6
28 .667 .726 .584 .142 83.6 89.2 81.0 8.2
29 .634 .695 .560 .135 83.7 89.0 81.0 8.0

30 .596 .657 .503 .154 83.4 88.0 80.5 7.5

31 Sunday.



CX11 Meteorological Observations.

Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of August, 1856.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.
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e « £
~° ~ 3

c "^ pa Cu "o B §• B * s g^ eg to

S s >->
•_

O
S
o
O Q

§>
§

rt O .-i

o o o Inches. T. gr. T. gr.

1 79.5 2.6 78.2 3.9 0.946 10.17 1.34 0.88

2 79.9 2.7 78.5 4.1 .955 .27 .41 .88

3 Sunday.
4 78.5 2.7 77.1 4.1 .913 9.84 .37 .88

5 78.4 1.8 77.5 2.7 .925 .98 0.90 .92

6 79.9 3.7 78.0 5.6 .940 10.07 1.96 .84

7 80.6 4.1 78.5 6.2 .955 .23 2.19 .82

8 81 2 3.6 79 4 5.4 .983 .51 1.95 .84

9 78.9 2.0 77.9 3.0 .937 .10 .00 .91

10 Sunday.
11 78.2' 2.6 76.9 3.9 .908 9.78 .29 .88

12 79.8 2.9 78.3 4.4 .949 10.20 .52 .87

13 80.5 2.2 79.4 3.3 .983 .56 .16 .90

14 80.1 2.1 79.0 3.2 .970 .44 .10 .91

15 80.2 4.0 78.2 60 .946 .13 2.11 .83

16 80.6 3.0 79.1 4.5 .973 .42 1.61 .87

17 Sunday.
18 80.2 2.3 79.0 3.5 ,970 .42 .22 .90

19 79.7 2.0 78.7 3.0 .961 .35 .02 .91

20 79.7 2.7 78.3 4.1 .949 .20 .41 .88

21 78.8 2 9 77.3 4.4 .919 9.90 .47 .87

22 79.4 2.0 78.4 3.0 .952 10.25 .02 .91

23 79.7 1.9 78.7 2.9 .961 .35 0.99 .91

24 Sunday.
25 78.7 2.1 77.6 3.2 .928 .01 1.06 .90

26 78 8 1.7 77.9 2.6 .937 .10 0.88 .92

27 80.2 3.0 78.7 4.5 .961 .31 1.58 .87

28 80.7 2.9 79.2 4.4 .976 .48 .55 .87

29 80.8 2.9 79.3 4.4 .979 ,51 .56 .87

30 80 1 3.3 78.4 5 .952 .21 .75 .85

31 Sunday.

.



Meteorological Observations. cxiu

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of August, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

•

o
S

sl Range o ' the Barometer for
u Range of the Temper-

•3 pL, eac h hour during
S3

ature for eac i hour

O <M the month. JO during the month.

Hour.
CO 3

CQ

.2.
c U

1

>->

1U 93

a a Max. Min. Diff. Max. Min. Diff.
S3 O
0) it s a

3

Inches. Inches. Inches. Inches. o

Mid-
night.

1

| 29.663

.647

29.747 29.488 0.259 80.9 83.2 79.0 4.2

.743 .469 .274 80.6 82.6 77.8 4.8

2 .636 .731 .457 .274 80.4 82.4 77.4 5.0

3 .625 .723 .449 .274 80.3 82.0 77.8 4.2

4 .629 • 713 .448 .265 80.2 82.2 77.8 4.4

5 .631 .723 .451 .272 80.1 82.3 77.4 4.9

6 .647 .737 .462 .275 80.1 82.4 77.2 5.2

7 .663 .753 .474 .279 80.6 82.8 77.8 5.0

8 .676 .766 .495 .271 81.7 83.8 78.2 5.6

9 ,688 .770 .502 .268 82.8 85.7 79.8 5.9

10 .691 .786 .508 .278 83.7 87.1 79.6 f.6
11 .681 .773 •498 .275 84.3 88.6 79.8 8.8

Noon. .664 .749 .488 .261 84.9 89.6 80.5 9.1

1 .645 .729 .466 .263 85.2 90.0 79.3 10.7

2 .621 .706 .458 .248 85.5 90.0 80.8 9.2

3 .599 .688 .450 .238 85.2 89.0 79.4 9.6
4 .586 .672 .430 .242 84.6 89.0 80.5 8.5
5 .584 .669 .433 .236 84.0 87.6 80.4 7.2

6 .593 .679 .436 .243 83.1 86.4 80.3 6.1

7 .608 .683 .458 .225 82.5 85.2 79.6 5.6

8 .633 .706 .475 .231 82.1 84.0 79-8 4.2

9 .658 .729 .511 .218 81-9 83.6 80-0 3.6

10 .675 83.6 79.8 3.8

11 .673 .750 .529 .221 81.3 83.4 78.8 4.6



CX1V Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of August, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.
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o o Inches. T.gr. T. gr.

Mid-
night.

1

| 79.1

78.9

1.8 78.2 2.7 0.946 10.19 0.91 0.92

1.7 78.0 2.6 .940 .13 .88 .92

2 78.8 1.6 78.0 2.4 .940 .15 .79 .93

3 78.8 1.5 78.0 2.3 .940 .15 .76 .93

4 78.7 1.5 779 2.3 .937 .12 .76 .93

5 78.7 1.4 78 21 .940 .15 .69 .94

6 78.7 1.4 78.0 2.1 .940 .15 .69 .94

7 79.2. 1.4 78 5 2.1 .955 .31 .70 .94

8 79.7 2.0 78.7 3.0 .961 .35 1.02 .91

9 80.1 2.7 78.7 4.1 .961 .33 .42 .88

10 80.4 3.3 78-7 5.0 .961 .31 .76 .85

11 80.6 3.7 78.7 5.6 .961 .29 .99 .84

Noon. 80.7 4.2 78.6 6.3 .958 .26 2.23 .82

1 80.6 4.6 78.3 6.9 .949 .14 .47 .80

2 80.9 4.6 78.6 6.9 .958 .23 .49 .80

3 80.6 4.6 78.3 6.9 .949 .14 .47 .80

4 80.7 3-9 78.7 5.9 .961 .29 .10 .83

5 80.3 3.7 78.4 5.6 .952 .19 1.98 .84

6 79.9 3.2 78.3 4.8 .949 .18 .68 .86

7 79.7 2.8 78.3 4.2 .949 .20 .44 .88

8 79.6 2.5 78.3 3.8 .949 .20 .31 .89

9 79.7 2.2 78.6 3.3 .958 .32 .12 .90

10 79.6 2.0 78.6 3.0 .958 .32 .02 .91

11 79.5 1.8 78.6 2.7 .958 .32 0.92 .92



Meteorological Observations. cxv

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of Aicgust, 1856.

Solar radiation, Weather, &c.

Sunday.

1170

121.5

122.4

114.0

Sunday.

129.0

Sunday,

Sunday.

131.0

122.0

135.0

Sunday.

Rain.

Inches,

0.20

0.50

0.34

048
0.07

1.21

150
0.07

0.52

1.49

0.36

0.04

010
0.72

0.53

0.40

0.97

Oil
0.25

0.32

0.12

Prevailing direction

of the Wind.

S. E or S.

S. E.

E.

E.
S. or S. E.
S. or S. W.

S. or S. W.

S. W.

S. W. or S. or S. E.

S. W. or S.

S. or S. E.

S.

S. E. or S.

N. E. or N. or W.
S. E. or E.

E. or S. E.

S. E. orE.
S.E.

S. E. or S.

S.E.
S.E.
S.

s.

s.

General Aspect of the Sky.

Cloudy and constantly drizzling.

Cloudy and raining between midnight

[and 2 a, m,

Cloudy and drizzling occasionally.

Cloudy and occasionally raining.

Cloudy & also rain between 9 & 10 a. m.

Cloudless till 4 a. m., clouds of various

[kinds afterwards

Scattered clouds, also slightly drizzling

[between 3 & 4 a. m.
Cloudy, and constantly raining.

[tween midnight and 6 a. m.
Cloudy, and also constantly raining be-

Cloudy & slightly drizzling at midnight.

Cloudy and occasionally raining.

Cloudy, and raining very heavily be-

tween midnight and 2 A. M.

Scattered clouds of various kinds.

Cloudy and occasionally raining.

[and 3 p. m.

Cloudy, also a shower of rain between 2

Cloudy and occasionally raining.

Scattered ^—i.

Cloudy & occasionaly slightly drizzling.

Cloudy and constantly raining.

Cloudy and occasionally raining.

Cloudy and occasionally drizzling.

Cloudy and occasionally drizzling

Scattered <^i. [wards.

Cloudless till 5 a. m. scattered ^i after-

Scattered clouds and a shower of rain

[at 4 p. M.

Cloudy till 6 a. m scattered clouds of

[various kinds afterwards.

M Cirri. ^— i cirro strati, «"»i cumuli, <M euuiulo strati, V-^-i

Vx i cirro cumuli.

Nimbi, — i strati,



CXV1 Meteorological Observations.

Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of August, 1856.

Monthly Eesults.

Mean height of the Barometer for the month,

Max. height of the Barometer, occurred at 10 a. m. on the 21st,

Min. height of the Barometer, occurred at 4 p. m. on the 2nd,

Extreme range of the Barometer during the month,

Inches.

29.642

29.786

29.430

0.356

Mean Dry Bulb Thermometer for the month,

Max. Temperature, occurred at 1 & 2 p. m. on the 7th,

Min. Temperature, occurred at 6 a. m. on the 11th,

Extreme range of the Temperature during the month,

o

82.4

90.0

77.2

12.8

Mean Wet Bulb Thermometer for the month,

Mean Dry Bulb Thermometer, above Mean Wet Bulb Thermometer,.

Computed Mean Dew Point for the month,

Mean Dry Bulb Thermometer, above computed Mean Dew Point,

Mean elastic force of vapour for the month,

Mean weight of vapour for the month, .. .. ....

Additional weight of vapour, required for complete saturation

Mean degree of Humidity for the month, complete saturation being unity,

Rained 25 days. Max. fall of Rain during 24 hours,

Total amount of rain during the month,

o

79.7

2.7

78.3

4.1

Inches.

0.949

Troy grains.

10.20

1.41

0.88

Inches.

1.50

10.30



Meteorological Observations. cxvn

Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor General* s Office, Calcutta,

in the month of August, 1856.

•

Monthly Results.

Table showing the number of days on which at a given hour any particular wind

blew, together with the number of days on which at the same hour,

when any particular wind was blowing it rained.

c c d B d c c
o c o o o 5 o • o c
a H d 2 W d _c £ ,d d £ c a d

Date. N.
'5

£ C3 E.
5
OS 00

'3

P5

s.

S. s GQ cS £ cl 6 3
S3

"5

Pi

No.

1

of day

Midnight. 1 6 3 8 2 9 2 1

1 1 8 1 7 2 9 1 1

2 1 6 9 3 8 1 2 1

3 1 5 9 3 8 2 1

4 1 6 9 3 7 1 2 1

5 1 6 1 9 6 3 2 1

6 1 8 1 7 6 3 2 1

7 1 1 7 8 2 5 3 1 1

8 1 4 5 6 2 5 4 ] 1

9 5 3 3 1 10 1 5 2

10 1 2 5 2 5 1 8 2 5 2

11 3 1 3 1 5 3 10 2 5 1

Noon. 3 4 1 6 3 7 1 6 1

1 2 4 2 7 1 9 1 •1

2 1 1 4 2 8 3 9 1

3 1 1 4 1 7 2 10 1 4

4 4 3 11 2 8 3

5 4 10 1 9 1 2 ]

6 3 1 11 1 <s 2 2 1

7 4 10 2 9 1 1 1 1 1

8 4 10 Id 2 1 1 1

9 5 1 9 2 10 1 ] 1

10 5 9 10 2 1 1

11 5 2 9 10 2 1 1



CXV111 Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of September, 1856.

Latitude 22° 33' 1" North. Longitude 88° 20' 34" East.

Feet.

Height of the Cistern of the Standard Barometer above the level of the Sea, 18.11

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

O co

Range of the Barometer
5 «

M 2
Range of the Tempera-

*I2
En*,

CO

during the day.

c S

ture during the day.

Date.
a a>

M "5 "S
Max. Min. Diff.

Ofl r~\ Max. Min. Diff.

S" s

Inches. Inches. Inches. Inches. o o o o

1 29.476 29.530 29.400 0.130 85.5 91.6 81.1 10.5

2 .360 .474 .265 .209 83.3 88 .0 80 7 7.3

3 .290 .529 .156 .373 80.8 83.2 79 4.2

4 .638 .723 .551 .172 84.0 88.6 80.8 7.8

5 .707 .783 .630 .153 85.1 90.2 81.3 8.9

6 .648 .702 .590 .112 85 8 90.6 82.8 7.8

7

8

Sunday.
.706 .754 .665 .089 85 1 90.8 82.1 87

9 .686 .750 .600 .150 85.1 90.2 81.8 8.4

10 .655 .712 .591 .121 82.6 89.6 78.4 11.2

11 .628 .683 .565 .118 82.7 88.8 79 6 9.2

12 .668 .728 .606 .122 83 7 90.8 80.6 10.2

13 .750 .820 .685 .135 82.7 86.0 80 6 54

14

15
Sunday.

.7H4 .859 .715 .144 81.5 84.6 79.6 5.0

16 .676 .742 .571 .171 84.1 89.0 80.2 8.8

17 .602 .674 .521 .153 85 5 90.3 82.1 8.2

18 .620 .759 .519 .240 80.7 84.4 79.0 5.4

19 .763 .821 .698 .123 79.5 82 9 76.6 6.3

20 .755 .832 .699 .133 81.1 86.2 77.0 9.2

21

22
Sunday.

.8f)3 .865 .732 .133 84.2 89.8 80.3 9.5

23 .787 .870 .683 .187 84.5 89.8 80.6 9.2

24 .729 .801 .645 .156 84.8 90.3 80.7 9.6

25 .704 .772 .625 .147 84.7 90.0 81.4 8.6

26 .732 .801 .659 .142 84 2 88.5 81.2 73
27 • 767 .827 .696 .131 83.4 886 80 8 7.8

28

29
Sunday.

.762 .834 .688 .146 82.8 88.8 80.4 8.4

30 .807 .877 .748 .129 81.1 84.2 79.6 4.6



Meteorologica I Observations. cxix

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of September, 1856.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)

H

"a >

.5
*o
p-i

Q
CD
>
O

o

u

O CO
a.

°1
ght

of

Va-

sdfor

cona-

tion. of

Humi-

ete

satura-

mity.

Date.

<D <U

o

a

"3

03

Q
S)

3

S3

13 ;

.fiPS

as t-i 5°

£•3 2
^- a" 4J

C8 co «3

fl S «
•2

J- jg

<p a bo

<u Z, <u

a 5 03 &• o a

*

c *
•- o ^ oi?g

§ a »-. a b^ 2> g.

a

:§ o.'S.
« ;s -2
CD 'U .(J

§ p o p 3 § ^ s

o o o Inches. T. gr. T. gr.

I 80.9 4.6 78.6 6.9 0.958 10.23 2.49 0.80

2 80.4 2.9 78.9 4.4 .967 .39 1.54 .87

3 79.0 1.8 78.1 2.7 .943 .16 0.91 .92

4 81.1 2.9 79.6 4.4 .989 .60 1.57 .87

5 81.3 3.8 79.4 5.7 .983 .49 2.08 .84

6 82.1 3.7 80.2 5.6 1.008 .75 .08 .84

7 Sunday.
8 81.7 3.4 80.0 51 .001 .70 1.87 .85

9 81.7 3.4 80.0 5.1 .001 .70 .87 .85

JO 79.8 2.8 78.4 4.2 0.952 .23 .45 .88

il 80.0 2.7 78 6 4.1 .958 .30 .42 .88

12 80.5 3.2 78.9 4.8 .967 .37 .70 .86

13 79.6 3.1 '78.0 4.7 .940 .09 .63 .86

14 Sunday.

15 79.4 2.1 78.3 3.2 .949 .22 .09 .90

16 80 4 3.7 78.5 5.6 .955 .23 .98 .84

17 81.6 3.9 79.6 5.9 .9d9 .56 2.16 .83

18 78.6 2.1 77.5 3.2 .925 9.98 1.06 .90

19 77.4 2 1 76.3 3.2 .890 .63 .03 .90

20 7b.

7

24 77.5 3.6 .925 .96 .21 .89

21 Sunday.
22 80.6 3.6 78.8 5.4 .964 10.34 .90 .85

23 80.5 40 78.5 6.0 .955 .23 2 12 .83

24 80.8 4.0 78.8 6.0 .964 .31 .15 .83

25 80.7 4.0 78.7 6.0 .961 .29 .13 .83

26 80.7 3.5 78.9 5.3 .967 .37 1.87 .85

27 80.2 3.2 78.6 4,8 .958 .28 .68 .86

28 Sunday.
29 79.9 2.9 78.4 4,4 9.52 .23 .52 .87

30 79.2 1.9 78.2 2.9 .946 .19 0.98 .91



cxx Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of September, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

o £ . Range of the Barometer
,0 il

3 2 Range of the Temperature

2 S % for each hour during
i

for each hour during

.SPOfe the month. £>g the month.
Hour.

33 « oi

05 -S "t? Max. Min. DifF.
C 2
68 H Max. Min. Diff.

aj *^> so

i

Inches. Inches. Inches. Inches. o o o

Mid-
night.

29.688 29.818 29 262 0.556 81.9 84.4 78.6 58

1 .672 .808 .224 .584 81.4 83.9 78.0 5.9

2 .657 .798 .209 .589 81.4 83.4 78.9 4.5

3 .652 .792 .178 .614 81.1 83.6 77.4 6.2

4 .650. .H00 .156 .644 80.9 83.4 77.4 6.0

5 .658 805 .165 .640 80.8 83.6 77.4 6.2

6 .673 .823 .176 .647 80.7 83.6 77.0 6.6

7 .693 .840 .191 .649 81.4 84.0 78.4 5.6

8 .713 .858 .200 .658 82.5 85.7 76.6 9.1

9 .724 .870 .207 .663 83 7 87-2 78.0 9.2

10 .727 .877 .216 .661 84.9 88 2 78.4 9.8

.717 .858 .243 •615 86.1 89-6 78.6 11.0

Noon. .698 .848 .262 .586 86.9 90.6 78.0 12.6

1 .670 .813 .284 .529 87.0 90.8 80.0 10.8

2 .641 .780 .280 .500 87.0 91.6 82-0 y.6

3 .624 .761 .284 .477 86.1 90.3 80.6 9.7

4 .613 .762 .279 .483 85.8 90.3 79.8 10 5

5 .616 .748 .280 .468 85.0 89.4 80.2 9.2

6 .629 .766 .265 .501 84.0 87.8 78.4 94

7 .650 .794 .287 .507 83.4 86.4 79.4 7.0

8 .676 .825 .311 .514 82.9 85 8 80.0 5.8

9 .698 .843 .323 .520 82.6 85.4 79.8 5 6

10 .707 .854 .319 .535 82.3 85.2 79 3 59
11 .702 .854 • 307 .547 81.9 84.7 78.6 6.1



Meteorological Observations. cxxi

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of September, 1856-

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

—

(Continued,

J

.0 +s

'5
1 "o i o 'o O c" i i"5

$ P t> o .2
3*« 1

<o 03

<2

CO .*

.5 5
CD o

o •- M) V s- V •s

Hour.

= 1

>
o

pq

Q
>
O
^>
a

"I 9 §3

•~ '-I r*U-3 5

a wo
,2 srB o £T

3 * °

S3 §

la*?

a |
s
o

Q i 2

o o Inches. Troy grs. Troy grs.

Mid-
79.9 2.0 78.9 3.0 0.967 10.41 1.03 0.91

night.

1 79.6 1.8 78.7 2.7 .961 .25 0.92 .92

2 79.5 1.9 78.5 2.9 .955 .29 .98 .91

3 79.3 1.8 78.4 2.7 .952 .25 .92 .92

4 79.3 1.6 78.5 2.4 .955 .31 .79 .93

5 79.3 1.5 78.5 2.3 .955 .31 .76 .93

6 79.3 1.4 78.6 2.1 .958 .34 .70 .94

7 79.8 1.6 79.0 2.4 .970 .46 .81 .93

8 80.0 2.5 78.7 3.8 .961 .33 1.31 .89

9 80.5 3.2 78.9 4.8 .967 .37 .70 .86

10 80.8 4.1 78.7 6.2 .961 .29 2.20 .82

11 81.2 4.9 78.7 7.4 .961 .26 .69 .79

Noon. 81.4 5.5 78.6 8.3 .958 .21 3.04 .77

1 81.4 5.6 78.6 8.4 .958 .21 .08 .77

2 81.3 5.7 78.4 8.6 .952 .12 .17 .76

3 81.1 5.0 78.6 7.5 .958 .21 2.74 .79

4 81.0 4.8 78.6 7.2 .958 .23 .60 .80

5 80.6 4.4 78.4 6.6 .952 .17 .36 .81

6 80.4 3.6 78.6 5.4 .958 .28 1.89 .85

7 80.4 3.0 78.9 4.5 .967 .37 .59 .87

8 80.1 2.8 78.7 4.2 .961 .33 .46 .88

9 80.1 2.5 78.8 3.8 .964 .36 .32 .89

10 80.0 2.3 78.8 3.5 .964 .36 .22 .90

11 79.9 2.0 78.9 3.0 .967 .41 .03 .91



exxi i Meteorological Observations,

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor OeneraVs Office, Calcutta,

in the month of September, 1856.

Solar radiation, Weather, &c.

£ a

<£

o.2

.9

Prevailing direction

of the Wind.
General Aspect of the Sky.

& CO 33

8 *

Inches.

[p. M., cloudless afterwards.

1 137.4 .

,

N. E. & E. Cloudless till 5 a, m. scattered Oi till 6

2 •• 0.45 N. E.

[ing high)

Cloudy and constantly drizzling, also a

high N. Easter was blowing during the

night.

3 .

,

0.80 S.&N.E. (bothblow- Cloudy and constantly raining.

4 0.30 E.&S. Cloudy and occasionally raining, [wards.

5 141.0 S. Cloudless till 6 a. m., scattered *"»i after-

6 128.0 •• w. Scattered clouds.

7 Sunday. 2.30 . .

8 122.6 Variable. Scattered clouds.

9 123.0 S. & S. W. Cloudless till 6 a. m., cloudy afterwards.

10 126.0 0.66 Variable. Cloudy and also rain between 4 & 5 P. M.

11 127.0 0.12 E. &N. Scattered clouds.

12 131.0 0.46 N. E. & S. Cloudless till 7 a. m., scattd. clouds after-

wards, also a shower of rain at 3 p. m,

13 .. •• S. E. & N. E. & E. Scattered clouds.

14 Sunday. 0.38 [wards, also a shower of rain at 10 a. m.

15 0.22 E. & S. Scattered ^— i till 8 A. m., cloudy after-

16 132.0 , m S. E. & S. Cloudy till 8 A. m., scattd. ^—i afterwards.

17 131.4 •• N. W. & W. Cloudless till 4 a, m., scattd. clouds af-

terwards.

18 t 1.32 W. & E. Cloudy and constantly drizzling.

19 0.56 E. (high) & S. Cloudy and occasionally raining.

20 nr'o •• E. & S. Scattered ^i.

21 Sunday. 0.28 [p. m., cloudless afterwards.

22 1370 .. S. Scattd. N— i till 7 a. m., scattd. ^i till 6

23 135.0 , s. Cloudless till 6 A. M., scattd. ^i afterwards.

24 142.5 .

.

s- Cloudless till 6 A. m., scattd. ^i afterwards.

25 136.0 s. Scattd. clouds of various kinds till 6 P. M.

20 S. E. & S. Cloudy. [cloudless afterwards.

27 136\4 0.19 S. E. & S. Cloudless till 6 a., m., scattd. >—i after-

[wards also little rain at 7 A. M. & 2 p. M,

28 Sunday. .. .. [zling occasionally.

29 128.0 0.10 E. &S. Scattd. clouds also thundering and driz-

30 *• 0.88 E &S. Scattd. clouds till 6 p. m., cloudless af-

terwards, also raining at 5 A. M. &4r. M.

\i Cirri, \—i Cirro-strati,

V*i Cirro-cumuli.

Cumuli, 'M Cumulo-strati, Vv-i Nimbi, — i Strati,



Meteorological Observations. cxxm

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

for the month of September, 1856.

Monthly Eestjlts.

Mean height of the Barometer for the month,

Max. height of the Barometer, occurred at 10 A. m. on the 30th,

Min. height of the Barometer, occurred at 4 a. m. on the 3d,

Extreme range of the Barometer, during the month,

Inches.

29.673

29.877

29.156

0.721

Mean Dry Bulb Thermometer for the month,

Max. Temperature, occurred at 2 p. m. on the 1st,

Min. Temperature, occurred at 8 a. m. on the 19th,

Extreme range of the Temperature, during the month,

o

83.4

91.6

76.6

15.0

Mean Wet Bulb Thermometer for the month, ..

Mean Dry Bulb Thermometer, above Mean Wet Bulb Thermometer,..

Computed Mean Dew-point for the month,

Mean Dry Bulb Thermometer above computed Mean Dew-point,

Mean elastic force of vapour for the month,

o

80.3

3.1

78.7

4.7

Inches.

0.961

Troy grains

Mean weight of vapour for the month, .. .. .. 10.31

Additional weight of vapour required for complete saturation, .. 1.65

Mean degree of Humidity for the month, complete saturation being unity, 0.86

Inches.

Rained 19 days. Max. fall of rain during 24 hours, .. .. 2.30

Total amount of rain during the month, .. .. 9.02

Prevailing direction of the Wind. South and East,

On Wednesday the 3d, the Barometer at 4 a. m. descended to 29.156 inches,

which is the lowest reading we have had for the last three years. After 4 a. m.

the Barometer commenced ascending and continuously ascended till midnight:

without exhibiting the usual daily tides ; the highest reading of the Barometer on

the midnight aforesaid of the 4th, being 29.555 inches. During the time the

Barometer was indicating the unusual readings described above, it rained incessantly.

Also a high North-easter blew from midnight till 9 a. m., after which a light

easterly breeze sprung up which continued for three hours. Finally from 1 p. M.

till midnight following there was a high southerly breeze. All tins took place on
the 3d ; on the 4th, again the Barometer exhibited the usual daily tides, the weather

remaining as unsteady as on the 3d.



CXX1V Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of September, 1856.

Monthly Bestjlts.

Table showing the number of days on which at a given hour any particular wind

blew, together with the number of days on which at the same hour when

any particular wind was blowing it rained.

Hour.

N

c
c
a
'3

03

e4

c
o

03 E.

s
o

'3

03 S.E.

(3

O
c

S.

5

.5

a
o
c
'3

03 W.

s
o
C

"efl

05

£
fc

s"

_c

SE

oi

a
SB

o
a
'5

03

•

No . oi' days

Midnight.

1

1

1

f

2

2
6
6

3
2

10
9

2
2

1

1

2
4

2 1 2 1 5 4 9 1 1 1 2
3 1 2 1 6 4 10 1 1 2
4 ] 2 1 6 4 9 1 1 I 2 1

5 1 1 1 6 1 2 9 3 1 1 1 1

6 3 4 4 1 3 1 6 3 3 1

7 1 5 1 4 4 1 8 3 3 1

8 2 5 1 6 1 4 6 1 3

9 6 4 1 4 6 3 1 2 1

10 1 4 6 5 5 1 3 1 1 1

11 1 5 4 1 2 5 2 6 2 1

Noon. 5 6 2 1 4 5 4 1

1 5 1 5 1 2 5 1 4 3 2
2 1 1 1 6 1 4 1 5 4 4 1

3 1 ] 3 2 7 8 2 4 1 2
4 4 2 4 1 4 I 8 1 4 1 1

5 3 1 6 1 3 11 1 2 1

6 3 5 5 10 1 1 1 1

7 2 2 2 5 2 13 2 1 1

8 1 3 ] 4 1 2 13 1

9 3 6 2 13 2
10 1 2 6 2 1 12 1. 1 2
11 1 2 1 5 ] 3

1
n 1 2 2 1

'

J



Meteorological Register kept at Agra. cxxv

Meteorological Register kept at the Office of the Secretary to Go-

vernment, N. W. P., Agra, for the month of July, 1856.

Maximum pressure observed at 9.50 a. m.

Temperature.
a

5
_c

ca

s*

>.
,

o o Aspect of the Sky.
V
03

S3 JO
"3

a
t*.

<u
a
o

5
<

M a
03

&
Cm
eS

o 5 1 Q a

1 29.032 99.8 99.4 81.5 N. E. ^— scattered in zenith.

2 29.037 98.8 98.9 81.0 N. W. .. ^ very few scattered.

3 29.083 88.9 88.0 80.5 N. E. .. Vv. scattered.

4 29.113 84.8 83.8 79.5 N. E. .

.

W. all over.

5 29.087 87.3 86.9 82.3 N. E. .

.

W scattered.

6 29.063 86.8 87.0 82.0 S. E. .

,

V^ ditto.

7 29.125 88.9 88.9 81.9 S.W. ,

,

Vx- ditto.

8 29.105 89.5 89.5 80.5 N. W. ^— ditto.

9 29.079 86.9 87.9 83.3 W. 1.12 V>- ditto.

10 29.055 85.6 86.6 82.1 s. w. 1.12 V*- all over.

11 29.019 90.5 90.9 80.4 N. W. Clear.

12 29.055 89.9 88.6 82.5 E. ^- scattered all over.

13 29.081 87.0 87.0 83.2 E. 0.27 V*. ditto.

14 29.063 86.5 86.5 82.9 S. E. .

,

^*- all over.

15 29.023 87.9 88.0 84.2 S. W. .

.

^- ditto.

16 28.995 79.5 79.8 79.0 N. W. ^- ditto.

17 29.003 79.9 80.0 75.5 N. W. 1.37 ^ ditto.

18 29.993 79.2 79.5 78.2 W. ^- ditto.

19 29.027 81.8 81.4 80.0 N. W. ,. ^ ditto.

20 29,055 86.4 ?6.8 83.0 N. ,. ^- scattered.

21 29.075 90.8 90.8 84.6 N. E.
1 ^ ditto.

22 29.059 92.8 92.4 83.9 N. E. •

«

W
ditto.

23 29.077 90.3 90.0 82.1 N. Vl- ditto.

24 29.017 88.3 89.0 81.9 E. 0.15 ^ ditto.

25 29.051 87.0 87.4 82.5 S. E. .

.

W
ditto.

26 29.055 87.0 87.0 83.5 N. E. 1.00 W
ditto.

27 29.025 85.2 85.2 82.0 S. E. ^- all over.

28 29.005 85.9 85.8 80.5 E. . . ^- scattered.

29 29.067 84.2 84.5 80.5 E. .

.

^- all over.

30 29.050 86.9 86.9 82.9 N. E. . .
W

ditto.

31 29.019 87.0

87.4

87.4 82.1 N. W. ^- scattered.

Mean. 29.051 87.5 81.7 5.03

Note.—The dry bulb and maximum Register do not agree ; the former always
reads more than the latter. The average difference is 1.6.



CXXVl Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-

vernment, iV. W. P., Agra,for the month of July, 1856.

Observations at apparent Noon.

Te mperature. 13
a

E

a

&

03

Q

33

a
p

PQ

5
o

o O

"3

PQ

o
a
o

o

s

>*

es

s
Of

Aspect of the Sky.

, 29.017 192.9 102.6 83.5 N. E. Clear.

2 29.031 101.0 101.2 82.5 N. W. n- scattered all over.

3 29.073 90.8 90.0 82.0 N. E. ^- scattered.

4 29.113 85.6 85.0 81.5 E. ^- all over.

5 29.057 90.0 89.5 84.0 N. ^*- scattered.

6 29.051 90.3 90.5 83.5 S. E. Ditto.

7 29.115 91.0 92.0 83.0 N.W. Ditto.

8 29.083 92.0 93.0 82.0 N. W. *- Ditto.

9 29.069 90.5 91.1 83.5 W. Vv. Ditto.

10 29.047. 89.0 89.2 82.0 W. V\_ all over.

11 29.013 93.5 93.4 80.2 N. W. V\- scattered.

12 29.055 90.8 90.1 83.5 E. ^- scattered over.

13 29 063 88.0 87.5 8^.9 N. E. ^- all over.

14 29.033 88.9 89.5 84.5 S. E. ^- scattered all over.

15 29.001 88.3 88.0 83.9 N. E.
y^- all over.

16 28.983 81.9 82.2 80.9 N. W. Ditto.

17 29.003 82.0 81.9 79.5 N. W. Ditto.

18 28.987 81.0 81.1 80.0 W. Ditto.

19 29.041 80.9 80.6 79.5 N. W. Ditto.

20 29.027 87.8 88.2 83.5 N. y^- scattered.

21 29.059 90.9 91.5 84.9 N. Ditto.

22 29.071 94.2 94.5 84.2 S. E. Ditto.

23 29.071 92.4 92.1 82.5 N. E. Ditto.

24 29.013 96.6 90.0 81.9 E. Ditto.

25 29.051 87.9 87.5 83.0 S. E. Ditto.

26 29.045 85.8 84.5 82.1 N. E. V\_ all over.

27 29.003 87.0 87.5 82.0 E. V- scattered.

28 28.935 86.9 86.9 81.0 E. v"»- all over.

29 29.061 86.5 87.0 81.0 E. Ditto.

30 29.035 85.0 84.0 81.5 N. E. Ditto.

31 28.995 85.5 83.0 80.9 W. Ditto.

Mean. 29.039 89.0 88.8 82 2



Meteorological Register 7cept at Agra, cxxvu

Meteorological Register Icept at the Office of the Secretary to Go-

vernment, N. W. P., Agra, for the month of July, 1856.

M inimum pressure observed at 4 p. m.

u
<u

a
o
•—

ea

cq

Temperature.
Maximum and
Minimum.

Aspect of the

Sky.

-6
a
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a
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a
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a
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a
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a
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98.5

PS
cm
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3
s
a

1 28.927 107.8 108.0 85.0 107.0 100.0 n- scattered in zen. N. E.

2 28.931 83.9 84.5 80.0 104.0 88.0 96.0 Vv_ all over. N. 1.22

3 28.993 91.9 90.5 82.4 92.0 79.0 85.5 Vv_ scattered. E.

4 29.057 86.0 86.0 82.5 86.0 81.0 83.5 V\_ all over. N. E. 0.12

5 29.005 85.9 85.4 81.2 90.0 81.0 85.5 Vv_ scattd. all over. N. E. .

.

6 28.987 95.5 95.0 84.4 96.0 80.0 88.0 V» scattered. E. ,

,

7 29.031 88.9 87.2 79.5 96.2 81.0 88.6 V\- all over. N. W. .

.

8 29.005 90.5 89.9 81.6 95.0 82.0 88.5 Vi scattd. all over. W.
9 28.975 95.2 94.9 83.5 95.2 75.0 85.1 V\- all over. W. .

.

10 28-969 94.0 93.8 81.7 93.2 74.5 83.85 V— scattered in zen. N. W. .

.

11 28-933 97.8 97.4 82.5 97.2 82.3 89.75 Clear. N. W. .

,

J2 29.005 93.0 91.5 83.0 93.5 85.0 89.25 V\_ scattd. all over. E. .

.

13 29-011 85.5 84.8 81.5 88.0 82.0 85.0 Vv_ ditto. N.
14 28-955 89.0 88.9 83.5 89.5 80.8 85.15 V\_ ditto. E. .

.

15 28-939 88.0 87.0 82.2 88.5 81.8 85.15 V\_ all over. N. E. .

.

16 28-915 85.0 84.9 81.5 84.5 75.2 79.85 Vv. ditto. N. W
17 28-959 83.0 82.9 80.5 83.0 77.8 80.4 Vv- ditto. N. W.
18 28-941 81.0 81.0 80.0 81.2 76.8 79.0 Vv. ditto. W. 0.17
19 28-963 82.9 82.5 80.0 82.5 78.0 80.25 V- ditto. N. .42
20 28.977 92.5 91.9 85.0 92.0 77.9 84.95 n- scattered. N.
21 29-029 95.2 95.0 85.0 95.2 84.0 89.6 W- ditto. N. E. ,

.

22 28.977 97.9 96.8 84.5 97.1 85.0 91.05 Vi- ditto. S. E. ,

.

23 28.965 93.0 90.0 81.5 93.5 84.0 88.75 Vv- ditto. E. .

,

24 28-937 89.0 89.8 81.0 90.0 82.5 86.25 V- ditto. E. .

.

25 29.001 91.5 91.5 83.4 91.2 80.8 86.0 V\- ditto. S. E.

26 28-965 83.0 82.5 81.0 87.2 80.5 83.85 Vv- all over. N. 0.77

27 28-941 85.0 86.0 83.0 88.5 79.8 84.15 Vv_ scattered. s. 0.52

28 28.903 86.9 86.9 81.0 87.0 80.2 83.6 Vv_ all over. E. 0,62
29 29.001 89.9 89.5 81.9 89.5 79.2 84.35 V- ditto. S. E
30 28977 88.9 88.0 82.3 89.3 81.2 85.25 Vv_ ditto. N. W. 0.32

31 28.967 83.9 84.0 82.0 88.0

91.3

82.0

80.9

85.0

86.11

V- ditto. s. w. 0.92

Mean. 28.972 89.7 89.3 81.3 5.08



CXXV111 Meteorological Register kept at Agra.

Meteorological Register Jcept at the Office of the Secretary to Go-
vernme?it, JW. W. P., Agra,for the month of August, 1856.

Maximum pressure observed at 9.50 A. M.

Temperature.
M

k *0B

3 4
o

.2

o

"t3

Aspect of the Sky.

g

5
B 3

o

g
03

<a 03 t+-t **-< M
Q m O o £ o &

1 29.063 84.0 85.0 81.0 N. E. ^- all over.

2 29.021 84 2 84.5 82.1 N. E. 1.57 w ditto.

3 29.073 84.5 84.0 81.0 W. ,

.

w ditto.

4 29.157 81.0 81.0 79.9 E. .

.

w ditto.

5 29.181 84.0 85.5 81.5 E. Vrt- ditto.

6 29.201 83.9 83.5 79.9 E. 0.17 w
ditto.

7 29.201 83.0 836 80.0 S. W.
^ scattered.

8 29.137 84.9 85.0 80.0 W. 0.20 ditto all over.

9 29.179 83.0 83.5 78.5 N. W. .

.

all over.

£ ditto.

. ditto.

. ditto.

v ditto.

» ditto.

10 29.155 83.5 84.0 79.0 N. W. .

.

11 29.177 84.0 843 79.2 N. W. .

.

12 29.219 845 84.9 81.0 N. .

.

13 29.227 84.8 84.1 80.4 N. W. .

.

14 29.205 87-0 88.0 83.4 W. ,

.

15 29.159 86.2 86.0 80.9 s. w. .. y^_ ditto.

16 29.109 78.0 78.0 77.0 w.
Vv_ ditto.

17 29.135 800 80.9 78.5 s. 0.92 V^ ditto.

18 29.157 82.0 83-0 80-0 S. E 1.92 ^_ ditto.

19 29.205 85.0 85-4 hl.4 N. E. 0.32 \^_ ditto.

20 29.267 85.0 84-9 80.5 N. E. .

.

V^_ scattered.

21 29.243 84.0 84-0 80-2 E. .

.

Vv_ all over.

22 29.245 85.0 85^5 81.0 E.
.

,

V>_ ditto.

23 29.203 85.5 86 81.1 E. V\_ scattered.

24 29.187 83.0 82-8 80.0 S E. .

.

V\_ all over.

25 29.199 84.9 85-5 81.0 w. W_ ditto.

26 29.203 79.8 79-9 78.9 w. 1.42 W. ditto.

27 29.225 80.9 82.4 79.5 N. E. 1.40 Vl_ ditto.

28 29.255 83.3 83.9 79.9 s. w. ,

.

Vl_ ditto.

29 29.219 85.1 85.9 82.0 s. w. ,

.

Vx_ ditto.

30 29.183 85.9 86.4 821 N. E. .. Vv. scattered all over.

31 29.115 82.9 84.0 81.0 N. E. •• V\- scattered.

Mean. 29.177 83.6 84.0 80.3 7.92

Barometer Observations corrected for Capillarity only.

\ Cirus.

— Cirro strata.

^ Cumuli.
fv. Cumulo strata.

W3 [_ Vv Nimbi or Nimbus.

Note.—The dry bulb and maximum Register do not agree ; the former always

reads more than the latter. The average difference is 1.6.

i r

1

1



Meteorological Register kept at Agra. cxxix

Meteorological Register kept at the Office of the Secretary to Go-

vernment, 2V". W. P., Agra, for the month of August, 1856.

Observations at apparent NoonL.

Temperature. J a

1
•a
o3

u

a
o

£1

£3
M

«4—

1

O

|
o Aspect of the Sky.

c5

03

ft

o

1 O
<
O 1

1
ft

1 29.047 86.1 87.0 82.5 E. \^ scattered all over,

2 29.001 84.9 88.2 82.1 E. „ all over.

3 29.063 85.0 84.5 81.0 W. „ ditto.

4 29.141 83.9 83.5 80.5 E. „ ditto.

5 29.165 82.8 83.4 81.9 W. „ ditto.

6 29.177 85.2 86.0 80.0 E. „ ditio.

7 29.183 86.0 86.9 81.8 S. W. „ scattered.

8 29.105 86.9 87.0 81.0 w. „ ditto all over.

9 29.142 84.9 84.6 78.4 w. „ all over.

10 29.129 85.8 86.2 79.7 N. W. „ ditto.

11 29.133 86.2 86.9 80.0 N. W. „ ditto.

12 29.203 86.9 86.5 81.8 N. „ ditto.

13 29.203 86.0 86-5 82.2 N. W. „ ditto.

14 29.199 89.0 87.3 82.5 W. „ ditto.

15 29.131 87.9 88-0 80.5 s. w. „ ditto.

16 29.097 78.9 78.4 77.5 w. „ ditto.

17 29.109 83.5 83.5 79.0 s. w. „ ditto.

18 29.135 84.8 84.5 80.4 S. E. „ ditto.

19 29.189 85.9 86.5 81.4 N. E. „ ditto.

20 29.243 86.9 87.9 81.4 E. „ scattered.

21 29.225 85.2 85.2 81.0 S. E. „ all over.

22 29.213 87.5 88.4 82.4 S. E. „ ditto.

23 29.173 85.5 83.1 80.4 S. E. „ ditto.

24 29.155 85.5 85.0 81.0 S. E. ,, ditto.

25 29.177 83.5 79.9 78.0 W. „ ditto.

26 29.189 819 82.2 79.6 N. W. „ ditto.

27 29.205 82.9 81.6 80.5 N, E. „ ditto.

28 29.217 85.0 85.5 80.9 S. W. „ scattered all over.
29 29.201 86.9 87.1 81.5 s. w. „ all over.

30 29.155 87.9 88.5 82.9 N. E. „ scattered all over.
31 29.097 84.0 85.0 81.9 N. E. „ scattered.

Mean. 29.155 85.2 85.0 80.8



cxxx Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-

vernment, JV. W. P., Agra, for the month of August, 1856.

Minimum pressure observed at 4 P. m.

Maximum
Temperature. and Minimum.

"3
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t* &
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Aspect of O o
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o $ the Sky. o
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1 28.973 85.0 84.0 81.0 89.0 79.0 84.0 ^- all over. N. W.
2 28.957 83.9 84.0 82.0 86.5 83.8 85.15 ^ ditto. S. 0.67

3 29.021 86.0 86.0 81.4 85.5 78.5 82.0 n- scattered. w. ..

4 29.07.-i 87.8 87.5 82.2 87.5 78.0 82.75 ^">- all over. s. 0.17

5 29.085 86.9 86.7 83.2 88.2 78.0 83.1 „ ditto. s. w. 0.77

6 29.103 88.9 87.9 81.0 89.0 78.5 83.75 „ scattered. E. ..

7 29.085 82.0 83.0 80.9 89.5 78.5 84.0 „ all over. N. W. ..

8 29.039 88.9 88.5 81.6 89.0 79.0 84.0 „ scat. all over N. W. ..

9 29.079 85.5 85.0 77.5 86.0 78.8 82.4 „ all over. W. ..

10 29.069 84.0 83.6 77.5 88.5 79.0 83.75 „ ditto. N. W. 0.50

11 29.051 87.9 88.1 80.5 88.0 79.0 83.5 „ ditto. N. ..

12 29.127 84.9 84.4 79.5 87.1 78.5 82.8 „ ditto. N. E 0.44

13 29.137 89.9 89.4 83.1 89.5 78.5 84.0 „ ditto. N. E.

14 29.109 86.9 86.0 81.3 90.0 81.2 85.6 „ ditto. N. W. ..

15 29.051 85.0 84.0 80.5 90.0 79.5 84.75 „ ditto. W. ..

16 29.027 78.9 78.5 77.0 80.5 75.0 77.75 „ ditto. W. 5.12

17 29.065 79.5 79.5 78.5 84.5 74.5 79.5 „ ditto. N.

18 29.071 81.0 81.3 80.» 84.8 76.9 80.85 „ ditto. N. E. 0.22

19 29.123 85.0 85.0 82.5 88.5 76.9 82.7 „ ditto. E. 0.20

20 29.153 88.9 88.9 80.9 88.9 79.0 83.95 „ in horizon. N. E. ..

21 29 133 84.0 84.5 81.5 89.0 79.8 84.4 „ all over. E.

22 29129 89.9 89.2 81.6 90.0 77.5 83.75 „ ditto. S. E. ..

23 29.095 89.0 88.0 82.2 89.0 79.0 84.0 „ ditto. N. E. • •

24 29.109 81.0 81.0 78.6 85.5 79.0 82.25 „ ditto. S. W. 0.62

25 29.105 79.8 79.6 78.5 85.2 77.0 81.1 „ ditto. w. 1.02

26 29.123 82.9 82.0 80.0 84.0 75.0 79.5 „ ditto. N. W.
27 29.139 79.9 79.6 78.9 82.0 77.2 79.6 „ ditto. N. 0.62

28 29.145 87.8 87.2 82.0 88.8 76.0 82.4 „ ditto. s. w.

29 29.125 85.5 83.0 79.5 90.0 76.0 83.0 „ ditto, [over. s. ..

30 29.051 84.9 83.9 81.0 88.5 78.9 83.7 „ scattered all E.

31 29.043

29.083

86.3

85.1

86.0 82.0 87.0 79.5 83.25 „ scattered. E. * *

Mean. 85.0 80.5 87.4 78.2 82.81
I

10.35



Meteorological Observations.

Abstract of the JResults of the Hourly Meteorological Observations

taken at the Surveyor General
1

s Office, Calcutta,

in the month of October, 1856.

Latitude 22° 33' 1" North. Longitude 88° 20' 34" East.

Feet.

Height of the Cistern of the Standard Barometer above the Sea level, 18.11

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

t
of

eter

it. Range of the Barometer W 2
Range of the Tempera-

^ S -3
.2° °fa

during the d *y- ture during the day.

5*

Date.
B a?

Max. Min. Diff.
a r.

Max. Min. Diff.

S3
s

Inches. Inches. Inches. Inches. o o o o

1 29.840 29.894 29.779 0.115 80.9 86.2 78.4 7.8

2 .811 .885 *741 .144 81.5 87.0 77.6 9.4

3 .762 .833 .703 .130 81.2 84.1 79.0 51
4 .735 .807 .655 .152 83.6 88.6 79.3 9.3

5 Sunday.
6 .714 .793 .655 .138 85.1 90.4 81.6 8.8

7 .738 .788 .699 .089 82.8 89.0 79.0 10.0

8 .779 .840 .724 .116 814 87.6 79.0 8.6

9 .771 .850 .684 .166 83.7 89.2 79.3 9.9

10 .698 .784 .638 .146 78.8 82.4 76.2 6.2

11 .624 .673 .577 .096 81.3 85.0 77.0 80

12 Sunday.

13 .758 .815 .713 .102 81.9 85.8 78.6 7.2

14 .799 .853 .753 .100 82.7 88.0 79,3 8.7

15 .846 .906 .788 .118 82.6 87.8 79.3 8.5

16 .844 .918 .777 .141 84.1 89.4 79.4 10.0

17 .831 .893 .778 .115 83.1 86.9 80.0 09
18 .830 .907 .766 .141 81.4 87.1

•'

77.0 10.1

19 Sunday
20 .719 .785 .660 .125 80.0 86.6 74.4 12.2

21 .738 .801 .696 .105 79.4 84.8 74 1 10.7

22 .738 .799 .684 .115 79 6 84.8 74.4 10.4

23 .771 .834 .723 .111 77.7 83.4 72.0 11.4

24 .823 .884 .772 .112 76.9 80.4 74.2 6.2

25 .887 .951 .838 .113 77.4 82.8 73.0 9.8

26 Sunday.
27 .918 .982 .852 .130 80.0 86.0 74.8 11.2

28 .893 .972 .831 .141 80 5 87.0 74.3 12 7

29 .829 .898 .760 .138 81.3 87.5 76.4 11.1

30 .817 .868 .763 .105 80 4 88.6 76.6 12.0

31 .894 .966 .812 .154 76.7 79.6 74.9 4.7

The Mean height of the Barometer, as likewise the Mean dry and wet Bulb

Thermometers are derived, from the twenty-four hourly observations made, durum
the day.



Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of October, 1856.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon. (Continued.)
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gf.l03 T3 -M
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o o o o Inches. T. gr. T. gr.

1 78.7 2.2 77.6 3.3 0.928 10.01 1.09 0.90

2 79.0 2.5 77.7 3.8 .931 .02 .29 .89

3 79.3 1.9 78.3 2.9 .949 .22 0.99 .91

4 80.4 3.2 78.8 4.8 .964 .34 1.69 ,86

5 Sunday.

6 81.8 3.3 80.1 5.0 1.005 .73 .84 .85

7 80.2 2.6 78.9 3.9 0.967 .39 .36 .88

8 78.8 2.6 77.5 3.9 .925 9.96 .31 .88

9 79.8 3.9 77.8 5.9 .934 10.01 2.06 .83

10 77.1 1.7 76.2 2.6 .887 9.60 0.84 .92

11 79.4 1.9 78.4 2.9 .952 10.25 .99 .91

12 Sunday.

13 79.4 2.5 78.1 3.8 .943 .14 1.30 .89

14 79.2 3.5 77.4 5.3 .922 9.9L .81 .85

15 79.2 3.4 77.5 5.1 .925 .94 .74 .85

16 80.1 4.0 78.1 6.0 .943 10.10 2.11 .83

17 79.2 3.9 77.2 5.9 .916 9.83 .03 .83

18 75.2 6.2 72.1 9.3 .778 8.38 .89 .74

19 Sunday.

20 74.4 56 71.6 8.4 .766 .27 .54 .77

21 74.0 5.4 71.3 8.1 .758 .20 .42 .77

22 73.9 5.7 71.0 8.6 .751 .10 .59 .76

23 71.1 6.6 67.8 9.9 .677 7.33 .77 .73

24 72.8 4.1 70.7 6.2 .744 8.08 1.78 .82

25 74.3 3.1 72.7 4.7 .792 .59 .42 .86

26 Sunday.

27 74.7 5.3 72.0 8.0 .776 .36 2.45 .77

28 74.5 6.0 71.5 9.0 .763 .23 .75 .75

29 76 2 5.1 73.6 7.7 .817 .79 .45 .78

30 763 4.1 74.2 6.2 .832 .98 1.96 .82

31 74.4 2.3 73.2 3.5 .806 .75 .05 .89

11 the llygrometrical elements are computed by the Greenwich constants.



Meteorological Observations. m

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of October, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

o J? . Range of the Barometer
JO £ Range of the Temperature

3 II for each hour during CO *>

frl

for each hour during

Hour.
the month. the month.

S5 1S
Max. Min. Diff. Max. Min. Diff.

§ §

Inches. Inches. Inches. Inches. o o

Mid-
night.

29.797 29.923 29.631 0.292 79.3 84.0 74.9 9.1

1 .783 .922 .614 .308 79.0 83.8 74.9 8.9
2 .776 .906 .592 .314 78.6 83.4 75.0 8.4
3 .764 .900 .577 .323 78.5 83.2 74.5 8.7
4 .768 .900 .581 .319 78.1 82.8 73.5 9.3
5 .776 .921 .589 .332 78.0 82.6 73.0 9.6
6 .800 .934 .610 .324 77.7 82.4 72.6 9.8
7 .821 .959 .632 .327 78.3 83.6 72.0 11.6
8 .843 .969 .667 .302 80.0 86.0 73.2 12.8
9 .855 .980 .671 .309 80 9 87.2 73.0 14.2

10 .853 .982 .673 .309 82.1 88.6 73.6 15.0
11 .836 .949 .658 .291 83.2 89.0 76.4 12.6

Noon. .809 .924 .627 .297 84.8 88.6 75.4 13.2
1 .782 .904 .609 .295 85.1 89.1 77.4 11.7
2 .761 .878 .590 .288 84.7 89.4 78.4 110
3 .745 .873 .590 .283 . 84.8 90.4 76.2 14.2
4 .743 .891 .585 .306 84.0 90.4 75.4 150
5 .750 .914 .603 .311 83.2 89.6 74.9 14.7

6 .758 .914 .614 .300 81.8 86.2 75.5 10.7

7 .778 .929 .633 .296 81.0 85.7 75.8 9.9

8 .798 .955 .648 .3(i7 80.5 85.3 75.8 9.5

9 .808 .965 .658 .307 80.2 85.0 75.6 9.4
10 .812 .966 .660 .306 79.9 85.0 75.2 9.8

11 .808 .962 660 .302 79.5 84.4 75-4 9.0

The Mean height of the Barometer, as likewise the Mean dry and wet Bulb
Thermometers are derived from the Observations made at the several hours
during the month.



IV Meteorological Observations.

Abstract of the Besults of the Sourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of October, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

—

(Continued.)
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O Inches. Troy grs. Troy grs.

Mid-
76.9 2.4 75.7 3.6 0.873 9.43 1.16 0.89

night.

1 76.8 2.2 75.7 3.3 .873 .45 .05 .90

2 76.4 2.2 75.3 3.3 .862 .34 .04 .90

3 76.4 2.1 75.3 3.2 .862 .34 .01 .90

4 76.0 2.1 74.9 3.2 .851 .22 .00 .90

5 75.9 2.1 74.8 3.2 .849 .20 0.99 .90

6 75.6 2.1 74,5 3.2 .840 .12 .98 .90

7 76.1 2.2 75.0 3.3 .854 .25 1.03 .90

8 76.8 3.2 75.2 4.8 .860 .28 .53 .86

9 76.9 4.0 74.9 6.0 .851 .17 .93 .83

10 77.4 4.7 75.0 7.1 ,854 .:s 2.33 .80

11 77.6 5.6 74.8 8.4 .849 ,ii .78 .77

Noon. 78.3 6.5 75.0 9.8 .854 .12 3.34 .73

1 78.6 6.5 75.3 9.8 .862 .21 .36 .73

2 78.3 6.4 75.1 9.6 .857 .15 .27 .74

3 78.1 6.7 74.7 10.1 .846 .05 .41 .73

4 77.8 6.2 74,7 9.3 .846 .06 .11 .74

5 77.8 5.4 75.1 8.1 .857 .19 2.70 .77

6 77.6 4.2 75.5 6.3 .868 .35 .05 .82

7 77.7 3.3 76.0 5.0 .882 .50 1.64 .85

8 77.6 2.9 76.1 4,4 .885 .55 .43 .87

9 77.4 2.8 76.0 4.2 .882 .52 .36 .88

10 77.2 2.7 75.8 4.1 .876 .46 .32 .88

11 76.9 2,6 75,6 3.9 .871 .40 .26 .88

All the Hygrometrical elements are computed by the Greenwich constants.



Meteorological Observations.

Solar radiation, Weather, &c.

i-S
auge bove

d.
•

00 3 «
§ Prevailing direction General Aspect of the Sky.

e3 » •P§ of the Wind.

P I" &**
O Inches. [o'clock.

1 0.39 s. e: & e. Cloudy, also occasionally raining after 12
2 2.13 S. & S. E. Cloudy, also raining in the morning &

at 5 p. M.

" 0.56 S. E. & S. Cloudless till 4 A. M., cloudy till 9 p. m.
cloudless afterwards. Also raining at

9 A. M.

Cloudless till 6 a. m. scattered ^i till4 S.

6 p. M. cloudless afterwards.

5 Sunday,
6 144.5 0.16 W. & S. E. Cloudless till 4 A. m. scatd. ^i till 6 p. m,

cloudless afterwards. Also slight rain

at 10 A. m. & 6 P. M.

7 •• 2.00 s. Cloudless till 4 A. m. cloudy afterwards,

also heavy rain from 2 p. m. to 3 p. M.
8 140.0 0.16 N. E. Cloudless till 4 a. m. scatd. ^-i & ^i

till Noon, cloudy afterwards, also slight

rain between 2 & 4 p. M.
9 141.0 E. & N. & N. E. Scattered clouds of various kinds.

10 •• 1.84 N. E. Cloudy with incessant rain from 7 A. M.
till midnight.

11 •• 0.52 E. & 8. E. (both
blowing high.)

Cloudy, also constantly drizzling be-

tween midnight & 10 A. M.
12 Sunday. 0.63
13 0.49 S. & E. & S. E. Cloudy, also raining heavily at midnight.
14 141.0 .

,

s. & s. w. Scatd. clouds of various kinds, [wards.
15 136.0 .

.

Variable. Cloudless till 6 A. M. scatd. clouds after-

16 148.0 Variable. Cloudless till 7 A. m. scatd. clouds till

5 p. m. cloudless afterwards.

17 133.0 .

.

N. W. & N. & S. W. Scatd. V-i & ^i till 9 a. m. cloudy till 4
18 143,0 •• N. W. Cloudless, [p. M. cloudless afterwards.

19 Sunday,
20 143.5 •• N. W. Cloudless till 5 A. m. scatd. M & ^-i till

3 p. m. cloudless afterwards, [wards.
21 131.2 N. W. Scatd. M & V-i till 7 p. m., cloudless after-

22 132.0 •• N. W. Cloudless till 4 a. m. scatd. V-i till 6 p. m.
cloudless afterwards. [wards.

23 128.0 .

.

N. w. & w. Cloudless till 4 A. M. scatd. clouds after-

21 N. W, Cloudy.
25 132.8 0.10 S. Scatd. clouds and occasionally drizzling

before sunrise.
2<; Sunday.
27 140.2 •• N.Wf Cloudless till 10 A. M. scatd. v_i & \j

& ^i till 4 p. m. cloudless afterwards.
2y 143.6 N.W. Cloudless till 8 A. M. scatd. \—i & ^i till

8 p. M. cloudless afterwards.
2D 134.0 •• N. &. S. Cloudless till 3 A. M. scatd.W & ^i till

6 p. m. cloudless afterwards,
30 143.0 0.10 N. & S. E. Scatd. clouds of various kinds till 3 P. M.

cloudy with little rain till 7 P. m.
cloudless afterwards.

31 •• 0.13 N. E. & S. Cloudless till 3 a. M. cloudy afterwards
with little rain between 2 and 5 P. M.

M Cirri, \-i cirro strati, ^i cumuli, n-i cumulo strati, Vw nimbi, — i strati,

^i cirro cumuli.



VI Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observation*,

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of October, 1856.

Monthly Eestjlts.

Mean height of the Barometer for the month,

Max. height of the Barometer, occurred at 10 A. M. on the 27th,

Min. height of the Barometer, occurred at 3 a. m. on the 11th,

Extreme Range of the Barometer during the month,

Inches.

29.793

29.982

29.577

0.405

Mean Dry Bulb Thermometer for the month,

Max. Temperature, occurred at 3 & 4 P. M. on the 6th,

Min. Temperature, occurred at 7 A. m. on the 23rd,

Extreme Range of the Temperature during the month,

o

81.0

90.4

720

18.4

Mean Wet Bulb Thermometer for the month,

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer,

Computed Mean Dew Point for the month,

Mean Dry Bulb Thermometer above computed Mean Dew Point,

Mean Elastic force of vapour for the month, ...

77.2

3.8

75.3

5.7

Inches.

0.862

Troy grains.

Mean weight of vapour for the month, ... ... ... 9.29

Additional weight of vapour required for complete saturation, ... 1.85

Mean degree of Humidity for the month, complete saturation being unity, 0.83

Rained 15 days. Max. fall of rain during 24 hours,

Total amount of rain during the month,

Prevailing direction of the Wind N. W. & S.

Inches.

2.13

9.21



Meteorological Observations. vn

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of October, 1856.

Monthly Besttlts.

Table showing the number of days on which at a given hour any particular wind

blew, together with the number of days on which at the same hour,

when any particular wind was blowing it rained.

£3 B G c d c a d g
Hour. O o O o o . o o

£
o O

C w a e H a c £ c ti
•i-i J fl

N.
'3

B3 £
'3

E.
"3

od s.
"as

«2 £ £ s
03 "3 '5

No. cf daj s.

•

Midnight. 1 3 1 2 3 3 1 1 7 1 G

1 2 3 1 2 2 4 1 G 6

2 2 1 1 3 1 3 4 1 G 5

3 1 1 2 3 1 3 4 7 5

4 3 2 3 3 4 8 2

5 2 2 3 1 4 1 4 1 7 1 2

6 2 2 2 ] 6 2 3 2 7 2

7 3 2 2 5 1 4 3 3 5

8 5 2 1 3 1 2 4 1 2 2 7 1

9 6 2 1 4 2 1 3 2 2 G 1

10 6 2 1 4 1 1 1 3 1 4 i 6 1

11 7 1 1 3 2 1 2 3 1 3 6

Noon. 5 2 1 4 3 2 4 7

1 5 2 1 1 4 1 ] 2 3 9

2 4 3 2 4 2 5 1 5 6

3 4 1 3 2 2 1 2 2 3 5 6

4 1 3 2 2 2 2 1 4 2 t l i)

5 1 4 1 2 6 2 1 4 i V*

6 2 1 (5 2 8 2 s

7 2 1 4 9 1 7 3

8 3 1 3 1 8 1 7 4
9 1 3 1 2 8 2 7 3

10 1 3 1 2 8 2 7 3
11 I I 3 1 7 2 7 3



Vlll Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

for the month of November, 1856.

Latitude 22° 33' 1" North. Longitude 88° 20' 34" East.

feet.

Height of the Cistern of the Standard Barometer above the Sea level, 18.11

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

it

of
ieter

t. Range of the Barometer ' 3 £ Range of the Tempera-

Date.

3an

Heigh

the

Barom

at

32°

Fah during the day.
PQ

|
>» o

fig
g J

ture during the day.

Max. Min. Diff. Max. Min. Diff.

% 8
H

Inches. Inches. Inches. Inches. o

1 29.966 30.042 29.924 0.118 80.1 87.4 74.5 12.9

2

3

Sunday.
.961 .029 .904 .135 80.6 87.3 74.2 13.1

4 .916 .001 .854 .147 81.0 87.3 75.6 11.7

5 .906 29.982 .841 .141 80.9 86.9 76.6 10.3

6 .934 30.008 .886 .122 80.9 87.2 76.7 10.5

7 .955 .028 .900 .128 80.5 86.8 75.4 11.4

8 .932 29.998 .879 .119 79.6 86.6 74.4 12.2

9
10

Sunday.
.990 30.055 .946 .109 76.7 84.4 69.2 15.2

11 .985 .065 .927 .138 75.0 82.6 69.7 12.9

12 30.006 .079 .958 .121 74,9 83.4 67.4 16.0

13 .022 .105 .958 .147 74.3 82.9 67.4 15.5

14 .007 .087 .949 .138 73.2 82.0 66.2 15.8

15 29.980 .055 .932 .123 74.1 82.8 67.2 15.6

16

17

Sunday.
30.001 .076 .932 .144 75.0 82.9 68.3 14.6

18 29.965 .041 .914 .127 75.1 82.6 69.0 13.6

19 .949 .011 .901 .110 74.4 81.8 68.6 13.2

20 .973 .054 .932 .122 73.9 80.2 69.0 11.2

21 .986 .055 .948 .107 73.6 82.2 67.6 14.6

22 .978 .039 .935 .104 71.8 76.6 68.4 8.2

23
24

Sunday.
.964 .037 .911 .126 71.0 74.2 67.2 7.0

25 .977 .030 .925 .105 73.2 77.8 70.8 7.0

26 .988 .071 .928 .143 71.8 79.4 66.4 13.0

27 .973 .050 .898 .152 70.0 77.4 63.9 13.5

28 .950 .028 .896 .132 68,8 77.6 61.9 15.7

29 .971 .047 .921 .126 69.5 7H.4 62.3 16.1

30 Sunday.

The Mean height of the Barometer, as likewise the Mean dry and wet Bulb
Thermometers are derived, from the Twenty-four hourly observations made, during

the day.



Meteorological Observations. ix

Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

for the month of November, 1856.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

6 £ "o S-,

£1
£*<£

a <a O s-
3-°

Date.

J-i

H to

>
o

"o
Cm
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>
o

03
o
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o o
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o
O t*

03 03 T3

* S *
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CO
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ffl
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03

"3

Pd o
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a3

o

"5 13

03

cs a tjo

g a >» a b^ S5> g.S ? ao. S35
§ Q o Q § S < a

o Inches. T.gr. T.gr.

1 75.1 5.0 72.6 7.5 0.790 8.52 2.32 0.79

2 Sunday .

3 75.8 4.8 73.4 7.2 .811 .75 .26 .80
4 76.1 4.9 73.6 7.4 .817 .80 .34 .79
5 76.4 4.5 74.1 6.8 .830 .94 .16 .81

6 76.0 4.9 73.5 7.4 .814 .78 .32 .79

7 75.2 5.3 72.5 8.0 .787 .49 .49 .77

8 73.3 6.3 70.1 9.5 .729 7.87 .82 .74

9 Sunday.
10 69.1 7.6 65.3 11.4 .623 6.78 3.02 .69

11 67.4 7.6 63.6 11.4 .590 .43 2.88 .69

12 68.1 6.8 64.7 10.2 .611 .66 .62 .72

13 67.3 7.0 63.8 10.5 .593 .46 .66 .71
14 66.5 6.7 63.1 10.1 .580 .34 .48 .72

15 67.5 6.6 64.2 9.9 .601 .56 .51 .72

16 Sunday.
17 69.0 6.0 66.0 9.0 .638 .95 .36 .75

18 68.9 6.2 65.8 9.3 .634 .91 .43 .74
19 69.5 4.9 67.0 7-4 .659 7.20 1.95 .79
20 69.0 49 66.5 7.4 .648 .09 .92 .79
21 68.0 5.6 65.2 8.4 .621 6.80 2.13 .76

22 67.4 4.4 65.2 6.6 .621 .81 1.64 .81

23 Sunday.
24 69.2 1.8 68.3 2.7 .688 7.55 0.70 .92

25 70.6 2.6 69.3 3.9 .711 .77 1.05 .88

26 67.6 4.2 65.5 6.3 .628 6.90 .55 .82

27 63.8 6.2 60.7 9.3 .536 5.89 2.11 .74

28 63.1 5.7 60.2 8.6 .527 .80 1.91 .75

29 64.0 5.5 61.2 8.3 .544 6.00 .88 .76

30 Sunday,
1

All the Hygrometrical elements are computet! by the Greenwich constants.



Meteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of November, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

ight

of

ometer

Fabt.

Range of the Barometer for

each hour during the

month.

Range of the Tempera-
ture for e<)ch hour

during the

Hour. qg
month.

Max. Min. Diff. Max. Min. Diff.

l~ g

Inches. Inches. Inches. Inches. O o o

Mid-
night.

29.968 30.028 29.906 0.122 72.3 78.7 65.2 13.5

1 .962 .020 .897 .123 71.7 78.4 64.4 14.0

2 .953 .012 .893 .119 71.3 77.8 63.7 14.1

3 .948 .002 .886 .116 71.0 77.6 63.4 14.2

4 .947 .004 .888 .116 70.2 77.0 62.7 14.3

5 .960 .013 .907 .106 69.9 77.0 62.2 14.8

6 .981 .048 .927 .121 69.6 76.7 61.9 14.8

7 30.004 .060 .957 .103 70.1 77.2 62,2 15.0

8 .029 .088 .975 .113 72.8 80.1 65.0 15. i

9 .043 .105 .982 .123 75.5 82.0 69.2 12.8

10 .038 .082 .977 .105 77.1 83.0 70.6 12.4

11 .015 .068 .945 .123 79.1 86.1 73.2 12.9

Noon. 29.984 .040 .912 .128 80.8 86.8 73.4 13.4

1 .952 .011 .884 .127 81.6 87.4 73.8 13.6

2 .932 29.994 .854 .140 82.2 87.3 74.2 13.1

3 .921 .975 .841 .134 81.7 87.3 73.4 13.9
4 .919 .970 .845 .125 80.1 85.8 73.2 12.6

5 .925 .976 .853 .123 79.0 85.6 72.9 12.7

6 .934 .985 .861 .124 77.2 83.6 7l.2 12.4

7 .951 30.007 .887 .120 75.9 82.0 69.6 12.4

8 .966 .024 .900 .124 75.0 81.2 68.2 13.0

9 .976 .039 .910 .129 74.1 80.4 67.6 12.8

10 .982 .034 .905 .129 73.1 79.8 66.8 13.0
11 .973 .034 .898 .136 72.7 79.4 66.0 13.4

The Mean height of the Barometer, as likewise the Mean dry and wet Bulb
Thermometers are derived from the Observations made at the several hours
during the month.



Meteorological Observations. XI

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of November, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.
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1 1 £7°
ego

c a s c

g a >> a b^ 8*8 2 £,£ :gi><°. 2
3! c CS S
O S »i 3

a Q o Q g a <u 3

Inches. T.gr. T.gr.

Mid-
night.

1

69.2 3.1 67.6 4.7 0.672 7.37 1.21 0.86

68.7 3.0 67.2 4.5 .664 .28 .15 .86

2 68.5 2.8 67.1 4.2 .661 .26 .07 .87

3 68.1 2.9 66.6 4.4 .651 .15 .10 .87

4 67.6 2.6 66.3 3.9 .644 .09 0.96 .88

5 67.4 2.5 66.1 3.8 .610 .04 .94 .88

6 67.3 2.3 66.1 3.5 .640 .04 .86 .89

7 67.6 2.5 66.3 3.8 .644 .09 .94 .88

8 68.7 4.1 66.6 6.2 .651 .12 1.59 .82

9 69.8 5.7 66.9 8.6 .657 .15 2.31 .76

10 70.1 7.0 66.6 10.5 .651 .05 .87 .71

11 70.9 8.2 66.8 12.3 .655 .09 3.44 .67

Noon. 71.2 9.6 66.4 14.4 .646 6.97 4.10 .63

1 71.5 10.1 66.4 15.2 .646 .95 .39 .61

2 72.0 10.2 66.9 15.3 .657 7.06 .48 ,61

3 71.4 10.3 66.2 15.5 .642 6.89 .48 .61

4 70.8 9.3 66.1 14.0 .640 .90 3.94 .64

5 71.0 8.0 67.0 12.0 .659 7.12 .38 .68

6 71.3 5.9 68.3 8.9 .688 .46 2.49 .75

7 70.9 5.0 68.4 7.5 .690 .50 .07 .78

8 70.7 4.3 68.5 6.5 .692 .54 1.77 .81

9 70.2 3.9 68.2 5.9 .686 .49 .58 .83

10 69.5 3.6 67.7 5.4 .674 .39 .40 .84

11 69.3 3.4 67.6 5.1 .672 .37 .31 .85

All the Hygrometrical elements are computed by the Greenwich constants.



xu Meteorological Observations,

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of November, 1856.

Solar Radiation, Weather, &c.

«3 d

^•J
d ° _3

o3 P

Prevailing direction General Aspect of the Sky.
d ® o of the Wind.

R a
h fi^

Inches.

1 144.4 •• S. Scattered clouds till 6 P. M. cloudless

afterwards.

2 Sunday.
3 141.0 .

.

w. &s. Cloudless.
4 145.8 .

.

s. w. & w. Cloudless nearly the whole day.

5 136.7 •• s. w. & w. Cloudless till 5 a. m. scattered V-i and
*"»i till 6 P. m. cloudless afterwards.

6 139.0 •• N. Cloudless till 9 A. m. scattered ^i till 5

p. m. cloudless afterwards.

7 141.5 •• N. & N. W. Cloudless till 9 A. m. scattered ^i till 5

p. M. cloudless afterwards.

8 142.0 •• N. &W. Cloudless till 9 a. m. scattered ^i till 5

p. M. cloudless afterwards.

9 Sunday.
10 144.0 ,

.

N. W. & W. & N. Cloudless.
11 138.2 ,

.

N.W. Cloudless.
12 141.0 .

.

N. W. & W. Cloudless.
13 140.6 .

.

N.W. Cloudless.
14 139.7 .

.

N. W. & W. & S. Cloudless.
15 139.0 •'• N.W. Cloudless.

16 Sunday.
17 140.4 .. N.W. Clouds of various kinds.
18 136.0 • N.W. Cloudless till 11 a. m. scattered <^i till 4

p. M. cloudless afterwards.

19 133.0 • • N. W. & S. W. Cloudless till 8 A. m. scattered M & ^-i

till 2 p. M. cloudy till 6 P. M. cloud-

less afterwards.
20 •• •• N. Cloudless till 6 A. M. cloudy till 7 P. M.

cloudless afterwards.
21 139.2 •• N. & N. E. Cloudless till 6 A. m. scattered clouds

of all kinds afterwards. [ally.

22 •• •• N. E. Cloudy and slightly drizzling occasion-

23 Sunday.
21 .. .. N. E. & N. Cloudy.
2; .. .. N. W. & N. Cloudy till 8 p. M. cloudless afterwards.

26 128.0 • N.W. Cloudless till 3 A. M. cloudy till 6 A. M.

cloudless till 10 a. m. scattered ^i till

5 p. M. cloudless afterwards.
27 130.5 ., N. W. & W. Cloudless.
28 135.0 ., W. & N. W. Cloudless.
21, 132.0 •• N. &W. Cloudless.

30 Sunday.

M Cirri, V-i Cirro strati,

^ i Cirro cumuli.
>i Cumuli, M Cumulo strati, V»-i Nimbi, —i Strati,



Meteorological Observations. xiii

Abstract of the Results of the Hourly Meteorological Observations

tahen at the Surveyor GeneraVs Office, Calcutta,

in the month of November, 1856.

Monthly Eesults.

Inches.

Mean height of the Barometer for the month, .

.

. . 29.969

Max. height of the Barometer occurred at 9 A. M. on the 13th, .

.

30.105

Min. height of the Barometer occurred at 3 p. M. on the 5th, .

.

29.841

Extreme range of the Barometer during the month, .

.

.

.

0.264

o

Mean Dry Bulb Thermometer for the month, .

.

.

.

75.2

Max. Temperature occurred at 1 P. M. on the 1st, .

.

.

.

87.4

Min. Temperature occurred at 6 a. m. on the 28th, .

.

.

.

61.9

Extreme range of the Temperature during the month, .

.

.

.

25.5

o

Mean Wet Bulb Thermometer for the month, .

.

.

.

69.7

Mean Dry Bulb Thermometer above mean Wet Bulb Thermometer, .

.

5.5

Computed Mean Dew-point for the month, .. .. .. 66.9

Mean Dry Bulb Thermometer above computed mean Dew-point, .

.

8.3

Inches.

Mean Elastic force of Vapour for the month, .

.

.

.

0.657

Troy grains.

Mean Weight of Vapour for the month, .

.

.

.

.

.

7.16

Additional Weight of Vapour required for complete saturation, .

.

2.21

Mean degree of humidity for the month, complete saturation being unity, 0.76

Inches.

Slightly Drizzling 2 days, Max. fall of rain during 24 hours, .

.

Nil.

Total amount of rain during the month, .

.

.

.

.

.

Nil.

Prevailing direction of the Wind, .

.

.

.

. . N. W. & N.

From Saturday the 22nd to Tuesday the 25th, it was cloudy day and night

:

the sun being scarcely once visible, also it was drizzling occasionally which rain

was so small that it was not indicated by the Pluviometer. The readings of the

Barometer were very steady during the four cloudy days in question.



XIV Meteorological Observations.

Abstract of the 'Results of the Hourly Meteorological Observations

taken at the Surveyor General"s Office, Calcutta,

in the month of November, 1856.

Monthly Eestjlts.

Table showing the number of days on which at a given hour any particular wind

blew, together with the number of days on wbich at the same hour when

any particular wind was blowing it rained.

Hour.
a
o 5 S

a
c 5

a a'
o

o c
o

2 H £ a c _s £ a g £ a J a

N.
'3

£
'8

E.
a
X S.E.

'5

OS S. C£* w. £ £ &
35

p
'5

No. of days

Midnight. 7 1 1 1 1 6 7 2
1 6 2 1 2 5 7 2
2 7 1 1 2 3 8 1

3 7 1 1 2 4 8 1

4 7 2 1 2 5 7 1
5 7 2 1 2 6 6 1

6 8 2 1 2 6 7
7 7 2 1 1 5 9
8 8 3 1 4 9
9 8 3 1 3 10
10 8 4 1 1 3 8
11 G 4 i 1 1 1 4 8

Noon. 6 4 1 1 1 4 8
1 6 3 1 1 1 6 7
2 G 3 1 1 3 3 9
3 3 2 1 2 7 11
4 4 4 3 6 8
5 4 3 1 1 1 6 9
6 4 2 1 2 3 3 10
7 3 1 1 4 3 3 9 1

8 3 1 1 3 3 3 9 2
9 3 2 2 4 4 8 2
10 4 2 2 3 3 8 2
11 3 2 2 3 4 9 2

1



Meteorological Observations. xv

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of December, 1856.

Latitude 22° 33' 1" North. Longitude 88° 20' 24" East.

feet.

Height of the Cistern of the Standard Barometer above the Sea level, 18.11

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

O CD *° £
JJ <u -J Range of the Barometer S » Range of the Te mpera-

during the d ay. ture during the day.

B«& p a

to

d
Max. Min. Diff. Max. Min. Diff.

Q s S

Inches. Inches. Inches. Inches. o o

1 29.983 30.051 29.931 0.120 71.8 80.2 65.8 14.4
2 .980 .045 .928 .117 71.9 79.9 66.5 13.4
3 .991 .053 .937 .116 71.6 79.0 66.2 12.8
4 30.019 .086 .967 .119 71.4 80.2 65.0 15.2
5 .032 .095 .974 .121 71.9 80.8 65.3 15.5
6 .039 .109 .975 .134 71.3 79,9 64.6 15.3

7 Sunday.

8 .053 .113 .993 .120 69.9 79.0 62.4 16.6
9 .067 .139 30.016 .123 69.7 77.0 64.0 13.0
10 .071 .141 .016 .125 69.8 75.2 66.1 9.1
11 .050 .125 29.988 .137 69.1 78.9 62.0 16.9
12 .052 .121 .987 .134 69.2 78.3 62.7 15.6
13 .070 .151 30.028 .123 68.0 78.4 60.7 17.7

14 Sunday.
15 .015 .100 29.948 .152 67.5 77.5 59.8 17.7
16 29.987 .054 .922 .132 67.8 77.6 60.6 17.0
17 .998 .078 .942 .136 67.5 77.5 60.0 17.5
18 .985 .068 .937 .131 65.0 75.3 57.0 18.3
19 30.001 .070 .953 .117 65.2 76.0 56.9 19.1
20 .038 .125 .990 .135 64.6 75.4 56.4 19.0

21 Sunday.
22 .083 .172 30.035 .137 65.5 75.0 59.4 15.6
23 .075 .146 29.999

,

.147 64.8 75.6 55.8 19.8
24 .029 .102 .957 .145 66.6 76.2 57.2 19.0
25 Xmas.
26 .041 .103 .992 .111 69.6 80.6 61.6 19.0
27 .069 .151 30.007 .144 70.1 80.6 62.2 18.4

28 Sunday.

29 29.966 .059 .916 .143 67.0 77.2 58.8 18.4
30 .984 .061 .927 .134 68.0 77.4 60.0 17.4
31 .973 .045 .906 .139 67.4 76.6 60.1 16.5

The Mean height of the Barometer, as likewise the Mean dry and wet Bulb
Thermometers are derived from the twenty-four hourly Observations made during
the day. b



Meteorological Observations.

Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor GeneraVs Office, Calcutta,

in the month of December, 1856.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

u. jj \j * o cC O *S *"• e S (8 >i

Date.

A

pq

a a
as O
03 ri

§ 3

CD

>
O
Xi
as

-Q

13
PP

>»

Q

a
*o
Ph

CD

Q
CD

t*
a,

a
o
O

o
Q
>
o
CS

x>
*£ .

« a

S- Q.

03o
u
a

en

£ i

>a
"M .2

*-> s

•53 *
O* en

* 2 «

3>s

*M
a> a

«*- "S =«

<u a .2
cu fl <u
*- O O
a> (^

2 H3 "<*

« 3 3

o o o o Inches. T. gr. T. gr.

1 67 4.8 64 6 7.2 0.609 6.69 1.76 0.79

2 66.9 5.0 64.4 7.5 605 .63 .85 .78

3 66.7 4.9 642 7.4 .601 .60 .80 .79

4 65.9 5.5 63.1 8.3 .580 .37 .98 • 76

5 658 6.1 62.7 9.2 .572 .27 2.21 •74

6 65.3 6.0 62.3 9.0 .565 .20 .13 .74

7 Sunday.

8 63.1 6.8 59.7 10.2 .518 5.70 .28 .71

9 64.3 5.4 61.6 8.1 .552 6.07 1.86 .77

10 64.3 5.5 61.5 8.3 .550 .06 .89 .76

11 63.3 5.8 60.4 8.7 .530 5.84 .94 .75

12 62.9 63 59.7 9.5 .518 .70 2.11 .73

13 61.5 6-5 57.6 10.4 .483 .33 .20 .71

14 Sunday.

15 61.9 5.6 58.5 9.0 .498 .50 1.92 .74

16 62.3 5.5 59.0 8.8 .506 .59 .89 .75

17 61.9 5.6 58.5 9.0 .498 .50 .92 .74

18 59.0 6.0 55.4 9.6 .449 4.98 .89 .73

19 58.9 6.3 55.1 10.1 .444 .94 .97 .72

20 58.5 6.1 54.8 9.8 .440 .88 .90 .72

21 Sunday.

22 58.7 6.8 54.6 10.9 .437 .85 2.13 .70

23 58.3 6.5 54.4 10.4 .434 .82 .01 .71

24 60.6 6.0 57.0 9.6 .473 5.23 1.98 .73

25 Xmas.
26 63 3 6.3 60.1 9.5 .525 .77 2.13 .73

27 63 4 6.7 60.0 10.1 .523 .75 .28 .72

28 Sunday.
29 62.2 4.8 59.3 7.7 .511 .65 1.65 .77

30 63.4 4.6 60.6 7.4 .534 .90 .63 .78

31 62.8 4.6 60.0 7.4 .523 .79 .60 .78

All the Hygrometrical elements are computed by the Greenwich constants.



Meteorological Observations. xvn

Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of December, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

o

uJ Range of the Barometer for Range of the Temper-
~fc each hour during

J3
ature for each hour

«k- O the month. JS during the month.

Hour.

.sp£

C I« o

Inches.

CQ

>»

Q C

C «
g a

o

Max.

Inches.

Min. Diff. Max. Min. Diff.

Inches. Inches. o o

Mid-
night.

1

j 30.026 30.107 29.953 0.154 65.1 69.4 59.8 9.6

.024 .100 .954 .146 64.4 69.0 59.1 9.9

2 .015 .030 .955 .125 63.7 68.7 58.6 10.1

3 .007 .067 .952 .115 63.2 68.4 58.2 10.2

4 .005 .063 .954 .109 62.8 68.1 57.5 10.6

5 .011 .071 .959 .112 62.2 67.5 56.8 10.7

6 .031 .087 .969 .118 61.7 66.9 56.4 10.5

7 .053 .108 30.000 .108 61.5 66.6 55.8 10.8

8 .031 .139 .032 .107 63.6 68.5 56.8 11.7

9 .097 .165 .045 .120 67.1 72.8 61.0 11.8

10 .096 • 172 .039 .133 70.0 75.2 64.4 10.8

11 •077 • 143 .019 .124 72.6 77-0 68.4 8.6

Noon. .043 .115 29.978 .137 74.9 79.1 71.8 7.3

1 .008 .073 .954 .119 76.7 80.4 73.6 6.8

2 29.986 .047 .930 .117 77.8 80.7 75.0 5.7

3 .972 .039 .910 .129 77.5 80.8 74.8 6.0

4 .971 .040 .906 .134 75.5 78.2 72.8 5.4

5 .979 .038 .920 .118 74.0 77.6 71.4 6.2

6 .989 .038 .920 .118 71.6 74 8 68.4 6.4

7 30.006 .068 .941 .127 699 731 66.0 7-1

8 .020 71.8 64.3 7.5

9 .031 .098 .958 .140 67-5 71.4 62.0 9-4

10 .038 .107 .959 .148 66.6 70.2 61.2 9.0

11 .033 .110 .951 .159 65.8 69.8 60.4 9-4

The Mean height of the Barometer, as likewise the Mean dry and wet bulb

Thermometers are derived from the Observations made at the several hours
during the day.



XVI 11 Meteorological Observations.

Abstract of the Results of the Sourly Meteorological Observations

taken at the Surveyor General's Office, Calcutta,

in the month of December, 1856.

Hourly Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.

o
S

6

Q
'o

O -J
Ql'H P" o

>> CD

''O

to 4J CD *r<5 «M ° •? c
JZ CD .2

O >Z O u a .2

Hour.

CD

>
O
x>
35

"3

p-i

P

CD

>
O

33

3

u
EO
03

o

° o

"1^ -O

2"?B
bfi-3 O

£1
O SJ

£ 93 >>
03

3
CD

3
H 5*

o

w ^
^Q

33 JD C3

G "" cc

2 '— CD

bo £ .ti
CD ~ fi
T3 C ^

£3 v ca c "3 s « •- | « pg»
v a r^ s

o >>PM s> £ •« ^5 &.& 33 o a
CD « .3

g Q O

o

s S <1 5

o Inches. T. gr. T.gr.

Mid-
night.

1

| 61.4

60 9

3.7 59.2 5.9 0,509 5.66 1.23 0.82

3.5 58.4 6.0 .496 .51 .23 .82

2 60.3 3.4 57.9 5.8 .488 .42 .17 .82
' 3 59 9 3.3 57.6 5.6 .483 .37 .12 .83

4 59.7 3.1 57.5 5.3 .481 .38 .03 .84

5 59.2 3.0 57.1 5.1 .475 .31 0.98 .84

6 58.8 2 9 56.8 4.9 .470 .26 .93 .85

7 58.8 2.7 569 46 .472 .27 .89 .86

8 60.0 3.6 575 6.1 .481 .36 1.21 .82

9 61 9 5.2 58 8 8.3 .503 .56 .76 .76

10 63.5 6.5 60.2 9.8 .527 .79 2.21 .72

11 650 7.6 61.2 11.4 .544 .97 .69 .69

Noon. 65.8 9.1 61.2 13.7 .544 .93 3.35 .64

1 66 4 10.3 612 15.5 .544 .90 .90 .60

2 66.6 11.2 61.0 16.8 .541 .85 4.28 .58

3 66.2 11.3 60.5 17.0 .532 • 77 .27 .58

4 65.1 10.4 59.9 15.6 .521 .66 3.80 .60

5 65 2 8.8 60.8 13.2 .537 .86 .18 .65

6 65.4 6.2 62.3 9.3 .565 6.20 2.20 .74

7 64.7 5 2 62-1 7.8 .561 .17 1.81 .77

8 64.0 46 61.7 6.9 .554 .10 .57 .80

9 63.3 42 60.8 6.7 .537 5.94 .48 .80

10 62.6 4.0 60.2 6.4 .527 .84 .37 .81

11 61.9 3.9 59.6 6.2 .516 .73 .31 .81

All the Hygrometrical elements are computed by the Greenwich constants.
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xix

Abstract of the liesults of the Hourly Meteorological Observations

taken at the Surveyor General
1

s Office, Calcutta,

in the month of December,1856.

Solar Radiation, Weather, &c.

U a
r3 O

"rt

2 O .

DDlS Prevailing direction General Aspect of the Sky.
6 W ^ d *

of the Wind.

P .

1" g'SG

Inches.

1 135.0 ST, W. & K. Cloudless till 10 a. m. scattered ^i till

5 p. m. cloudless afterwards.

2 130.5 N. W. & N. Cloudless till 11 a. m. scattered ^i till

6 p. m. cloudless afterwards.

3 132.0 S. W. & N. W. Cloudless till 10 a. m. scattered ^i & ^—i
till 6 p. M. cloudless & foggy afterwards.

4 140.0 N. W. & N. & S. W. Cloudless till 11 a. m. scattered ^-i & ^i
till 9 P. M. cloudless afterwards.

5 136.0 N. W. & N. Cloudless till 11 a. m. scattered ^i & \— i

till 5 P. M. cloudless afterwards.

6 133.4 N. W. & N. Cloudless till 11 a. m. scattered *^i till

3 p. m. cloudless afterwards.

7 Sunday.

8 133.4 N. W. & N, Cloudless till 1 p. m. scattered clouds

9
10

•• N.
N. W. & N.

Cloudy. [afterwards.

Cloudy.

11 136.5 N. W. & W. Scattered ^—i. [wards.

12 132.0 N. ScatteredW till 3 A. M. cloudless after-

13 133.2 N. Cloudless.

14 Sunday. [7 P. M. cloudless afterwards.

15 134.0 N. Cloudless till 3 p. m. scattered N— i till

16 130.2 N.W. Cloudless.

17 135.0 N. W. & N. & N. E. Cloudless, also foggy before sunrise.

IS 131.6 N. & N. W. Cloudless.

19 132.0 N. W. & N. Cloudless.

20 133.0 N. W. & N. Cloudless.

21 Sunday. [8 A. M. cloudless afterwards.

22 131.0 N. & N. W. Cloudless till 2 a. m. scattered ^-i till

213 126.5 N.W. Cloudless.

24 129.8 N. & N. W. Cloudless.

25 Xmas.
2G 134.3 N.W. Cloudless.

27 135.6 N. W. & N. Cloudless.

28 Sunday.
29 135.6 Variable. Cloudless. *

30 132.0 Calm & N. W. Cloudless till 11 a. M. scattered ^-i till

4 r. M. cloudless afterwards.

31 131.0 •• Calm & W. Cloudless till 6 a. m. scattered M & ^-i
till 8 p. m. cloudless afterwards.

M Cirri, V_i Cirro strati,

V\-i Cirro cumuli.

^i Cumuli, *vi Cuniulo strati, V>_i Nimbi, —i Sti



IX Meteorologica I Observations .

Abstract, of the Results of the Hourly Meteorological Observations

taken at the Surveyor General"s Office, Calcutta,

in the month of December, 1856.

Monthly Besults.

Mean height of the Barometer for the month,

Max. height of the Barometer occurred at 10 a. m. on the 22nd,

Min. height of the Barometer occurred at 4 p. M. on the 31st,

Extreme range of the Barometer during the month,

Inches.

30.025

30.172

29.906

0.266

Mean Dry Bulb Thermometer for the month,

Max. Temperature occurred at 3 p. M. on the 5th,

Min. Temperature occurred at 7 A. m. on the 23rd,

Extreme range of the Temperature during the month,

o

68.5

80.8

55.8

25.0

Mean Wet Bulb Thermometer for the month,

Mean Dry Bulb Thermometer above mean Wet Bulb Thermometer,

Computed Mean Dew-point for the month,

Mean Dry Bulb Thermometer above computed mean Dew-point,

Mean Elastic force of Vapour for the month,

o

62.8

5.7

59.9

8.6

Inches.

0.521

Troy grains.

Mean Weight of Vapour for the month, .

.

.

.

.

.

5.74

Additional Weight of Vapour required for complete saturation, .

.

1.91

Mean degree of humidity for the month, complete saturation being unity, 0.75

Rained No. Max. fall of rain during 24 hours,

Total amount of rain during the month,

Prevailing direction of the Wind, N. W. & N.

Inches.

Nil.

Nil.
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Abstract of the Results of the Hourly Meteorological Observations

taken at the Surveyor General' s Office, Calcutta,

in the month of December, 1856.

Monthly Results.

Table showing the number of days on which at a given hour any particular wind

blew, together with the number of days on which at the same hour when any

particular wind was blowing it rained.

d d S3 d H a c c

Hour. N.
c
c W

o
E

o
c H

o
S.

o
a £

O
C W.

o
c $

o
a J

o
d

'5
.

'3 '5 '5 '3 '3 '5 . '3
:0

jg

es £ cs cc CO PS OS <Z3 en OS £ P5 o 05

No. of d ays.

Mid-
night. }

9 1 2 9 5

1 8 1 2 10 5

2 8 1 2 9 5

3 10 1 2 9 3

4 10 1 1 9 3

5 10 1 1 10 2

6 10 2 1 10 2

7 8 .-5 1 1 12 1

8 12 2 1 11

9 10 2 14

10 11 2 13

11 10 1 1 1 13

Noon. 9 1
1 1 14

1 7 2 17

2 8 1 1 2 14

3 8 3 1 14

4 12 2 2 10

5 9 2 1 14

6 10 3 1 12

7 9
1

1

1

1

1

2 1 13

8 9 2 1 13

9 11 1 2 11

10 11 1 1 12

11 11 1 1 11 1



XX11 Meteorological Register kept ai Agra,

Meteorological Register kept at the Office of the Secretary to Go-

vernment, N, W. P., Agra, for the month of September, 1856.

Maximum pressure observed at 9.50 A. M.

Temperature. TS

p3

'^ 'c3

13

o
a

O

43

Aspect of the Sky..

o
03

o o

pq

1 s

Pi
C3

a?

1 29.135 85.9 86.0

1

82.6 s. w. V\- scattered.

2 29.093 83.2 83.5 80.5 N. W. „ ditto

3 29.131 84,5 85.0 80.0 N.W. 6.12 „ all over.

4 29 205 84.9 85.0 78.9 N. W. „ scattered.

5 29.179 82.5 83.5 80.5 N. E.. 0.62 „ all over.

6 29.053 78.1 78.5 77.0 N. W. . .

.

„ ditto.

7 29.105 77.5 78.1 76.7 N. W. ... „ ditto.

8 29.329 83.9 84.4 77.5 N. W. • .

.

n- scattered in zenith.

9 29.339 84.9 84.9 76.9 N. W. Clear.

10 29.285 84.8 84.9 75.0 N. W. Ditto.

11 29.323 84.8 85.0 76.0 N. W. ^- scattered in zenith*.

12 29.345 85.5 85.5 76.0 N". W. Clear.

13 29.389 86.9 87.4 75,9 N. W. • . • Ditto.

14 29.401 89.5 89.7 81.0 isr.w. V>- scattered.

15 29.381 88.9 88.5 81.2 N. E. , t „ ditto.

16 29.271 88.9 88.5 81.9 IS". E. „ ditto.

17 29.271 88.9 88.5 80.2 'N. E. „ ditto.

18 29.329 91.0 91.0 82.6 N. W. „ ditto.

19 29.341 87.0 87.5 79.0 S. E. • •• „ ditto.

20 29.335 85.7 85.0 76.9 \ E. ^— scattered.

21 29.343 84.0 84.3 77.5 S. E. Vi- all over.

22 29.337 84.2 85.0 78.5 S. 1.72 "- scattered.

23 29.381 83.5 84.0 79.0 S. 0.40 W- ditto.

24 29.369 82.9 83.9 76.5 N. W. ... "- ditto in zenith.

25 29.329 84.9 85.0 78.0 N. W. ... *- scattered.

26 29.373 85.9 85.9 74,5
|

W. Clear.

27 29.399 85.9 86.0 74,5 S. W. Ditto.

28 29.405 86.0 85.5 74.2 m. W. Ditto.

29 29.413 86.5 87.2 74.5 N. W. Ditto.

30 29.453 86.9 87.4

85.5

77.0 N. W. Ditto.

Mean. 29.301 81.9 78.0

Note.—The dry bulb and maximum Register do not agr<

reads more than the latter. The average difference is 1.6.

; the former always



Meteorological Register kept at Agra. xxm

Meteorological Register kept at the Office of the Secretarg to Go-
vernment, N. W. P., Agra, for the month of September, 1856.

Observations at apparent Noon.

Temperature. <T3

g
'3

u i
o 5W

O Aspect of the Sky.
CD

a 13 .2 J5*

g © £ PQ +a '+3

+3 p 3 '<
*3 © 3

£ «4H =+H

|
H pi

P « O o ft GP

1 29.091 87.7 88.0 82.5 s. w. Vv_ scattered.

2 29.067 86.0 86.5 80.5 IS". W. „ ditto.

3 29.105 85.5 86.0 80.5 N.W. „ all over.

4 29.215 87.9 88.0 80.0 N.W. „ scattered.

5 29.141 84.0 84.4 79.5 N. E. „ all over.

6 29.037 78.9 78.4 77.4 W. „ ditto.

7 29.089 78.5 78.8 77.5 N.W. d.'io „ ditto.

8 29.311 86.0 86.5 78.5 N.W. ... °- scattered in zenith.

9 29.323 86.9 86.9 77.9 N.W. *- ditto.

10 29.271 86.0 86.4 76.9 N.W. ... Clear.

11 29.325 87.0 87.5 76.2 N.W. ^"»- scattered in zenith.
12 29.327 ,88.0 88.9 76.6 N.W. Clear.

13 29.371 89.0 89.9 76.0 N.W. Ditto.

14 29.381 91.5 91.5 82.0 N.W. Vv- scattered.

15 29.345 90.2 90.9 80.5 N.W. „ ditto.

16 29.233 90.9 91.9 81.9 N. E. „ ditto.

17 29.253 90.5 90.2 81.5 N. E. „ ditto.

18 29.273 91.2 91.8 81.0 N.W. „ ditto.

19 29.331 88.2 88.5 78.9 S. E. „ ditto.

20 29.311 85.0 84.0 76.5 E. „ all over.
21 29.309 86.0 86.5 78.5 S. E. „ scattered.
22 29.229 86.5 87.5 80.2 S. E. °- all over.
23 29.347 85.0 85.5 79.9

1
S. ^- scattered.

24 29.339 85.1 85.1 77.0 'N. W. n- ditto all over.
25 29.209 86.8 87.0 78.0 N. W. °- scattered.

26 29.355 87.9 88.5 73.9 |N. W. Clear.

27 29.377 87.8 88.5 72.9 IN. W. Ditto.

28 29.389 88.2 88.6 74,5 jN. W. Ditto.
29 29.397 88.9 88.5 73.2 iN. W. Ditto.
30 29.431 88.0 89.0 76.9 N.W. Ditto.

Mean. 29.272 86.9 87.3 78.2



Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-
vernment, N~. W. P., Agra, for the month of September, 1856.

Minimum pressure observed at 4 p. M.

Temperature.
Maximum and
Minimum.

n0

1 tf
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Ph°
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o

pq
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o o 1
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a

a

a

a
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Aspect of the Sky. o
a
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1 29.017 82.0 81.0 79.1 88.0 78.5 83.25 Vl- all over. S. E. 0.79

2 28.997 89.4 89.0 82.0 89.5 77.0 83.25 ,, scattered. N. W.
3 29.057 89.0 89.5 82.0 89.5 76.9 83.2 „ ditto. N. W.
4 29.189 81.9 81.5 78.9 90.0 76.9 83.45 „ all over. N. E. 0.12

5 29.063 80.9 80.9 78.6 82.0 77.0 79.5 „ ditto. E. 0.14

6 29.001 80.9 80.5 78.5 80.5 75.0 77.75 „ ditto. N. W. 0.4

7 29.039 88.0 88.8 79.0 80.5 75.5 78.0 „ scattered. 3ST.W. .

.

8 29.267 90.5 89.5 80.4 89.5 75.5 82.5 „ ditto. N. W. ..

9 29.255 90.9 90.0 78.5 90.0 75.8 82.9 Clear. N. W. ..

10 29.217 88.8 87.2 77.5 89.5 74.9 82.2 V*- all over. N. W. ..

11 29.245 90.0 89.0 77.9 91.0 76.5 85.25 ,, scatteredinzen. N. W.
12 29.275 92.5 91.5 76.5 92.0 75.5 83.75 Clear. N. W. ,

.

13 29.319 94.1 93.2 75.4 93.5 75.5 84.5 Ditto. N. W. .

.

14 29.303 95.0 94.9 83.0 94.9 79.0 86.95 V\- scattered. N. W. ..

15 29.237 93.8 92.5 81.5 94.0 79.8 86.9 „ ditto. N.E. ..

16 29.143 93.5 93.9 81.6 94.8 79.5 87.15 „ ditto. N. E. ..

17 29.173 90.0 89.0 81.2 92.0 79.9 85.95 „ all over. S. E.
18 29.235 91.1 90.5 82.4 93.1 82.0 87.55 „ ditto. N. .

.

19 29.275 91.5 89.4 78.9 89.5 77.9 83.7 „ scattered above S. E. ..

20 29.233 82.9 82.0 77.5 86.0 77.9 81.95 „ all over. [hor. E. ..

21 29.229 89.0 88.9 80.5 89.2 75.0 82.1 „ scattered. S. E. ..

22 29.237 88.0 87.5 79.0 88.5 75.6 82.05 ^ all over. S. E. ..

23 29.289 87.2 87.5 79.8 87.8 74.9 81.35 ^- scattered. N. E. ..

24 29.263 89.0 88.4 77.4 88.0 76.8 82.4 ^- ditto all over. N. W. ..

25 29.237 90.9 90.9 78.0 90.0 77.0 83.5 Clear. N. W.
26 29.291 91.2 91.0 76.1 91.2 76.5 83.85 Ditto. N. W. ..

27 29.337 91.9 91.0 74.6 91.0 75.8 83.4 Ditto. N. W. ..

28 29.309 91.5 91.0 75.5 91.2 75.0 83.1 Ditto. N.W. ..

22 29.331 92.5 91.9 71.1 92.0 74,0 83.0 Ditto. N. W. ..

30 29.359 92.8 91.5 74.0 92.5 77.0 84.75 Ditto. N. W. **

Mean. 29.214 89.3 88.7 78 5 89.8 76.8 83.30



Meteorological Register kept at Agra. XXV

Meteorological Register kept at the Office of the Secretary to Go-
vernment, N. W. P., Agra, for the month of October, 1856.

Maximum pressure observed at 9.50 A. M.

Temperature.
id

i
P3

Q

©
©
|o
SI

o

o
i
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+3
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.2
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o

.8

q
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G?

Aspect of the Sky.

1 29.465 85.5 85.5 76.0 N. E. Clear.

2 29.439 84.8 85.1 73.0 N. W. Ditto.

3 29.425 83.9 84.5 74.0 N.W. ... Ditto.

4 29.383 84.9 86.0 72.0 N. W. Ditto.

5 29.386 85.0 86.0 70.0 N. W. Ditto.

6 29.389 85.0 86.5 68.0 N.W. ... Ditto,

7 29.401 85.9 86.6 71.4 S. E. Ditto.

8 29.415 88.0 89.4 70.0 N. ,, Ditto.

9 29.405 86.0 86.7 70.0 N. E. Ditto.

10 29.393 84.0 85.0 69.0 N. W. Ditto.

11 29.341 82.8 84.0 66.0 ST. W. „ Ditto.

12 29.285 82.5 83.6 64.5 N. W. Ditto.

13 29.343 83.0 84.9 69.4 S. E. Ditto.

14 29.417 83.2 83.9 65.5 W. Ditto.

15 29.471 81.9 83.0 68.0 N. W. Ditto.

16 29.505 82.0 84.4 66.4 N.W. Ditto.

17 29.485 83.9 84.9 69.5 N. W. Ditto.

18 29.479 83.4 84.4 66.2 N.W. Ditto.

19 29.426 83.7 84.5 66.6 N. W. Ditto.

20 29.373 84.8 85.0 67.0 W. Ditto.

21 29.419 82.0 85.5 65.0 N. W. ## Ditto.

22 29.441 79.1 80.2 63.0 W. Ditto.

23 29.449 77.1 79.2 60.0 w. Ditto.

24 29.469 78.0 78.8 60.0 w. Ditto.

25 29.511 76.8 78.5 60.5 N.W. Ditto.

26 29.523 77.6 79.0 62.7 N. W. Ditto.

27 29.535 77.5 79.4 65.0 N.W. Ditto.

28 29.559 80.0 81.2 64.9 W. Ditto.

29 29.523 78.5 80.4 64.5 N.W. Ditto.

30 29.475 77.1 79.4 65.0 N. W. Ditto.
31 29.531 77.9 80.5 66.4 N.W. •• Ditto.

Mean. 29.440 82.1 83.4 67.0

Note.—The dry bulb and Maximum Kegister do not agree - the former
reads more than the latter. The average differcuce is 1.6.



XXVI Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-
vernment, N. W. P., Agra,for the month of October, 1856.

Observations at Apparent Noon.

Temperature.

1 'c3
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15
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o Aspect of the Sky.
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e3 u t+-i «4-l .u 2
n m o o n G?

1 29.445 87.1 88.0 74.9 N. E. Clear.

2 29.409 88.0 89.0 73.6 N.W. ., Ditto.

3 29.399 87.9 88.9 71.5 N. W. Ditto.

4 29.367 89.2 90.5 70.5 N.W. Ditto.

5 29.357 88.5 89.6 70.5 N.W. Ditto.

6 29.363 89.0 90.5 68.5 N.W. Ditto.

7 29.387 90.0 90.0 690 N. E. Ditto.

8 29.391 89.9 90.5 70.0 N. Ditto.

9 29.385 87.5 88.0 70.6 N. E. Ditto.

10 29.369 88.6 89.0 68.4 N.W. Ditto.

11 29.309 88.0 89.0 66.4 N.W. ^- scattered.

12 29.259 85.5 86.9 65.0 N.W. M Clear.

13 29.325 85.0 88.0 68.5 s. w. Ditto.

14 29.393 87.2 88.0 66.0 w. Ditto.

15 29.447 86.8 87.5 67.5 N.W. Ditto.

16 29.475 85.5 87.9 66.9 N.W. .. Ditto.

17 29.459 87.0 88.0 69.9 N, W. ., Ditto.

18 29.439 86.0 87.4 67.4 N.W. Ditto.

19 29,405 85.0 86.4 67.2 N.W. Ditto.

20 29.345 85.8 86.5 67.6 W. Ditto.

21 29.397 85.0 86.5 65.4 N.W. ... Ditto.

22 29.417 82.9 83.2 64.5 W. ... Ditto.

23 29.415 82.9 84.0 60.5 W. ... Ditto.

24 29.455 81.1 83.0 61.2 W. ... Ditto.

25 29.481 80.1 81.9 60.9 N.W. • •• Ditto.

26 29.493 81.5 83.1 63.4 N.W. • • • Ditto.

27 29.505 82.9 84.4 66.0 N.W. ... Ditto.

28 29.527 85.0 86.0 64.4 N.W. Ditto.

29 29.489 83.9 85.5 64.9 N.W. •• Ditto.

30 29.443 84.5 86.0 65.5 N.W. >•• Ditto.

31 29.505 81.5 83.9 66.6 N.W. Ditto.

Mean. 29.414 85.7 87.0 67.2



Meteorological Register kept at Agra. xxvn

Meteorological Register kept at the Office of the Secretary to Go-
vernment, JV. W. P., Agra, for the month of October, 1856.

Minimum pressure observed at 4 P. m.

Maximum and
Temperature. Minimum. t5
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Aspect of the Sky. o o
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1 29.365 92.5 92.4 84.3 Clear. N.
...

2 29.355 93.0 93.0 73.5 92.5 72.9 82.7 Ditto. N.W.
3 29.335 93.0 92.5 72.0 92.5 72.5 82.5 Ditto. N.W.
4 29.305 93.9 93.2 71.5 93.5 71.5 82.5 Ditto. N.W.
5 29.315 94.5 93.8 93.8 94.0 70.5 82.25 Ditto. N.W.
6 29.315 94.5 93.3 70.5 94.0 69.9 81.95 Ditto. N.W.
7 29.223 94.5 93.0 72.3 93.0 71.0 82.0 Ditto. N. E.
8 29.355 95.0 94.0 72.0 94.0 75.9 84.95 Ditto. N.
9 29.307 94.0 94.0 71.0 94.0 74.0 84.0 Ditto. N. E.
10 29.283 94.9 96.0 72.0 96.7 69.0 82.85 Ditto. N.W.
11 29.223 90.9 90.0 69.5 90.5 67.0 78.75 \ scattered. N.W.
12 29.205 90.8 89.5 66.8 90.0 66.0 78.0 Clear. N.W.
13 29.287 92.0 91.5 72.9 91.0 67.5 79.25 Ditto. s. w,
14 29.353 91.0 90.0 70.0 91.1 68.5 79.8 Ditto. N.W.
15 29.405 91,0 90.5 70.0 91.0 71.0 81.0 Ditto. N.W.
16 29.425 89.9 89.9 69.4 89.5 67.9 78.7 Ditto. W.
17 29.412 91.0 90.5 71.0 91.0 70.5 80.75 Ditto. N.W.
18 29.381 92.0 91.5 67.9 92.0 69.5 80.75 Ditto. N.W.
19 29.355 90.0 91.5 69.4 91.5 65.5 78.5 Ditto. N.W.
20 29.313 90.0 89.9 68.9 89.5 65.0 77.25 Ditto. N.W.
21 29.373 89.5 89.0 67.5 90.0 65.0 77.5 Ditto. N.W.
22 29.381 87.8 86.9 64.0 88.0 66.0 77.0 Ditto. N.
23 29.397 85.4 85.4 62.4 86.0 61.5 73.75 Ditto. N.
24 29.423 85.5 85.4 61.0 86.1 61.0 73.55 Ditto. W.
25 29.437 85.0 84.4 63.0 85.5 61.0 73.25 Ditto. N.W.
26 29.449 86.4 86.4 63.5 87.0 62.0 74.5 Ditto. N.W.
27 29.461 87.9 87.6 65.0 88.0 62.5 75.25 Ditto. N.W.
28 29.475 88.8 88.5 66.1 90.0 64.8 77.4 Ditto. N.W.
29 29.437 88.9 88.5 65.1 90.0 62.8 76.4 Ditto. N.W.
30 29.407 88.0 87.5 67.4 89.1 61.9 75.5 Ditto. N.W.
31 29.471 85.9 86.0 69.9 86.0 63.9 74.95 Ditto. N.W.

Mean. 29.362 90.5 90.1 69.5 90.6 67.5 79.09



XXY1U Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to

Government, JST. W. P. Agra, for the month of

November, 1856.

Maximum pressure observed at 9.50 A. M.

Temperature. T3
S3
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Aspect of the Sky.

1 29.585 80.5 81.9 72.5 N. E. Clear.

2 29.575 81.6 81.5 71.0 S. Ditto.

3 29.569 82.8 84.0 73.0 S. .. Ditto.

4 29.533 82.0 83.4 71.9 N. W. <4 Ditto.

5 29.529 81.0 82.0 68.6 N. W. Ditto.

6 29.555 77.0 78.5 65.0 W. Ditto.

7 29.573 78.1 79.0 64.9 w. Ditto.

8 29.547 74.5 75.3 60.4 w. tt Ditto.

9 29.583 72.8 73.4 58.2 N. W. ., Ditto.

10 29.621 71.0 71.5 56.0 w. It Ditto.

11 29.611 70.0 70.5 57.4 w. Ditto.

12 29.585 70.9 73.5 58.4 s. Ditto.

13 29.641 72.9 73.5 60.0 N. Ditto.

14 29.631 73.0 74.0 60.5 S. E. Ditto.

15 29.609 74.0 75.0 61.9 S. Ditto.

16 29.611 73.9 74.8 61.7 s. w. t Ditto. riior.

17 29.611 73.9 74.5 62.5 s. w. ^ scattered towards
18 29.603 74.9 75.5 62.0 s. Clear.

19 29.555 69.0 70.0 58.0 w. ,

,

Ditto.

20 29.593 66.2 67.9 54.0 N. ## Ditto.

21 29.595 65.0 66.5 55.0 N. \— scattered.

22 29.577 65.0 67.5 53.5 N. Ditto.

23 29.593 66.8 68.4 58.0 N. E. ,. V*- all over.

24 29.609 68.5 69.2 62.5 S. E. „ Clear.

25 29 647 67.0 68.0 54.5 N. E. ,. Ditto.

26 29.617 65.9 67.0 54.0 N. Ditto.

27 29.567 66.1 68.0 54.5 W. Ditto.

28 29.535 67.0 69.0 56.0 W. M Ditto.

29 29.549 68.5 70.5 58.0 w. Ditto.

30 29.535 69.9 71.5 62.0 s. Ditto.

Mean. 29.584 72.3 73.5 60.8

Note.—The dry bulb and Maximum Kegister do not agree j the former always

reads more than the latter. The average difference is 1.6.



Meteorological Register kept at Agra. xxix

Meteorological Register kept at the Office of tie Secretary to
Government, N. W. P. Agra, for the month of

November, 1856.

Observations at apparent Noon.

Temperature.
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o Aspect of the Sky.

1 o
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O o £ p
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3
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1

2
29.449
29.541

82.5

82.9
83.9

1
83.9

71.5

71.5
tf.E. ... Clear.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

3 29.533 84.0
,
85.0 72.0 s. w.

...

4
5

6

29.501

29.505

29.531

85.0

84.0

81.5

86.4

85.0

83.5

71.9

68.6

65.4

N.-W
N. W
W.

7 29.541 81.0 83.0 65.5 w!
...

8 29.515 76.4 77.5 61.0 w.
9

10
29.551

29.587
74.5

73.0
76.6

75.0
58.8

56.5
N. W.
w.

...

11 29.573 74.9 76.0 57.9 w.
...

12 29.575 74.0 76.4 59.5 S.'

N.

...

13 29.609 75.3 76.8 60.5
... Ditto.

Ditto.14 29.589 76.0 77.0 62 S. E.
S. W.
S. W.
s. w.

s.

...

15 29.581 77.8 78.5 62.5
Ditto.

Ditto.16 29.593 75.9 76.9 62.5
...

17 29.573 77.9 79.0 63.2
... Ditto.

18 29.571 77.9 79.0 62.5
... ^— scattered.

Clear.

Ditto.

Ditto.

19 29.533 74.6 75.9 60.0 N.W.
...

20 29.563 71.0 72.5 54.4
21 29.561 68.5 70.5 56.0 3ST."

N. E.

...

22 29.543 69.9 72.0 53.6
^ scattered.

Ditto.W all over.

23 29.555 68.5 69.5 59.0 N. E.24 29.571 71.0 72.0 63.4 E.
'

N. W.

...

25 29.617 71.9 72.5 56.5
"- scattered.

Clear.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

26 29.563 72.0 72.5 54.5 W.
27 29.525 71.9 73.4 55.5 w.

...

28
29
30

29.501

29.529

29.513

29.549

71.9

72.8

73.5

74.9

74.5

75.0

58.4

59.0

63.5

w.
S.E.
s.

Mean. 75.7 77.1 61.5



XXX Meteorological Register kept at Agra,

Meteorological Register hept at the Office of the Secretary to

Government, N. W. P. Agra, for the month of

November, 1856.

Maximum pressure observed at 4 p. m.

Maximum and
Temperature. Minimum.
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1 29.489 86.2 86.4 71.0 87.0 70.3 78.65 Clear. N.I
2 29.467 88.9 89.4 72.8 89.5 70.0 79.75 Ditto. W.
3 29.483 87.0 87.0 73.9 87.5 73.0 80.25 Ditto. W.
4 29.433 89.9 89.0 72.1 90.0 71.5 80.75 ^- ditto. E.
5 29.469 88.5 87.5 66.5 89.0 70.0 79.5 Ditto. N.W.
6 29.495 87.1 87.4 66.4 87.1 62.0 74.55 Ditto. W.
7 29.489 84.0 85.0 70.5 86.0 65.0 75.5 Ditto. W.
8 29.485 80.1 80.5 63.0 81.0 64.1 72.55 Ditto. w.
9 29.505 77.5 78.0 60.0 79.0 62.0 70.5 Ditto. N. W.
10 29.545 80.0 80.0 58.5 80.0 57.8 68.9 Ditto. w.
11 29.527 80.2 80.4 59.4 81.0 57.0 69.0 Ditto. N. W.
12 29.547 79.9 79.9 62.4 81.9 56.9 69.4 Ditto. N.W.
13 29.553 78.9 78.5 64.0 79.5 59.5 69.5 Ditto. N.
14 29.535 79,8 79.4 64.4 80.2 61.9 71.05 Ditto. S.E.
15 29.531 80.8 80.4 63,5 81.1 61.0 71.05 Ditto. S.W.
16 29.513 81.9 81.5 64.5 83.0 62.0 72.5 \— scattered. s. w.
17 29.513 81.9 81.0 65.5 83.1 62.0 72.55 Ditto. S.W.
18 29.515 81.9 81.9 64.0 82.5 61.0 71.75 Ditto. w.
19 29.503 80.9 81.0 59.5 82.5 57.8 70.15 Ditto. N.W.
20 28.505 76.0 75.9 57.0 76.5 51.5 64.0 Ditto. N.
21 29.511 74.9 75.0 56.5 76.0 47.9 61.95 Ditto. N.
22 29.571 73.0 73.0 54.4 74.5 49.0 61.75 Ditto. KE.
23 29.465 70.0 71.0 61.0 71.1 52.8 61.95 V\_ all over. N. E.
24 29.529 74.0 74.0 62.5 74.0 58.9 66.45 r>- scattered. E.
25 29.567 76.5 75.5 59.0 78.0 55.5 66.75 Clear. N.W.
26 29.525 75.5 75.1 55.6 76.0 50.0 63.0 Ditto. W.
27 29.479 76.9 76.5 58.5 78.0 50.0 64.0 Ditto. W.
28 29.465 79.0 78.9 58.4 81.0 53.5 67.25 Ditto. w.
29 29.487 79.9 80.0 60.5 80.5 52.5 66.5 Ditto. s. w.
30 29.483 79.0 79.0 65.0 79.5 55.5 67.5 Ditto. s.

Mean. 29.506 80.3 80.2 63.0 81.2 59.4 70.29



Meteorological Register kept at Agra. xxxi

Meteorological Register kept at the Office of the Secretary to Go-
vernment, JST. W. P., Agra, for the month of December, 1856.

Maximum pressure observed at 9.50 a. m.

Temperature. T3
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1 29.599 69.5 71.8 610 s. Clear.
2 29.585 69.5 71.0 61.0 S. Ditto. [S. E.

«- scattered towards
Clear.

3
4

29.561

29.655
68.9

65.0
70.4

65.5
62.0

59.5

s.B.
N. E.

••

5 29.673 64.4 65.5 56.3 N. Ditto.
6 29.691 63.8 65.5 54.0 N. Ditto.
1 29.661 63.0 64.8 52.0 N. W. Ditto.
8 29.673 58.9 60.0 49.0 W. Ditto.
9 29.695 60.9 62.4 51.0 s. w. Ditto.
10 29.695 58.9 61.0 50.6 w. Ditto.
11 29.667 59.8 61.5 53.2 N. Ditto.
12 29.633 61.0 62.9 51.9 N. Ditto.
13 29.665 62.9 64.0 54.5 N. E. Ditto.
14 29.639 63.0 64.5 54.5 N. E. ^— all over.

Clear.
15 29.611 61.0 62.4 53.5 N. E.
16 29.597 59.0 60.4 53.0 N. E. Ditto.
17 29.605 58.9 60.5 53.9 N. W. Ditto.
18 29.557 59.0 61.0 54.0 N. W. Ditto.19 29.587 60.2 62.0 52.5 N. E. Ditto.

Ditto.
20 29.643 59.0 60.0 52.5 W.
21 29.605 60.0 61.4 49.5 w. Ditto.22 29.693 58.0 60.0 49.0 N. Ditto.23 29.617 56.0 57.5 48.0 N. Ditto.

Ditto.
24 29.657 58.0 60.1 47.5 W.
25 29.595 60.0 62.2 52.8 N. E. Ditto.26 29.635 58.8 60.5 50.0 N. E. Ditto.

Ditto.
27 29.711 55.9 57.8 51.0 N. E.
28 29.545 60.2 61.7 56.6 N. E. Ditto.

Ditto.
29 29.529 59.2 61.0 52.0 N. E.
30
31

29.527

29.489
62.0

63.8

64.6

66.4
53.9

55.5

N. E.
E.

^ scattered.

Mean. 29.625 61.2 62.2 53.3

Note.—The dry bulb and maximum Register do not aeree • flip ft™™™ i
reads more than the latter. The average difference iTl.6 '

alW8Ji



XXX11 Meteorological Register kept at Agra.

Meteorological Register kept at the Office of the Secretary to Go-
vemment, JV. TV. P., Agra, for the month of December, 1856.

Observations at apparent Noon.

Temperature. "(J

S3 d

£

i ra 1
o O Aspect of the Sky.

g o u W %J +3
6 p 3 '< -^

o
u

Is Ss =+H <^-l

£
.3 g

P w o O fl &

1 29.565 74.2 76.4 61.0 S. E. Clear.

2 29.547 74.2 75.0 60.5 S. E. Ditto.

3 29.529 72.1 73.4 62.5 S. E. *- scattered towels. S. E.
4 29.597 69.5 71.5 61.0 N. E. ., Clear.

5 29.423 69.3 70.2 57.8 N. Ditto.

6 29.649 69.0 69.0 54.5 N. W. Ditto.

7 29.641 69.0 70.0 52.0 N. W. Ditto,

8 29.655 64.2 66.9 51.5 W. Ditto.

9 29.665 65.2 67.9 52.5 W. ,, Ditto.

10 29.669 65.0 67.9 53.9 W. ,, Ditto.

11 29.631 64.9 67.5 54.0 N. ., Ditto.

12 29.597 65.9 68.0 54.0 N. Ditto.

13 29.629 67.1 69.0 55.0 N. E. ... Ditto.

14 29.591 68.0 69.0 55.0 N. E. N— all over.

15 29.571 65.0 66.5 55.0 N. E. . . • Clear.

16 29.547 64.0 65.9 54.0 N. E. Ditto.

17 29.571 63.9 65.5 55.5 N. ,

,

Ditto.

18 29.533 65.0 66.9 54.9 N. W. t , Ditto.

19 29.551 67.0 68.5 53.5 N. W. Ditto.

20 29.627 67.5 68.9 53.5 W. Ditto.

21 29.579 66.9 67.9 61.0 w. Ditto.

22 29.661 63.2 65.5 51.5 N. Ditto.

23 29.687 64.0 66.4 50.4 N. W, Ditto.

24 29.611 63.0 65.1 50.4 W. Ditto.

25 29.573 64.2 65.6 53,5 N. E. Ditto.

26 29.621 61.0 63.0 51.0 N. E. Ditto.

27 29.671 61.2 63.8 53.0 N. E. Ditto.

28 29.509 65.0 66.4 58.5 N. E. Ditto.

29 29.489 64.8 67.4 54.0 N. E. Ditto.

30 29.489 68.5 71.5 56.5 E. Ditto.

31 29.441 70.0 72.6 57.5 S. E. Ditto.

Mean. 29.584 66.5 68.3 55.0



Meteorological Register kept at Agra. XXX1U

Meteorological Seguter kept at the Office of the Secretary to Go-vernment, 2f. W. P., Agra, for the month of December, 1856.

Minimum pressure observed at 4 p. m.

1

2
3
4
5

6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

29.507

29.493
29.481

29.567

29.59l| 73.2
29.6051 71 9

Temperature.

77.5

76.9

71.2

74.5

I 29.621

29.619
29.623

29.617

29.571

29.555

29.591

29.549

29.511

29.509

29.513

29.501

29.511

29.589
29-527

29 633

29.637

29.579

29.645

29.591

29.617

29.469

29.441

29.449

29.397

73.0

70.9

70.5

72.0

72.5

72.5

71.0

70.9

69.0

69.0

69.5

72.5

73.5

73.0

70.0

70.0

70.9

69.0

68.5

67.0

68.6

69.0

70.0

74.0

74.5

Mean. 29.552 71.4

77.0

75.9

69.5

73.5

72.2

70.9

73.2

71.0

70.5

71.9

72.0

72.5

70.5

70.4

69.0

69.0

69.5

72.0

73.0

72.1

70.0

69.4

70.4

69.0

68.5

67.0

68.6

69.0

70.0

74.0

74.5

71.1

62.0

61.5

59.5

62.5

58.8

54.5

54.0

54.0

55.0

55.4

56.2

57.2

58.5

56.9

55.9

55.8

57.1

55.1

55.5

55.0

53.0

52.5

52.5

53.0

55.0

53.8

54.4

60.0

56.0

58.4

58.5

56.3

Maximum
and Minimum.

78.0

77.1

75.5

74.5

73.5

75.0

74.5

72.0

72.0

73.5

73.5

73.0

72.0

71.1

69.5

70.5

70.0

73.8

75.0

76.0

72.5

71.0

72.1

70.4

69.2

67.5

69.0

70.5

71.2

74.1

75.0

72.6

53.5

53.8

54.8

54.0

50.0

47.0

45.5

42.8

44.9

43.0

44.9

45.8

49.9

50.0

49.0

47.0

46.8

44.5

44.8

45.8

45.0

44.0

41.0

41.8

42.0

42.0

43.2

43.0

49.0

50.5

49.0

65.75

65.45

65.15

64.25

61.75

61.0

60.0

57.4

58.45

58.25

59.2

59.4

60.95

60.55

59.25

58.75

58.4

59.15

59.9

60.9

58.95
57.5

56.55

56.1

55.6

54.75

56.1

56.75

60.1

62.3

62.0

Aspect of the

46.7 59.69

Clear.

Ditto.

"- scattered.

Clear.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Clear, [over.

^scattered all

Clear.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

^— scattered.

S. E.
S. E.
S. E.
IS". E.
N. W.
N. W,
N.W,
W.
w.
w.
H".

N. E.
N. E.

N.W.
N. W.
N. W.
W.
w.
is.

N. W.
W.
KB.
N. E.
N. E.
N. E.
N. E.
E.
E.
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