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Report on the progress of the Magnetic Survey and the researches
connected with it in Sikkim, the Khosia Hills and Assam, April
to December, 1855.— By HERMANN SCELAGINTWEIT, Eyq.

Prom H. SCHLAGINTWEIT #n charge of the Magnetic Survey of India.

To Sir Jamrs MeLviny, K. C. B. Secretary to the Court of Directors
of the Honorable East India Company, India House, London.

Gowhatty, December 19th, 1855.
Si1m,

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.—Ngw SEries. Vor. XXV. n



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

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,
Your most obedient servant,
HERMANN SCHLAGINTWEIT.

1.—Routes and Qeographical Remarks.

I left Caleutta, April 5th, proceeding vid 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 fo Caragola Ghat
and vid 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 Ré4jdh for permission to travel in his dominions were
perfectly unsuccessful, though Dr. Campbell, Saperintendent 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 ouly
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 precions 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 how 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.*

T intended to proceed from Phulloot along the ridge, forming from
that place the boundary between Nepal and the Réjah 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, oecupied
with another series of magnetic ebservations 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 tlie Surveyor General's
Office is 100 to 120,

B 2
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This map, in the scale of three inchesto 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 = cof.
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.

0 N w

10 0.75637 0.806

20 0.4389 0.390

30 0.2386 0.203

40 0.0762 0.169

50 9.9238 0.119

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 Brahwaputra, 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.}

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.

11.—Afagnetic 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 scries 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 udded 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 Rungeet, 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. Rampore 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

* | was ansisted here by Mr, Herachel, Mr. Adama 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 Rungeet, 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 magnetfism.

- I had at
Darjiling, April 19th, ............ 386°28985.
July 80th, ...... 36°31'160.

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

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

June 9th, ......... cieene.. B06° 46875,

At the other stations the d1p was the followmg —

Beriadangee, Aug. 17th, .......... 35° 11-595.

Rampore Bauleah, August 28th,.... 30° 57-75.

Cherra, October 23ed, ............ 83° 34-26.

Gowhatty, December 10th, ........ 85°1873.

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.

ITI.— 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 tho 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
mouths.

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
ternperature of the stratum in which the bulb of the instrument
gtood, 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 2. 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 of the 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 kills, 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. 204 16.2

10 o. M. 220 18.3
2 p. M 264 234
6r. M.224 185

At 0.3 meters, (11.9 ¢nches) below the surface, 6 A.mM.23.5 19.2
10 A. M. 23.4 19.3

2 r.M 248 20.1
6 p. M.24.5 20.4

At 1 meter, (3 f£. 3 in.) below the surface. 64 M259 230
10 . m.259 23.0

2P M.265 23.0

6 rp.M.260 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 Sikkim 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, &c. 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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Rain.—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.

Placeson 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 8, 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 givenin 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’ e. M. Oct. 28th. Taken to the balance
at 10h. 107 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, 1853, 1,15 inches in two hours,
and no rain fell at the military sanatarium 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, ............. .. . .. i ... 4019
3.—White wool, R - £ |
4.—Black vegetable earth B2 § |
5—Quartz Sand, .. .. ... iiieiii i i i i .. 1965

6.—Grass,. R 2 |

7—Darkgreyblate, N KT X

The change of weight in the tbst paper box having beon 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
8.—White wool,.. .. v viiiii it it ine .. 0079
4.—Black earth,.. .....oviveviii i i, 0012
5—Quartzsand, .........cc0itiiinnenna.. 0.020
6.—Grass, .....0 i ieiiniiennrranreinana... 0310
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, .. 8791 — 0.174 + 0.079 3.696
4.—Black earth, .. 2211 — 0.174 4 0.012 2.049
5.—Quartz sand, .. 1965 — 0.174 + 0.020 1711
6.—QGrass,..... - 2631 —0.174 <+ 0.310 2.767
7.—Dark grey slate, 0.904 cees eee. 0804

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
83 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 eu-
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. ca v venevecacnsse 15.6 13.6
October 28th 10 P. M. .. .ccevevvvace 13.6 11.8
October 28th to 29th, minimum, ...... 12.9

October 29th, 6 . M.  ...cccenveenen 14.4 14.2

Therefore the gramme of dew (dlstllled) 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, .. .c.eveeaseeinsoesaae 878
8.—White wool, .. .....oieveieeenane 3.63
4.—Black vegetable earth,.............. 2.01
5—Quartzsand,............ .oiviene.. 168
B.—Grass, v.uiecene e iinononaniees 272
7.—Dark grey slate, ........ 0.90
‘Which gives the following thickness of the deposxted stratum of
water in millimeters and decimals of millimeters and in decimals of
the English line (.1 inch) ;—
M. M., Liues.
For No. 2.—Black wool, .. .. vvveeerevennss.. 0.38 0.150
8.—White wool, .................. 0.36 0.142
4.—Black vegetable earth, .......... 0.20 0.079
6.—Quartz sand, .................. 017 0.067
G.—G0Grass, ..o viie s o tieninna.. .. 027 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.ciiiiiiiiii e it eiievear.. 1000
Whitewool, .. ...iiiiiiiiiinet i i iiie s i e 980
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Black vegetable earth, ...... P V. £
Quartz sand, .. .......o0evuue ..., R 1Y
Grass, .....c........ P A b
Dark grey slate, ...........c.c..ciiiiiiiiiiii . 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 windsin 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 ab
great heights and shows remarkably great variations in regions ac-
cessible to clonds rapidly ascending from the plains.

2.—Todized 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 1.0;

at Darjiling.. June, day 4.5 night 7.1.
July ,, 33 , 48
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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° I'ht, July, Darjiling,
7,200 ft. English.

During our stay at a greater height, we had never an entirely
clear insolation after 111 a. M.

The second colouration of the snow after sunset had not been
hitherto observed in tropical climates (see Humboldt’s Cosmoss
vol. 1V).

We had some difficulty in observing this phenomenon, since at sun.
set 1t 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 througha
very thin curtain.

IV.—G@eological 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 Ratiang, a system of sandstone containing tertiary coal was
examined.

The coal at this place is of very good quality, but does not reach
the surtace 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 platean of Cherrs, 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 atones now sent to Calcutta containe 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 hydrographic 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, ete.

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 Ratiang
had a discharge of 240 cubic metres per second, and near the village
of Sirsee below Malda 4,500 cubic metres per second, hreadth 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 measuring the quantity of its discharge,
the bed of the river being well defined, 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
Vetch 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 8rd.

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.

* Tbe observations on the Ganges have been sent to Calcutta, without the result
being copied out for the report.
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Angles B

AN
ABC = 76° 12 4" Cl
BEA = 95° 35" 11”
BAE = 8° 12 45”

— BAC + CAE B \
BAC = 4° 9 50" .
CAE= 4° 2 55" \\\

N . D Tl

Length of B C = 113 meters.
" CE= 113
’ BE= 226
Bearing of the line AD 150° 5’
i. e. 8. 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 BAC ,, ,, = 1531.7
A CAE ,, , = 15265
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 Brakmaputra ribgr at Gowhatty.

3= .
= 8 Difference of
-2 level.
. : & g
Distance—in s N
metres. gfg § 9:, § E §
eEs | 55 | B
p‘%:'_'“ g ﬂ?i g z
0 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 arm of water. 8m. 155
41.63 ' 106.63
Levellings over the Karmandsah 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
15211 | 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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5 & Difference of
o — e level.
Distarce—in 3 _g
metres, . ° o o .
g R =2
= S8 | 7"
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 arm 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 water. See compass
bearings.

Right shore from the water up to the
high water mark.

Total of the
ascending parts

0. 8.4 1985 | 2Se, 0.435 [rightshore9.540.
8.4 11.3 2.025 %f: 0.475 The basis of
11.3 14.22 | 2.011 o o | 0461 |the masonry on
14.22 16.82 2.152 = 2L g 0.602 which the light
16.82 19.22 2148 |23 & 2| 0598 |house stands is
19.22 21.52 2.130 82w 0580 just passed by the
21.52 22.62 2.149 2 2 % 0599 |highest water;
2262 | 44.99 2 o d| 579 |ht. found above
HZ3a water 9m. 41.

No. 3.—S8oundings.

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 Mqor Vetch’s house.

Light house from Major Vetch :—

Angular height of the white column, ...... - 31’ 30"

metres.

Lineal height, e ..covtt ciiniienine 5 16

Bearing magnetic, .. .....vvecenein ... N.22° 5 R
Resulting distance, ...... .. .. ceeenees.  063.2 metres.

The places of the soundmgs and the depth found are contained
in the following table and laid down in the plan of the Section :

2 |Distance from the shores of the |Distance from
2 |main branch of the Brahmaputra. the line of Depth in
S 2 the section m‘tla)tres
S a{From left shore From rightshore| in metres. )
i in metres. in metres.
1 4255 measured o Below 15 4.5
2 by a rope . »w 17.5 58
( 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
7 265 0 » 102.5 17.8
8 170 to 195 » 2250 16.5
9 .. 52.5 , 1115 14.0
10 . 15.0 w 70. 5.0
11 8.0 »w 025 1.0
12 2.5 y 40.0 0.5

Nore.—No. A in the plan was above the island of Oommanand
and a little to the right ol 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 tull
length by a pot tied to the upper end, a thin and very soft rope, 100

E 2
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meters long, was attached to the floaters so as to give as little resist-
ance as possible to their progress.

Velocity of the Brahmaputra.

. Velocity,
Pomtse;l;g botal meters in 1 second.
(See plan and |Sur-| Depth of Depth of
section.) face. 7.5 m. 10 m.
Pt. 1a,
depth 12.5 m. |1.28 This water was

Pts. 1,2, 3,....

Pt. 4

depth 17.1 m.
Pt. 7

depth 17.8 m.
Pt. 9

depth 14.0 m.
Pts. 10,11,12, .

Very slow motion, protected by
a spur of the Ceela hill.

stopped by the

island Oomma-

nand behind
which the velo-
city was 0.
Velocity 0, a little motion at
about 30 m. from the shore, at
43 m. the vel. and depth the same
as ab pt. 4.
1.30/1.20) Mean {1.10) Mean | A very good
} 1.22 } 1.09 |point,fullstream.
1.24 1.08
1.42/1.30) Mean {1.20) Mean | Also quite re-
1.30} 1.30 1.23} 1.21 |gularfull stream.
1.28 1.21
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.

Nore.—The motion becomes O 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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4
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—aA"s +05*
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 3
of what it is at present, a velocity, sometimes e¢ven exceeded in times
of rapid rises of the river.

The increase of the section of the main streamn 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 — 2 m — & 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
8270 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 isa
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 ¢ quite pure, others like the English £& and others
like 2.* 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, Tédi. 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 (Ellig’ z2) and dz, whereof the first is 8
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 80 of all consonants followed by y. Another almost universal trait of Turtaric
phonology is the exceeding commonness of the French eu, as heard in jeu aforessid.

In the above paper, I have not thought it prudent to meddle with Mr. Meta't
orthography.
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Aborigines of the Eastern Ghits.
To the Secretary of the Bengal Asiatic Socicty.

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,
Sévara, Gadaba, Yerukala and Chentsu 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 cxplain 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 clements 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 ; and 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 and Yerukala numerals are borrowed from the Telegu and
Karnatic respectively, ecely because they coincide ; and so also of
the pronouns where the same coincidence recurs. All such ques-
tions however, are subordinate and secoudary ; 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 specisl
affinities of the several cultivated and uncultivated Turanian tribes
of India to each other and 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 Indis.

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 89
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, conviuced me that enquiries confined
wholly to India and its immediate vicinity would yield results far
less satisfactory thau 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 80 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 o 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

a
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who speak them or by others, it is obvious that such precision can
never be reached. On the other hand, it is certain that practiel
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
menns 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 iy 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
rnen 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, 1 trust,
1t is Do presumption in me to expect to be able to educe yet more
ample and important results from their careful analysis* after com-

* T subjoin a semple 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—

S4, Burmese, a son. hilg
A-sd, . a child.
Ku-sa } Limbu { a son.
Ku-sii, Karnatak, a child.
Ku-sé, Mikir, ditto.
Ku-ko-s’, Oraon, ditto.
Ta-ng-ko-#/, ditto, ditto.

P4, passim, father.
Ta-pé, Gyarung, ditto.
Ka-pa, Kassia, ditto.
Ta.ga-pa-n, Tamil, ditto.
‘Wa-pé, Gyarung, ditto,
U-pa, Hayu, ditto.
W.ab, Circassian, ditto.
U-p4a, Chintang, ditto.
O-pa, Rangchhen, ditto,
U-pé-p. Thulung, ditto,
U-ka-pa, Kassia, ditto.
Ap.d, Chowrasi, ditto.
A-pa, Waling, my father.

Yi-n

E.ya-n, Toder, father.
You-k, Burmese, man, the male.

Y4, Savara, woman, mother.

Yd-m, Tibetan, ditto.

A-yi | Lepcha and ( a wife,

Ta-yu | Tamil {n woman.

Ta-yi, Karnatak and Yerukala, a mother,
Tu-ng-yé, Oraon, a mother.

Ta-i | Khyi or Kassia 1 a mother: i—
Tha-i | Malabar yi.

Er = Ré, Onigur, man.

Ar = R4, Mikir, ditto,

Ir = Ri, Bhaskir and Nogay, ditto.
A-ir= a-rij, Armenian, ditto,
E-ri-1, Ho, ditto.

E-ré-l, Sontal, ditto.

E-ro-s, Hungarian, virilis.

Wi-r6, Scythic, man.

U.ri, Kasikumak, man.

G-ri, Kocch and Dimal, Pater familias,
G-rf, 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,

cies.

[ Sa (vel ckd) is the root. It means a
non-adult. Ka vel ga is the indefinite
article; and a, the definite, or its equis
valent = my, so that ku-sa is any child,
and g-sa my child., 7ais = ka and both
take the nasal appendage, %, ng, or m.
Oraon iterates the prefix and elides the
vowel of its root: fa-ka-sa = la-ga-pa
{_below.

The root speaks for itself, Gyarung
has the fa and Kassia the ka prefix,
They are commutable fa vel da and ka
vel ga, and the use of both is normal.
Tamil exhibits both and also the nasal
sufix. The Za vel ka, used as an inde-
finite article is a contraction of the 3rd
4 pronoun, another form of which is %
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.pé — my father as above. Thulung
iterates the root, and Kassia the arti-
cular prefix, like Tamil u-ka-pa = ta-
Lga-pa.

A

Yi-n }Chinese {Mankind, the spe- [ Ya, yu, yi the root — man the species,

or the male or female, or the emphatic
femnale, viz. mother, Chinese, Burmese
and Tibetan have the suffixual definitive ;
m = n, as in Chinese and Tamil supra:
k suffix, the sume as & vel ¢ prefix supra,
{ such transposition being normal and ex.
emplified in ap-0 = u-pa = wa-b, supra,
Observe that the use of the prefixual a
and fa, as respectively definite and inde-
finite articles, is common to Tamil, Lep-
cha and Limbu. I might add Burmese,
[ &c. &c. Malubar has ¢a prefix aspirated.

[ The rd, ré, ri root for mankind is pal-
pable throughout and the prefixes und
suffixes, ag well as the cumulation of the
former, are normal and therefore har-
monize with the preceding samples;
thus ¢-rf, g-r{, ta-g-rf respond precisely
to td-pa, ka-pa, td-gd-pd aforegone, while
Y the n suffix of Shan fri-n = the Tamil
n in fagapa-n not less than the Telugu
nin ta-n-dri. A vel e and u vel w pre-
fixes recur just as in a-ga, @-pa, a-yu, e-y4-
n,u-pa and o-pa. So also the nasal infix,
whilst the suffixed labial and sibilant are
Las 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 noy

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, Tn 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
It is the rock I build on.

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

( The prefix da vel ta, by elision d', ',
is as common a definitive, as ka vel gs
with which it is constantly interchange.
able, or both are given, as in fz-pa, ks
pa, ta-ga-pa ; and 4 vel € prefix has often
the indefinite article sense, and thus also
is used indifferently with ¢z and kg, thus
Burmese a-yen vel ka-yenm, an abori-
gines; and thus fa-vé vel ka-vé, a bird
in Bugis. The most common of defi-
nitives which are tantamount to articles
usually indefinite, are, ¢ vel d; & vel g;
n, ng, vel m; p, b. v. vel w; r, vell;
and the vowels i, e, @, u, o which
are all nearly commutable as being
in origin = ille, iste. And all are liable
to transposition and thus to become sul-

at all engaged the attention of their authors.

Sa-u, Thai, a son,

O-su, U-sa, Lazic, a child.
D-si, vel D-zi. Kuanchua, a son.
T-sé, T-sé-i, Kong, a child.
D-chid-i, Mantchu, ditto.

Ché-n, Kocch, ditto.

Ko-a,* Hé, a child.

* 8¢ = chd on one hand and k4 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 K¢
= Kocch Chd, as surely as the suffix 4

= the prefix a, whether used as a defi-
nitely or indefinitely definitive article:
4.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.

fixes, as well as to be repeated both pre-
fixually and suffixually as in Chines
t-se-i and Mantchu d-chu-i where 8
vel cha = little, is the crude, and {-g¢-,
vel d-chu-i, precisely our English “s
little one.’”” That this is so, comparé
Chinese ¢4 = great and 3¢ = smoll with
Newari #d and chi having the same sense.
Newari takes the %a, ga suffix, like
Mantchu, thus chi-ki small, and d-cAs-
|_ka a thing, in those tongues respectively.

Under the head Yu-n, mankind, after the word }ou-%, Burmese, add the word—

K-y6.ga, Tibetan, a man, the male.

[ Tibetan k-y6.ga from the yd, yi, yv
crude, shows the ka vel ga definitive In
both forms (soft and hard) and in both
positions (prefix and suffix). The core
respondent word for the female is ki-mi
= ka-mi in Kassia and not less = ka-m
and ku-mi in the tongues so named aftor
the name for our species in them. The
sexual distributive use of ka and u pre-

fixes in Kassia is only of secondsry
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expect and hardly desire any more new materials, and I hope there-
f