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With reference to the maps accompanying this report, it is only right to state, that we
had procured from the Surveyor General's Office, Calcutta, all the maps of these Hills and
adjoining districts, which had been previously constructed. These were a sketch of the
Khasia independent states, on a scale of six miles to the inch, from a survey by Liedtenant
Fisher, in 1829. This proved much too inaccurate to be of any service. Also with a copy
of Captain Thuillier’s one-inch revenue survey maps of Jynteeah and Cachar. These were
most useful, although our researches scarcely extended into these districts. 'Wo were also
furnished with an excellent M. S. map of the country immediately South of the station of Cherra

- Poonjee, constructed by Lieutenant Yule in 1841-42, From this the Southern portion of the

large one-inck map appended to this report has been ‘extracted, with a few alferations
and corrections,

" We forther had a copy of a manuscript map of the Khasi Hills, constructed by Dr. J. D.
Hooker, to illustrate his tours in that district. This sketch was highly creditable to the
author, and gave an excellent general idea of the physical features of the country. - It
could not be expected to be correct, considering the circumstances under which it was
constructed, but proved very usefol. It included a large part of the:-country of which an
outline map, from independent data, is now given. This outline itself can only be considered
approximately correct, being constructed from flying surveys, often in very bad weathar.

Plans of the Coal district at Lakadong in the Jynteeah Hills, were submitted together
with a report on that field. These were originally intended to form an appendix to the

present report, but were subsequently published in a separate form in No. XIIL of * Selections
from the Records of the Government of Bengal.”




‘PRELIMINARY REMARKS,

Tae following brief sketch of the geological structure of a portion of the
Khasi Hills} on the North-Eastern frontier of Be'ngal,‘ is the result of observa-
tions made during two short visits to those hills, in the wet seasons of 1851 and
of 1852.° '

Shortly after my arrival in this country, in the-commencement of the year
1851, finding that it would be impossible at that season of the year, to com-
mence field operations in the plains of Bengal, I proceeded, with the sanction of
the Government of Bengal, to the station of Cherra Poonjee, with a view to
examine the mode of occurrence, extent, and character of the iron ores,- which
had for many years been known to have been worked in these hills. I arrived
at Cherra Poonjee in the middle of the month of June, and left again in the
beginning of November. During that season, I visited some of the principal
washings for the iron ore, traced out some of the coal beds, and examined and
reported on the coal pits at Lakadong in the Jynteah hills.. Advantage was also
taken of the few fine days which occurred to make a careful survey of a part -
of these hills, extending Northwards ﬁ-om the station nearly to the Kalapam ;

a.nd a.Iso of the statlon itself

. ".It will be seen from the Appendix (B), t.hat-dl;ring the five-months’ dura-
tion of my visit in that year, 1851, there fell at Cherra Podnjée nearly 400
_inches of rain, and there were only 63 days on which the smount was less than
one inch: during this small number of working days, and having no Assistants, *
I was unable to accornplish very much, '
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Returning to the same hills, during the rainy season of 1852, I was enabled
by the zealous aid of my Assistants Mr. Medlicott and Mr. St. ‘George, to
complete the survey of the hills, commenced by myself during the precefling

" season, from the station across'to Nungklow . The large Map aceompa.nying ’
this Report, on a scale of one mile = one inch, is the result of these combined

‘ labours and will, I believe, be found. both in.the amount and accuracy of
its details, fully equal to any Maps of Indian- territory hitherto published.
The siall outline Map, of a larger srea, is the result of flying sketch -
surveys made by myself during trips across the hills to Lakadong, Nonkra-
dem{&c{ _ ‘

During this second visit, I crossed the hills .to . Nonkradem, and examined
the rocks in that vicinity, and from that to the plains at Lacat ; and succeeded
in obtammo' a tolerable series of the organic. remains from the Limestone and

- sandstone of Cherra and its nelghbourhood.

.The season 9f 1852 was chh drier and finer than that of 1851, and we
were thus enabled to continue actively engaged in the field, until the very day
before leaving the hills. On reaching the plains, we immediately proceeded to
the field again, so that the results of .our labours were unavoidably put aside

, until the return of the hot season of the f»resent year, 1853, enabled meé to
devoté some time to their collation. Since leaving the field in April last,. the
survey of the Khasi hills has been plotted, and the Maps accompanying this
report completed, together with a plan, on & larger scale; of the station of
‘Cherra Poon;ee itself.

The want in this country of books of J:eference, or collections for compa- -
rison, has compelled me, after & preliminary exa.mmatlon, to' submit a selection
of the fossils collected, for careful ‘examination and description. in England:
and, until the final results of such companson may be known, any report on the
digtrict must unavoidably be very incomplete. It will, nevertheless, be in all |
probabﬂlty sufficient to make known the pnnclpal facts in the phymcal struc.

»" ture of these hills, and to indicate some of the more. 1mporta.nt econoxmcal cons
siderations sPrmgm g from this structure.
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It is to me a source of great regret; that owing to the season of the year
during which I visited these hills, I was unable to examine the lower parts ‘of,
the ridge, or to; proceed a.long the base, where many points of great geological
interest stxll await. solutmn Densely covered as: these portions are with- close
grass Jungle, abounding in' swamps, & so;ourn there: dunng the wet and hot
months 'of summer, would be almost certain. death to an Europea.n and I was
therefore - obliged to forego my_ des_n'e .of visiting these districts. It will be
seen that in -consequence several questions of ‘interest have been left still
 unsolved.

TIn judging of the extent of our, labours, not 6111} must such circumstanee
of locality he taken into the estimate, but the state of the climate also. During
such wet seasons not much out of door work could be accomplished, especially
when the country had to be surveyed and mapped topographically as well as
examined -geologica.]ly. And even’ during the season of 1852, which, as has
been mentioned, was drier and finer than that of 1831, much interruption to
such pursuits was unavoidable, where the fall of rain during the three months
of our visit was not less than 276 inches.(a) - —

Appended to the outline of the Geology, is a brief sketch of the economical
applications of some of the mineral products of these hills.  And in the appen-
dices which follow, will be found the results of observations carried on simulta-

neously with the geological researches; and relating to- the elevg.t{on and
climate of the station of Cherra Poonjee, and to the lansusge and etvmolocicsl .
relatidns of the Khasis.

I have to express the great obhgahons I am under to Colonel Llster, Poh-
tical Agent for the Khasi hills, and to his Assmtant, Lieutenant Cave, for their
valuable and ready co-operation in every way- 1_;0 facilitate my enquiries. To

' (a) During these three months; the actual number of days during which no rain fell at Cherra Poonjee,
was 21 ¢ viz.,in July 3; in August 6; ‘m'Sep‘t‘ember 12; while of dnys on which the fall was trifiing or less
than one inch of rain there were 25: viz,, in July 3; in August 12; in September 10, giving a total number
of fair workmg days; inclusive of Sundnys, of 46 :
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. Mr. Cavé alsoand to Mr. Raban, Adjutant Sylhet Light Infantry, I am indebt- "
ed for their delightful and instructive company during several trips among the
hills, which enhanced my enjoyment mot materially;.and, 'W;hich, from my
‘almost total want of acquaintance with the language of the country (at least
" during my first visit) proved essentially valusble. Indeed, without the benefit
" of their local knowledge, my success would have been much more limited than

it was. . :
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ON THE,
GEOLOGICAL STRU CTURE

KHASI HILES.

-

GENERAL FEATURES OF THE HILLS.

TeE station of Cherra Poonjee,(a) is situated near the Southern crest of
. an extenmve range of tolerably ﬂat-topped hills, ‘which nse‘ suddenly from the
plains of Sylhet, and stretch in a direction nea;rly due East and West, and
almost continuously from the valley of the Brahmaputra on the West to Mun-
nipoor and into the Burman empire on the East. This range is, on th.ree sides,
-.smrrounded by a great extent of flat cbuntry, but shghﬂy elevated above the
sea.  On the North, it is sepa.rated from the Bhotan’ Mountams, by the great
valley of the river Brahmaputra, and the territories of Assa.m On the South,
the extensive plams of Sylhet intervene between it and ‘the’ Tippersh hills;
while on the West., the valley of the. szges and the level districts of Mymen-
sing, Rajshye and Moorshedabad, separate it from the Rajmahal hills,

Seen from the plains to thé South, this range of hills presents rather a
tameness of feature. It has a remarkably regular and flat outline, few points
ovértopping the general ridge, snd few deep glens or valleys breaking the crest.

() Cherra Poonjee is approximately in latitnde 25° 16’ 35” North; and longitude 91° 43/65% Egsto—
' (Thuillier and Smyth's Manval of Surveying for India, 1852,) - '
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The Western, extrer.nity of this ridge is known by the ‘general name of the
Garrow or Gare hills, bemg inhabited by the half-civilized tribe of that name.
A large portmn of their territory ‘is ‘said to be overrun by dense and almost
'mpenetmble jungle. ‘They hold little intercourse with adjoining tnbes, are re-
ported to be very treacherous, and excepting along'the outsklrts of the ridge, are
but little known. The Eastern boundary of the Garo terntory is but ill defined,
but may rudely be said to correspond to the 91st degree of Eastern longitude.
Adjoining the Garos, on the East, is the territory of the Khasis, (Kasiyas,
Khasias, or Cossias.) It stretches East and West about one degree of longitude,
and in the North and South direction, from'the plain of Sylhet to that of Assam.

Still further East, and joining the Khasi territory, are the Jynteah hills,
~which have passed into the hands of the British Government in India, having
been forfeited by i_:he Jynteah Rajah in 1835..
‘ o the-East of the Jyntaeah hills, are the tribes of Cachar, the I\aﬂas, &e.,
which inhabit the country from the Jynteah bound.ary Eastwards to Munnipoor.
‘Their geographical limits are very little known.

- My own observations were confined to the Khasi territory, and iodeed only
to a portion of it, with a rapid examination of parts of the Jynteah hills.

In this portion of the range, the hills rise very suddenly and abruptly from

the plains. At a short distance from their base, and stretching along nearly
parallel to the great range, though with interruptions, is a 'broken series of
feet above the genera.l level of the pla.ms, and are composed of layers of sand,
clay and gravel, very irregularly disposed, and often highly indurated by a
" ferruginous cemeht.(o) They oceur at various distances from the base of the

(a) The pretty.atation of Sylhet is built among these hillocks; and they are also well seen at and near
Chattuc. On the summits of one of these knolls is placed Mr. Inglis' bungalow, and on an adjoining one
the monument o the memory of the late George Inglis, Esq,,. ¢ for many. years Judge of Sylhet,” which
forms & conspicucos landmark for a great distance around,
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hills; between which and’these sinall knolls, there is generdlly a flat space,
densely covered with jungle; and abounding in -swamps; thickly clothed with
tall reeds and grasses. - Behind this swampy tract, rises the great range of the
hills, by & rapidly inclined slope, closely wooded and surmiounted by a’ deep
prempltous face; which form a marked featuré in, the landscape The crest of
this precipice attains an elevation of about 3,500 feet, and above. this long and
nearly horizontal line; the hills- rise gradually -with undulatmg ‘and. irregular
slopes to the average helght of 5,000 to 5,400 feet, with & few summits of still
greater elevation, but none much exceedmg 6,000 feet, The entire slope of the
- hills up-.to the base of the precipitous portiom, is thickly clothed with wood,
. among which a few paltches' here and there have been cleared for cultivation.

Again, on the Northern side of this range, the country suddenly drops, at
" Nungklow, to the Ievel of the Boripani river, or more than 2,000 feet, and thenj
.gradua]ly dies away into the valley of the Brahmaputra, by a saccession of
sharply undulating hills and ridges, which stretch from this Boripani river,
immediately ander Nungklow, to near Gowhatty, in Assam. The whole of
these districts forming the descent from. the comparatively flat-table land of the
top of the ridge; (and which, on the South, extend for about six miles, and on
the North for about twenty) is densely WOBd'ed, while the 'uppér and more level
parts of the hills are clear, free from jungle, and, where the surface is not actual
rock, thickly carpeted with grass. The same fact is observable in the many
deep glens and water-courses, -which penetrate the hills on either flank ; the
sides of these glens being almost invariably thickly and beautifully clothed with.
wood, which ceases abruptly at the top, as if cut off with the axe -aloi:g the
crest of the glen; the want of protection from the prevailing winds, as well as
the character of the soil, entirely preventing the growth of any timber.

On the southern flank of the range, mthm the Khasi territory, the many
streams which drain the ridge, and carry off the enormous fall of rain that
annually takes place here, flow in deep, and large glens, which stretch into the
hills for many miles, and add greatly to the variety and beauty of the scenery.
Most of these glens are very deeply excavated, the bottoms, or river beds, even
at the distance of several.miles from the outskirts of the hills, being some
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‘ -thousand feet below the general Jevel of the‘top of the range. ' In outline, all

these river gorges, or glens, are remarkably alike; the upper portion of their

sides be_ing nearly perpendicular, and precipitous faces of rock, which rest upon

a Tapidly inclined talus, dropping down to the level of the water beneath. Of
this 'general' character, depending as we shall have to remark on the geological
structure of the district, 8 good instance may be seen in the accompanying view
of the glen to the North and East of Surareem; as seen from the South. (Fig1.)
R .

‘Situated immediately to the West of one of these great glens, and almost
overhanging its precipitous sides, is the station of Cherra Péonjee, at an eleva-
tion above the sea of 4,120 feet, while the bottom of the glen adjoining is nearly

8,000 feet below. The sanitarium occupies a small level plateau, of a rudely

triangular shape, bounded on the East and North-East(a) by this deep glen ;

on. the South by the, equally grand glen of Musmai; while on the West, the *

small ridge in which the coal mines are situated, rises with & sharp bluff some

- 800 feet above therlevel of the _plateau, and is continued on the North-West by.

the rounded sandstone hills, on the tops and slopes of which the native village
of Cherra Poonjee is placed. To the North, the hills rise gradually until the
average level of the central portion of the range is attained; from. which the
view(3) looking South, ranges over the flat of Cherra, to the immense expanse
of the plains of Sylhet; and to the distant outline of the Tlppemh hﬂls .which

' bound the horizon. (Fig 2 )

- The same general physical features are continued N orthwards from Cherra
Poonjee to Mowphlang (Moflon g), 18 miles distant; the hills presenting an almost
unmtermpbed, and nearly level top, broken only by the deep and narrow river

gorges, which intersect it, and which form the peculiar feature of the scepery.

Further to the East, and extending into the Jyntesh hills, the same
general character continues along the Southern flank of the range; the deep

* #(a) Bee accompanying Flan. |

- (b) For the originals of tlua gketch, and of ﬁgs 3and 6, Tam mdebbed to Lieutenant Cave, Amistant
Political .Agent
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again in the section. They are probably-the uppermost beds of the slaty series
met with in this district.

This flat space, nearly half a ‘mile in width, is a rema.rks_a,bie feature in the
hills. Greenstone is seen at both sides of the flat space, and appears to form
the surface below, but a thick dovering of clay c{nceals all the rocks, while
rising up the steép slope on the North towards Sohiong, the same gneissose and
highly micaceous roci:s, as have been described in the Cherra valley, again
appear. These are well seen in the village of Sohiong; they consist of thin
bedded gneiss and micaceous slates, with hard gritty quartzose layers, dipping
at high angles, or nearly vertical. They are much twisted both in plan and
section, but have on the whole a dip to the S. E., at angles varying from 60° to
85°. The old road, which passes close under the rude entrenchments of the
village, exposes them well, and they are also seen on the sides of the beautifully
wooded glen to the East, on the verge of which the Poonji is built. . . )

_ Northwards from Sohiong, the same rocks continue, but on the whole ‘i’:hej
gradually become more crystalline and solid, and the 'cbnsts;.ntr'recurrence of
Iarge blocks of granite points to the existence of many veins, or intruded masses
of that rock the boundary and extent of which cannot however be easily traced.
Such is the case in the newhbourhood of Nungbree, again near Myrung, and
still further to the North, at Nungrumai; (commonly_ called Normai) but ‘the
general surface of the country is composed of these gneissosé, and slaty rocks.

The constant occurrence of these masses of granite, and also of minute -
veins ramifying among the layers of the slates and gneiss, give convincing proof,
that the thickness of these rocks is here very slight, and that the great mass of
the granite which 18 well seen 2t & short distancé to the East and West, conti-
nues at no great depth belozr the surface, under the slaty beds. (See Section. )

In the eastern pwﬁon of the hills, similar rocks are met-with in the valley
of the Mentedoo. They occur in thin layers of gneiss and mica slates dipping at
high angles (60°—70°) towards the N. and N. E., abounding in small guartz veins,

and are much less contorted, than in the western portit_)n of the hills. They
B
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are here capped by ,horiz;ntal beds of sandstone. The gneissﬁse rocks continue
all up the valley of the river, forming the talus or slope of the high ground on
either side. At Joowye village, and stretching along the top of the ridge on
which it is placed, for some little distance towards the East, & thin capping of
horizontal beds of Qa,nd;;tonés and conglomerate, forming an outlier of the more
extensive beds to the South-East, conceals these rocks, and affords an excellent
instance of the total unconformability of the two series.

Under.the sandstones are highly micaceous and shining slates, with thick
beds of hard gritty micaceous gneiss; numerous veins of quartz occur travers-
ing the rocks, and large veins of granite also pierce them in many places. At
Joowye village,(a) these slaty beds, dip as a mass, to the S.and S. by E., at
anglés varying from 45° to 70°. -

Similar rocks are seen wrapping round the edges of the granite, ‘about four
miles East from Coote village; while between this and Pooring, largely crys-
talline greenstone crosses the v.alley.. At this village itself (Pooring) the rocks
are gritty gueiss in thick gtrong beds.

Dropping thence into the Oomgot valley, we find hard close-grained silice-
ous slates, and thence towards Pomrong we have gnelss and micaceous slates in
] thick beds.” These alternate continually, and are well seen in some of the river
~ gorges, through which the feeders of the Oomgot pass: veins of quartz abound,

-and the rocks, although much contorted, have a general inclination to the North-
West. Granite veins also occnr. L

Throughout the series of rocks, which I have just described, few mineral

products of any value are .fomid. 1 ha.ve above alluded to 'the attempts made

(a) Joowye is one of the largest villages in these hills. It is besutifully situsted on s ridge, aver-
hanging the rich and well caltivated glen of the Mentedoo River. -The hill slopes on either side covered
with scattered pines and,other trees, and the fiat holms at the bottom cultivated like s garden, give the
place quite an English sspect. In the village iteelf magnificent groups of bamboos throw a grateful shade
over the houses, and large tanks and ponds are formed among the undulating groand. The houses are of
"better class, and in many respects aseimilate more to those of the Bengalees thaa among the Khasis proper,

while the physiognomy of the people themselves, and their superior stature, seem to confirm the iden of an
intermixture of race. : :
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to obtaip good rooﬁng-slatés, from some of the beds. In 2 few places, as under
Nungklaw, &e., small crystalline grains of magnetic iron abound in somie of the
beds, precisely of the same character, as that obtained from the granite, and
occasionally in greater abunda.nce, but in' most of these cases, the additional .
" ha.rdness of the rock would prevent this ore from being extracted with equal
economy from the slates, as from the granite.

I have not been able to trace the existence of a;ny organic remains whatever
in these rocks. They are, as far as.] know, throughout the entire group, truly

azoic.

- Sandstone.—In ascending the Khasi Hills, from Teria.‘-ghat,‘ the rocks ‘met
with throuo-hout the greater portlon of the rise, are: sandstones of varied
mineral character. In the lower part, ‘the prevailing colour is a greenish brown;
passing on the one hand into a grey, and on the other into 's red tint.
Occasionally we find beds of a light grey or whitish colour, variegated with red
and ferruginous spots or patches, but these are more frequent in the upper
portion of the series. Beds of shale and shaly sandstone and clays of yellowish
and blackish grey colours, are associated with the sandstones. Several of the
beds of sandstone are highly calcareous, and sometimes pass into ca.lca.reous

grits.

-On the upper beds of this series, the station_of Cherra Poonjee is placed,.
and here we find resting conformably upon the sandstone, a series of beds of -
hmest.one, coal, and sha.les, to which we shall refer again.

The sandstone group of rocks, is well exposed in the perpendicular cliffs of
the valleys adjoining the station. Tt is not, however, slways easy to obtain
- means of examining the series sa.t:sfactonly The only paths which pass down
the sides of the glens, have natura.lly been selected where some fallen mass has
produced & spur, or slope along which the path can wmd, but where the rocks
are concealed; while the greater portion of the vertical cliff is inaccessible.
Most of the slopes also are clothed with dense forest. . It is therefore with some
difficulty that the ‘actual succession of the beds is traced out. :
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Reserving' at present all minute details, which will be more appropriate,
when the organic contents of these rocks have been fully examined, I shall
'inerely state the general divisions of the group.

At the basé, whenever it is clearly seen, and resting 'quite unconformedly
upon the upturned edges of ‘the older rocks, there is a thick mass of coarse con-
élomerates. . The pebbles are chiefly of quartz, both crystalline and granular,
all considersbly rounded, and of all sizes, from six inches dismeter to one inch.
Masses double this size are found, but are not common. These are imbedded
ina felspathic gritty cement. This conglomerate is well seen m the Cherra
valley, and in places it is fully seventy feet thick, forming a very well marked
line of cliff along the sides of the glen. On this coarse conglomerate rests a
sharp semi-angular grit of a dark brownish colour, varied by numerous light
specks. These are scarcely rounded fragments of felspar crystals, of a light
flesh-red colour, which give the rock a very peculiar aspect. Locally, these
beds become coarser, and pass into a pebbly grit, and in this case, it can occa-
sionally be seen that these imbedded pebbles are partly of granite and not
altogether of felspar.(a) . With local variation in texture and coarseness, these
beds are at least 150 to 200 feet thick. | |

Over these come sharp grits of reddish-brown and greyish-brown colours.
In these are many casts of shells, generally impérfect and fragmentary (cardium,
&c.) Higher up the sandstones have a greenish-brown tint, and contain
. numercus remains of echinodermata. These become ,calcareous, and then
‘decompose into a brownish-red sandy rock, which on the fresh fracture isa very
hard mass of a bluish tint. Where the fossils occur in the grits, they are only
casts, or the place of the original shell is filled with a soft yellow impalpable
clay; where the rock is calcareous, the shells of the echini are replaced by car-
bonate of lime. Tt is almost impossible, owing to the natutre of the matrix, and
to the highly crystalline condition of the carbonate of lime, to obtain good
specimens of these. At the base of these fossiliferous beds there are locally
developed some beds of a nodular dark grey shaly sendstone (Mahadeo).

() These beds are well seer at the zig- zags, on the 10ad to Teria-ghat from Cherra Poonjee, of which
they form & conziderable portion.
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These beds containing the echini ( Cyrtoma of McClelland) form 2 well-
marked line along the face of the Cherra Valley, where the beds are calcareous,
and are again well seen under Mamluh, where they were first moticed by Dr.
McClelland.(a) Associated with these echinoderm remains, and oceurring also
a little below them, are large plicated oysters, ((Qstrea, allied to O. flabellulum)
generally in fragments. |

Over this group are numerous beds of soft earthy ‘sandstones, of brownish
and red tints, with intercalated beds of clay and thin shales. .These continue
" with little interrission until the flat of Cherra Poonjee is reached, where At'hick.
bedded strong sandstones occur, not very hard, and“of a reddish colour.- In
these beds T have,not observed any remains of sh‘ell's; but impressions of stems
of plants, very radely preserved, and in most cases much too indistinet for iden-
tification, are not uﬂcommon. | _

Over these sandstones, and separated apparently by a thin bed of stiff blue
clayey shale, comes the limestone which forms the bluffs of the small detached
ridge in which the Coal has been worked to the west of the station. of Cherra
Poonjee. This limestone is here about 80 feet thick, separated above by «eght
to ten feet of sandstone and shale from the Coal, which again is cevered by
alternating beds of soft grits, énd (_:la.ys to the top.of the HJIl (see belm). )

The thickness of the entire group,_which I have just described, is mear to
Cherra Poonjee, not less than 2,000 feet. Throughout the whole of this great
thickness the beds are entirely conformable., and are very nearly horizontal in
._ position. They are meglﬂarli developed, beds *of sandstone and clays often
thinning out, within the space of a few hundred ya.rds from some feet to some
inches in thickness. ~ Throughout the entlre series, also, but more especially in
the ‘upper portion, there is a frequent repetltron of the most remarkable cases of
false beddmg and obhque lamination, evrdenemg a consta.ntly repeated change

L

(n ) These beds of eandstone, which bemg soft and Iooscly colierent, are readily acted upon, and de-
' compose into a friable sand in which the harder portions of the organic remains continue imbedded, ‘gave
rise to the ides, which Dr. McClelland has published, of their forming a searbeach- The true relations of
the beds, or so-called tbeach,” can be well seen in the adjoining cliffs, where the conformable association of

these beds with the other sandstones may be traced. .
: p
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in the force and direction of the currents, and in fhe other conditions under
whichthese beds have been deposited. The accompanying sketch shows:one
and by no means an extreme instance of this kind. (Fig. 8.)

" The beds are, I bave already mentioned,. nearly horizontal throughout, but
éjp slightiy, and continuously as a whole towards the South and South by
%Vest. - This dip is very slight, but is easily traceable when observed over a
considerablé’ ares. And’ the same fact is even more markedly scen when the
range of the hills is observed from the plainstca" the South, at sufficient distance
to enable thé eye to take in a considerable sweep. In the following sketch of
these hills, as seen from the River Soorma, near Sonamgunj, the sandstones and
associated beds, so.well marked all along the range by the steép precipitous
cliffs they form, as in the vicinily of Cherra Poonjee, are seen gradually to drop
down to the level of the plains, as they.pass to the West.(a) The occurrence
of beds of Coal, which at Cherra Poonjee; are at the top of the hills, nearly
at the level of the plain close to Laour, and towards the West (as noticed by
~ several observers), is in. some degree & confirmation of this statement. The
same fact appears to hold with reference to the sandstone group towards the
East also—for we find beds of the same nummulitic limestone, coal, and sand-
stone, with the same group .of beds below them, formmg the hills near Laka-
dong ; and here attaining only an elevation of not more than 2,500 feet, which
at Cherra reach 4,500 feet. (b)

These sandstones stretch inlend from "Cherra Poonjee to nea.r Mow-
phlang, (see Map) retaining on the whole their nearly-honzontal arranfrement
and. presenting throughout the same general lithological character. This hori-
zontality of the beds, and alternating disposition of the shales; grits and coarser
| sandstones, is well seen in the splendid cliff whlch bounds the great valley of
. Cherra to the North. Here also dark earthy gmts, with iron pyrites, are seen to
alternate with ‘the sandstones. ‘The same series is again seen in the cliffs
bounding the valley North of Lairungoo. (see Fig. 1) " The total thickness

t

-
¥

(a) The station of Cherrs Poonjee is placed on the lnlls to the extreme right of this Sketch. ‘

(b) The thiz outlying caps of sendstons at Joowai are, in this part of the hnl]l, analogous to the
outliers of Nungbri and Laidom, North of Chem Poonjee.
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.4 of the group has, however, considerably diminished here, and the metamorphic
 rocks come much nearer to the surface. But little change in the _mmeral struc-,
-ture of the series. is tracealle. At one or two places along the route, patches of
Coal; (of very poor quality however,) occur,.é,ss_qcia.ted with the sandstones (as
at the Northern end of the Native village of Cherra Poonjee ; about half a mile
further on and near Sui'areein,) and -occasionally blackish-grey shales, with
_ numerous - smal fragmentary impressions: of carbonized vegetables. = At the
 roadside near the Kala-pani, beds of dark:earthy and pyntous sandstones and
shales, similar to those near to Cherra Poonjee, oceur.

. Near to this, the sandstones begin to show- the effects of the intrusion of

volcanic’ rocks, (to which we shall refer aoam), both in their posmon, and in
their texture. Droppmtr into the valley of the Kala-pani, about half way down
the South-Eastern side of the glen, we mee{ highly crystalline greenstone under
‘and supporting the coarse sandstones. The bedsin Junction ‘with the green-
stone have been greatly altered: the colour hes become a deep purple; they are,
~ intensely indurated, and are’in fact quartz rock. Further, instead of breaking
into the laminar and irregular pxeces, which these sandstones ordinarily y1e1d B
a blow of a hammer fractures the mass into small pnsmatlc blocks, ha.vmtr a semi-
columnar structure. The original lines of deposition have, in fact, been ob-
literated and a new senes of divisional planes produced. - These” planes are per- k
_pendicular to the deposmon planes of the rock, and have & prevailing du'ectlon._
North-East and South—West and ilearly at “tight angles to this. The dip is
about 25° to South- West; .

'On the Northem side of this valley, the’ sandstones again appear, “here
aﬁ'am nearly honzontal, and formmg the steep cliffs aloncr the top of the glen.
(see Sketch Fig.. 10 .) The road ‘winds ‘up the steep slope of the valley side,
and passes throuo-h a cleﬁ in these sandstone beds The greenstone forms the
whole of the river bed, and extends up the side of the valley for more than one-
half the distance. The ".lowest'beds on the Northern side, are coarse pebbly
conglomerates, grea.tly indurated. Dropping again info the adjoining and
parallel little valley; (between the Kala-pani and the Bo«ra-pam,) we lose the
" sandstones again, and, find & continucus sheet of the greenstone forming the
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whole of the bottom of the glen. TUpon it rest on both sides, the coarse con-
glomérates and sandstones. greatly indurated and disturbed. Thus under the

- village of Maw-be-lurkar, conglomerate is seen very highly inclined, and greatly

indurated. Huge masses of this rock. bave in other places fallen from their
natural position, and threaten to block up the glen.(a) Toward the Northern
end of this glen, the originally continuous covering of the sandstone has been
denuded, so as to leave only a few small outliers resting upon the greenstone,
and forming the highest tops about here. Some of these outliers are very
small, not more than a few hundred feet square.

Along the line of road, the greenstone continues to show until the valley
of the Boga-pani is reached. In the bed, and on the banks of the Wattam, the
stream whmh here joins. the Boga:pani, the greenstone is well seen, but close
adjoining in the glen of the larger river, there is a maf'mﬁcent exhibition of
the disturbances to which the sandstones have been sulyected. The beds are at
all angles, vertical and nearly flat, rolled over and bent in the most fantastic
forms; several complete arches or folds are seen cut through by the river, and
form a series of parallel curvings, which are even more beautifully seen owing

" to the different tints of the different beds.. (Fig. 11.) These contortions con-

tinue though less markedly all along the river valley. The beds of clean grits

~have been so indurated, as to appear quite glnssy and like quartz rock; the
grains still appearing distinct. The convlomemue beds also are bard, have a
.. talcose and soapy character, and ‘the ahnly-beds are more slaty. ' Notwithstand-

.

ing thig great amount of change, the same ih'lsc bedding seen so commonly around
Cherrs Poonjee, is here observable; and current-markmo is well shown on many
of the beds, which from mmeral texture alone would appear much more nearly
allied to the old slates and qua.rtz rocks, We have before descnbed

.Pa.ssing up to Mowphlaqg, these sa.ndstone 'beds'cont'mue exhibiting gradu- -
ally a less amount of change as they rise upon the hill. These rocks here

(a) Thislittle valley, although m ﬂ“—' mlgmtude and grandeur of its features, greatly inferior to the

 larger glens close by, is yet one of the most besntiful in the bills, sud owes not a little of this besuty to

the contrast between the eteep cliffy of the sandmme sbove, with their dark and richly-coloured surfaces,

‘and the steep grassy slopes of the greenstone below. In this vall
oy the edge of the beds of landlt.one is
remarkably rounded and smoothed, as from the long contigued u:non of water.
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_ex_bibit also a tendency to a cleavage, or division in planes different from the
‘planes of bedding; along these cleavage Knes many discolourations have taken

place, which give the,rocks a much more variegated aspect, and parti-coloured
look than they would otherwise have had.

. Close to the staging Bungalow at Mowphlang, the same rocks are seen
cropping out on the hill side and dipping here at an angle of 75° to the South-
East, cleavage planes show here also, and give the rocks a peculiar aspect. The .
prevailing direction of these planesis East and West, and they are nearly vertical.

The same general dip of the mass of these rocks (to the South-East) with
many contortions and twistings, continues all across the country East of the
Boga-pani and between Laikro and Uswirr Hill (see- Map). forming on the
surface an undulating but tolerably level outline, but showing in bold .escarp-
ments in some of the river gorges. This is well shown in the upper portion of
- the valley of the Wattam stream. (Fig. 12 ) A few dykes of the greenstone,
which is so la.rgely developed in the lower part of this valley, cut through the
* sandstones and appear on the surface.

_ Stretching Northwards from Mewphlang hill the sandstones and associated
beds form the level ridge, along which the path to Shillong hill passes. For
some distance from Mowphlang the same intensely altered character continues
in ‘these rocks, but more Northerly, the beds seem less changed, (as about Sadow
village), and forming the top and some distance down the flanks of Shillong .
hill, we find sandstones sca.rcely indurated or altered at all. They are fully as ..

- poft, as amI in other respects very similar to, the Cherra sa.ndstones (a)

I had no opportunity _of tracing out the boundary of these sandstones here,
or of examining their connection with the granite to the South of the hill.

(a) T have above considered the whole of these rocks as belonging to the same grc;up or formation,
as I have seen no good ground for & separation within the limited area I had an opportunity of examining.
I chould however state that there are several points, both as regards their mineral character and their posi~
tion, in this portion of the district, that are not very easily explicable. It is not improbable, that there may
be here remaining portions of an clder group of rocks, but this doubt could only be solved by a care.fnl .
survey of the country to the West and Sont.h from Mowphlang which I was unable to visit.

G
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‘ But orie of the most interesting facts in the historj of these rocks, is
well seen in several places nearer to Mowphlang, and between that vi:llage and
Mawreng. I allude to the occurrence of veins- of granite.piercing them.
 These veins are in places 1 to 2 feet thick, but generally smaller; they bifurcate
and pass across the bedding of the rocks, or along the planes of deposition—
" these planes being much contorted. The veinstone is a highly felspathic, but

.-smally crystalline granite; mica black and brilliant; the quartz gi‘eyish-whibe,
. and the felspar with & slight pinkish tint. Thisis the only place where I have
* seen this fact exhibited.

Separated from the sandstones near to Mowphlang, by some miles distance,
and forming an isolated cap of very limited area, on the hill close to the
village of Nungbri, are some beds of contse soft grits, of a yellowish-red tint,
with finer sandstones and thin earthy layers. The total thickmess of these
beds is not more than 50 feet. A similar cap of very similar sandstones forms
a lonc narrow, flat-topped ndge, on which the villages of Mawsutye and Laidom
are placed, about three miles North of Myrung, This ridge stretches nearly
East and West for about two miles, but with a very irregular outline: and
contrasts well with the wavy surface of the adjoining country, by its flat-
top and scarped sides, seen best from the North. The extreme thickness of the
beds of sandstone here does not exceed 100 feet. No fossils were found in these
sandstones, with the exception of a few very imperfect impressions in one of the
beds near Nungbri, much too indistinct for identification; but which appeared to
be similar to those found in the Cherra Poonjee beds. They were all vegetable
remains. In the absence therefore of any fossil evidence, and arguing only from
the mineralogical character .of these beds, without the occurrence of any well-
marked layer, admitting of identification at distant points, it is impossible to
assert, positively, that these sandstones at Nungbri and at Laidom belong
unquestionably to the same series as the Cherra Rocks; although I believe such
to be the case; and that these caps of sandstone are only the now detached
and outlying remnants of a once extensive series, which stretched continuously
over these hills, and which has been subsequently denuded. These ‘patches
remain as g measure by which we can estimate the amount of matter which has
been removed.
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Sandstones similar to ‘those occurring near Cherra Poonjee are seen along
the Southern flank of the hill range, as far Eastwards as Burr-ghat, and from
this they continue still further in the same direction. I have only, had an
opportunity of visiting these districts to the Fast during two trips; in one of

~which I passed up from the"plain's to Joowai, and in the other went down “from -
the hills by the ridge of Molih, Nonkradem, and Kung-diah, to Lacat. I can '
therefore- only spesk of the rocks exhibited in these two sections; although
" there is no question that the same group of rocks continues all along

To the North of Nonkradem, the ridge on which that vi]iage is sifuated,
is separated from the similar level ground to the North, by a deep transverse
glen (seen in foreground of Fig. 3) in which gneissose and slaty rocks are well

-+

exposed. Resting nearly horizontally upon these and forming a cap on their
up-turned edges, the sandstones stretch almost continuously from -this to Lacat.
At the northern extremity of this broad flat ridge, where the ground NalrTows
by the approach of the deep valleys on -either side, this sheet of sandstone is
broken np into several small outlying pieces, se_pa.ra.ted by slight depressions in
the ridge, some of these are not more than 100 yards square. ‘But! proceeding
to the South, the sandstones gradually become much thicker and form the entire
surface. About Molih they form thick beds of red ferruginous grits alternating
with shaly beds and clays. Close to the vﬂlage to the North, some traces of
coaly layers are seen. (a) :

-

*

The same ferruginous sandstones associated with black pyritous shale con-
tinue to show along the ridge towards the South. Yn thé sandstone beds, there
are frequent nodular concretions, highly ferruginous. The beds continue nearly
horizontal, but are occasionally inclined from 15°to 20°. Passing Southward,
to & small village called Tuilg-ji-nath, we find these dark red ferruginous sand-
stones Testing upon other beds of a much lighter tint. Associated with the
latter beds there is & bed of good Coal about 3 feet 6 inches thick on an average.

(a) From large slabs of the thin-bedded sandstones of the neighbourhood, the defences of Molih are
buiit.” These slabs are placed on edge and side by side, and form s wall some six fees high. Through this
the entrance to the village is by a well-constructed and covered gateway. The whole forms a rude defence,

of little value certainly in the modern system of sttack, but which would have afforded a great Pprotection
against the arrows of any hostile clan.
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It is seen in o deep croom or ravine close to the village of Tung-ji-nath. The
gection of the rocks immediately. with the Coal, is as follows, in a descending

- order:

: L m. 1in.
Hard ferruginous grits above light reddish sandstone, ... 35 0
Dark-coloured shaly sandstone in thin lamine, . ... 2 6
Sandstone,darklshcolour, vem. . wes”  aae. we 10
Dark-coloured shale, thinly Iammated, 2 0t 1 6
Cosl,  wer  eee  eme 4 0 to 3 6
Black ghale in thin layers, - = . L eee eee e 0 6

Soft dark sandstone, micaceous and carbonaceous (thlckness
not seen).

This Coal seems very similar in quahty and character to the Cherra Coal.

The bed is partially exposed for about forty feet on the fuce, and in this short

space it varies in thickness from four, feet to three feet and a half: and within a
‘few yards of this to the West it has thinned out to one foot and & half.
Towards the East, as far as it is seen, it continues of tolerably even thicknesa:

but the natives residing in the village ad_]ommg, say it does not go on. It dips

very alightly to the East by North; dense 'close jungle prevented me from -

* {racing it much fqrther (a) -

The hill drops suddenly about 400 feet close to this village on the South,
-and below this jhere is an undulated level plateau very similar to that of the
‘Mahadeo, South of Cherra Poonjee. This continues to the River Kowa-i-assa, a
. short distance North of the village of Kungdiah.(3) Sandstones of varied
coarseness, with softer and shaly beds between, continue all along until about a
mile North of Kun gdiah. Beds of soft fossiliferous sandstone, slightly calcareous, .
appear. The shells are preserved 11’1 carbonate of lime, and are well scen from

(a) The cost for posterage from this to Lacat, the nenrestmmmthe wuldb .
for the Cherra Cosl to Teria Ghat. plains, wo eugma 88

(b) Bingh Manick, the Kyrim Rajah, generally resides here, in preference to Nonkmd th -
cipal town of his territories. e o the prin
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_the contrast _of their whitg. colour with the dark greenish-br-own tint of the
rock. . Traces of coal occur close to Kungdiah,

From this to the plains at Lacat, ilothing but sandstones are visible, for the
most part ferruginous and gritty; some pebbly conglomerate beds are also scen.
In the upper portion of this section, no limestone Was seen, corresponding to
that at the station of Cherra, nor does it show immediatély at Lacat, although . |
abundantly worked at a short distance to the West of that place.

Below Lakadong, the same series of rocks is seen: passing from Burr-ghat,
where a thick coarse conglomerate is seen, (similar to that at the base of the
sandstone group near Cherra) through a series of sandstones of varying mineral
character, but markedly similar to the succession at Cherra. The same varie-
ties of organic remains are here found also: and the same beds marked by the
presence of plicated oysters (0. allied to flabellulum) and: of echini. These
beds occur at about the same distance below the nummulific limestone, over
which the Coal of Laliadong is found. ,In other respects, also the _parallel-
ism of this lower bed of limestone at Lakadong, and of the series of sandstone .
beds beneath it, with the limestones and underlymg sandstones of the Cherra
series, appears fo be completely established. - - .

I have before alluded to the extension of thesé sandstone beds fowards the
North from Lakadong. About 8 miles North from Rombai,, (:See Map B) slaty
sandstone and dark carbonaceous shales occur, nearly horizontal. They are
well seen in the small rivers or streams. The slaty beds are shining and
+micaceous. The country about here and towards Rombai (a) is chiefly grassy
table land, & large proportion of which is under cultivation. The same charac-
ter, with the interruption of a few rounded dells or glens, continues to near the
village of Bappung. - These glens have a remarkably regular direction, all
bearing nearly due North-East and South-West, the steep scarp of the rocks in

" all cases facing the North, while the Southern ridge slopes ]g'radually away.

(a) About four miles North from Rombai, pines first appear. they become plenty, large and healthy,

a little North of Bappung
H
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North of ‘the village 0. 3appung, and a very short'distance from it, there is a
'wéll-marked ridge formed of horizontal beds of  sandstone, with a few shaly
partings, sometimes dark-coloured, nearly black and carbonaceous, with glisten-
ing specks of mica. This ridge has a curiously-rounded outline, and is eaten
into regulai' re-entering angles and bays, like a shore long exposed to the wash
of the ocean waves. Not far from Bappung, in a low flat depression to the
~ West and North-West, gmmte is seen, It is largely crystalline and somewhat
porphyritic, and in general aspect very gimilar (though not quite so large in
grain) to that near Lailangkot, North of Cherra. Its connexion with the sand-
stones is not very clearly seen. North of this, the rounded hills are again
composed of flat horizontal sandstones occasionally conglomgritié, and frequently
presenting fine instances of false beddmo This is common also in the beds to
the South. | :

- Similar sandstones and ooﬁn-lomerates are seen o before noticed, stretching
along the top of the hills, bounding the valley of the Mentedoo River, in hori-

zontal beds, restmg unconformably on 1 the up-turned and degraded edges of the
" beds of gneissose slates. (See Fi ig. 7. ) The lower beds here are confflomentlc,
occasionally coarse; large rounded pebbles of quartz, and also of the hard,
gritty gneissose beds below, being imbedded in & sandstone paste. This charac-
ter changes to a fine gritty sandstone, formed of sharply angular pebbles of
quartz in regular layers. Intercalated with these, are some slaty beds very
' irregtliarly developed, occasionally ca.rbonaceohs, dark-coloured, and micaceous;
occasionally light-coloured,‘compact and edrthy Deep ferruginous stains are
frequent, and the rocks have often, in consequence, a very varicgated tmt The
bed.s here are perfectly honzontal.

The country between Nonkradem and Joowye, I had no opportumty of
" visiting. The same sandstones which we have been describing, evidently con-
tinue across, cut into, and denuded by the deep river gorges, where the other and

older rocks are exposed. And -the same rocks appear also to contmue furthcr
to the East from Lakadong
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LnEsTONE. —I have already alluded incidentally to the occurrence of lime-
stone near to the station of Cherra Poonjee and elsewhere in the Khasi hills,
and in reporting on the Coal beds at Lakadong in the Jyntesh hi]lé, the rela-
tions of the limestone there to the Coal ha.i_re been pointed ont. But the impor-
tance of these limestones, both in, a geological and in g practical point of view,
calls for a more detailed descﬁption..

The limestone is well seen in the small isolated ridge bounding the ‘sta-
tion of Cherrd Poonjee to the South-west. This little ridge rises with-a steep -
- and perpendicular gscarpment from the level ground of the station. Along its
base an irregular talus of fallen masses of both limestone, Coal and sandstone, con:
ceals the actual junction of its lower beds withthe sandstgne beneath. In ome or
two points this is indistinctly seen, and a bed of hard blue stiff clay, only a few
inches thick, separates the mass of the limestone from the sandstone; on which
it rests perfectly conformably; and like it, therefore, nearly horizontal. The
thickness of the limestone beds here is-at least 75 feet. In the texture and
character of the beds slight differences are traceable, but these are not remark-
able. As a whole, it is similar, throughout compact, of a grey-blue colour, hard
and sphntery, with an irregular conchoidal fracture. Tt is generally thin-bedded,
but some of the beds attain  thickness of two and three feet: these thicker
masses are, however, frequently divisible into others, the partings bemg well .
seen when the rock has been weathered. The uppermost beds are a Little more
earthy in composmon, and between these beds and the mass of thin bedded .
limestone below, there is locally & thin (from half-an-inch to one-and-half inch) lay-
er of calcareous sandstone interposed. This is not, however, constant. ‘Through-
out the whole of these beds fossils are found. In-the compact layers, these do
not show on the fresh fracture of the stone, the shells or other remains being
entirely replaceﬁ by the limestone: while in the imore earthy beds they become
distinet, and éaéily- recognizable. .In the-lower beds, small, nearly globular
echini are abundant, associated with turrited gasteropoda (cerithium, turri-
tella; &c.) occasionally of good size. Above this, small corals with nummulites
are more prevalent, while in the upper layers there is a greater variety of _she]]s.
‘Pectens (of small size and invariably in single vg:lves) occur. Turritella, Naticss,
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'-Patella. (M associated with Nummulites. The latter go through the entire

series of beds. ' .

The limestone beds stretch with an irregular outline, but with a similar
bluff escarpment throu:t;hout, westwards to near the village of Mawm'luh. From
this the outcrop turns again eastwards, and passes to mear Mawsmai. Along
this face, and more especially towards Mawsmaj, the limestone cliffs are much
less regular, being broken up by numerous fallen masses, which stretch out from
the main mass of the rock, and are thrown into the most irregular and fantastic
. outlines ;'the beauty of which is greatly increased by the curious shapes into
which the mass decomposes ; and by the richly-varied tints, which the moss-
clothed rocks present.  The whole is thickly covered with wood. , Again,

turning northwards towards Cherra, the mass of the limestone has been denud-

ed along the depresgion through which the road passes, and is found in a small
detached outlier to the East of this. :

© We shall notice again the dire:tion of some of these cliffs of limestone,
and the probable cause of this. Parallel to the -principal faces of these escarp-
ments, We find a series of jointing planes, or fissures accompanied by slight
disturbances in the position of the beds. Some of these are well seen along
the face of the cliffs West of the station ; and produce very beautiful pictorial
effects; the fern-clad sides of the deep clefts being brought strongly into con-
trast with the sunless depths of the chink beneath. (Fig. 13.)

Ind;pendently of the unquestioned. evidence which these steep escarpments

" of the limestone afford, of the long continued denuding action slong the base
of these cliffs totally" different from the ordinary ,causes mow in operation to .

"degrade and remove these rocks, there is further proof of. their baving been
subjected to much local excavation by running water in the several large caves

which penetrate these rocks ; and whose smooth and polished marble-like sides,

at once indicate the power which has excavated them. Of these the most re-

markable are those near Mawm'luh, and near Mawsmaj at opposite sides of the

ridge. That these caves or excavations in the limestone were formerly much
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more mimerou‘s, may also be inferred from_the many sudden and sometimes
nearly circular depressions which oceur in this ridge, 2nd which have obviously
been caused by the fé.]]ing in of the rocks above; into & hollow or excavation
below, from which they have subsequently been gradually removed. The same

© process is still in operation to produce similar effects, though on & miror- scale.
The waters of the many streams which disappe;a.r underground in the adjoining
district, are undoubtedly gradually excavating the rocks beneath, and the support
being removed from the upper beds these must inevitably fall in, and be them-
selves gradually removed.(a)

Limestone very similar to that which occurs at Cherra Poonjee, is found
in large quantity at & much lower élevation on the hill side. At the village of
Tungwai (Tingye,) there is 8 great, extent of this rock exposed, and here there
are large quarries from which many thousands of maunds of this stone are
annually removed. The limestone stretches from this up the hill side for some
distance. In general aspect-and character it is very similar to the limestone at
Cherra, but presents in its lower beds some marked differences. The occurrence

, of much larger foraminifers, and of a large natica (?) are among these. This
difference is very'much less marked at Tungwai, than to the East of the Wa-
lingtia River, where there are immense quarries of limestone. Here the larger
foraminifera become much more abundant, and are almost the only fossil found
in these beds. Above these, in other beds.the smaller foraminifera abc_mnd and

" also fossils véry similar to those found at Cherra Poonjee. 'The abundance of
some of these small foraminifera, which form nearly the entire mass of some of

. the beds, give those layers quite an oolitic character, although where the surface
is a little .weathered, the canse of this structure becomes evident.

I have already described the mode of 6ccurrénce of the limestone at Laka-
dong, it is in every respect similar to that at Chm Poonjee. . At Lakadong
however there are two distinct deposits, one occurring under the Coal of that
“place, and being, I believe, the parallel of the limestone at Cherra, and the other

(a) In several piaces about here, considerable streams go underground for some distance. The
stream seen in Fig. 16, passes in this way under the cliff of limestone and coal.
: | .
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above the Coa.], and ;:)verlying sandstones. Of the latter deposit, which at Laka-
dong attains a thickness of at least 50 feet, ‘there appears to be no representa-

tive at Cherra Poonjee.

Again, précisely as at Cherra Poonjee, great deposits of a similar nummu-
litic limestone are found at the base of the hills, so below Lakadong there is a
great extent of similar limestone. This is seen on the banks of the Harry
River, North of the village of Pichadar Poonjee. The beds here dip at a high
angle (55° to 65°) ta the South, and support a great thickness of sandstones and
shaly beds, which are all conformable to the limestone below.(: a) To these lower
deposits of limestone and their mode of occurrence, we shall again refer.

- Reverting to the nummulitic limestones of Cherra, there are some very
interesting appearances presented by the upper portion of the deposit. In the
mass of the uppér beds, (which, as I have mentioned, are more earthy than the
lower) there are imbedded sgveral small patches of Coal and coaly mud. The.
upper surface of the limestone is also very irregular, and here and there filling
up the hollows in this wavy surface, and covered by the sandstone, are thin
pieces of Coal and coaly shale. In one place the upper beds of the limestone
have been removed to the depth of some feet, in the form of a channel or gu.lly
as if by the action of a stream: and this gully has subsequently been filled i in
with the sand now forming the beds of sandstone overlying the limestone.
These deposits of sand, have naturally conformed to the surfices of the hollow
into which they have been carried, but the upper surface, of each successive
layer has gradually become more and more level, the sand necessarily accumulat-
ing in greater mass in the hollows, until, at a distance of about four feet from
the general surface of the limestone below, the beds have again become regular
and horizontal. This remarkable depression in the limestone, coincides with
a crack or joint which passes nearly vertically through all the beds below, but
along which there is no dislocation or faulting (Fig. 14.) That the limestone beds
must have been considerably indurated or. at least desiceated, previously to this

(a) Haviog merely seen these beds in passing up the stream, I cannot enter into asy details regard-
g them. '
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excavation taking plade, is evident from the sharp and unbroken edges with
which the horizontal layers of the limestone come against the sides of the sand-
stone filling the hollow. No soft mud, such as these limestone beds originally
consisted of, could have remained at the steep angle of the..sides of this gully.
And I think it also evident, from similar reasoning, that the same forces which
produced the excavation in the limestone must have continued in operation
during a portion at least of the time occupied in the depos1t10n of the sandstones
above. The surface of the limestone has been subjected to a wearing action of
a similar kind, but in a slighter degree, in several other places closely adjoining,
(see Fig. 14.) Tt is therefore clear that while all the organic remains contained

in the Limestone point to its marine origin, although under no great depth
of water, the occurrence of the imbedded patches of Coal in its upper beds, and of
the small and isolated pieces of coaly matter filling up the hollows on its surface,
and the peculiar way in which it has been excavated as by a running stream,
combine to show that it must have been brought to the surface and subjected to
sub-aerial forces prior to the deposition of the overlying sandstones,

Coar, &c.—Resting mmedlaﬂ:ely on the limestone which we hs.ve just
described, there is a group of alternatmg beds of sandstones, shales and Coal,
which form the uppermost beds of the small ridge in which they occur. The
‘'section is as follows, under the surface. ' ,
. foin
Farthy sandstone beds, covered with jungie, e ee 00
Sandstone dlightly tinted red, .. e. wee .6 O
Shaly sandstone whitish and grey, ... vee ses e 10
Sandstone earthy and ferruginous, with concretions of iron-

stone, - e ‘e . e we 2.0
Grit, free and open grmned, softer towa.rds top, 2 6
Sandy shales, thin-bedded, . s see e ee 10
‘White coloured gnt, sharp and angula.r no cement, 7-0

- Coal, . Cane U s - e 3 0

" Shale greymh black, w1th fragmentary impressions of ve-
getable remains, ... wee we 1 6



32
ft. in. .

' Sandstone, hard ferruginous and podular, ... e e 2 0
Sandstone, thin shaly beds with . carbonaceous particles,

giving & blackish-grey colour to the rock beds very irre-

gularly developed, e are ee e 1 0t02 0
Ferruginous sandstdne, ... = -ce  eee nee  wee 3 0
Thin-bedded earthy sandstones, «.. e e 1 002 O
Sandstone, hard, ferruginous, and earthy, very irregular and
* varying from .. vea  se.  sea 3 0to6 O
Limestone (as descnbed ahove. ) | '

- The Coal seen in the foregomg section becomes in the lower part of the bed
~ very shaly, and passes into the, grey shale on which it rests. A little to the

South of this section, (which is taken just above the cliff of mestone facing
the station of Cherra) this thick bed of Coal, which is here of uniform quality
throughout, becomes split up by several small intercalated layers and wedge-
shaped masses of sandstone. These gradually increase to the detriment of the
Coal, and shortly after the Coal has died ouf:.a.ltogether. In the Coal itself iron
pyrites occurs disseminated and in crystalline lumps : it is found in all parts of
the bed, both near the top and bottom, but chiefly the latter. Itis not however
-~ very sbundant. 'The accompanying Sketch of & part of the Coal-bed will show
its appearance where the intercalated sandstone is partw]ly seen, (Fig. 15.) |
The roof of the Coal is a thick bed of whitish clean gnt, composed of sharp
angular quartz_grains, entlrely without any perceptible cement. Tt is occasion-
ally coloured with deep ferrugmous stains.

The whole series of beds is very nea.rly horizontal, and is sharply scarped
on their outcropping edges. * The Coal has beén extracted by means of adits
driven in horizontally on the bed, and the position of the seam has enabled the
requited drainage of the mines to be effected with very little trouble or expense.
The entrances to some of these adits are seen m the accompa.nymg Sketch of a

portion of the ndge seen from' the North, a.nd which also shows the general
. position of the mines.
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Coal is also seen near to Cherrg Poonjee exposed on the road-side at the
Northern extremty of the natlve village ; again about half a mile further on
traces of Coal are seen, but. in both these places it seems too much disturbed
and too irregular to.be of any value. . '

Coal again shows farther to the North near the little village of Surareem
on the road-side, but in very small quantity. This out-crop would seem to be
connected with the thick bed whlch shows under the village of Lairungoo, in
the face of the steep glen, towards the East (see Fig. 1). Close under the
Southern end of the village, this bed of Coal is six feet thick, dlppmg about four
degrees towards the North-West. The seat of the Coal is here dark carbonaceous
shale, with fragmentary vegetable remains hlghly-carbomzed, about one foot
thick—under this, is a reddish-grey sandstone. Pa:ssing Northward alm'mg the
face of the cliff, the Coal thins out to one foof, and again increases to five feet,
Owing to the thick cbvering of timber and of fallan debris the section is not very
easily made out. Limestone of precisely the same character, as tlhiat at Cherra
Poonjee, and containing nummulites and other similar fossils, occurs under the
Coal separated ad at Cherra Poonjee by thin-bedded and strong sandstones.
The much greater distance of this bed of Coal, from the plains, and the greater
elevation at which it occurs, will prevent its being economically used, excepting

for local supply.

Coal is alsp found at, or near to, the village' of Bau'ung, South of Cherra
Poon_]ee and at a much less elevation (1, 250 feet above sea Jevel) It is seen
in & deep dell, or kind of amphitheatre, in the rocks. Imbedded in sandstone,
there are some few irregular appearances of the Coal. It has been slightly
opened out, and worked. Thé dip is from 3° to 5° to South. The Coal occurs
in irregular beds of carbonaceous mud, mixed mth sand and clay, with occa-
sional patches of tolerably good Coal mbedded. It is in t,hree disfinct layers,
and the section in & descending order, is as follows

Thick-be&&ed sdndstone, ... [ ORI

Sandstone, hard and fine-grained, oo coe ere e ... 174

Coal, tolerably good, from 8in, £0 wee wrr ser e v
*
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‘ _ . ] ft. in.
Cosl, or a carbonaceous mud, with many carbonaceous par-
ticles imbedded, 0 as to be rudely inflammable,3 Oto 6 0
Sandstones, (clean sharp freestone,j... cve wee ses o 11 0
Coal irregularly-bedded, soft and earthy,ece cve wee oo 1 6

From this section it will at once be evident, that no g.ood Coal can be
looked for from this deposit.

I had no opportunity of visiting the Coal said to occur near to Cheyla, and
further to the Westward near Laour. The beds which occur to the East of
Cherra Poonjee at Lakadong, I have already described; (a) and T have also
referred, to the Coal found: close to the vﬂla«e of Tung-ji-nath, South of
Nonkradem.

As regards the extent of the Cherra Poonjee bed, which is the most impor-
tant, it follows of course the ridge of the limestone, (see Map A.) and crops out
at intervals round its bluff escarpment. Thus the Coal is seen at the most
Northetly point of this ridge, and again near to theroad from Cherra Poonjee
to Mawsmai. But independently of the very irregular development of the °
Coal itself, and the want of continuity in the bed originally, & large portion of the
surface included within the outline of the limestone, a8 shown on the Map, has
been subsequently denuded of the upper beds of sandstone, Coal, &e., while as .
I have already noticed, other portions have been removed by falling into, ind
filling large cavelike.excavations, in the underlying limestone. I shall have
occasion to refer again to this ques‘i:ion of the amount of Coal to be found here.

A fault, or rather a group of two or three small faults cuts this ridge, and
has upthrown the Coal, limestone, &c., on the West about forty feet. This
fault heads North 35° East or nearly North-East. It is rudely parallel with
the face of the ridge on the West, which has itself in all probability been the
Tesult of the degrading forces having acted upon or against a line of division in

the mfass of the rocks. The main joints in the limestone have also the same
direction.

&

(a) Report submitted, October, 1851.
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IcxE0Us Rocs.—Granite~—In describing the sedimentary rocks in the
precedmg pages, I have in several places incidentally referred to the occurrence
of granite, both in veins and in mass. The largest area of this rock which
occurs in the -portion of these hills we have visited, is about the great
iron-washing vi]iages of Molim and Nonkrim. Its boundary stretches with
an irregular outline from the southern flanks of Shillong hill, pa,ssi'ng the’
villages of Lungqueer and Mawreng, and crossing the Boga.-pam a little ‘noyth
of Laikro. From this it turns Eastwards, and skirts the fiver on the southern
bank towards the village of Lailangkot. Another large granitic area occurs to
the west of this, stretching from the village of Lybersa.i,~soﬁth of the ridge on
which are placed the vi]lageg of Cockleedersh and Cudderah, towards Tunkoi.

Throughout; this area, the ]ithological character of this rock is tolerably
persistent. It is a highly felspathic and largely crystalline rock: the felspar
being of two kinds; one whitish-pink, which’ together with the other ingredi- |
ents forms the general mass of the rock; the other of a deep flesh-red colour, in
large crystals, which, imbedded in the general paste of the rock, giire.it a por-
phyritic character. The quartz is genera]ly of a greyish-white tint, but not
abundant, the mica blackish and greemsh-black Hornblende does occur, but
js rare. The granite presents also another character, often seen in such rocks, ‘
namely, the occurrence of hﬁge r_naéses of a harde_r texture; and s]ightly d:.f-
ferent proport.iona.teb composition, imbedded in the general mass. These masses
are not so largely crystalhne as the ordinary granite adjoining. Owing to the
large amount of felspar, which enters inta the composmon of this granite, it |
decomposes readily, and for a depth of many feet from the surface is qm_te soft

and incoherent.

Tmbedded in the mass, and formmo' almost as constant an ingredient in the
composmon of the rock as any of the other minerals, occur small crystalline
| grains of titeniferous iron, which, from their abundance locally, give the rock &’
very spotted aspect. They are not equally distributed, being a.bfent, oI compara-
tively absent in the harder imbedded masses, and abundant in the adjoining
_gofter portions of the rock. There is no vein of this ore, but it occurs freely
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d;ssenﬁnated, and associated with the other minerals. It appeaf's, on the whole,
to be more abundant near to the junction of the granite with the overlymg
rocks than elsewhere. As yet no excavations have been made to any depth
sufficient to enable an opinion to be formed, as to whether the presence of this

ore continues in depth or not.

The simple mode of extracting this ore from the granite, adopted by the
Khasm, is to loosen the soft, and partially decomposed, granite, with & longi iron
rake, and suffer the loosened' masses and sand, to fall into & running stream below,
by which the disintegrated pai't.icles, are still further separated, and the lighter
minerals being carried away, the heavier portions, including all the iron ore,
remain, to be again more carefully separated by repeated washings. In this
process, the softer portions only of the rock being removed, the huge lumps and
masses of harder consistency, being deprived of their support, full, and are
heaped around in the greatest confusion, where they remain gigantic monu-
. ments of former workings. In many places, through the hills, great piles of
these immense blocks, now perfectly overgrown with moss, bear testimony to
the industry of the nafives in former times. Some are of immense size, and
the accumulation of these masses, occasionally grouped in the most fantastic
forms, gives a strikin'gly characteristic - feature to the scenery of the granite
country. The accompanying sketch of the valley of Nonkrim, will give some
idea of the great size, and confused heaping of these blocks. (Fig. 17.)

-

. A similar blocky character is given to all the glens, in the granite district,
even where no iron workings have ever existed, and where there has been no
excavation, artificially, of the rocks. Contrasting the view already given (Fig.
3) of the ridge on which Nonkradem is built, and its remarkably flat top and

precipitous sides, with the glen to the rorth in the granite (Fig 18) seen from
the same point of view, the difference is at once evident.

» ' .
Granite, of similar lithological charagter is seen again several miles to the
eastward of the districts to which we have qut -referred. It shews on the
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~ surface four or five miles North of the Joowye, and again near to the village of
Pooring, and between tha.t and Nurtiung. Tt is essentially the same in compo-
sition as that near Molim, though not quite 8o largely crystalline. The boundary
of this granite I had no opportunity of tracing out.

Independently of these more extended areas in which grinite occurs, it is
seen il some more limited and isolated posmons . Of these' the most remark--
able is the curious and very prominent rock, called the Kullong. (Fig. 19)(a)
This huge mass of granite stands up boldly from the undulating surface of the
country around, looking like a great dome of "some 500 feet lngh To the East
and North-east it slopes a little more gradually; and here it is thmkly clothed
with timber. On the Western and South-western sides- it presents a ‘mnaked
. mass of rock rising nearly perpendicularly (from the depressions in the ground
-below), upwards of 700 feet.. Round its base some large and fine pine -and
other trees cluster the dark foliage of which contrasts begutifully with the naked,
and weather-beaten face of the rock itself. This very rema.rkable rock is one
mass’' of highly - erystalline granite, rising from the rounded teela.'hs of .the
. gneissose country around.. To the West, judging. from the immense blocks
which are strewed over the surface, the granite would seem to extend, but on the_
South, the East, and the Northern sides, the bedded gneiss-and slatee'encompass
it. It appears to bei in fact, an exlubltlon by nature, on a _gigantic scale, of a
phenomenon similar to that which-may be- seen throughout the entire of the
granitic area, and to which we referred above, namely, the occurrence of those
“huge blocks of Tock imbedded in, and of a similar character to, the mass, thouoh
much moré hlghly indarated. The Kullong rock would seem to be a monster
exhibition of the saine fact, which no human hands have exposed, but which the
action of natural ca.uses, continued for ages, has laid bare ( 6)

In the same pa.ra]lel Wlth the Kullong, and to the East, gramte occurs
cutting through, dlstm:bmg, and altermcr the slates in junction with it, near the

(a) See also Fxg 5.
¢ b) As nught be mpposed; with a tribe whose prayers are chiefly, if not sole.ly, offered up to avert
the wmth of spirits, whom they i imogine to dwell in woods and rocks, this Kullong is asserted to be the

abode of & powerful demon, or spu'!t, whose enmity & Khas: dreads much to evoke.
L
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village of Laidom. This exhibition of it is interesting from the fact of the
outlier of sandstones which occurs here, resting quite undisturbed and horizon-
tally upon the granite, and on the adjoining slates, the surface of both having
been planed down to the same general Jevel prior to the depo'sition of the sand-
stone upon them. The granite is seen at both sides of the isolated cap of sand-
stone. (See Map 4.) ) ‘
.
The occurrence of huge blocks of granite in several other places through- .
out the hills, indicating the former existence of washings for iron ore, points
also to the existence of this rock in these places.. Time however aid not .
admit of a detailed examination of these localities. I bhave therefore preferred
on the map, to include these in the general area occupied by the metamorphic
rocks, which are pierced by innumerable granite veins, rather than to attempt
an amount of detail for which I had not sufficient data. Thus, at N ungrumm,
(Normai) and at Nungklow, and in' some other localities, there is'no doubt of
the existence of granite, but probably very Lmited in area.

I have already described the occurrence of granite in considerable mass
and also in veins of varying size, and composition, in connection with the azoic
rocks of the Temshung valley to the East of Cherra Poonjee.

A reference to the map will show that the pomts at which granite shows
through the hills ‘have a definite arrangement, and occur on lines having an
Easterly. and Westerly direction. Thus the granite of Lunkoi on the West is
continued by the granite of Molim and Nonkreem, and still further East by that
which shows near Pooring and North of Joowye; while the line of the Kullong
is shown further to the East in the exhibition of this rock near to Laidom.
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GREENSTONE —This is another interesting form under w]nch igneous rocks
- are exhibited in the Khasi Hills.

o The most important locality where these trappean rocks occur has been
-already alluded to in describing the sandstones of Cherra, and the ‘alterations
. which have resulted from the contact of these voleanic rocks in & molten state. '
A few words of additional detail will therefore suffice here. The rocks which:
form the greater 'pc;rtion of the valley of the Kala-pani, and of that of the
Boga-pani and the small intermediate glen, are throughout of a very constant
lithological character. They a.re.all‘ a basaltiform greenstone, dense and close
grained, with very few, and small vesicles, or air bubbles. The rock divides
into prismatic masses, which gives it in places s semi-columnar aspect ; but this
structure is not well developed. Where long exposed it decomposes on! the
sarface into a ferruginous dchrey sand.. Near the junction with the overlying
sandstones this greenstone is traversed by numerous small veins of quartz which
£l all the cracks and fissures in the mass. . These do not occur at any distance
from the sandstone, and .appear to be the result of the subsequent filling in of
these cracks by silica, derived from the ' overlying siliceous rocks. This is
the general character of the rock throughout the large area’over which it is

exposed.

North-east of Mowphlang, greenstone occurs, not in the form of a great
underlying sheet of rock supporting the sandstones, but as a dyke, or wall of
this igneous rock, cutting through the beds of the mechanical series. Here the
character of the rock is somewhat different ; instead of the basaltiform struc-

| ture, and composition, which prevails in the mass, it is diallagic, more largely

. crystplline, and is a true diallegic greenstone. Iam disposed to view it, how- -

- ever, notmthstandmg this difference in aspect, as connected mth and an off-shoot
of the grest mass of greenstone to the South.

- *

4

Other dykes occur in the district South of the 'village of Laikro which.
have, though in a much smaller degree, the same mineral aspect.
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Al these dykes have a comﬁon direction, I;amely, they all head or strike
nearly due north-east coinciding with the main or general direction of the
great river valleys in which the greenstone is so well exposed.(a)

Trap xocks are also seen South of Cherra Poonjee, below the great ridge
or West of the hill. Under Mawm'luh village, at an elevation of about 2,400
feet above the sea, or about 1,700 feet below the level of Cherra and forming
the top of the small ridge which here unites Mawm'luh with the partially
detached hill on which Laikenso is placed, there occurs an earthy greenstone or
claystone, in places very ferruginous ; its fissures being coated with peroxide of
jron. . It is highly vesicular, the cavities being filled with agates, and agaty flints,
of various colours. The rock itself is‘of a blueish tint. The deeply-coloured
flints, in which a deep earthy red is the prevailing tint, have been described as
jasper. (Gleanings in Science, vol i. p. 374.) The colour in some pieces is
good, but I did not see any lumps of good size; and most of the pieces are
greatly. shattered.
) An earthy greenstone similar to this is also met with in passing down
from the Mahadeo to Bairung village, and at about the same elevation. The

() The roed from Cherra Poonjee to Gowahatty in Assam, passes for several miles over this green-
stone between the valley of the Kala-pani and that of the Boga-pani, This excellent rosd reflecta the highest
credit on the ekill o'f Col. Lister, who planned and executed it throughout. It is, with scarcely an excep-
tion, admirably laid out, and constructed ; while the remarkably well-turned bridges of cut stone, by which
the larger streams are crossed, show what can be done by the well directed intelligence of the natives of
these hills. It is, I think, only to be regretted that the undivided charge of such s road, should not be
placed under one person, and that the delays consequent on complicated references to other departments
should prevent the full amount of utility being reaped from such an undertaking. The communication
across the Boga-pani, one of the largest and most dangerous streams on this line of road was interrupted early
in 1851 by the carrying away of the Suspension Bridge in & great flood, which flood also swept away several
other bridges on the road. These latter have all been repaired, or renewed, but I understand that nothing
has been done to re-open the communicstion across this torrent. The mail bags are still I suppose passed
acroes during the rains suspended to a rattan stretched between the banks, and the only means of crossing
for some months in the year is by & temporary bridge of the rudest construction put up by some nafives,
and for passing which a to}l is demanded. Yet two cold spasons have elapsed since the destruction of the
bridge; which, having been an iron suspension bridge, was under the charge of the Military Department,

all the road, and the stone and wooden bridges, being under the charge of the Political Agent for the Khasi
hills, by whom the communication would have been restored in the same number of months.

LY
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~ground between these two localities is too densely covered with Jungle to
permit 1ts examination, mth a view to tracing the continuity of th1s trap.

A thick vein, or dyke of highly crystalline greenstone passes in a north-
east, and south-west direction across ‘the rocks, a little: west of Mooshye;
and a similar mass is seen to the east of the villages of Ra;sﬁheer and Pooring,
holding precisély- the same general direction, and probably connected with
that near Mooshye. It is of the same basaltlform aspect as the greenstone
seen near the Boga-pani and Kala-pani rivers. ‘

Looking at this well-marked direction of the various dykes or masses of
greenstone seen within the ares examined, and its constancy, and taking it
in connection with the direction of the faults observed in. the Coal at Cherra
Poonjee ;- with the direction of the principal joints, or planes of division
existing in the limestones there; with the direction also of the great lines
of river-valleys, which a reference to the Map will shew to be femarkably
parallel within the sandstone area, and which undoubtedly have been formed
along great lines of disturbance ; we are I think justified in concluding that
the greatest force of these intrdding igneous’rocks has been exerted in a
direction nearly north-east, and that consequent on this force there has
been a series of divisional planes produced-in the mechanical rocks, which
have a parallel direction. And that these divisional planes, associated in
some cases with actual dislocations or faults, have influenced very largely
the operation of the ordinary degrading forces in producing the present
features of the district.

.
&~

GEOLOGICAL AGE, &, OF THE BOcKS.—In the preceding description of
the lithological aspect, and .mode of occurrence of the various rocks in the
Khasi hills, I have not entered at all into the question of their geological
epoch, except in the most incidental manner. The full discussion of this
interesting question can only be undertaken after a careful examination of
the fossils occurring in these rocks, and I shall therefore reserve all details

~, .
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“of this kind for a future occasmn, at present simply stating in ‘the broadest.
_way the general relations of the rocks.

, W1th reference to the mechanical rocks described above under the general
head of “ metamorphlc,” I have already stated that, so far as they Thave
_ been examined, they - are entirely and completely azoic; mno trace of either

animal or vegetable remains having been found in them.

" The 'group of sandstdneé, limestone, coal, &c., resting upon these, is of
much greater interest. In these, many dl‘ganic remains occur, some of which
have been incidentally alluded to. Of these certainly the most characteristic
“are the fossils of the limestone beds, and among these the nummulites are
most important. The existence of these fossils in the so-called “ Sylhet
limestone” had been long known. It was pointed:out by Mr. Colebroke
in his valuable paper on the geology of the nortli-eastern frontier of Bengal,(a)
and has subsequently been alluded to by several other writers. The fertiary
age of this rock inferred from the occurrence of these fossils, had also been
more than once referred to, and generally acknowledged. In the most recent
account of the geological structure of these hills, Dr. McClelland speaks
of this rock, but refers it to the parallel of the upper POI'thD. of the cretaceous
group of Europe. The state of geologlcal knowledge regarding the distri-
bution of these remarkable foraminifers, at that time, undoubtedly justified
this author in making this reference, although from more recent researches,
most geologlsts would now agree in thinking that the rocks contammg these
nummuhtes 'belonged to the earlier tertwm era.

But this reference of Dr. McClelland’s only relates to the limestones found
near Teriaghat at the base of the hills ; and he distinctly draws a marked
line of demarcation between these and the limestones found close to Cherra
Poonjee station which latter, together with the associated Coals, he refers to
the lowest portion of the Coal measure group,( b) and to the same age as

(a) Geological Transactions, London, Vol. i, 2d Series,
() Reports of Coal Committee, Caleutts, 1838, pp. 26, 33 and 1848, pp. 100, 103.
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the Coal beds of the Hazareebaugh and Nerbudda districts. It would be quite
out of place to discuss here the age of the latter deposits, or that of the

- great Coal-fields of the Demoodah and Adji. It will suffice to state simply

that there are no grounds whatever for referring the limestones, and other
rocks which occur at Cherra Poonjee, to an older geological epbch than those
found at the base of the same hills. They are both -aummulitic ; they are
both mineralogically alike, and both - unquestmnably belong to the same great

division of geological t1me

There is some little difficulty in ascertaining exactly what Dr. McClelland’s
views, regarding the arrangement of the rocks at Cherra Poonjee were. In
the earliest anmouncement of his- discovery of fossil ‘shells in- these hills,
made in September, 1835,(a) he merely states, “that he had discovered
a large number of shells ‘et various altitudes from 1,000 to 4,200 feet, and
even in and around the station of Cherra’ Poonjee itself,” among which he
thought he recognized Pectens, Turritella, Melania, Serpula, Cirrus, Pleurotoma,
&c., *and that these remains were in rocks hitherto considered as primitive.”
In the following year, he exhibited to the Asiatic Society, Calcutta, the
collections made by him during his trip to Assam, and stated that fossil
shells were found in such number and vanety at Cherra Poonjee, as to aﬁ'ord_
most unquestlonable evidence * of the tertla.ry nature” of the Kasia mountains:
and further, that when the specimens had been compared with the fossils
from the Pa.r]s and London basins, *it might be poss.lble to find their place
in the Eocene and'Pleiocene groups of  Liyell.” While this wounld seem to
indicate that he referred to the epoch of the formation of the rocks,  and

" not to that of the formation of the mountains, the-next sentence appears

to shew that it was the period of upheavement to which he alluded, as he
thinks this is the first instance of: “any extensive deposit of fossil shells
in the Sub-Himalayan rocks, calculated to throw sufficient hght on the period

of their “upheavement.”(3)

(a) Journal Asiatic Society, Bengal, Vol. iv. p. 520.
() Journal Asiatic Society, Bengal, Vol. v. p. 419.
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In the fbllowii:g year (1837), a short communication from the same
"author was ‘read at the Geological .Society, London, in which he refers to
the nummulite limestone at the base of the hills, and to the occurrence of
fossil shells in a *well-defined marine beach” at about 1,500 feet above the sea
out of his collection from which he had identified about twenty species as
identical with Paris-basin fossils. Next referring to the Cherra Poonjee lime-
stone, he describes it as reposing on the sandstone of. the hills, and as having
. afforded him twenty-seven species of shells, among which he identified Pileolus
plicatus of Sowerby.(a) On this limestone rest the coal, &c.,(4) In the
~ Report of the Coal and Mineral Committee, grester details are given; and

~in d.lscussmg' the question of the relative levels of the Indian Coal-fields,
and the causes to which this may be referred, the same author states that
the Coal of Cherra Poonjee is accompanied by rocks identical in pature with
those found bearing & similar relative position to other beds of Coal of the same
formation ; refers the great thickness of sandstone which occurs under the Coal,
and limestone to the old red sandstone of English Geologists, and alluding to
* the snmilanty between the limestone which occurs beneath the Cherra Coal, and
that of Central India, proceeds to state, with reference to the researches of
Mr. Scott, and Mr. Cracroft, that, “no Chronological distinction had been
“ previously established between the limestones in this quarter, although the
¢ Cherra rock is distinguished as a formation from the nummulite limestone,
“ as well by means of its fossils, as by the beds with which it is associated.”(c)
The same author agailf described more particularly the occurrence of these
fossil shells in the so-called beach, and states that in’ one place the Echinida
which occur with them (Cyréoma, of McClelland) are found *in a greenish-
“ grey friable sandstone, which will probably prove, to be the equivalent jof the
“ green saliferous marls of the upper New Red sandstone.”(d) According to
this determination, therefore, there would be in the Khasi hills represenﬁa.tives
of the old red sandstone ; of the carboniferous ; of the new red sandstone ;
the cretaceous and the tertiary groups.

‘(a) ‘This, huwevml', is an oolitic foseil. -

() Proceedings Geological Society, London, 1837, June 12,
(c) Report Coal Committee, 1838, p. 33,

(d) Caleutta Journal of Natural History, Vol. i, p. 155,
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Now whatever question there may be as. to' the relative position of the
limestones which occur at the base of the hills in many places, and those
found at the top ; there can be no question whatever as to the relative position’
of the sandstone in' which these Echini occur, inasmuch ds the succession of
beds ¢an be uninterruptedly traced upwards from it to thé limestone and coal
of Cherra Poonjee station. If therefore these sandstones, oceurring on the
slope of the hill, belong as Dr. McClelland thinks probable to the new red
sandstone group, it is difficult to see how he ¢an refer -the limestone -and coal,
which occur some 1,500 feet’ stramgraphmally above them, to the carboniferous
epochs

There does not appear to be any ground for supposing that this. limestone
belongs.to.a.diﬁ'erent geological era from the sandstone below it. They are
both perfectly conformable, and have formed a continnous, and unintermpted
series of depos1ts the caleareous nature of some of the sandstone beds provmg
that the sources of lime existed long prior to the formation of the purer cal-
careous muds, now constituting the limestones. It is possible that some of
the sandstone beds may have been geologically coeval with the upper or latest
portions of the cretaceous group of Europe (and this question can only be |
decided by a careful comfa.rison of the organic remains): but there is litile
doubt that the Cherra limestone is. of the older tertiary epoch.(a)

But whatever question may exist regarding the geological date of the
sandstones below,- there can be none whatever, that the sandstones, coal, &c.,
above, this limestone are either of the same epoch as the limestone itself, and
therefore Eocene, or of a still later date. In either case this Cherra Coal

. (a) While thus differing, altogether, from the conclusions of Dr. MeClelland, T am anxious to_bear
the strongest testimony to the general accuracy of his descriptions;, and to state my conviction that the
errors in his deductions arose much more from the state of geological knowledge at the time he wrote, than
from eny want of proper investigation on the part of the suthor. The notion, by no means fully exploded
in 1898, that good coal could only be found associated with rocks of a certain era in geological succession,
would seem to have held such sway over his mind, that, to meet this difficulty, the stronger evidence of or-
gonic remains (which Dr. McClelland to o great extent interpreted accurately) was rejected, or explained
away on an untensble hypothesis, The extent of the author's researches during bis very brief visit is the
most convincing proof of the zeal which he brought to his investigations,

N
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(which has hitherto been referred to the lowest portion of the Coal measures) is
-undoubtedly tertiary.(a) |

I have above described the appearance presented by "the upper surface of

* the limestone, and the curious manner in which it has been scooped out, -and
the hollows filled either by sandstone or vegetable matter. For such degra-

" dation of the surface, I conceive that a considershle time must have elapsed,
-and 2 considerable. change of condition. have qccurred. And it is, therefore,
possible that this bed of Coal, and its associated sands, (for so slightly indurat-

ed are they, that they scarcely deserve the name of sandstone) may belong to

a still more recent sub-division of the tertiary group than the underlying

limestone'; and that this may be, at Cherra Poonjee, the last remaining relic
of a series of beds corresponding in time; with the largely-developed groups

of the Siwalik hills and of the Salt range ; beds analogous to Wl?lch the re-

" gearches of Mr. Scott have proved to exist along the flanks of the Garo hills,

not far from the Khasi range.

- No fossils have been as yet discovered in these overlying beds; which would
throw any light upon this question, and the occurrence of beds of similar Coal,
miuch lower in-the ‘series, and associated with the sandstones, (as at Tung-ji-
‘nath), and of precisely similar nummulitic limestone. repeated above the Coal
(as at Lakadong) tends rather to prove that they all belong to the same for-
mation.  In either case, this Coal, which has here been so far mmera.hzed, 48
to produce a good blazing Coal, of a fine jetty aspect,-and highly bituminous
character, is the representative of the thin, and small patches of lignite which
- oceur abundantly in the tertiary strata of the North-West.

- And this anaiogy strengthens the conclusions drawn from an éxaminatmn
of these deposits in the Khasi hills, as to the uncertainty of any continuance,
of these seams. Both-with reference to the Coal ‘at- La.kadong and' at Cherra

"'(a) Of couxse, all the:easomng founded on this assumption, nnd the comparisons thence drawn be-
tween the Coals at Cherra and at Hazareebaugh, &c., 95 to quality, and the cause thereof, censo'to' be
applicable. .
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Poonjee, I have already pointed out the very . irregular manner in which the
beds have been developed ; and I am inclined to think that ‘this is-.only another
instance in which the deposits of vegetable matter, belonging to this geological
epoch, are of local and limited extent, resulting from local and limited causes.

As far as my résearches extended, mo trace of any formation of a‘date
" intermediate between the primary azoic sla.tes, and the tertjary Eocene group,
was found. ‘

“With a few brief remarks on the dlsturbances to which these rocks have
been subJected we shall conclude the foregoing outline.

The temdency which the gréat granitic areas have to form lines with a
direction East and West has beeri moticed above. The only really marked
instance, however, of granitic infrusion, as distinet from granitic disturbance
and elevation does not exhibit this direction (at Laidom) ; and from this and
other circumstances it would appear that the line or axis of the greatest
granitic exhibition has been a line of elevation, and not of intrusion or fracture :
in other words ‘that the disturbances, or dlslocatlons on this line have been long
subsequent to the -alteration of all the rocks affected. On the other hand,
the distarbances resulting from the exhibition of the other class of i igneous
rocks (the traps) have taken.place along the lines, or line, of intrusion, and
of fracture. I have above moticed the coincidence in direction between these
intrusions, and the principal river-valleys in the Southem part of the hills and
the dependence of the physical features of the district on this geological structure.
. Along the base of the hills, from the parallel of Cherra Poonjee, to Burr-
ghat,' not continuously, but with few interruptions, as far as I know, limestone
is found extensively almost at the level of the plains. - Now this limestone is
of very similar character, to that which is also found at the top of ‘the ridge.
It contains many of the same fossils and altogether is very like the beds above.
It is invariably at considerable angles of inclination from 40° to 60°, (instead
of horizontal as in the hllls and for the most part this inclination dips away
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_ from th‘e'general range. " This is well seen South of Burr-ghat, and may also be
noticed near to Teria-ghat. Resting upon this low-lying limestone ‘there
- occurs & ‘great thickness of sandstones of varying character, with-intercalated
_shales.  These are well 'seen.in the banks of the Harry river, leading up to
Burr-ghat; and throughout they appear conformable to the limestone. AsI.
have already stated, that in consequence of the season of . the year it ‘was unsafe
- to visit these localities, I can only mention ‘the occurrence of these rocks and
regret that I could not more satisfactorily examine them. But coupling the
remarkable similarity of the limestones above and below, with the remarkable
continuity of the beds at the base, I think there is evidence to shew that the
'i)i'esent steep face of the hills to the South is formed along a great line of fault,
stretching nearly due East and West; and that from this the very remarkable
rectilineity in the direction of this range has resulted. The du‘ectlon of this

Line of steep escarpments coincides with. the direction of the granitic eleva-
t1ons and has possibly resulted from the same force.(a) - i

~ Accompanying this great disturbance there is also some confusion along
the face of the hills, arising from the necessary occurrence of many:great slips
and- fallen masses; and the whole surface subsequently becoming densely
clothed with forest, it is mo easy task to unravel its complicated structure, or
to obtain & elear insight into the causes which have produced it.

_ 1 shall here briefly enunciate a few of the principal conclusions resulting
from a general review of the previous descriptions of the geological structure
of ‘these hills. These are ; that the general basis of the range is granite ;
resting uponit is a series of metamorphic rocks, gneiss, micaceous s_lé,tes, quartz
rocks, &c., which have been greatly altered, disturbed and contorted by the
gra.mte which now supports them ; that in connection with these changes there
appears to be evidence to shew that the line of greatest disturbance caused bj
this granite had a diréction Fast and West, Subsequently to these disturbances
and altera’aons of the older glates, these rocks have been subJected to'long con-

(a) Dr McClelhmd mdmated the existence of a great foult along here in his nccounta of the struc-
tare of these hills; Reports, Coal Commmee, 1838,
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\ ' tinued and great wear, and dénudatipn ; and upon their degraded surface was

deposited a series of beds of sandstones, and limestones, of varying character,
_but in the aggregate of considerable thickness. Throughout the whole of this

series, from top fo bottom, in the conglomerates found at its base, in the clean

sandstones higher in the senes, in the fossils found in these beds, in: the irre-
. gularity of their development and the constantly repeated occurrence of current
marking and “false bedding,” there is sufficient evidence to prove that the
entire group, not less than two thousand feet in thickness, has been deposited
and formed in water of no great depth. The same evidence is extended by the
organic contents of the limestones. To admit of this occurrin g, there must
have been a gradual and continuous depression of the surface within this area,
maintained during the deposition of the w_]iole of the series. These sandstones
have gubsequently been invaded by other igneous rocks which have been forcibly
intruded among them, and have produced great slteration in their texture and
structure, -and have greatly disturbed their position. *There is 1o evidence to
shew the exact period at which such intrusion took place ; but it must have
been subsequent to the formation of all the sandstones.

]
L

The whole series has been subsequently elevated until it attained its pre-
sent position. - There is no sufficient evidence to shew whether this elevation
or rather the commencement of this elevation, was synchronous with or not, or -
was caused by, or accompanied by, the intrusion of the trap rocks.

The elevation of the rocks to their present position must, how_evér, have
been gradual and long continued to admit of the remarkable conditions under
which we find these beds, as shewn by the many, detached, and small outlying
portions of these rocks, at considerable distances from the main mass.

Coincidently with and subsequent to this elevation of the hills, en masse,
the ordinary atmospheric causes of degradation, which, owing to the peculiar
climatal conditions of the district, are here exerted with great force, have been
in operation to produce, and modify the present aspect of the surface. And,

further, the action of these forces appears to have been determined, as to
: R
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the direction of its maximum effect, by & series of lines of jointing and fracture,
and occasionally of dislocation, or faulting, resulting from the earlier intrusion

of the volcanic rocks

The very gradual, and continuous slope of the plains at the foot of the hills
will shew that long subsequently to the period of their elevation, a sea had
washed their base, and levelled the widely extended flats, from which their

steep escarpments rise.
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ECONOMICAL GEOLOGY.

Ix the preceding pages, a brief outline of the Geological structure, and a
few mnotices of the mineral products of the Khasi hills have been given. Some -
of these products are important both from the extent to which they are wrought,
and from their being the great source of supply for the large demand of the
Calcutta and other markets ; and others from the possibility of their being
applied to meet a demand at present unsatisfied. It will therefore be desirablé
to enter into somewhat greater detail respecting these. ; :

The most important are, Lime, Coal and Iron ; and in that order I shall

give a few further particulars of the circumstances under which they occﬁr,
 the conditions affecting their conversion, and the economical puri)oses ‘to which
they are applicable. o

Lime.—The so-called “Sylhet limestone” has been long known. I can not
find any record of its first use in the production of lime, though in 1828,
Mr. Inglis was well established at Chattuc as an extensive manufacturer of
lime ;(a) and in the year 1830, the “manufacture of the Sylhet lime” is des-
cribed as a generally known trade.(3)

. The vicinity of the Khasi hills is still the great source of lime for the sup-
ply of the Calcutta and other markets. :

The extent of this trade, and thg-importance of the product, as an elemeﬁt
of progress in civilization, demand a brief reference to the circumstances at-

tending jit.

The principal localities of the manufacture are at Chattuc and at Sonam-
ge, and along the banks of the river Soorma, between these two villages.(c)

' [a) Awiatic Researches, Vol. XVIL, page 499.
(b) Gleanings in Science, Vol. I1,, February 1830, pp. 61, 63, article signed T. R.
, (e¢) The name of the latter village, Sonamgunge, appesrs to be derivgd from this :'::nnufactnre, and to
be a corruption of Chunamgunge or lime-village. It is a large and po?ulom place, and is the market-town "
b J
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The rude kilns in which the stone is burnt stretch for gniles along either bank_
of the river ; and the many large, and well-constructed buildings, in which the
lime is stored until required for market, give an aspect of wealth, comfort, and
prosperity to the district which contrasts forcibly with the slmost unlimited"
extent of marsh 'a.ild':jheel that bounds ‘the view on either side lower down

the river.

Almost the entire range of the limestone quarries, along the base of the
hills, eastward, from Cheyla, belong to the firm of Inglis and Co., whose
| principal establjshment is ‘located at Chattuc. ‘Westwirds, the quarries in the
neighbourhood of Laour, and some smaller quarries between, are in the hands
of Mrs. Stark, Mr. Sarkies, and of some native merchants.

The extent and importance of the trade will be more evident from a con-
sideration of the quantity of stone raised annually, and of the quantity of lime
produced. On an a.verag'e of 10 years, eﬁding in November 1851, the amount
of limestone quarried on the borders of the Khasi hills, -is stated to have been :

By Messrs. Inglis and Co.,see «ee ...’ ... - Maunds 14;;‘:8,550
s - Mrs. Stark, Mr. Sarkies and native
merchants, .. o e e cen 2,31,500

Total average amount quarried annually,...  ,, . 16,80,050
equal to 60,000 tons of limestone yearly.(a)
~ *From this stone there have been burnt-by na-
" tives, who have for the most part purchased the
stone from Messrs. Inglis and Co., on the average
of 10 years annually, ... ... ... ... .. .. ,, 12,34,000
By Messrs. Inglis and Co., ... ... ..... . ” 1,57,000
» Messrs. Stark, Sarkies, &e.,... ... ... ” 80,000

———————

Giving a total average amount of lime,...... » . 14,71,000

for an ‘extensive district. It is beautifully situated on the Scorma where this river makes g sudden bend to -
the South, and commands an extended view of the range of hills to the north, '

(a) Tam indebted to the kindness of Henry Inglis, Esq., Cherra Poonjee, for the sbove information,
extracted from the books of the firm for me: Mr. Inglis states, that, ©the qdantity given above, bs burnt
bj;‘ natives, may have been a little less, certainly not more, but the difference is not great one way or the
other.” ’
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The whole of this very large amount is quarried from the’ several places
along the foot of the hills, where the limestone occurs close to the level of the -
plains, and from whence it can :be removed ‘by water.- The quarrying of the
stone i3 carried on at all seasons, but chiefly during the spring and cold months, |
and the stone, broken into pieces of convenient size, is piled up in suitéble
" localities until the rains in May, June and July fill the lLittle streams from the
hills sufficiently to float the small dinghies or canoes which are here nsed. As
soon as this takes place every available boat is at once employed for the removal
of the stone into the larger streams. It is scarcely possible to conceive & bu;ier
scene than the meighbourhood of some of these large quarries presenfs after
& good fall of rain. Hundreds of men and women are busily ehgaged Ioad.mg
their canoes, and then rapidly shooting down the narrow stream, while others
are hastily poling the returning empty boats up the current, again'to load, and
shoot down the rapids with their freight of stone. The whole place seems alive
mth eager workmen, who know well, from experience, the necessity of‘takmg
adva.ntage of the sudden rise of the waters. So sudden is the fall sometimes
of these little nullahs, that even these light canoes which draw only a few inches
‘of water, are frequently left stranded. in the middle of their course.

-

In this way the greater portion of the stone is removed from the quarries,
these small dinghies carrying the limestone only into the larger streams Wher'e
all is quickly thrown on the bank, or into the water near the bank, to-be a
re-shipped into larger boats for conveyance to the place of manufacture. :

In that portion of the hills, which lies more immediately to the south of
Cherra Poonjee, the largest quarries are near the village of Tungwai or Tingye
from which the stone is brought to the neighbourhood of Pondua, to be again
removed from thence to Chattuc. Other very large quarries are in the vicinity
of the great orange groves between Teriaghat and Lacat, from which also the

stone is conveyed to Chattuc, for burning.

The whole of this limestone belongs to the nummulitic group. It varies
but slightly in mineral character, and  produces a good sound, buf not very
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strong lime, of good colour ; and slacks readily. Some of the beds, are mag-
nesian, and more gritty in aspect ; and the lime from these is somewhat darker
in tint, than that produced by the purer beds.

At present, the only fuel employed in burning this limestone, is wood, or
reeds (called ndl), principally the latter, which are collected in immense
quantities from the extensive jhee]s in the vicinity. The kilns are placed on -
the banks of the river, which are cut down perpendicularly for some feet, to form

the face, in which the opening into the lower part of the kiln is made. The

excavation is cu'cular in plan, and nearly semi-globular in shape ; and generally
of sufficient size to take when piled up, from 500 to 700 maunds of stone.
After ignition each kiln is, in ordinary weather, allowed to burn for about four
days and nights, when the burnt Iime is removed from the kiln, at the top.
The kiln, if sound, is then again charged, again rehghted, and after a sufficient
mterval agam emptied.

The system, in ordinary use in Europe, of drawing the lime from the bot-
tom of the kiln, and replacing it by fresh stone, and fuel at the top, 80 as to
keep up a continued combustion, as long as required, is quite unknown in this
district. Such a system, indeed, is quite incompatible with the rude, and im-
pe}'fect kilns here in use, and also thl; the kind of fuel now used. There can
be no question, however, that the cooling down of the kiln on the removal of
each charge, causes a very considerable waste of heat, while the impossibility
of burning lime, on the present plan, excepting during a few months of the
year, entails a great additional Joss. The burning, at present, does not pro-
perly commence until the end of January, or until February, and must be com-
pleted by April. ‘

| Twelve hundred maunds of stome yield on the average, one thousand
maunds of lime, and will require from 3500 to 4000 bundles of ndl or reeds,
for their combustion. The stone delivered at the kilns, on the river bank, costs
from 14 to 18 or sometlmes 20 rupees per 1000 maunds
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1 have no doubt, that the manufacture of this lime would be improved,.
and at the same time rendered more economical; by the a&option of the ordinary
form of lime-kiln ; from which the lime is drawn beldw, and the charge renew-
ed from above, while the burning is a continuous process. ‘Consequent on’ this’
would be the use of Coal, as the sole, or at least .as the greater portion of the
fuel employed. For such purposes, the small coal, (of which a large. proportion
is necessariiy produced in heiwing the Coal of this district) would be most effec-
tive, and could thus be economized. At present while the cost of Temoving
this small coal would be the same a8 for large coal, (wviz. 4 annas per maund to
Pondua) I am disposed to think that no great saving would result from its use:
But any improvement in the facility of conveyance for the Coal from ‘Cherra
Poonjee would inevitably tend to a further economy in the manufacture of lime
also. The highly blazing character of the Coal, and the ¢consequent difficulty
of keeping it burning in close furnaces, and in kilns, is, to a certain extent, an

. objection to its employment for such purposes ¢ but this applies with less force
to the small coal ; and & very few trials, would soon point out the proper pro-
portion of fuel to be used, and the proper mode of charging the kiln. On the
other hand the very small amount of ash or earthy matter m the Cherra. Coal
would be demdedly in favour of its use. :

Much of this limestone would produce most durable, and occas_io‘nally very
handsomely veined marble. It would answer well for ordinary purposes, chim-
ney P1eces, slabs for tables, garden seats a.nd for ﬂoormo- tiles. - Of the latter
artlcle, 1 believe many hundreds are annuale imported, of inferior colouring
and beauty to those which could be manufa.ctured out of this Kham limestone.

Coal. The existerice of Coal in the Khasi hills appears to have been ﬁrst
brought to potice in 1815, 'When Mr: Stark reported that he had found- somé
beds in the lower hills of - Sylhet, from which he forwarded specimens to Go-
vernment. This Coal was examined at the Gun Foundry at Cossipore, at the
Mint, &ec. ; and being ' favourably reported on, Mr. Stark offered to supply any
required quantity to the Government at one rupee, eight annas per maund.

This offer was dechned and he appears to have obtained permission to bring to
o .
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Caléutta -any quantity during five years, free of charge. Not finding sale how- f
ever, for the first cargoes he brought down, he abandoned the mines. o

Mr. Jones, in a-paper “on the mineral productions of Bengal,” describes
~ the Sylhet limestone, coal, &e.; but ke does not appear to have know:u, of the
Coal at Cherra PoonJee (a)

It -does not appear that much further was done (partly in consequence of
. the disturbed state of the frontier) towardd exploring thesé hills for Coal from
this time until Mr. Cracroft in 1832 brought to ‘publi¢ notice the existence of
beds of Coal close to the station of Cherra Poon_]ee (%) This discovery was’
followed up.by the finding of other beds of Coal in various places in the adJommg
district. (c) )
| ',Rega.rdjng this Coal, the most important information referring to the few
succeeding years is to be found in the reports of the proceedings of the Coal and
Mineral Committee, published in 1838-1846. - ]

During the years, interveni’ng ‘between 1840 and 1844, a considerable

amount of Coal was sent down from Cherra Poonjee, under the superintendence

" of Colonel (then Major) Lister, the Political Agent for ;:he Khasi hills, part

of which was sent to Dinapore, and the upper stations on the Ganges, but the
-larger proportion was sent to Calcutta

In September 1844,' the Government right in the Coal-mines at Cherra
(Whmh are held under 2 lease for ever from the Rajah of Cherra, dated the 20th

N _A,pnl 1840, at. Pl stipulated royalty of one rupee for every,100 maunds excavated

*by Goverhment, reserving at ‘the same time the right of all subjects of the
. Cherra Rajah to mine on their own account, which “the Government are not to
prevent”) was transferred on the same terms to Mr. Lingledue, then the Agent

(a) Gleanings in Science, Vol. L p. 281, 1839 -
(%) Journal Asiatic Society Bengal, Vol. I. p. 250 and Pp- 262.
(e ) Journal Asmuc Society Bengnl, Yol. L. p. 363, &c.
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in .(}\alcutta{ for the. Peninsular. and Oriental Company, the mines to be worked
by him, either on the part of that Company, or on his own account.

It appears that from that time, the quantity of coal extracted from these
. mines annually, diminished considerably. In 1846, Major (now Colonel) Lister
reported that “the mines subsequently to this transfer had not been worked
- with that spirit which was expected from the correspondence prior to their being
granted; and that only about one-half the quantity, which was formerly sent
down from the Agency had been gent down during that season on the } part of
Mr. Engledue’s Agents, while he thought the cost, ‘instéad of ‘being reduced,
would be greater by some 30 per cent.”

These mines having thus failed under Mr. Engledue’s management, were
transferred to the Sylhet Coal Company, or to their refresen_tatives, Messrs.
Gisberne and Company, and have subsequently been under the management of -
several different persons.” In no year, however, does there appea.r to bave been
forwarded from these mines, an amount of Coal equal to that sent down by the,
Political Agent at Cherra Poonjee, during the earlier years. s

The great item of expense in the transport of this Coal, being the dif:
ficulty of conveying it from the mines at the, top of the hills to
water-carriage, Lieutenant Yule of the Bengal Engineers was ordered to
report “on the means of transporting the Coal found near' Cherra PoonJee ta
the plains”; and early in the year 1842, submitted a very elaborate and able
report on this question. He suggested two distinct means of accomphsh—
ing the o'bJec't required; one the fermatlon of & road for the whole distance from
the level of the plains, having such gradients as would be suitable for the use
of ordinary carts: the other, a mixed plan, in which part of the distance should
be traversed by an ordinary road, and part on self-acting inclined planes, or *
“railed descents,” on which the descent of the loaded trucks should héul up the
empty trucks returning; the speed, &c., being regulated in the ordinary way.
The former plan of.a continuous ca.rt-road would involve the making of 163
miles of road, and the crossing of a river more than 200 feet wide; to bndge-
which would cost by Colonel Garstin's estimate Rupees 7,000. The total
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A expense of a mlxed plan, of railed mc].mes and road, was estimated by Lleute-
nant Yule.at. Rupees 66,584, for the first construction. :And .this plan he
strongly recommends in preference to the other.

1 cannot find that any thing farther was done to facilitate the transport of
the Cherra Coal, subsequently to the submission of this report. And to the pre-
sent day, s;.ny Coal brought down from these mines is carried on coolies’ backs;
as at thelﬁrst. : o

. Tt will be convenient here to mvestwate the actual cost of tmnsport of\
thls Coal.

In 1842, Colonel Lister had excavated at the mines and despatched to -
Chattuc 44,350 maunds of Coal. Of this' quantity the cost at' Chattuc was -
4 annas 48 pié per maund ; 39,750 maunds were sent to Calcutta at a cost
for freight &c., of 3 annas 2§ pie per maund, making & total cost in Calcutta
of 7 annas 74 pie. Again in the same year, 65,955 maunds were delivered in
Calcutta at an averageé cost per maund, including all charges, of 7 annas 3} pie.
In 1844, February, 5,642 maunds were despatched, at a cost on an average
in Calcutta of 7 annas 31 pie per maund. In November and December of the
same year, 90,940 maunds were delivered at a cost (including loss of six boats)
of 7 annas 9% pie per maund. In October, November and December, we find
21,126 sent down, but owmg to a part of the carriage for these Coa.ls havnja'
been prowded by the Commmsanat I cannot state the average cost in Calcutta ()

‘We have thus on an expenence of several years, the average cost of this

_ Cherra Coal in Calcutta equal to 7 annas 63 ple per maund, dr Rupees 47 per 100

. maunds. This was the cost inclusive of all cha.rges, for overseers, weighmen,
coolies, freight, &c., excepting only any charge for superintendence and general
management. I would add here, thet all the establishment required for this

purpose was temporary, and therefore more costly than permanent arran gements '
, would have been. *

, .(“ ) For this information, I am mdebted to the permisgion of Colonel L \ .
t
tingent bills passed for the expenses attendmg the despatch of this Coul iier to- examing the oons
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. Lieut;ananfg Yule estimated that the cost of coniveying to Pondua, by his
proposed plan, 100 mainds of Coal, would be Rupees 22.778. To this add the
cost.of freight to Calcutta at least Rupees 21 per 100 mzunds ; and the cost
*would be Rupees 43.778 per 100 maunds in Caleutta. In this estimate no
allowance is made for cost of storage, and re-loading at Pondua. |

Further, there is no charge in this estimate for the -cost of original con-
struction of the road.a_a.nd inclines, nor any interest on the outlay calculated.
For the mere cost involved in repairs, wear and tear of machinery, &e., I con-
ceive that at least 10 per cent. on the outlay should be charged,  independently
of the interest on the capital invested. Taking this as low as 15 per cent., there
must’ be added to the’ cost, a$ estimated by Lieutenant Yule 15 per cent. per
annum on the original outlay of Rupees 66,584." Or; what will come to nearly
the same thing, we-must consider this capital, or original cost, as to be repaid
in not more than seven years ; or that to the annual cost there should be added
‘the seventh part of the original outlay, or Rupees 9,500: This sum should of
course be divided over the whole amount sent down. TIf we, estimate this
amount as not less than 200,000 maunds, this would add to the cost per maund,
as calculated above, 0.76 of an anna. Or if only one-half this quantity
(100,000 maunds) were sent down, it would increase the cost per maund by

1.52 anna per maund.

Taking” however the more favourable estimate, of the larger quantity, it
results that on Lieutenant Yules plan thé cost per 100 maunds in Calcutta
would be Rs. 43,778 X 047 == 43,825, or per maund 0.438 of a rupee, equal to

LY

7 annas 10 pie per maund..

| Even, therefore, estimating on the larger quantity taken above, and without
any allowance, as I have stated for re-loading at Pondua, the actual saving is
only 6 pie or one-half of an annb per maund ; or in British money one shilling
and nine pence per ton.(a) I should state, that I have above taken the cost‘

(a) Supposing that the whole quantity above caleulated for, were sold in Caleutta at 8 snnas per
maund, thus producing Rupees 100,000, while the difference in the cost of transport would be Kupees

6,250, this would give an additional profit of £ 6-5 per cent.
- R
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per 100 ﬁ:’aunds, as calculated by Licutenant Yaule for 100,000 maunds, and

that he s;upposes that this cost (viz. Rupees 43,778) would be reduced to Rupees

41,942 per 100 maunds, were the qiantity increased to 200,000 maunds, inas-

much as the “expense of establishment for the railed descents” would remain’
constant. But J have done so for this reason, that in none of his calculations

has Lieutenant Yule estimated for the Cost of the trucks in which he proposes

that the Coa.l should be conveyed

His calculation as to the quantity of Coal which could be readily conveyed
down his proposed inclines is as follows : “supposing each truck to measure
“ four feet in length, by 2-3 in breadth, and 1.3 in depth, three such trucks
“ would carry down 30 maunds each trip, and supposing only six trips in the
% hour, we might thus corivey 180 maunds per hour, 1,800 per day, or 54,000
“ per month.”(a) Now for such work,_ at the least, there would be required an
establishment of 250 trucks,(3) which would require for their construction and
.repair a considerable dutlay. And this consideration justifies, I think, my hav.
ing taken above the higher estimate of the cost per 100 maunds.

At the same time I am perfectly satisfied that on other grounds, altogether, .
a mixed system of ordinary cart-roads, and of railed inclines would be found
impracticable. The trucks which Lientenant Yule proposes would be useless
on ordinary roads, while ordinary carts would be equally impracticable on the
railed descents. The entire distance must therefore be railed, and the trucks
travel throughout ; and this would be decidedly the best Plan » or, the Coal
must be shifted at the top and bottom of each inclined plane from the trucks
to‘the carts, and from the carts again to the trucks.. This would involve six
loadings and unloaﬂmcrs of the same coals, and the waste consequent thereon :
quite suﬂicxent in my mmd, to prevent the adoption of such a system of work,

(a ) This supposes 10 hours unbroken work in the day,
certainly above the average amount that could be obtained.

() Supposing each truck to make two trips in the day, up and down, (or to require for loading, des-
patch, descent, and nnloading, and return to the mines, five hours) there would be constantly in work at the
‘game tn:ne 90 of these trucks, The entire distance by Lien

tenant Yule's measurements is nine miles, and
702 Jerds; or for the double trip 18] miles. This distance could certainly not be travelled in less time
than I have calculated, viz., § hours.

and 30 day’s work in the monthi ; which is

+
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1 conceive, therefore, that this plan of accomplishing the distance partly
by ordinary roads, and pertly by railed inclines is quite impracticable : and
Lieutenant Yule has himself shewn that the cost of transport By. a continuous
cart road, vfrith gradients adopted to the use of orainary.carts,' would be greater
than the cost under the present system of coolies. : And this independently of
any consideration of the cost of constructing such a road.(a) .

¢
r

In the preceding part of this report, I have briefly describe-d the mode of
occurrence of the Coal-bed at Cherra Poonjee, its thickness and its accompany-
ing rocks. I have also alluded to the irregularity. of its development, and to
the presence of this character at all the points where Coal has been observed in
the Khasi hills. It still remains to estimate, as fairly as ca.n be done under.
these conditions, the quantity of Coal existing in the Cherra ridge. |

The importance of this consideration has been most :iustly and forcibly
alluded to by’ Licutenant Yule in his report. He says “in deciding on_the
“ propriety of executing any work for facilitating the carriage of the coal, the
“ first question which rises natura]ly is, Whether the Cherra seam is sufficiently
« extensive to justify entering on any measure of the kind. After havmg
-4 expended many rupees in making the Coal Mine more accessible, 1twou1d be
% gwkward to find that the Coal also had been expended in the: mea.nt]me I
¢ have done as much to ascertain the extent of the seam, as could be done with-
“ out going to a much greater expense than would have been justifiable without
« gpecial orders on the subject. And I have ‘connected the points at which I
« know Coal'to exist by a sketch. There i, I think, noreason to doubt that all
« these points are portions of an uninterrupted bed of Coal ; and taking tlns
“ for granted, I calculate the quantity of Coal in' the ridge with an average
« thickness of five feet to be 50,000,000 of cubic feet, or about as many maun 8.”

-

" 1 have given his words in fﬁ]l,' because although I feel satisfied, from the
care wh.lch he obnously devoted to the investigation of the questions referred

(a) Thereis a serious objection to this plan, arising from the extremely wet climate. The greater
part of such ronds should. necessarily be paved with stone, to preserve them ; and constant travelling on

such paved roads, would very soon knock up any bullocks.
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to Em, that he was justified in adopting such a conclusion from the facts that
(;arlie‘ before him, I have been myself compelled to form a very different estic
mate. By a reference to his map, the three points referred to by Lieutenant
Yule are seen, but after a careful examination of the ground between, I can
say, that, so far from there being an uninterrupted bed of Coal uniting these
points, the greater portion of the district between them is altogether without
coal. And I-believe that an estimate of one-third of a square mile. of Coal
with an average thickness of from 3 feet 6 inches to 4 feet, will be rather over
than under the truth. This would give in round numbers from 10,850,000 to
12,400,000 cubic feet, or as many maunds,(a) or from 387,000 to 447,000 tons.

In connexion with this point and as a curious instance of the difficulty of
arriving at accurate results, in such matters, I may briefly state the various
amounts of thickness which have been assigned to this Cherra Coal. By Mr.
Cracroft in 1832,(3) it was Stated to be six feet six inches, divided into 3
_ layers : by Colonel Watson(c) in 1834, January, to be from 10 to 16 feet :.by
the same gentleman in the same year, but a few months later, as, from 16 to 20
feet :(d) In 1837, in the first report of the Coal and Mineral Committee(e)
it is given as * 15 feet in places,” and in their last report published in 1846 it is
stated to be 28 feet.(f) And in a short paper communicated to the Geological
Society of London, through Mr. C. Lyell? Dr. MacClelland gives its thickness
as “above 20 or 30 feet.”(g) This great difference in statement no doubt
"arises in a great degree, from the extreme looseness with which such assertions
are commonly made, as when a bed of Coal is stated to be of 20 or 30 feet in
thickness (a. difference in thickness of 10 feet being apparently considered
perfectly immateri_al,) but I am inclined to thipk that in the Present ca.se, it

(a) This amount would not supply the present demand in Calentta, for Burdwan Coal alone, for more
than fopr to five years, without taking into account at all the prospective increase of this defhand ; or the
large quantity of jmported Coal used. Or, taking Lientenant Yule's estimate ‘of the amount capable of
being sent down, viz. 54,000 maunds a month, the whole would be exhausted in 16 to 18 years,

(b) Journal Asiatic Society Bengal, Vol. I, .
(c) Journal Asiatie Society Bengal, Vol. IT., p. 25,
. (d) Journal Asiatic Society Bengal, Vol. I, p. 142,
(e) Pagesi. (/) TPage12y.
() Proceedings, Geological Society, London, VoI, 1L, p. 567, June 14, 1887,
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has in some degree arisen from another circumstance to which I have referred
above, namely, that at the part of the hill in which this Coal was first examined
there is a fault (or rather two or three small faults combined) which has an
up-throw to the West of about 40 feet. It would be very easy to be led astray
in estlmatmg the total thickness of the Coal in this immediate spot : and it is
I think very probable that some of the observers measured the distance between
the bottom of the Coal on one side of these disturbances, and the top at the
other side. A glance at the accompanying Sketch will expla.m this. This
Sketch though not intended to represent the exact conditions of the case, will
explain the possibility of being misled in a hasty examination.

The bed of Coal is here represented as broken up and dislocated by four small
faults, which are all up-throws to the West. If then this portion of the section
be partially concealed by fallen detrit_u.:;, it would be very likely that the space
between ¢ and & would appear to a hasty observer the thickness of the bed of
Coal, although the actual thickness is only froma to c. In this way a bed of only
five or six feet thick might assume an appearance of being 20 or 30 feet thick.

In the foregoing estimate I have confined myself entirely to the Coal found
in the small ridge to the West of the station of Cherra Poonjee, and in which the
adits hitherto worked are situated. The Coal which occurs at the village of Lair-
ungoo or Surareem is, from the greatly increased distance and increased elevation
(some 700 feet), entirely precluded from being profitably brought to market
under present conditions, while the small patches of Coal which shew on the road
between Cherra Poonjee and Surareem, are too limited in extent, too much dis-
turbed, and too poor in quantity to be worth considering at all.

. .
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The Coal at Bairung has proved very bad,and earthy, and is in small quantity;
and although possibly usefulfor lime-burning,brick-making or other such purposes,
would not yield any Coal, which would repay the cost of transport to market,

The Coal which is found to the South of Nonkradem is more favourably placed
than any of the others, but from the way in which it is seen, it would be impossible
to form any opinion as to its extent, without expensive boring operations.

I have in s former report, described in detail the mode of oceurrence,
amount and quality of the Coal at Lakadong, to the East of Cherra Poonjee.

. The season of the year, and the consequent very unhealthy state of the
swampy jungles at the base of the hills, entirely prevented my visiting the various
points to the Westward of Cherra Poonjee and towards Laour, where Coal is
stated to occur ; so that I can offer no opinion whatever as to the quality, or
amount of*Coal. If the statements regarding the occurrence of thick beds of
Coal in this direction at slight elevations above the level of the plains be credible,
this district would reward a careful examination. It could only be visited with
any safety, during the cold weather. If Coal exist there in any quantity, the
i;robabi]ities are that it would be found to be very similar to the Coal of Cherra
Poonjee, in quality. And independently altogether of the statements of observeré,
the general dip or inclination of the rocks, with which the Coal is associated,
(and to which I have alluded before) renders it tolerably certain that it must
occur at a considerably lower elevation than the Coal near to Cherra Poonjee.

I have not entered into the question of the possibility of bringing these
Coals profitably to market ; nor did I feel justified in devoting any of the short
time at my disposal in these hills to the investigation of any engineering pro-
jects for this purpose further than wasnecessary for ascertaining the comparative
economy of the various plans hitherto proposed. I was satisfied that any mixed
system of transit, partly by ordinary conveyances, and partly by machinery,
would fail. I, was also satisfied that 70 one of the localities referred to, held
ouf a prospect of sufficient Coal to yield a fair return on the outlay required for
such works for its conveyance. But at the same time I was convinced that
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were all these localities in the possession of the same persons, possessed of suf-
ficient skill and energy and who would work each in succession (the needful

machinery for such operations being transferred from one site to the other) that
it would be possible to render the undertaking a proﬁtable one.

Into the details of any such plan 11; is not my province to enter ; but I
am certam that a little experience in the more economical systems of recent
mining operatmns would suggest much more simple and less expensive plans of
operatlon than have been proposed with reference'to Cherra Poonjee.

Nor does it at all come within my subject, to discuss the probabﬂlty, or
improbability of such prices bemg obtained for this Coal, as would yield a Ppro-
fit on its working. -The changing condition of the markets ; the ever-varymg
charges for freight, &e., of iinported Coals ; and the constant alterations in the,
amount of demand and other considerations, all so materially affect the questmn
of profit on such undertahngs, that any opinion formed on an imperfect ac--
quaintance with the general commerce of the country would be of Iittle value.
I have therefore purposely confined my observations to .an examination of the,
mode of occurrence of the Coal, its extent and character ; the cost under exist-,
ing arrangements for conveymc the Coal to market, and the schemes-which have.
been proposed for its more economical tra.nsport '

The quality of the coal at Cherra has been so. frequently spoken of, and
written about, as being * greatly superior to the Burdwan” (in the ratio of
12 to 10, or even of 5 to 4, it is said) and as “ being fully equal in every res~
pect to English Coal,” that it may be desirable to give a word of caution on
this subject, lest some might be misled by such loose statements. The Cherra;
Coal is undoubtedly superior to the Coal from the Damoodah valley ; and to.
the average of that Coal, as it has been hitherto supplie?d to the Calcutta market,
after nearly two years’ exposure, it is probably superior in the ratios mentioned,
before : and it is equally certain that it is equal to some English Coals, but it
is as certainly inferior to others. Itis quwk in its action and therefore would
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generate steam rapidly : it cakes well but gives.out a8 .la;rge amount of ‘smoke:-

it is fragile and easily broken, and from the ebsence of that definite structure;.
which produces the planes of division known to English -m'iners,‘ as “backs”
vor the joints in the Coal, it breaks into unsym:_ne_:tricall pieces, and consequently
would not stow well. From its composition(a) therefore, its quick combustion,
and its irregular cleavage, I conceive it to be at the least 5 to 7 per
cent. inferior to good English Coal. As & gas-producing Coal, it is superior
to any English Coal imported, both as regards the quantity and purity
of its gas. And with proper precautions in burning, it would yield a very

passable coke. .

But further, as regards any extensive or systematic working of these mines,
. thereis a condition at present attached to the authority under which they are
held, which, if continued in force must effectnally prevent their being economi-
¢ally worked. I allude to the clause in the lease, by which the Jessee is
prevented from interfering with any of the subjects of the Cherrs Rajah,
who thay extract Coal on their own account.. So long as such be the
case, mo  general system of operation could .be adopted, and no general
arrangements for the ventildtion, and security of the mines could be carried
out, as these would be constanﬂy-lia:ble to intérruption, at the caprice of any
unskilled Khagi,' who might fancy to work in one part of the hill in preference
to another. ‘In fa.ct: glmost all the Coal hitherto sent dgwn from these mines,
has been purchased from such Khasi merchants, who have raised it and sold
it. And on a very few maunds, indeed, has the prescribed royalty of 1 Rupee
pe::.lOO meunds been paid by the Government, or its representatives to the
Cherra Rajah, as very few maunds have been raised by Iiersons in their employ-
ment.  Just at-present, while the Coal is easily accessible, it can be procm:ed in
this way as cheaply, if not ore cheaply,”than if men had been paid to hew it;
. and the royalty paid on the quantity extracted. ~ But such indiscriminate and

' )
(a) By Mr. James Prinsep’s analysis, the composition of Cherra Coal was water 7+0 latil
matter 37:1, carbon 62-0, ash 09 ; while the averqge quality of good English Coal imported ws:s ::l:ﬁl:

matter 810, carbon 678, ash 1'6. In a rude way these Coals may be taken to vary in value in the rati
o

of -the Id‘%ﬁ'erent amounts of carbon contsined, or'that Cherra Coal is to English Coal (average) as, 62: 67-8

L]
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unsystematic working entails an enormous waste of the Coal itself. And no
precautions being taken to keep open the mines, or to support the tocks above
the Coal, after these workings have been extended a little, all will come in, and
mines and miners be buried in one common grave.(a)

There is no such restriction affecting the mines at Lakadong, which are
the property of Government, the whole of the Jynteah hills, in which they are
situated, having passed into the hands of the Indian Government, together with
all the rights to mines, jungles, &c., previously held by the Jynteah Raja, who
resigned all claim to them in 1835.

On the other hand, the Coal which is found to the South of Nonkradem, is
in the territories, and under the control of Smgh Manick, the Kyrim Raja,
who is still independent.

v .

I fully anticipate,. however, .that the Coal of Cherra Poonjee, and of this
frontier generally, even though it may not be possible to bring it with profit to
the Calcutta market, will turn o great and useful account at some future, and
not very distant period. I do not think it probable that the extensive districts
of Sylhet, Cachar and Munnipore, (with the prospect of an increasing traffic

(a) The lease referred to above is in the following terms:—*To the Political Agent, Cossiah hills,
Cherra Poonjee. I, Soobah Singh, Raja of Cherra Poonjee, hereby give & perpetual lease to the British
Government of the Cherra Poonjee Coal-beds, now being worked, situated within my territories, known by.
the names of Qosdir, Qoskan and Nonkreem hills. The terms of the lease, mentioned in the following
paragraphs, are to be considered final and binding, -

“1st. I am to receive for all Coal mined by Government servants at the above places, 1 rupee for
every 100 maunds. I will on no account demand more. The Government are not to prevent my own
subjects from working on their own account at the above mines; and such of my subjects as do so will
settle and pay to me direct for all Coals they may mine at the above beds. The Government have the
povwer, however, to prevent others than my own subjects from mining at the above places, without their
previous sanction and order.

“2nd, The above terms to be held good for a perpetual period. I will on no account ask for any new
arrangement to be made. ‘

“ 3rd. Should at any fature period any new Coal-beds be discovered within the limits of my terri-
tories, I hereby agree to make them aver to the British Government on the above terms." Dated 20th
April 1840,

The lease granted by Beera Singh and Ram Roy, Cossiah Sirdars of Bairung Poonjee, and confirmed
by Sooba Singh, Raja of Cherra Poonjee, was in all respects similar, and bore the same date. It granted
the right to work the Coal at Bairung.
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from the Ea.st' along this valley) can be much longer deprived of the benefits
of steam communication. The noble river, Soorma, stretches in one con-
tinuous course throughout the entire distance, and is navigable for stesmers
of the ordinary size without the interruption of a single dangerous spot,
and at all seasons, as far as Chatfuc,(a) while ordinary boats of consider-
able size can proceed as far as Silchar, and smaller boats much further. This
unbroken line of water-communication, stretching for more than 350 miles from
Calcutta, seems specially adapted for such an enterprise ; and if once a steamer
communication be opened along this river, the Coals of the frontier will prove
highly valuable for the supply of the requisite fuel, at an economical rate.
There may not be at the present s sufficient trade in this direction to render -
- such a project remunerative ; but this was equally the case in other localities,
and there can be little question that any increase in the facility and rapidity of '
communication with these districts must tend to develope new sources of trade
and to extend the existing ones. Moreover, such a system of inter-communi-
. cation would appear to be especially desirable in a district where every road is
covered with water for some months in the year and communication can be
‘maintained only by boats, )

I have on a former occasion(b) referred to a great superiority of the
Cherra Goal, over other Indian Coals for the manufacture of gas: should such
a source of gas ever be employed in this country.

Iron. The manufacture of iron appears to have been carried on in these
hills from time immemorial ; and by all the tribes inhabiting them. Very
soon after the British occupation of the Khasi hills, this manufacture attracted
attention. In a short notice of these hills,(c) in 1829, it is referred to; and
in the same year Mr. Jones writing of the mineral productions of Bengal,()
recommends Pondua at the foot of these hills, as an excellent site, for an iron

(z) A rapid, passable however during one-half of the year, prevents steamers from proceeding
further than Chattuc. . '
(b) Report on Lakadong Mines, Oct. 24th, 1851,
(c) Gleanings in Science, Vol. I, p. 252,
(d) Gleanings in Science, Vol. I, p. 281.
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mill, for the manufacture of bar, bolt and hoop iron. Mr. Walters(e) in his
account of a trip across these hills, refers to this manufacture, and gives & rough
sketch of the furnaces in use for smelting. A few years later, Lieut.-Colonel
Watson detailed the circumstances which appeared to him to render Cherra
Poonjee a favorable site “for the erection of an iron and steel manufactory on
an extensive scale.”(d) And still more recently Lieutenant Yule published
a very good account of the processes adopted in washing and smelting the ore ;
and the manufacture of the iron.(¢) Mr Cracroft(d) had 10 years before des-
cribed the same processes, though not so fully, and had published a sketch of
one of the Khasi furnaces for smelting, in 6peration. ' |

The system at present followed in these hills, both in the extraction and
washing, and in the subsequent smelting of the ore, being precisely the same
as 20 years since, it will be quite unnecessary to do more than refer to the
. papers quoted above, for a description of the details of the several processes.

The principal sites of the mining operations within the Khasi hills, are near
Molim, Nonkrim, Lailangkot, &ec., on the granite.district of that neighbour-
hood ; and more to the West near Lungkoi. In other placeé, where no wash-
ings for ore are now carried on, the enormous blocks of granite strewed over
the surface; and piled up in gigantic masses, bear evidence to the former existence
of workings, of the magnitude of which they remain the lasting monuments.
The richest portions of the washings have been generally on the outskirts of the
granite ares, or near its junction with the rocks that rest upon it.

_The only ore worked in these hills oceurs in the form of a fine sand con-
sisting of minute crystals of titaniferous matrnetlc oxide, which are irregularly
distributed in the mass of the softer portlons of the granite rocks, and also
oceasionally in some of the gneissose beds. The upper portion of the granite

(a) Asiatic Researches, Vol. XVTI, p. 499, published in 1832 ; excursion made in 18:28.
' (3) JFournal Asiatic Society, Vol. IIL. p. 25, January 1834,
(c) Journal Asiatic Society, No. CXXIX. p. 853, 1842.
(d) Journal Asiatic Society, Vol. L. p. 150, 1832.
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is partially decomposed to a considerable depth, and this soft, and easily yield-
ing rock is not quarried, or mined, but simply raked into a small stream of
water conducted along a little channel formed at the base of the small scarp,
or face of rock, from which the ore is obtained. The process of washing is
_carried on precisely as Mr. Yule described it in 1842. The manipulative skill
of some of the Khasi womeﬁ, acquired by long practice in these operations, is
very great ; and a very small proportion of the ore is lost in the washing.

With very few exceptions this ore is not reduced .or smelted in the vil-
lages, adjoining which it is procured. It is sold in baskets of a tolerably fixed
size and shape, seven of which contain about three maunds of the ore. It is
carried, often for many miles, to the villages where the smelting furnaces are
situated. In most cases the crude iron as it comes from the smelting furnaces,
is again brought to market, and carried to other villages where it is manu-
factured. .

By much the larger portion of this cu¢cka iron, in the balls or lumps in
which it comes from the smelting furnaces, is sent to the plains, where it meets
a ready sale. It is brought on the northern flanks of the hills to the several
marts in Assam, and on the southern, to Pondus, Lacat, Chattuc, &c., where
it is purchased in large quantities, and chiefly, or at least, very largely used in
the manufacture of the double hook-like nails, with which the planks of boats
are united ; and for which there is a great demand at the large boat-building
villages on the Soorma River (Azmerigunj, Beetalung, &e.)

Of the iron, which is conve;ffed within the hills, the greater portion is
wrought [into codalees (or the native form of shovels or spades), or into the
large chopper-like kmives or dhows, which the Khasis use.(z) In all such manu-
factures there is 2 nearly complete division of labour ; the making of each being
confined to different individuals and generally even to different villages,

() This dhow is a straight cleaver-like knife, one edged, from 12 to 15 inches in length, and set in a
handle of 10 to 12 inches Iong. In a Khasi's bands, it is an effective tool, and forms his chief weapon,
offensive and defensive, his axe and his kaife, Fortunately, of late years, it has been used almost exclue
sively in the felling of trees, &c., and ordinary labour,
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The manufacture of codalees is  carried on extensively in some vﬂlages, '
differing entirely from the huts in which the first smelting or reduction of the
ore is carried on. Those in which this manufacture is conducted are generally
open sheds, of an oblong shape, the fire being placed at one end. - Under this
rough cover, formed simply with poles supporting a roof, five men are engaged ;
one sits at the end of the shed, on a sloping bank, behind the hearth, and works
the bellows, with his feet. Another superintends the fire, and directs the ope-
_ rations. One of the divided lumps, into which the smelted ore has been made,

is then placed in the fire, and being thoroughly heated, to a good red heat, it is
roughly but rapidly reduced from its semi-circular form into a more regular and
bar-like shape. It is now again fired, and when heated, is with a single forcible
blow united with the small piece of iron, which is to form the handle (Fig 1) and
which has been previously roughly formed. Re-heated, it is then beaten out
into the first form of the codalie (Fig. 2). It is again heated and an additional
_ change of form given to it. The mass which at first was about 2 inches thick

has now been reduced to about 4 of an inch, or thereabouts ; and, about 4 inches
wide at first, it has now become seven or eight. Another heating again reduces

v £ e T
L

Fig.1.

this, and gives it more form. This is the fifth time it has been fired, and ‘it is
again heated three times more, and each successive time, brought more nearly
to its finished state. ~Up to this, the four men have been all engaged 'in the
forging ; now the one man, who has charge of the fire, singly continues to im-

- prove the form and complete the fashioning of the codalie. ’
| | v
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The hammers used by these smiths, appear 4t first sight very awkward and
unwieldy. They are very long in thie head, being from12 to 17 inches, only one _
faced, and with the hendle inserted near to the end of the head. This handle
is frequently not much longer than the head of the hammer itself. This pecu- -
liarity in the forms of the hammers used leads to a marked difference in the
mode of using them, as compared with that which an English mechanic would

‘adopt. A Khasi smith never swings his hammer, however heavy, but simply
lifts it vertically, and the force of the blow depends on the weight, and impetus
of the hammer itself as it falls, rather than on the muscular power of the
person who wields it. The genei'al form of the hammers used by thie"Khasi
smiths is shown below. "Few of these exceed 6 Ibs. in weight.

The anvil on which the work is carried on, is simply a rounded block of
the hard granite, found in the adjoining district, and the ring of the hammers

on the stone as each successive blow is given, produces an extremely musical
effect, and at a Little distance sounds like the chiming of melodious bells.

. The fuel used is entirely charcoal, soaked in water,

and kept in a large
earthen basin-shaped place next the fire.

The pig iron, as described by Lieutepant Yule, is produced from the
smelting furnaces in nearly circular lumps or balls,
split or divided into two parts. Each of these blocks or balls makes two codalies,
or each half ball will make one. Each of these balls weighs ;n an average
seven seers, while each codalie weighs not quite two seers, From this it follows

which are subsequently
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that the loss or waste in the manufacture of a codalie, which weighs not quite
two seers, is one seer and-a-half, or npearly 75 per cent., a most convincing
proof of the impurity of the iron as it comes from the smelting furnaces.

_ The ordinary out-turn of one hearth, or the labour of five men per day,
is 10 codalies. The pig-iron is sold at the rate of six to eight blocks for
1 rupee,-and the codalies sell for about 3% annas each, or five for a rupee.

After be'mg;' formed, and worked-up, while hot, all these codalies are
thoroughly cold hammered and-finished on a smoothly-polished stone anvil.
This portion of the work is done by the three men who are not engaged at the
fire in the forges during the short intervals of labour, while the mass of iron
is being heated, or when their services are not required in the forging of the
heated mass. And after finally being finished, as far as the forging is concerned,
the codalies receive a rough kind of semi-polishing, or brightening, which is
accomplished in a most ingenious way. They are carried in numbers by the
women or young girls to the bank of some adjoining stream. A common
handle is procured, into which each codalie is successively inserted, and then
it is for a few minutes rapidly driven into the moist sharp sand of the river.
This acts precisely as a grindstone, the sharp-cuiting edges of the small quartz
grains in the sand soon giving a clean and smooth surface to the spade. -

A large number of these codalies is annually sent from the hills into Assam,
in addition to the quantity required for the supply of the Khasis themselves.
But I was informed that even in the vicinity of the hills, English manufactured
spades could be purchased at as low a price, as these hill manufactured tools;

and were of & superior quality, being more durable.

The quality of this Khasi iron is excellent for all such purposes, as
Swedish iron is now used for. The impurity of the blooms, however, as they
are sent to market, is & great objection to its use; and the waste consequent
thereon renders it expensive. It would also form steel or woolz of excellent
quality.- 1 have no doubt that the manufacture could be greatly improved, and
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possibly extended. The great defects in'the present system are, the want in
the first instance of a means of sustaining a sufficiently high and equable
temperature in the hearth, so as to keep the whole of the mass or bloom of
metal in a molten state at the same time, and thus more completely separat-
ing the slag from the purer metal; and, of some more powerful means of ex-
pressing the slag from the spongy metallic mass than the slight hammering it
now receives with a wooden mallet, or club. ' - '

But I do not think (judging of course from the portion of the hills I had
myself an opportunity of visiting) that the manufacture of this iron could be
. véry much extended, owing to the scanty dissemination of the ore in the rocks,
and the consequent high cost of obtaining it. At present the want of any per-
manent shpplyrof water prevents the natives from working for more than a few
days during the ‘year, while the rains are heavy, and they can readﬂy obtain
sufficient force of water for the washing of the ore from its matrix.

I would here mention, that although I have never heard that any gold has .
been observed during the washings for the iron ore, when if it occurred in any
quantity, it could scarcely have escaped notice, still, on amalgamating a large
amount of this ore, or rather on agitating it in contact with S0me mercury,
1 obtained distinct traces of gold although in very minute quantities; quite too
trifling to admit of its profitable extraction. It is more than probable than in
some other localities it may be found to occur more plentifully, and that these

- hills, or the continuation of the same ridge to the eastward, may prove to be the
‘source of some of the gold found in the rivers of the Asgam valley.

There are some other branches of traffic carried on by the Khasis which we
shall just mention, although not coming within the limits of our investigation.

A large quantity of pofafoes is ammallj sent from these hills, And this
trade gives occupation to hundreds of coolies during the months of September
and October, and to many families in the cultivation. For the most part, these -



7

potatoes are purchased in small quantities from each family by Khasi merchants
or by Bengalets who come up for the purpose, and the accumulated store is then
shipped from Pondua or Chattuc to Calcutta.

From these hills also, Calcutta and other places are principally supplied
with pine-apples. They grow freely along the lower slopes of the hills, and are
of good quality, but I am satisfied capable of being greatly improved were a little
more care devoted to their culture.” The same plant furnishes the Khasi with
the strong and smooth fibre of which his netted pouch is made, and which is
usefully applied in a thousand other ways.

But the quantity of pine-apples despatched from this frontier is nothing as
compared with that of Oranges. Of this fruit immense numbers are annually
gent to Calcutta and other places. They ripen towards the end of October and
in November. The fruit is small, roundish, with thin rinds, and like the variety
80 well-known at Malta under the name of the Mandarin orange.. The orange
groves stretch for miles along the flat ground just at the base of the hills, and are
very well kept; and constantly renewed. The fruit is the only product of the trees
here economized. The manufacture of orange flower water which imr the South
of Europe i3 so extensively carried on, and which there forms a source of very
considerable profit (so much so, that I believe many extensive orange planta- .
tions are employed for this purpose alone) is here unkuown. The use of this
luxury, if it were obtainable at a small cost, would surely become widely-spread
in a climate like that of Bengal; and I am disposed to think the manufacture
of it might be very profitably introduced.

Such is a brief sketch of the various products obfained from the Khasi
hills, and of the purposes to which they are applied. And if this outline should
Jead to further investigations, and tend to direct the attention of any to this
district, and so increase the number of its visitors, I am satisfied, that whether
profit may be derived from such investigations or not, much Pleasure will result
from a sojourn amidst the most lovely scenery, and among & people presenting
_many interesting points for study, and many excellent traits of character; and

in a most salubrious climate.
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APPENDIX A.

Elevation above the Sea of various localities in the Khasi Hills.
. ’ -- .Fegt; Co . - Feet.

Cherra Poonjee;  we ws- s 4118 | Kullong rock, (top of) .. ... 5684
Kala-Pani (Bridge), «ec  sseens . 3179 » level of top of Teelahs
" Boga-Pani (road near Bridge), 4451 . to the South of the Rock, §
Mowphlang, v e e .o 5931 MonaiVillage on road to Kullong, 5067
Soh-iong (Syung Bungalow), ... . 5355 Laidom, ces v woe eer wewnns 5205
»  (Native Village),eooee 5901 Lailangkof,  we wee e we 5703
Mairung (Bungalow), <. e 5537 Nungkrim, ... e ver wennes 5406
Nungklow (Bungalow),  sewee: 4585 | Pomrong, «.s e’ see ome . 4748
Bori-pani  (below Nungklow),} 2380 Kala-Pani, (ridge to south of)... 5300
level of Suspension Bridge, ... Joowye (Jynteah Hills,})  wveees - 4230
Bori-pani level of water, ..... 2339 Mentedoo River (at ford on road
Shillong Hill, s e oe .. 6124 from Joowye to Lakadong,)... ,
Maum’lub, (gate of Village), ... 3852- Rombai, .cc s con een  ues 3578 -
Mahadeo (Rock), sse see  ves 2693 Oomsatung, . e ene deens 3234
. (Guard House), see. 2188 Lakadong,eee ... e ewe e 2294
Tungwai (Village), se v ony 210 Mooshye, oo s eeeey 3411

Bairung,  ces ses enr eeees 1242

5210

3845

The following are elevations of places of minor ithportance, determined for geological

purposes i— -

Top of Greenstone seen under Maumlub, ... o we see wer e weees " 3992

. . 2384

Level of ¢ Fossil beach” of Dr. MacClelland, under the village of Maum’luh,
( Cyrtoma” beds,) ves wee wie woe dee wnn aie wnn ses e ......}

Level of Fossil beds, above Teriaghat, vis  cee  wov ver wee e woe seeees 352
. . 3

“ Josper beds,” i aie ser wes ere wne s e ene e e e
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Teriaghat, above sea, e o35 s aes  wes  mee  ses  wes  wes ews  ass 128
Top of Metamorphic rocks to South end of the Cherra Valley, co.  woe  seeree 2156
Diito ditto ditto, three miles further to the North, s eee  wee  wos  wee o 2013
Living Bridge, near junction of the valley of Temshung and Mawsmai, «..coe 977
Bamboo Bridge, about three miles to the North in the same valley, ... ... 2311
Maw-ring-rin, (three large stones on ridge North of Cherra), e see  oevees 4823
Top of Waterfall, (North end of Cherra Valley,) suvee e cor sse see o 4860
~ Level of Assam Road, 2t small toll house North end of Cherra Poonjee

Native village, coe eve  cee are aee ser ses ees aee wee, ees enes ..}

Native village of Cherra Poonjee, ves  woe  aes  wee oo oos  from 4397 to 4572

4428

Bottom of zig-zags, on road o Teriaghat, cee  coa wie wee sre ane eenenn - 1428
Level ground below ditto, sandstone abounding in shells, . ... <0 «o o 760

" The above elevations have all been determined from observations made with a moun-
tain Barometer of Newman’s latest construction, and obtained from the Mathematical Instru-
. ment Department, Calcutta, and observed synchronously with another stationary at Cherra
Poonjee. The elevation of the Bungalow which I occupied there (in 1851), was obtained
from the average of 112 observations, synchronous with those made at the Surveyor Gene-
ral’s Office in Calcutta: the instruments used in my observations having been carefully com-
pared with those in Calcutta, and reduced to the same standard. ;

The elevation of this point at Cherra Poonjee, having been thus established as 4118 feet
above the level of the sea, (or above the datum determined for Calcutta, namely 18,11 feet
below the cistern of the Standard Barometer there), the elevations of all the other localities
have been determmed by adding, or subtracting from this ascertained height, the difference
. of elevation due to the different readings of the Barometer. This has been done in pre-
ference to comparing each observation with the Calcutta: readings as being much more
likely to afford correct results. The greatest elevation, deduced from the Cherra observa-
tions was 4144 feet ; the lowest 4065,
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On the Climate and Meteorology of Cherra Poénjee.

THE peculiar position of Cherra Poonjee, situated on the summit of a highly-elevated
ridge which rises rapidly, and (in this portion of the range,) almost perpendicularly, from the
great expanse of the plains of Bengal, with no great extent of ground behind it of greater
elevation, and almost encompassed by several great glens or valleys which enter the hilly
range and stretch up to the very foot of the small plateau on which the station is placed,
would in itself have pointed it out as a locality, likely to afford valuable opportunities of
observation to the meteorologist. And the few detailed statements which had already been
published by persons resident there, more especially with regard to the amount of rain,
(some of which appeared almost too extravegant for belief) fully confirmed this view. On
visiting the hills therefore, I determined, as far as other pursuits would permit, to keep up a
regular series of observations during the time of my residence there, and after some consi-
deration I determined also to adopt the ordinary and regular hours for observation, namely,
at 3 A. M., 9 A. M, 3 p M, 9P M, apparent time, and also to make a series of hourly
observations on the established term days (the 21st of each month) when it was possible.

On my first arrival, however, in the Hflls, several circumstances combined to prevent my
being able to commence thi; geries of observations immediately. I discovered a leak in the
rain gauge, which I could not get immediately repaired in an out-of-the-way station, where
braziers did not abound ; and a convenient and suitable locality for placing the instrumeats,
" had to be prepared. Owing to these circumstances, I did not commence the regular series
of daily observations until the Ist of July, although I was able to obtain a series of hourly

observations on the 21st of June.

The valuer of such records depending entirely on the accuracy of the instruments as well
as the care and regularity with which the observations have been made, a brief description

of the instruments used will be requisite. . : - )
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The Barometer employed in all the observations here recorded was an excellent moun-
tain Barometer (numbered 84) of Newman's construction, mounted in a bronze case and
reading with the aid of a Vernier to the g} of an inch and readily by estimation to the yg'5y.
This instrament was carefully suspended at the distance of one foot from the northern wall
of the Bungalow in which I resided, and at a height to the level of the cistern of three feet
two inches and a half,

This Barometer was one of two s:pplied to me from the Honourable Company’s Stores
in Calcutta, and at my request had been carefully compared for some days with the Standard
Barometer used at the Surveyor General's' Office, Calcutta, in the series of observations
regularly carried on there. I regret exceedingly to add that the index error if any, of that
standard, as compared with the English standard, is not yet known, but this deficiency,
will in all probability be scon supplied, and then whatever correction may be required can
readily be applied to the observations here given. This remark will apply also to the Ther-
mometer readings given here. The index error of the Barometer used, as compared with the
Calcutta standard, would appear to be —, 023.

Angd this correction has in all cases been applied, so that all the Barometric observations
here given have been reduced to a common standard or datum, with those recorded for
Calcutta, The Thermometer used for the temperature of air was also” of Newman’s con-
struction and with a brass scale divided to balf degrees and of such size as to admit of esti-
mating to {;th of a degree by a practised eye. Ithad also been compared with the Stand-
ard Thermometer used in the Calcutta observations, and the resulting index error appeared
to be—, 339. This correction has not been applied : being small, it does not much affect
the vesults given, and I have hesitated to apply it the more because on comparison with

. some Thermometers, which I had brought out from England, (the value of which I knew
apd which had been by comparison found accurate,) 1 did not find that they agreed suffi-
ciently, and that corr‘ecting this Thermometer to agree with the Caleutta standard, would,
if my own instruments were correct, be only making the readings further from the truth.
I have therefore simply brought all the Thermometer readings to the same standard or
datum, being for this series of observations —, 339 less than the Caleutts standard,-

With regard to the Hygrometric observations, not being able {0 procure a Wetbulb
Hygrometer in Calcutta, I was obliged to use a Daniell's Hygrometer for some days until
1 could make upa “ Wetbulb” with some Thermometers I had, and jt will be scen on
reference to the tables that up to the 22nd of July, Deniell’s instrument was used ; subse~
quently to that date I used a Wetbulb arrangement, which I had constructed with two
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thermometers with brass scales, which I knew from some years’ experience agreed perfectly
in the scale, and which were very accurate in their divisions.

The maximum . and - minimum Thermometers used _were of- the -ordinary construction.
Tﬁey were instruments constructed by Newman, London, and as compared with the Calcutta
standard, the maximum read - 5630 the minimum read -—1-450. But here also this index
error is only recorded for subsequent correction, if desired, as their readings as well as the
others bave all been reduced to the same standard, “Simply, " therefore, all the thermometric
readings have been reduced to one standard which is — 339 less than the Calcutta.

The Pluviometer used was one supplied from' the Arsenal, Calcutta, and consisted,
simply of a tube made perfectly cylindrical, in which a float, carrying a divided scale which
passed through two guides in the funnel-shaped top, was raised by the rain as it fell. The
uppermost of these guides formed the index and corresponded exactly to zero on the scale
when the Pluviometer was empty. Four linear inches on the scale cotresponding to one
inch in the fall of rain, and the scale being originallj divided to exhibit tenths of an inch,
these divisions were readily subdivided again into four parts, so that +£§5 of an inch were

indicated by each division, and it was very easy to estimate a smaller quantity if needful. -

No Anemometer was used, as I could not obtain any of such a construction as would
yield any useful results. - In recording the observations of the wind, ‘therefofe, I have used
the numerical series established by Admiral Beaufort, in which the relative forces of the -
wind are expressed by numbers from 1 to 12. There is of course, a difficalty in the use of
such a scale, arising from the impossibility of always applying it with equal accuracy, and
from the different_ values which different observers would attach to the same numbers. - In
recording these observations, however, care was taken as far as it was possible, to maintain
the same standard of comparison, and the records therefore possesses a relative, if not a
readily ascertainable positive value. In thé brief observations of the state of the weather
and clouds, the simple notation of Beaufort, has been used, and in the column headed
« Weather ” a record of the several appearances of the sky, and of the state of the weather

will be found.

With reference to- the position of the instruments, the ‘Thermometer and Barometer
were placed in front of & window facing due North (magnetic) in the Bungalow, in which I
resided, and were protected on all sides by venetian blinds, (which in no place came nearer

to them than 10 inches) from the effect of radiation, and from the direct influence of rain,
v [
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&ec. The bulb of the Thermometer was nearly at the ‘height above the ground of the centre
of the Barometer, the balb of which has been stated to have been three feet two inches above
the ground. The Pluviometer was placed in the centre of & small raised plot in front of the
house, at an elevation to the level of the top of the funnel of three feet four inches. It was
freely exposed on all sides, - there being but few trees or other higher objects in the vicinity,
and none within a less distance than 30 feet.

Having thus briefly described the nature and position of the instruments, a very few
remarks on the observations themselves will suffice. -

Undonbtedly one of the most striking of these results is the enormous quantity of rain
which fell. For this I wes in some degree prepared by the few results of previous obser-
vations which had been published. In a paper by Lieutenant Yule, entitled # Notes on the
Khasia Hills and People,” published in the Journal of the Asiatic Society of Bengal, Vol.
XIIL page 612, the author states that in August 1841, during five successive days, 30
inches of rain fell in 24 hours, the total fall for that month being 264 inches; a statement
which I confess appeared to me incredible before I visited these hills, - And previously to
this Mr. Cracroft had given .the results of some observations for a few months of the year
1832, from which it appeared that in July of that year there fell 73:724 inches; in August
52:386; in September 55309, and from lst to the. 8th October 15790, making a total fall
for 16 days of June, the whole of the months of July, August and September, and for eight
- days of October, or for 116 days, of 22§ 789 inches, an enormous fall, but trifling as compared
with Lientenant Yule’s statement. From my own observations during 1851, the total fall during
the.months of July, August, *September and October, was 292:645 inches. I am fortu-
nately able to add to these results of my own observations, the fall dunng the preceding
months of the year, through the kindness of Dr. Fayrer, Medical Officer then in charge of
the station, who carefully recorded the daily fall. From Doctor Fayrer's records, the total
fall during the earlier months of the year 1851 was—for

Janllal'y, e T} (1T an ved e ee ) -75
Febmary, e s *  sse Y] ™ stsene 3-05

March, T e Cae e e .o . 130
Apl'il, 1) " en (1] (11 . 'k'."' 31'35

May, (1Y) LT LR LI "y san ane 114'90
Jllne, L Tl e (1T} 1) (1D asagsa 148'53

———

Making a total up to June 30th of ~ 299-88
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1f to this, I add my own observations up to the 13th of November, there-results a total
fall of 592:425 .inches. : '

- 1 have further been recently informed by Lieutenant- H. Raban, Adjutant, Sylhet Light
Infantgy, that there has notbeen en inch of rain subsequently to my having left Cherra
Poonjee : and in confirmation of this, I may mention that from Doctor Fayrer’s observations
for December 1850, it appears that no rain fell in that month. - It is certain therefore that
these results give a very close approximation, if not a perfectly accurate return of the fall of rain
during the entire year of 1851, and that this amounted to five kundred and ninety-two inches
or to eight fathoms and a quarter of water ; for it seems absurd to use a smaller unit in treating
of such a quantity.: Of this enormous quantity the greatest fall which -took place during
any one day and nigﬁt or 24 hours, was on the 2nd of July, when 25-485 inches fell be-
tween 9 o'clock A.. on the 1st, and 8 o’clock A, w; on the 2nd.. The next largest amount-
" during 24 .hours, was on the 15th of September, when 13:190 inches fell between
9 o'clock 4. 1. on the 15th, and 9 o clock A. M. on the 16th..

The longest continued fall of rain was dnring August, when from the 5th to the 15th,
there was an uninterrupted fall. From the returns given above; it will be obvious that the
whole of this enormous yearly fall is ¢concentrated into a few months; the five months from
November to March (inclusive) being almost entirely free from rain, If further we look
over the daily records, it will appear that during the other months, there were in April fifteen
days on which no rain fell, and four on which the fall was less than an inch; during May,
nota sinéle day without rain, and only six on which the fall was, during 24 hours, léss than
one inch. During June, only five days on which there was no rdin and (of the remammy 25)

one on which the fall was less than an inch. -

During Julyyeeesneees | 4 days of no rain, _ll of less than 1 inch.
» Auvgust, .. 7 ditto 7  ditto ditto.
»  September, 12 ditto 5 ditto ditto.
»  October, we 7 ditto 10  ditto ditto,

So that during the seven months from April to October mcluswe, being 214 days, there were
only 60, or less than one-fourth of the number, on which no rein fell ; that of the remaining
164, there were only 47, on which the fall was less than one inch, or on which the rain
could be considered slight. ' o

From these statements, it will be obvious that during the hot months of the year, the

;tmosphere at Cherra Poonjee is continually charged with moisture, and that there is an

almost constant deposition of this moisture.
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Several careful observations indicated an average height for the vapour plane during
. the wet months of 3,100 to 3,200 feet, while the elevation of the station of Cherra Poonjee
is about four thousand feet. I have frequently observed also that during the finer weather
a regularly-defined line of clouds was traceable at an elevation of about 100 feet above the
station. We have before stated that the station of Cherra is placed buta very small distance
from the top of the very sudden rise of the hills along the frontier here. The heated air,
therefore, charged with moisture during its passage over the flooded plains of Bengal, and
thus saturated to the full amount which its temperature can retain, meeting with the Cossia
Hills, becomes rapidly chilled down ; the saturated sponge is, es it were suddenly squeezed,
and the moisture which it previously held, is immediately deposited. Nor does the physiéal
conformation of the surface, immediately around Cherra PoonJee itself, exercise an unimpor-
tant influence in this respect. A reference to the map will ghow that the station is placed
immediately on the verge of the deep valley of Mawsmai, which with its branches enters
far into the range of hills, stretching up for some miles beyond the station to the North,
while at a short distance to the West is the other great valley which comes up to the village
of Mamloo, and which branching off still further to the West, follows the valley of the Boga-
Pani for miles thiough the hills. Up and into these two great valleys, the surcharged
mist which floats over the plains is driven by the prevailing winds (from South and West)
and suddenly meeting the precipitous termination of ghese valleys, its moisture falls on the
station of Cherra Poonjee. About three miles North from the village of Cherra, where the road
to Assam passes close to the edge of that portion of the great valley of Cherra Poonjee, and
where at the same time the smaller and less ‘precipitous valley to the West (along the side
of which it had wound its way for some distance) terminates, (thus leaving & narrow table
between the two valleys) the influence of these valleys is often well seen. Rolling up from
either side, the thick fog-like mist will be seen rising in heavy banks from the lower levels,
and meeting in a dense mass above, but rapidly vanishing, as it deposits its heavy charge of
moisture ; while within the distance of a few hundred yards, the atmosphere will be clear and
dry. Again, the distribution of the rain in the hills, and the far greater amount which falls
along their verge near to the plains, as compared with the quantity which falls more inland,
is well known to the natwes ; and it is not at all an uncommon oceurrence to leave Cherra
Poonjee in heavy rain, and after passing northwards, or into the hills for some distance, to
find that the limits of the rain have been passed; and that the weather is fine, clear, and
dry, while the thick bank of nimbus clouds still hangs over the country to the South,
]?unng a tn? across the hills in October, this was well seen, for while the weather we expe-
nenc.ed adllllltﬁed of being out all day with enjoyment, there was an almost continuous fall
of rain during the whole time at Cherra Poonjee,- We had a good deal of rain durine the
nights, when the temperature fell, but during the dey very little, . ”
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There cen be no- doubl so far as the question of rain is concerned, (and the exces-
sive dampness is one of the greatest objections to the station,) that some locality more within
the hills, and further from the injurious influences to which I have referred, would have been

a much more desirable position for the sanitarium. ("a) '

I;uring the month of June, a very heavy flood occurred in the Boga-Pani and other
mountain streams, which caused much injury ; carried away several bridges, among others
the Suspension Bridge over the Boga-Pani; and, near the mouth of the same river flooded
and swept ewey a considerable portion of the large village of Cheyla. This occurred on the
14th of the month, and a reference to the tables will show that on this day, there was by
no means so heavy a fall as on some other days duriﬁg the year. And a visit to the locali-
ties, where the greatest damage was done, at once showed that the greater proportion of the
mischief resulted, not so much from the actual amount of rain that fell, and the rise of the
waters consequent thereon, as from the waters being impeded in their cdurse'; and ponde&
back by numerous great slips of earth and stones, carrying down with them tregs and under-
wood. The torrent, meeting with such obstacles, must bave been restrained until its acca-
mulated force burst through every barrier, and swept every thing before it. In parts of th.e'
Boga-Pani, the rise was not less than 50 feet, and the_ richly wooded slopes of that
valley were next morning scored with.innumerable gullies apd deep ravines, extending fre-
quently from the level of the water up to the very summit of the steep banks. From one of
these deep cuts, in which & small stream usually found its course, 2 mass of rubbish consist-
ing of stones of various sizes had been carried down, which I f_ound, on a rough caleulation,
to contain not less than (5000) five thousand tons of matter. The stones varied in size from
20 cubic feet,f;o one, or something less, but all the smaller atd finer material had been
entirely swept away. Nota \;e_stige of the large Suspension Bridge over the Boga-Pani
river was left; a single screw bolt, which had formed one of the fastenings of the wall-plates,
alone indicated that such a structure had ever existed; and when the waters had -subsi'ded,
one of the heavy cast-iron standards, which had supported the chains could be seen about
250 yards down the stream, jammed between the huge blocks of stome in the river bed. -

In some of the little re-entering angles of the road, where gome projecting rock had di-
verted the force of the stream, and caused ‘an eddy to form, in which the water was com-
paratively atill, gand, Jine sand was heaped up to a thickness of from five -to rsix feet. A
thick range of trees which formed a shady covering to the road for nearly a mile and between

(a) This excessive dampness, united with the change of temperature consequent- on the increased elevation;
affocts most porsons on their first arrival in the bills, by producing diarrheea sometimes of an obstinate, although
naver of viclent type. Few persons entirely escape ; with many this only occurs once, but with others, even after
& temporary visit to the plains, & return to the hills is the sure foremnne: of another attack. i -
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it and the river, was entirely and cleanly swept away, and with it the strongly-formed revet-
ment wall which supported the road. '

The hour at which the floed or torrent-wave, for such it was, passed and swept away
the Suspension Bridge is not known ; but it must have been in the morning, as most fortu-
nately, it did not reach Cheyla, until nearly eight o’clock A. ., by which time the inhabi-
tants had all risen. Had it taken place during the darkness of night; many lives must have
been lost in the alarm and confusion, but being day-light not & single person I believe. was

carried off.:

-

To such sudden rises all 'mountain torrents must be more or less liable, but during pre-
vious years, the waters in this stream were never known to rise to much more than half the
height they reached ort the occasion ngw referred to, at least, since these hills have passed
under British rule.

Temperatyre~The average temperature at Cherra Poonjee during the summer months,
as determined by these observations compared with those made at the Surveyor General’s
Office in Calcutta, appears to be more than 15 degrees less than in Calcutta. Thus the
n:ea.n temperature for July at Ct:erra Poonjee was 69°73, the maximum 73-58, and the mini-
mum 6587 : in Calcutta, the mean temperature for the same month was 84-30 ; for the other
months the temperature was as follows :("a)

*

l

AT CHERBRA POONJEE. AT CaLcUTTA, .
, Difference
of Mean
‘Mean Mean Mean Mean | Tempera-

Moximum,| %% |Minimum, [Maximum, M2 |Minimum.| ture

July, e e e .| 7358 | 6973 | 6587 | 8900 | 8430 | 7950 | 1457
August, e e | T489 | 7012 | 6585 | 8990 | 8530 | 8050 | 1518
September, ... . | 7378 | 6947 | 6517 | 9090 | 8600 | 8100 | 1653

Octobes, wr- ws aweee | 7134 | 66:35 | 6185 | 87-40 |. 8200 | 7660 | 15465
November, e o .| 6904 | 61452 | 5400 | 8400 | 7620 | 6810 | 1468

(a) Tho mean monthly femperatures given here are derived from the observations of the maxima and
. minima Thermometers, as theso are the only data common to both localities.

(5) Bythe kindness of Dr. Fayrer, who regularly recordedthe temperature during the other months of the year
at sunrise ; 94 50m.; 124 ; 14k 40m, ; lﬁh.;nndqnset. or six times during the day, I am enabled to give the mean
results of his observations for those months not included in my tables. Thus, commencing with December 1850 :
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We have thus an average depression of temperature at Cherra Poonjee, as compared
with Celeutta during the months here referred to, (3) of 15:32 degrees, ah amount quite
sufficient to recommend it strongly, as a place of retreat for Europeans, who may have suf-
fered from exposure to the burning heats of a tropical sun in the plains.

But in the selection of a locality, as a resort for invalids, whose weakened state may
render them peculiarly susceptible of sudden changes of temperature, a knowledge of the
range of the Thermometer within short intervals of time, is almost as requisite as a deter-
mination of the actual temperature ; and for this the records of the maximum and minimum
Thermometers become essential. In the following short table therefore, the results of such -
observations are briefly given, Thus in July 1851, the maximum temperature of the montk
being 82:00, the minimum 6400, the greatest range of the Thermometer for the whole
month was 18:00, the greatest daily range however was only 1475, and the least daily
range 450, the mean of all the daily ranges being 8:51; similarly, the results of the obser-

vations during the other months are given :— .
& & 2 5 Carcurra.
. . 1] B = Py
Eg E§ E-‘é EE %né ‘.;né g s | o =
E|EE|ERicc|Ex (B2 | BR80T, |88
BlEalE Ex! Ea EE|EE =% |ESE
2)EE|E: BN ES|EE|E 2%
SESE|BE |85 | B85 |87 |82 |Ex | 28 EE%
B|TE (8 (A= [E= (8 |RE|RE (27 |RE2

63-50| 18-50| 15-50| 3.50 | 7-74| 13-40; 290| 952] 1720
August, ... ...} 8200| 6400] 18-:00] 1475( 4.50 | 962| 11.90] 690 840 17-80

8
8

Ju]y, LTI TR

September, ... ... | 79400| 61-00] 1800 18-50) 300 | 825| 13-00| 360 990} 1710
October, v, .e.... | 7975 5250 27-25( 18-50| 400 | 11-25| 1560| 520| 10:80| 21-40
November, «.. ... | 70-50| 50:00| 20-50| 18.50| 500 | 1175| 19-30| 1220} 1610 | 23-00

’
In Deoember, the highest observed temperature was 62-00 lowest 42:00 mean 52'G0

January, ditto ditto ditto 63-00 ditto 43-00 ditto 5408
February, ditto ditto . ditto 6400 ditto 4000 ditto 5494
March, ditto ditto ditto 7600 ditto 5500 ditto 66-18
April, ditto ditto ditto 7700 ditto 5800 ditto 67°07
May, ditto ditto ditto 7700 ditto 61-00 ditto 6942 -
June, ditto ditto - ditto 77-00 ditto 6800 ditto 7177

The mean temperatures here givén are derived from ol the cbservations of the month, there being 5o maxi~
moum end minimum readings ; but it must be borne in mind that there were no observations during the night, and
that these are therefore only to be taken as the means of the hours between aunrise and sunset,
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s From this table, it will be evident that the climate of Cherra Poonjee, so far as the tem-
perature, and the changes of temperature, are concerned is not open to any serious objection,
that it is cooler than the plains of Calcutta by an average difference of at least 15 degrees,
while at the same time the range of the Thermometer during 24 hours does not exceed that

experienced on the plains.

Barometric Pressure—~The mean pressure of the atmosphere reduced to 32° Faht.,
during the period to which our observations refer, was 25:742, being for the month of July
25'670 inches; for August 25-668, for September 25'70:.3, for October 25815, and for No-
vember (up to the 13th) 25:853. From these results, the gradual and regular increase in the,
amount of pressure, as we approach the winter half year, is evident; while at the same time
the detailed observations show the regularity with which the two daily tides occurred. This
is also well seen in the accompanying tabular projections of the Barometric readings. For
the entire period to which our observations relate, the average .mnge of the Barometer be-
tween 3 o'clock A x. and 9 o'clock a. ., was ‘060, and between 3 o’clock p, M. and
9 o’clock p. m., was -053.

A reference to the hourly observations on the 21st of each month, however, shows that
these hours are not those at wiich the maximum and minimum pressures occur, but that
the maxima (or high tides) are more nearly at or abouf 94. 30m. a. u. and 10 30m. ». w.,
and the minima at about 44. 30m. A. . and 44. 30m. », u.

Hygrometry.—The remarkably damp condition of the atmosphere at Cherra Poonjee,
made it desirable to ascertain with some care the effect of the moisture contained in the at-
mosphere in influencing the Barometrie column, and in the tables annexed the Hygrometric
depression, and the force of the aqueous vapour (calculated by Apjohn’s formula F=f—
o5 w5 are carefully recorded. '

During the months reffarred to, there were not many remarkable atmospheric phenomena
observed at Cherra Poonjee. The thunder storms which occutred were not of any great
violence. Frequently such storms were seen passing over the plajns of Sylhet to the South,
apparently violent and bad : and on these occasions the lightning forked with the most
vivid brightness ; but the usual mode of occurrence of lightning in the hills was in broadly
spread flashes, occasionally lastipg for many seconds, and lighting up the heavens, and ail
around with a quiet brightness more like the calmness of sunset than the fearful flash of a
lightning storm. Occasionally these flashes were of the most vivid and intense violet colour,
occasionally of deep and Jurid red. On the night of the 3rd of August, the former colour
was very remarkably shown.. On one occasion, (October 26th,) the heavens were remark=
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ably lighted up by vivid flashes of lightning, which succeeded each other with great rapidity,

and which appeared to proceed from two centres which remained almost constantly illumi-
nated, and were like great balls or rather hemispheres of light. These were in the Nérth,

and the light of the flashes illumined fully one-half of the quadrant between the horizon in

that direction and the zenith.

On two or three evenings, a halo was observed round the moon, but on none of these
occasions were there any very remarkable appearances or any curious phenomena connected
therewith. '

Some earthquake shocks were felt during the summer of 1851 : of these the sharpest
was during the momning of the 9th of October. I was at the time at Nunghlow on the
Assam side of the Khasi Hills, and at that villagé it occurred exactly at five minutes before
3 A. . The direction of the motion was very distinctly from the S, E. and the wave which
was quite sufficient to throw one gently over in bed, was accompanied by a rumbling noise,
not very loud, but continuous during about 35 seconds. The direction of the motion was
distinctly traceable, not only from the motion felt in bed, but from the direction in which
some light things were thrown, which lay on a shelf in the roomr, Among others was e

»

Daniell's Hygrometer which was upset by the wave.

. The same shock was felt at Cherra Poonjee, as nearly as I could ascertain, from a
comparison of watches, and from careful enquiries on my return, at 8% minutes before
3. Iregret that this record of the times of occurrence at these distant localities is not
sufficiently accurate to enable any trustworthy inference to be drawn regarding the rate of
translation of the wave-motion ecross the hills; but as far as they go, the difference of time
observed would correspond o a rate of translation of abouf nine miles per minute ; Nunghlow
being in a right line about 32 miles from Cherra Poonjee. The principal shock was preceded
by a slight and scarcely perceptible one about half an hour before. '

On the afternoon of the 15th of the same month, viz.,, October, two slicht shocks were
experienced at Cherra Poonjee, one at twelve minutes past three o’clock in the afterncon,
and a second at 35 minutes pastthree; the motion was distinctly from the South and
East in both cases. The day had been rainy with a light wind from the South-West and
the night succeeding was one of almost incessant thunder and lightning. On the evening
of the 4th of July another slight shock was felt passing Cherra Poonjee at 48 minytes past
8 o'clock in the evening. The direction of the motion which was only slight was not very
distinct, but appeared to be from the South and West,
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It is not intended here to enter upon any eaquiry into the remarkable effects of
the peculiar'conditions of climate which we have described as exhibited in the varieties
of vegetation, the presence -or absence of peculiar forms, and further in the remarkable
physical outline of the country and the peculiar contour which it presents, depending upon
the erosive power of the emormous quantity of rain which falls, combined with the
Geological structure. Nor shall we point out the peculiar modification which thisloutline
undergoes in different portions of the hills. These are questions belonging rather to the
Physical Geography of the district, and will not therefore be discussed here. '

Before concluding these remarks, it may be desirable to notice the extremely local dis-
tribution of much of the rain even within such limited distances as & few hundred yards.
A striking instance of this occurred tormyself on the 12th of October. About 4 o'clock in
the afternoon of that day, I was geologizing at about } of a mile from the place where my rain
gauge was placed ; mist and driving cloud passed over me with a few drops of rain and con=
tinued for about 40 minutes, but scarcely sufficient to wet the light clothes I wore, and
hot at all such as to compel me to return home; on my return I was greatly surprised to find
that during the same time more than half an inch of rain was indicated by the gagne. At
first, T doubted the accuracy of this, I fancied that some accident or design had led to thns
result, but on the most ample and strict'enquiry, I found it was not so; and that the rain,

" not more than 500 yards from where I had experienced only a driving mist, had come
down in torrents. -

I believe that these local ﬂiﬁ'erénces, will, to a very great extent, account for ;ome minor
differences, which were observable in comparing Dr. Fayrer's returns and my own. As a
whole Dr. Fayrer’s returns were in excess of mine, a difference arising partly from my reading
‘smaller quantities than Dr. Fayrer did, and partly I am convinced from a really greater
fall. Itis perfectly known fo the residents at the station that some of the houses are more
constantly affected by the mist and cloud from the valleys than others, and especially those
which are near to the deep valley to the East of the station, and Dr. Fayrers gauge was
nearer to this valley than mine; about half-way. Thus the return of the rain for September

from Dr. Fayrer's table was 70-80 inches while we had only 66:640. In July Dr, Fayrer's
- return gave 10035 : ours gave only 96-280.

These differences however, though sufficiently marked to command attention, do not at
all affect the accuracy of the return viewed on the large scale, as indicating an amount of rain
fall uneg.rualled by any as yet recorded in any other part of the globe.

.-~ The year 1851, to which these observations refer was, it must be borne in mind, remark-
able for the excessively small quantity of rain which fell ia Bengal ; the amount in Calcutta

~
T -
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being considerably less than the average quantity. It is impossible in the absence of de-
tailed observations to say how far this was the case at Cherra Poonjee, but it was not consi-

dered by the natives to be an unusually wet year.
Dated, May 22nd, 1852.

To the foregomg observatmns, made durmg my v:s:t in 1851, I am now enabled to add
a few results obtained during the succeeding year. In 1852, my sojourn at Cherra was of
much shorter duration. I did not arrive until J uly, and left early in October. My frequent
absence from the station, and the want of any person to whom I could entrust the observa-
tions prevented me from procunng anything like a regular geries of dally observations. I
was however able to.procure the observations hourly on the term days of July, August and
September ; and these are tabulated in the ‘accompanying returns. The same instruments
having been used in these observations, no furthier description of them i3 necessary. I did
not occupy the same bungalow, end they were therefore somewhat differently placed. They
were carefully protected as before from effects of radiation, &e., and placed with a northerly

aspect in an open verandah., Their position was also a few feet higher than in 1851.

I have already observed that the season of 1852, was drier and finer than that of 1851.
It was indeed considered by the residents at Cherra Poonjee a remarkably fine season. Up
to the periofl of my leaving the station in the beginning of October 1852, the amount of
rain which fell is given in the following table, and for comparison I have repeated the fall
for 1851 -—

. - 8

3 N ¥ | B
5 - '§ Tg" 5 g . B g‘ Torar.

-8 A < < = =3 s < ®

1852, 0-:000| 1450 | 9900 | 28-600| 49-750| 83:250| 168-520] 58450 49-7\10J 449630
y ssemen . | ]

1851 0-750 3050 1-300 | 31-350| 114:900 148'530‘ 96'280‘ 88-540| 66-460} 551-160
] sanmas - o ] ) )

From this it appears, that during the three months of my visit, (') there fell 276680
inches of rain: and up to the close of September 449-63 inches; as compared with 551°160
inches in the year 1851, With this great difference in the total fall, there wasa larger fall
in one month in 1852, viz., July, than in any month for 1851, being 168'520 in July
1852 : as compared with 148:530 in June 1851. The heaviest fall on the other hand, during

(a) I am indebted to the kindness of Dr. ‘Pletcher for the returns of the months prior - to my arrival, For
July, August and September, the numbers given are from my own ohservations.
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any 24 hours'in 1852 wag 1695 (on the 19th of July) ‘as compared with 25.485 on the 2nd
- of July 1861. _

ReJecl‘;mg the consideration of the months previous to April, which may be considered
as rainless months, and comparing the other months, as I have done for 1851, with regard

to the number of days without rain, we find that

In April 1852, there were 17 days on which 6 days on which the fall

no rain fell, was less than one inch.
May » » 12 » 6 ? o
Jl.l‘[le » R » 5 » 7 »”
: JU]Y » » i 3 ” - 3 s » .
Avgust  ,, » 6 » 12 »
September ,, » 12 3 10 "
making & total of 55 » 44 ’
as compared with 43  and 37 similar days in 1851,

during the corresponding months. .

Durmg May and June, the rain fell chiefly by night, so that the actual number of dry
days was greater than that given above,

With regard to temperature, the following are the results for the year 1852, for compa-

rison with those given above for 1851 :—

In January, the highest observed temperature was 62-00 lowest 50-00 mean 56-00

February, P . »”» » 70000 , 6100 » 6050
March, »” ’ ” » 70000 ,, 5100 » 6050
Apri[, » T » » 400 » 54:00 » 6400
May, » ) » 800060 , 6000 » 70000
June, . ” » T400 , 6300 , 6850
: July, » » “» 7300 » 6200 s 9760 ’
August, »” ” » 8000 » 6300 ,, 7150
September, ,, » » 810 , 6200 , 7150

The mean temperature was therefore a little, but only a little, bigher in 1852, than in
1851, .o

- The mean Barometric pressure was also higher in 1852 than in 1851.

These results, although in themeelves of but little'value, fully confirm the observations
for 1861, :
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Having passed the corresponding months of the present year (1853) at Darjeeling,
another hill station, I may offer a few remarks on the comparative climates of the two
places founded on personal observation, and on. information communicated by others, which
may be useful. Darjeeling, as is generally known, is sitnated on one of the lower and out-
lying ridges of the great Himalaya range, at an elevation, varying in different parts of the
station, from 6,500 to 7,400, the mean height of the greater portion of the station being
about 7,000 feet. It is at a considerable distance from the plains within the hills, (in a
direct line about 16 miles,) and it is partially protected on the south by the higher ridge of
Senchal and its spurs.® It is freely open on the north to the Snowy range, of which it com-
mands a perfectly unrivalled view, which extends for many miles east and west of the
great culminating points of Kunchinjinga, the highest known summit on the earth’s surface.
(28:177 feet.) All round the station, the hills form a succession of remarkably steep and sharp
saddle-backed ridges, with deep glens, (from 3,000 to 5,000 feet below the station,) and are
covered with an almost uninterrupted and dense mass of foliage and wood, with thick
underwood and jungle. It is in Latitude 27° 3’ 0" North and Longitude 88° 18’ 40" East.

Comparing these two Stations as regards rai'n, &c., it appears that the mean annual
fall at Darjeeling is scarcely more than } of the mean annual quantity at Cherra Poonjee.

Taking the years referred to above, namely 1851 and 1852, the comparative falls were, as

below.(a)

1851. | 1852.

Cherra Poonjee,... 592525 | 449-63 | to October Ist.
Darjeeling, 1o seeeee | 126:500 | 10470

If further, we compare the number of dry cfays at each station, (rejecting as before the

months from November to April which are nearly rainless) the comparative result is shown

in the following table :—
ws |353

-8 | BT S ToTAL.
e |AZS
=Na -

Cherra Poonjee, 1851, 50 47 97 -

I 1852, 53 44 99* | * This was only to 30th September.
Darjeeling, 1851, 102 61 163
» 1852, 96 "85 181 |

(a) For the Darjeehng Returns I am indebted to Dr. Wxt.hecombe, whose grent care in recording t.hese obser-
vations renders them peculiarly trustworthy. P .
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mef this it appears, that while there is nearly four times the quantity of rain falling at
Cherra, the distribution of this is not in the same proportion at all: for the number of fine
deys is not twice as many at Darjeeling, as at Cherra. Besides, where the fall is so exces-
sive, a day with less than 1000 inch of rain is a fine day, while at Darjeeling a fall in
94 hours of one inch generally produces a wet day. The greatest monthly fall during the
two years referred to, was in July 1852, when there were 3540 inches recorded, or an

average fall in the 24 hours of 1'15 inch, at Darjeeling.

But a fair estimate of the climatal condition of any locality cqp scarcely be formed
from & consideration of thie fall of rain; more especially as regards the comfort or conve-
nience of residents. It is obvious, that for most purposes of enjoyment, a fall of rain of
only five inches spread over the whole time is much more objectionable than a fall of 15
inches, confined to 15 hours out of the 24; while the state of the atmosphere, amount of
cloud, fog, wind, &c., are all equally important considerations. - The mean humidity of the
atmosphere is 2 much safer guide in estimating the conditions of any locality as to moisture,
than the actual fall of rain. I have no means of comparing this at the two stations for the
same year, but taking my own results for four of the wettest months in 1851, and the cor-
responding result for the same months in 1853 at Darjeeling, (comparison in favor of

. Darjeeling, as the latter year was finer than 1851,) we find as follows : —

Jjuly. August, | September.| October. Mﬁiﬁiﬁ.‘}
Cherra Poonjee, 1851,| 873 960 932 916 920
Darjeeling, ...... 1853, 917 936 928 887 917

‘We have here, the very unexpected result, that the mean humidity of the wettest season
of the year, is within a small fraction (-003) the same at these two stations, although the
actual fall of rain is four times greater at one place than at the other.

There is at Darjeeling a very remarkable absence of wind. During the whole of the
present season I only find, on examining my daily records a single entry in which the force
of the wind, stated according to Beaufort’s scale, amounted to 4 ; the large majority
(4 out of 5) days giving nothing more than 0-1, or being nearly quite calm, I confess
myself quite unable fo explain the cause of this absence of wind, but it is an universally
admitted fact. The consequence however, of this stagnation of the atmosphere, is the

almost constant presence of cloud and fog, which rise from the deep glens around, and hang
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for days unmoved over the station(a) This gives 2 peculiarly heavy, oppréssive and

gloomy feeling, and one which, judging from personal experience, is extremely unpleasant,

Consequent on this, and partly due also to the greater elevation, and local position of
.the station, there is greatly less certainty in the weather, than at Cherra Poonjee. Even
when apparently most settled, it cannot be depended on'for an hour, while, in the Khasi
Hills, even during the height of the rains, there frequently occur breaks of the most lovely

summer weather, continuing for several days.

As regards the mean temperature of these two stations, it would naturally be antici-
pated, both from the much greater elevation of the place, and from its more northerly
latitude, combined with its greater distance from the plains that there should be a very
marked difference, or depression, at Darjeeling as compared with Cherra Poonjee. This
anticipation, however, is not altogether supported by the result of observation. I givein a
Tabular form the results obtained at both places during the same year (1851), from which it
will appear that while there is during the winter months a very much lower temperature
at Darjeeling than at Cherra Poonjee, the difference is not by any means so marked dﬁring

the summer months.(3)

. . = = °

ElE |42 AL EAERE

1851, 8 g S = a3 g B Bl €| % @ E
g{s|s(algd1815|2l5l2|5]s

= [ = < = = = < @ | © = =]

Cherra Poonjee, ...uaes- 53-7o| 55-10| 65:30| 67'10) 6930 | 71-30| 71-80( 72-40| 72.40{ 6820} ...... | ......

Darjeeling, cueaveese aereeee. | 40°90| 41°70§ 51-80| 55-30 | 6190 ) 62°50 | 6370 64'307 6320 | 55'80 | 5040| 44'80

Difference, wsieceescass . | 1280 13-40| 13-50) 11-80.| 7-40]| B80( 810| 810| 920] 1240] ..... | .covee

It will be seen also, that the difference between the extreme mean temperatures for the
whole year is much greater at Darjecling than at Cherra, being at the former place 23+40,

at the latter only 18'70, or in other words, the temperature at the latter station is more

equable throughout the year than at Darjeeling.(c)

(a) The loftier position and more open aspect of the Jilla-pahar, where the convalescent depdt of Her
Majesty’s Troops is placed, render it much less linble to this covering of clond, while the fall of rain is consider-
ably more than in the civil station below. '

(b) These results are taken from the Returns of temperature, rain, &ec., for many stations in Bengal, &c.

_published, Journal Asiatic Society, 1852, No. 7.

.(c) In & valuable paper by Dr. Grant, Bengal Medical Service, published in the Judian Ar;nale of Medical
Science, No. 1, page 811, in noticing some of the Himalayan Sanitaria, the author gives some tables showing the
mean temperature of each month at these stations, which are sufficiently curious and interesting to be.repeated here.
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I do not pretend to offer any opinion on the choice of such p]aces,. as @ summer resort
for invalids, or a temporary residence for persons who may be suffering from the .intense
heat of the plains of India, and from the diseases which so commonly affect Europeans
there. But I would express my own personal feelings, (the feelings of one in good health
and not long in a tropical clime,) that notwithstanding the enormous fall of rain, the climate
of Cherra Poonjee is greatly to be preferred to that of Darjeeling. Tt is much more bracing
and less gloomy and depressing. The sensation there is that of an English summer (a wet

summer certainly); the sensation at Darjeeling is that of a foggy English November.

T am aware that Cherra Poonjee once established as a sanitarium for troops has been
abandoned as such. I do not know the causes which led to this; but from personal inspection
I feel satisfied that bad accommodation in houses not water-tight and almost below the
level of the ground, coupled with the facility of obtaining at an extremely low price the
native spirits, was & tenfold more frightful cause of illness, or of non-recovery, than any

defect of climate,

The results of all my observations are given in detail in the accompanying Tabular

forms, and from these each can draw his own deductions. * I should be sorry to be under-

v . [ o .
/ . ) - = -]
Fd B . o 2 s 3 2

g | 2| 3 = . 3 . 3 8 = g8 | -]

sl |8 (B |5]|ld|lx]biE|l2|2]|8]|%

< o £l El 3} o ‘S

Elelagls|d|E(2|s|&|&8]|2]|4 =

Kussowlie, ... | 42°0 | 47-4 | 585 | 644 | 772 1 739 | 705 J 706 | 721 | 662 | ceveee | cecnen | 6400

»
Subathoo,..ceee | -maens sevsme | eovere T700] B1'5 | 845 | 79'8 | 7700 cecss | comvrr | vrees | coueen | 4000
Dugshai, ...... 4200 | 47°0 | 57 64:00| 6900 710 | 72-0 | 68-00] 660 § 6200| 540 | 53.0 | 6000

Simla, .eeerseer | 4000 ] 44-1 1 53°4 1 613 ! 663 | 809 | 755 | 781 { 70-00]| 679 | 52'3 [ 461 | 8000
Nainee Tal,... | 42°1 | 465 | 56-00]| 61'2 | 695 | 696 | 678 | 692 | 651a 61'-’3 301 479 | 6200
Landou:ll', ...... 359 | 407 | 513 | civern ] coren o | eooons | ereens | cereee | 680 | 641 | 496 | 46'3 | 7300
Murree, «ovvei | woenes | oo SOV [ ST R « 1 695 | 684 | 667 | 621 | 628 § civen | ereree | 6786

Comparing these resalts with those given above for the two hill stations of Bengal, some curiously anomalous facts
come out. Thus the mean temperature at Simls with somewhat greater elevation, and 5 degrees more northerly
latitude is doring the summer months considerably bigher than at-Darjeeling, It is alao higher than at Kussowlie
or Dagshai, which are nearly in the same latitude, but the elevation of which is some 2,000 footless. It is again
considerably higher than the summer temperature at Naineo Tal, which is also 2,000 lower, and nearly 2 degrees
more southerly. Compared with Cherra Poonjee, the latitude of which is 6 degrees more southerly, and the clova-~
tion 4,000 feet less—the difference of the mean temperature of the 7 months from April to October inclusive, is
actually 1 degree in excess or higher at Simla than at Cherra.

I have above given Dr. Grant’s returns, they being fuller than the tables from which o large proportion of
them is copied, published in Asiatic Journal, 1852, No. 5, p, 384 I do not suppose that returns for a single year
are at all sufficient fo draw just conclusions from, but the general result, thongh differing in degree, must bo in the
same direction. There are a few striking differences between the numbers given by Dr. Graut, and thoso in
the Asiatic Journal,
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.stood as intending to convey more than my own sensations in speaking of the comparative
advantages of the two localities. Darjeeling possesses many; very many recommendations,
both climatal and otherwise ; and for many reasons its lower temperature, (differing on the
average of the year by about 10 degrees from that of Cherra Poonjee) ought fo give it a
preference. On the other hand, although the station in the Khasi Hills is on one of the
barest spots which could well have been selected, yet in the midst of the most lovely
scenery, still the, facility of passing into the interior, and the ease with which the hills can
be traversed in almost any direction, offers a strong inducement to those who may not like

to be confined within the narrow bounds of a station.

i have above mentioned the smaller amount of rain, which falls within the hills,ﬂ (a)
as compared with Cherra Poonjee; and having just alluded to the position of the station, I
may here quote my own words, when_driginally submitting these Meteorological observations
for 1851, 1 then said  that the same advantages of climate, which Cherra Poonjee offers,
“ could be more effectively secured at other localities, within the Khasi hills, farther from
“ the influence of the p]a:.ins. And these localities would at the same time offer _greatef

“ facility of access to the daily increasing number of European residents in Assam.”

“ Placed geographically between the great plains of Assam, and of Sylhet::, and acces-
“ sible with ease from either side, ‘the Khasi hills would seem to have been indicated” by
“ their position, as the place for a convenient hill-resort, common to the inhabitants of both ;

* although at present the station is placed on the extreme Southern verge of the district.”—
( May, ]852-) )

The danger at present attending the passage of the “ terai” on the Assam side would

soon vanish with the progress of 1 nnprovement as has been the case elsewhere.
— —
{a) A similsr fact has been established near ijeelmg. Thus at Knrsim;, facing the plains, and the eleva-
ticn of which is about the same as that of Clierra Poonjee, the fall of rain during the months from May to October
{1853), waa 14607 inches, as compared with 11421, during the same time at Darjeeling.—(Dr. Withecombe's

retwrns.)
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Observations made at Cherra.
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N.B. From the 1st to the 22nd of July, the Dew-point Hygrometer was used,
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Poonjee, during July 1851.

9 O'CLOCK A. M,
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From the 22nd to the end of the month, the * wet bulb.”
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3 O'CLOCK P. M.

Observations made at Cherra
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1000 l 257703 [ 7950 7275 7275] ... }840] 8 SWbY S, | ccccvs | vrrrennar B Continuouns rain,
976 e| s {700 7050 7000] ... {270 4+ WS W, | .coose | i | B | Very heavy rain,
1-000 s @88 | 70-00| 6875 68'50] ... [7383] 4 SW,| cicee | vvvvreann | Ba erenasasun
=963 4 615 | 74°60 | 7400] 7275} ... [840] -1* S B W, | viein § seenncann o,
-865 5| -ee9|7500| 7450| 6950] ... [767] 10 S W,|...| x8 | on
953 p |- 6{ -714]7300]7200]7050]... {788] 1* WS W, | -cce.. | cerveanre | 0. 0.3 | Drizzling mist.
-953 7 645 | 79:50| 7250 | 71'50] .. [B0B] 1+ B W, | viese | evveennne | 00D | crtiinrirrnrinnnceenesserenrens
1000 |- | 8} -613]|7100| 69506900 ... (745] 1 S E | ..we ] sesrns | 0. 2.3 | Detached clouds,
907 9 680 | 73:00| 71'50| 68001 ... [745] 1* ENE, | weern | EB 0.B. | Partly overcast.
907 10 714 | 7250| 7125 [ 69°00] ... [745] serrcrereccssiren | sorens | ES B, stsrerronm consnsone
1000 1| 646 |6000] easof8sso] ... [798] 12 WSW, || = | om { Misty, clear to E. with
953 12 584 | 71-50| 70:500 8950 .,, [757] 2* BW,| ] X |o.B. 2
908 |@ | 18| 5717400 7525| 69s0) ... [157] 1+ WEW, | e | s | = mg‘c‘;:;d‘:“‘“f“'d"f"
058 14 528 | 74'50| 73:00{ 7100] ... ['796] 2 N E, | o | vevreere | B Do. Do.
908 15 630 | 7400) 73-00| 7000] ... [770] 2° B E,| .cvee | weerene | G2 | Cloudy and misty.
051 18 628 | 70001 7400 | 7300) ... |848) 1 8 E,| ... | B8 ¢8, {0o0. ¢B.| Drifting clouds.
-867 17 621 | 78:00)| 7650 ) 7300] .., [849] 20 N E, | cocee | veeerenes B. Bright sunshine. .
787 18 -525 1 8300 8100 7300 ... 1849] 12 B E, | weese K. B. 0 | Do. Do
. Wind changed from B. by
953 19 €90 | 7250 | 72-25| 70004 .., 770} 2- SWwW,|.... ressssens | O- Be {B.I.os W. at 2 o'clock heary
rain, distant thunder.
*953 20 150 | 7050 | 60-75| 68-00] ., |745] 2 S5 W, | sses | csvasene | ©- D20 | Drifting cloud and fog-
.
1-000 ( 21 .%0 69'00 88.% sg.b.;?b ass -722 2' B W’ LAl LLLLIFTT I} I. E o' PRSI RATS VAN AN SRER AR HEERRANgS
bl
. 3 y . - . . A few patches of blae
1000 22 | 572 | 72550 73:50| 7050 | 1:00/726] 20 S by W, | ceonne | verenn | 00 mne {lkyw Y patel
1000 23 *560 | 7200 | 71-00| 7025| 7577211 2 S by B, | veevis | mererens | O R Continuous rain and mist.
L ]
1-000 24 603 § 7450 72'50 ssanes cin | s0n 2- s by W, onans stsavmen- B. V. Clell'nnﬂtﬂmspnrent.
1-000 25| 648 | 7200\ 7100| wee- fure [ e | 3+ S by W,q .. | 8. |D. c0 | Fow clouds.
958 {, |28 ‘671 | 76001 73-00] 71251 175(737] 1* E by N, | ccoe. | cevverene | B DL Clear sunshine,
908 | 27| 685 | 7650| 7525] 7275 %ol"les 01 8byE, | ... ox.k8. | Partially ovorcast.
‘|1000 | @ | 28 | - B30 | 7425| 7825( 79-25 , 1" Wby N, | veseee | O E. B. A fow poasing clonds,
.9-07 29 .630 78-00 74.00 12% 1.75| afddlanapiidodrnds sendud OI nﬂ A ru PR R AN SRS A RFPATARIRRENE
-910 80 | 618 | 82:00 8100 7925 75973| 1+ E BY N, | vieere | xa, B. V. | Voryolear.
| under rolling to N.
526 g1 *536 | 79751 7850 | 77-60[100917] 2* E by 8, | wevee | Es. B. T. W. Thermom. sun
| - 108+00,
985 Means, ... 25636 74-02 72:62 71-17 110 785

N. B. From the 1st to the 22nd the Dew-point Hygrometer was used:



Poonjee, during July 1851.

XXV

9 OCLOCK P. M.

256817003 69:50 G9-00 731
From the 22nd, to the end of the month the © wet-bulb.”

A

&% Temperature £F
h” . _:.‘g
§~é E‘ . ‘é . En
» - ReMABRE : 98 .
T PHERRL ; g | 2 = 558
e22 %8| s |SElofn| B O| S| 2| B s| |55
A = | © al & g | © 2 8 gt
25-766 § 70:00] 69-75| 68'50]) ... |'733] ......... eesesnns | avaves | G €8, R. Rain less heavy, 1 953
764 | 69-00( 6875 69-00], . ['745] 8 8 W, | vree | vovrrenne | R Bain, but lighter. 2 1-000
-726 | 69-75 | ¢9-00( 69-00] -.. |'745] 3 S W, | e | veverens | B Continuous rain. 3 1-000
-g52 | 7275| 7260 71°75] «. [BOD) 1+ S W, | ...... ST N S 4 953
w48 | 70:00{ 6975 69-00] ... [745] 1- WS W, ..... =, o Dry and light night. 5 1-000
21 | 88-50{ @g-00] 69°50] .« |'757] 1- SW, | ceee- E.8.X B. {cl ';%df;wstars visible but P 1000
.682 69'00 68'50 69'00 Ll '745 2' s W, LLTTIY) e 0, M, Omional mist 7 1.000
856 | 70-00| 6p-501 69-00} . 1745] 1- EbyS, | e | =8 B. | Bright moonlight. 8 953
4768 | 6900} 69-50 | 69:50] ... [757] 10 B W, [ werers | verererns | O- B Bainanddx_-izz.lingmist. 9 1:000
770 | 68-00] 68-50{ 67:50] « |710] .......... verresss | weese | € K. B. Clear moonlight. 10 953
Occasional rai .
617 | 68-00| 67-50| 67°60] - [710] 23 wsW, | oo resssss | 093 11 shickly overcast, bat ) 41 1-000
630 | 69-00! gg-50[ 6950] .- 757] 10 WS W, | -ene o 8 B | Clear light night. 12 1-000
o| » |fomelERYeE | | e
418 | 69:00| ga-00| €650 688] 1 SW, cs. EB8. B m‘g’;’gmmﬁlks polats
638 | 7150 | 7075 | 69°00] ... ['745] 00 WSW, | e | 8. K 0. Looks threatening. 4 *953
v . Slight lightning .
697 1 7000| g0} 60-50) wun 1757) e e | 8 . { P 5oy lightning about | 15 1000
- Much flash L. in 8. E. "
847 7200 71_00 7100} o 796 2 NE, asune | eersasass 0. L {&OIII?-} t0 8 o'clock. 168 1000
N Much lightning in E. .
598 1 79°00] 7250 69°00] ... |745] I’ SE| ! B8 | BL { and N. forgsome Eours 17 864
Heavy rain about 8 -
G815 | 74'50| 7400| 72'50] ... [835] 2 EbyS,| e | K. B | O.M. { ’clock.vy hye B3l
718 | 60-00] gg75| e875] ... [798] 1+ s W, [ e ! wriee |2 . B | Raining. 19 1-000
718 | 6900] ga-25] 6800] . [722] & 8 W, | wwivs | wesssrens | 0. 30 2. | Continued rain and cloud. | 20 1000
, Very dark, wind gone 949 |-
671 | €700 6a50] 6600 . [678] 1+ WS, | v [ soens [ 200 [ omar? A
507 | 1000| 6900l 6900| . f785] & 8 W, [ | s [0z | Verydwrkandwer | 22) {10000
wet balb Thick dirty weather, | o3 1-000
621 ] 68:00] ga:50| 66:50] -00[648| 25 Sby B, | cueeer | srresnes | O R. {wmd freshening.
24 1-000
604 | 6750 67-00| 67-00] -00[654] 12 Sby W, | «eeree veessess | B B, 0. | sevessasscmeirenrasnniaotsoncnnne
-68p | 68:00] gg-00| ...... 1l v 7w | woeres 0 aou, | Very dark and cloudy. | 25 1-000
. i i 26 902
.091 | 7000 @9-00| 67-25|1-751642] - NE, | cevree | oeeeesos | B v. | Bright starlighe. .5
- 21 »
707 | 7000 | 6950| 68-50] 100 678] O} SbyE, } .one x.s | » | Partiallyorervast
Flashes of lightning in | ag 953
688 | 7150( 7075 ] 7025 "50;724| T B E, | +| 8 08 {P.B. M {E ,Tain beganat 7 o'clook,
...... o 29 907
702 | 71°00[ 70-25 | 68:25]2°00/802] Aueeecnurrconee: ol By > ‘-‘lef{hﬁ“‘m s o] 90 007
tant lig og, & few on
. 4 50| 72-00] 150768} 10 Eby K, | ..... . B-s | B.W.L. 1000
634 | 74°00| 78:50| 720 “Clear starlight with dis- | 81 933
578 | 75:00| 7800} 72 20] ‘TS TTT[ cvrerusornrnne T Bl e {tant.t. and L
979
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Observations taken -at Cherra

%E § f% 'I..'empernture - l: N
sg. . —_ MARTE
- HALA B I R -
g glglat| Bl s B 25 | B
1-000 1| 25683 | 7000 | 6025| 6925 00705 12 8 W, | wuews | weernenn | O 2 | Heavyrain.
1000 o!| 58l 7300] 7075 7075 00f741] 01 S W, | ... g - s |{ Clear, withs fow clouds
053 s g0 7100|7075 coos|vsofovo| S48 W, s | | 0 mom [ ST, ighining vivid,
953} p| 4| .628]7050( 6950] ¢9-251 -25/702] - B W, lwews | seeensene | O B Rain, but not hefwy.
1000 5| es1]|7000] 6950| Gos0| vol71i] 2 8 W, . | ceerins [0 B K6 { yiorery houry P ihee
wo00| | 8l 613 ees0] csesl eses) wores2| 52 S W, |, | wewewn | 0 B | Heavy rain, squally.
1000 7| -63p | 6800 6750| 6750| 00 665| 84 B W, [ .. | oo | OB Goﬁlt}“g::;zgmmy with
1-000 8 623 | 68-50| 68-00| 68'00 -00'670. T8 S W, | eere | cotmsemee R, :::;ys.ﬂ}lsn. 6 o'clock
040 9 -595 | 68-00| 67-50] 67-25] -25[656| 10 S!_W, vissse | soveserns | 0. R 2L | Stiff gale all night.
1000 10 <505 | 68°50 | 67-50] 67-50] -00/665] T-BWWEW, | ceee | svsranens R Heavy rain.
950 n |- 67 | oo esso| eaes| wslero] 54 W, || e | B3 | Fopgyand misty.
1000 @ |12 | <625 | 6o00| 6850| 8850} 00/ 087| 27 B W, | wcerer | reeene B Very squally.
1000 13| 580 | 6800} 67:50| 6750 00}685) 79 SW,| .o | eeeenen |  ® | Squally with stiff breeze.
1000 14 -569 | 68:50 | 68:00| 68:00| 00(676] 5 W SW, | weess | seeereese | BRI | - Heavy rain, lightning.
1000 15| 652 | 68-00] 67-25| 66:50| 75(635] 01 SW, | .eew | KCB | Do Almost calm.
947 16| 694 | 69-00| 68-50| 67-25|1-25[847) 01 SbyE. | ..... K. CR.8| O C | Calm butclonded
1-000 17| 30| 6850] 6s00) 67°60] soleso] &  sSW, ||| = Very heavy rain.
1000 18| 722 | 68:00] 6750| 67:50] 00/085| 75 WS W, [ weruee | coverenns | 02 B {.ug‘ﬁ:;'fe h”rﬂy i
1000 19| 868 | 68:25] 67°50) 6750] -00[605| 34 Wby S, | wveeas | wworwrens | Be Heavy rain,
vo00 | ¢ | 20| -681] 67| 67:00] 67:00] -0ol65¢| 2 WS W, | e | i | 2 | Continmous rain.
949 o1 | 608 | 67-08| 6650 68:00| -50[027| 56 SSW, | cersus | orserens 0.3 | venvemsrerneesnisanessassannnes »
1-000 29 721 } 67-50| 66-50) 6575| 75|618] 23 WS W, | v | M E. | O Drizzling mist. '
949 23 723 | 66-50 | 66-00] 85-25] -75/608] 2¢ Wby §, | v s B, Clear night.
949 24 717 | 68-00| 6775} 67-00| -75{0646F 2= WbyS, | ... | X 0 M Cloudy, slight rain,
949 25 7702 | 6800} 6725| 66:25|1-001628] 1- SSW,|....| .cs o. Dark and clondy.

: Clear with cﬂaudu on
949 26 -730 | 63-00] 68-00{ 66501 1-50{G28} 01 Sby E, { .oo... | C8. K. B. L. {:ﬁr:‘zlt;% lightning in South)
100t @ |27 ‘666 | 7000 | 69-25| 6875| -50{688| 10 SbyE, | .....| k. c8 0. B. |Partially overcast,
950 23| -851) 6900|6875 67-75|100/661| 2 Sby W, | ceeree | coveeee B | s vrrenee
953 29| 635 | 7100{ 7000| 6925 75[697] 1+ B by 8, [ ceerrs | wereerem a {f m:h't.‘-‘“"' bright str light
953 %0 665 | 71-50| 7076 ) 7025 -50[724] ........ rreeones o] ereens C.C8. K.| B. L Occasionsl lightning.
049 81 838 { 6750 66751 6625 '50'63'2 5 SbyW,|{ ... nieenns | ROML Misty rain
977 Mesus, ... 25653 G887 6320 0777 43667
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Poonjee, during August 1851.
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9 O'CLOCK A. M.
£a Temperature Temperature. ¥
—_— 25
gsd &l 4 % 5 5 g BEMARE 5_3 :
EAHERE: i s el £ S E
. =
20501 | 7500| 7425 7375| '50)814] 7975 6500110 S W,| MO ma | =. {ﬂ;ﬂ‘& drifting | 1000
609 | 76:50| 75:00| 74-25] 750825 ] 8000| 680001 SENE,| 02| k. c | 52 {agei_“d change- | o 958
850 | 76:00 [ 76-00] 74-00|2-00[806| 7675} 6700 {28 S E,| 675 c.ca| B | ... veeermoseasneen 3 907
‘663 | 73:50| 72:50) 7160 100/751 | 7775 | 68001+ SSE,| 45 mes.| b | Clonds drifting. | 4 953
690 | 70-00| 69-25 | 88-75| -56[688 | 80-00| 67:50| 12 S W,| 2245 ...... 3 S S 5 1000
604 | 70-00| 69-50] 8875 | -75)685] 7550 | 6650 l-o,ﬁmss;vg 4340| ...... |03 ».| Misty raim, 6 953
694 | 7050 69-50| 68-75| 751685 | 7200 6600 |3 Whys,| 6910 ... 2 | Wind changeable| 7 953
668 | 60:50| 6850 | 6800 50/671| 7260 | 66:00|6-  SE,| 7230 ....| = | Continued rain | 8 950
651 | 6050 | 88:50| 67:50] 1-00/-856] 71-00| 8500 [7+ WsW,| 75| ... | 20 { serinnn I 950
857 | 7000| 69-25| 60-00] -25/°606F 70-50 | 66:00|6- Sby E,| 9570 ..... o.E | Continnous rain, | 10 1000
002 | 7050 | 6975| 6900 75691 ) 71°50 | 6700 | 4+ SW,| 4850] ...... | B. & D.| seerrrrneinvinansrenr | 11 0953
666 | 7000] eps0} 69-25] -25702] 7250} 6650|867 WS W, | 8925| ...... B ﬁdﬁeig?aﬂy 12 953
017 | 6950 | 6o00| 00:00| 000690 | 7050 | 6500{ 79 S by W, | 6445 ...... | = || hstant thusder| | 1600
. 045 | 6300 6750 66:25[125625| 71:50] 8500(3+ Why§,| 7880| ...... | m.o. | Very heavy rain 14 800
1703 | 6775 | 6075 | 6550] 1-25600] 73-00) 6500|21 NNE,| 4975 ... | = |Reinfromsam|1s 240
744 | 7095 | 0075 | 69-25] 501700] 7050 | 6525 | 01 Sby E, | 60| 5. cs. | 6. 3¢ .| Rain from 5 a. 2z 16 949
793 | 7000 6925 | 69-00] -25\606] 7500 | 66005+ SSW,{ 1770 & | o.= {Tﬁd’i‘ﬂm i7 1060
248 | 68:50| 6800 | 6775] 25,007 | 7250 | 6500 [79 WSW, | 9350 ... 2 |{Tyrainwith 1g | 1000
w20 | 67-25| 6760 6700] -50/640] 7000 6500[34 W[ 82¢0) oo | B | e |19 949
240 | 60-50) 6875 | 6825 501677 ] 7000 6450{3 SSW,| 1550] ..... | B | Continuous rain.{ 29 950
704 | 6875 | 6800 | 67:50] -50[660| 7200 | 6500 |7 SSW,| 2610 .. S S e —— P N PO
776 | 7000 | 6o-00{ 67°50] 150850} 7000 | 6500 |2 S W, | coree | counee L N [— 250
719 | 79-00| 72550 7125 1-954742 7550 | 64002 N by W, | cvoe [0 & ] 2 | vorveeenninnnans 23 908
779 | 7100| 7095 | 6925 100[896] 7600 | 64501 1+ Sby W, | 125 m ;. | evvevene | cornerrvernnennns | 24 953
299 | 79-00| 74-00] 70-2519-75/692( 72:00| 6500|1* 8 S W,| ..... .1 K8 B. ] ceeerenceernceninaes 25 823
749 | 1900] 7160 | 8925 | 2:05l603] 7700 ( 6500 (2 NE || @n | B [ | 26 865
697 | 7200| 7100{ 6075 J1-25/705 | 7550 | 65001+ S by W, | ..oon. [mco08] .. {P:n’élgojg‘;m‘ 2 953
<701 § 71-00| 70001 6B-25| *75{697} 7575 | 6600{ 1 N, 778 & | Be |, s | 28 953
240 | 76:25] 7525 74°75] 50842 78:50 | 67:00| 12 E by S,‘ ...... cca| BV Very clear air. | 20 1-000
222 | 1200 73:95) 7075 | 50736 | 8200 | 6300[ 12 Eby §,| oo [ mox. | 2 [{ThoDder from 7} g, 1000
" 704 | 7000 60-25| 6800 | 1-25/G64 | 79:00 ss-.soj 5 SSW,| 1875 ...... [ 0- B2 H;::,{;:;’?z:“d E)| 950 J
05704 7102 7092 0942 00 702 83540 954
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3 OCLOCE P. M.

Observations during

5T [§] |4y | mewerne |7

Em E 48 g o

a5 1 Eaa | g 5 |32 £ Rasunss
25 g| 155|502 (%2 nln]| B |g]E|E |
LHOFEEAF S°| E B g {8 | F

vooo | | 1| 25554 | 7975| 7900 7275) 25787] 2 SE| .. o ¥ Foggy and clouded.
1-000 9 549 | 7675 | 7526 | 75-25] -00[861] 1I-. Efeu| © B

909 s -571 | 77'50| 7700 | 74:50 |2:50 '816] 2- SE|...|ocE B, | Partially clouded.

053] p| 4| <608 7975|7700} 76:00]1°00[878| 2; Wby 8, [ ... | = 8. B Drifting clouds.

053 5 -g21 | 75-00| 7925 | Tr-75 50751 1° Sby W, | wuvn | o8 CB ». Ditto ditto.

959 6| 594 75-00 7100 | 6975|125 7056] 1* S by E, | ..o | ssseveees | 0. B D | Rain, but light,

953 7| e8| 1200i 7100) 70:25] 75 1721) 28 B W, | o | wreenene | B ttraserenserens grraseranese seness
953 al 588l 7075|6975 ) 6925] BO[700] 7 Sby W, | coers | svenenenn | B Continuous rain,

1-000 .9 03 | 7000 69-00] 69:00] 00 [690| 45 WS W, | suess | ceeeneens | 0. m.2.| Foppy ana thick,

-953 10} -6os | 7125|7050 6075 751708) 50 BSW, | .ee | sorveren | = Ditto ditto,

958 | |1 | -636]7200|7100| 70%6] 75|721] 2 WSW, | . | oovveens | a2 [ Mist and drifing rain.
19000 | @ | 12| 607 | 70°00] 6900} 68-75] 25 1600 & WS W, | ...... OOV ' S
958 13 549 | 71-00| 69-75| 89-25] -50 [700] 56 Bby W, | vease | G CE. B. | Drifting clouds.

wo7| |14| 586 | 7900 71:50| 7025 195 (727] 2@ Eby8, | cwe | correerns |20, { w’?m’é'fﬁfn‘;‘ﬁmf" mist,
865 15 B41 | 76-00] 74:50| 7225225757 2° Wby B, | cvvees | esncrersn B Clear sunshine,

907 16| 694175007350 72251-251787) 01 BBy E,{...] 6B | B0 | civimiiccrcinanennnenee
058 17 709 | 72'50| 7125 | 6975 1150 [702] 4 WEBW, | evees | Eac8. | B2 Slight mist,

850 18 -076 | 6975 6850 68-2.5 251679 4> Bby W, | seerne | E.C8, B. 0. Partially clonded,
902 19 611 ] 65-:00] 66-00| 67251175642 3* W, | veveee | ssnsaeene | 2 D. Wind N,byE.at5p. .
907 | ¢ |20] -89 ] 7200 71-00] 0025 175 [6s8] 1° E, | e wevseses | B30, | Continuons rain.

950 21| 702 | 6075|6875 | 680075 [0e8| 6+ Wuys, | .o | v | - m | Do, fresh breese.

907 22 698 | 765001 73:50| 72-00]1-50['758) 2- Wol e | cossenemn B, Clear sunshine,

885 23 680 | 7575 | 74501 72:2512-25|757] 8+ WEHB W, | ...... | & c& B, Dirtto ditto. .

9071 |24| -6e3]7200] 7150{ 7026[1-25}717| 1+ S by W, | sesen | mes | 0.3 | Overcast and misty.
824 25 680 | 7675 7500} 7125 P75 117) 1- i SW, | ... C8. K. B. Fow clouds,

-951 28 | 845 | 76-00] 74-00| 7300 (100|790} 3 E byS,| ...... E. c8. T N
51| @27t 597 | 7500 7400} 7275125 780] 1- By | coree | verenn 0. | Osercast.

09| |28| o8|7800|7700| 525)175}844] 1 8oy W, | .{ mu | 5 | Clearand brigne

-009 20 | 627 | 8100| 79:50| 78-25 [1-25 [938] 1° Ny b overrsn | conree B, Ditto ditto.

953 30 634 | 7800 7700 76:00]100 '873| 2- Wy | weeese | © c8. B, Ditto ditto.

953 311 8327100 7025 | 8850|175 670] 4* B by W, | corvee | werrorens n. Heavy rain,

‘335 Means, .., 25'628 73-04

7260 71-40 121 748
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August.—( Continued.)
9 O'CLOCK P. M.
éfg - Temperature 3w
58 B2
%'g pr) 5‘ 1 .._ﬂ: = 8 e .
884 |si| 4 [u3 » R PR - Bezzs. 558
& | Pk s |2 ]p.|x g g | g 8 253
A & =3 = &= o B a 55“
| 95576 | 7200 | 71 . ' , . { Clear, a fow clouds on
; 7 ° 78| 7075 [ 00760f 01 SW, | .. 5 | Bn [ 1| |rooo
14 | 7300] 72 "0 Lightuin ivi
25 7225 -00'779 01 SE|. .8 |3 L o (§, Lirtsing very virid feom| g 1000
634 | 72:50| 7150 | 71-25 ,751 1 8W, ..l = 0.z { oo s pger dnd ightning ) g 953
679 | 71-00| 7050 | 7075| 25°741] 2* WbyS, | oo | . E W o.i | “Heavy a.nd overcast. 4 1000
666 | 6p:50| 6000 | @p-25] -25/705| 23 WSW,|..co.. | creoi | 0. = {.};‘L‘Y rain from 6| 4 - 1000
- 870 | 69:75| 6000 68:50) 50°682] 28 S W, ...... E—— =, Continnous rain, 3] 1-000
- . . . . ; ) Squally with fresh| ; -
608 | 6900 6850 | e825] 250678] &  SW, | .| . RM {bmmm{dhewm 7 950
658 | 67°00{ 6675 | 6675] 00/647] TISW.WaEW,) ..., SR S 1 Blowing gery freshly 8 1-000
o8 | 69-235] 68-75( 6850 25684 5+ WhyS, | ... wamenes | Ra Heavy rain. 9 1-000
074 | 6975 | 6900 08-25] T57674] 45 WS W, | ccceee | vevrnien | B B. | Do. with fog. 10 950
682 | 6950 68-75 | 68°50) '25{0684} S4WEBW.BW, o | civvsnnne | 2. Continuous rain, L1 1-000
635 | 69-25| 6850 | 88°50| 00686 63 SW, | ... — Squally. 12 1-000.
*501 | ¢9-00| 68-00 | 88-00] 00676} 7- Wby S, | ...... | E. 1. L A fow flashes of lightning.| 13 1000
655 | 69-25] 6825 | 67-75}) SU665] o1 S W, ! ... .]cscx | B cemrenssassereansnsstensaenessses | Bk 1000
603 | 71-00| 6950 | 8875} 750685] 0-L WhyS, | meeni | B ca. | o Looks threatening, 15 053
" . £ . Wind light but ve -
| 7164 | 60-00| 60-00| e8s0] solos2| o1ssmEEW ... a6 | o |fchemabls e[ |rooo
252 | 8o00| 6775 | 67-50| -25[662] 5 WbhyS, | .. C. 8. B. 0. Partially overeast, 17 1000
tiff b
724 { 6875 6525 | 6750 75/657] STOWSW, | cvose | cvcnwns | 2 | f oty spuatls and ran” | 18| . 1000
<708 | 68-00| 67°50 | 67-00] -50[648] 2- WhyN, | ...... cesveeese | R ML veee | 19 949
93 | ge0o| 6750 | 6725] 25/656] = WSW,| ...w| weeeeens | 2D | Darkand clondy. 20 049
=45 | 67°50| 67:25| 6875] 50]643] a2+ WbhyS | ...... o, All overcast and dark. | 21 1°000
470 | 68-00{ 6650 | 85-75] -75618| s- Wl ean wsses | 0.0, | Gloomy and dark night. | 22 949
Qccasional lightning,
<62 | 69-00| 6050 6875} 75[685| 2+ WhyS, | ... cos | B {looks threatening, o | 23 949
<88 | ep00] 6800 | 66758 1-25836) 1+ SSW,!...| esx | = | Partiallyclear 24 949
286 | 6050 6075} 6950] 25708 "01 SbYE | | s x| mr |{pomanSorteclondsont o5 1 | 1000
8 | 7060 | 6075 | 6000} 75601] 1+ SbYE || = o | 31 | LinN and E, ditto. |26 933
667 | 7100 | 7050 | 6o-25]125/608] 11 SbY E |} were [ 8| m {hofi’::;_“b“"' clouds on | 47 907
671 | 1100} 7000 | 7000] 00l720] 1S SBY W, | veees | crmceena | B | e e | 28 1000
€17 | 7950 | 7960 | 7250 | 100}777| 1+ ENE | awn|om | mom {ﬁo‘i,;g}’?ggckm South | 99 951
005 | 7200|7175 | 7050 Losfras| & Bbys | | mm | mon |fodey Commeeed B 959
674 | 6900 6850 | 67:50] 1-00[656] 79 SSW, | ..oe. | seecseee | 0. . | Blowing very freshly, |31 -950
k —_—
— - -
25089 6979 6919 0875 046 ‘680 07




XXX
Observations taken at Cherra

3 O'CLOCK A. M.

25 |3 &% Temperatore i ! ! oL
E:' E %3 . I i K ; |
EHR §"§J ol 8 |83 o _ «j E | Reamd,
3:;3",’ g8 E-EE 2l s (3] |r & g1 &8 I8 . l“
g |8|& = | B = g4 ] o B !

i i .
949 1| s5657 | 600 6750 o700] sofeso) 11+ S W, | [ ineia | m |§ DU gale with heavy
99| D| 2l i |eso0|6775) 675 solese] 79 BW, | . i | m Lﬁ‘:g,‘;‘_‘“‘!mb‘“i"g
1000 s| e2|ov00|eses|e77s] sofeas] & WEW, | .o | s | 0 m | A conERIDM
1-000 4 615 | 89-00| 68-00{ 68-00] '00(676] 8- SW,! ... wevserase | R U. | Heavy rain, ditto.
850 -8 643 | 69-50| 6875 6800 *T5[600] ...ccivevnarere | cirens | wesvenens | OB | Dark, foggy, clondy.
959 8| 692 ]7050]e050|eoes| 250703) 12 8 W, | .|| 0o | Heavyrainfroml o'clock.
950 71 691 7000| 6925 | es25hi00i673] 1 WS W, | ....c. | ieveeee | 02} Fide misty rain,
953 .8 627 | 70-25| 60-50| 68-75] 75 685] 1+ B8 W, | ...... wresraens | O R Rain from 10 o’clock P. .
950 o| 42000 6900) ss00frooleer] 1-. s8W, | . | i fomzn [:,g:-;f'i"d:mm‘?&“ﬂi
93| @[ 10| 645 [7000| Guso| 6875} 75685 01 ESE |..| me | = | Calmaighe
907 1| 60|73 7200| 2028175 n2] o By W, || s | 5 | Finosndclear.
1000 12| 638 | 6800] 67:50] 6750] 001685] 54 WS W, [ coovs | seiereer | 2 | sumermeens coorrrerrersennenn
849 13| 618 | 6svo|6700| 6625] 75/620] & ESE,|.. | | 0.2 | Thickrain,
oao|. |1a| <655 ]eov0|es00 75| 7sles1| 10 sW,|.. v | 0 .. { &ﬁl’;e;ghgﬁ and
1000 15| 716 | 6600( 65-00| 6500 00811 | 100 Sby W, | ceeee | civeee | 0. 2 | Heary rain.
1000 16| o1 |e6850| 6800( 6750] 50680| 11 W W, | ceorro | sevsemese | = | Ditto ditto.
949 17 670 | 6825 6750 67251 251656] 79 WEBW, | coveee | coveren | = Ditto ditto,
940 | ¢ (18] 702 {6725) 6650 8575 150 (618) - W e | K8 | B {oe?]o:i.md up about 2
-893 19 7726 | 64'50| 6375 6250 1125[548] 2 Why N, |..... | e. =. | v. 8 Clear, 8 fow light clouds.
803 20| 31| 6500] 6400| 62250175 [s90] 1+ WhyW,| .| = » | Disto. -
03 21| 24 | 6400] 6300 B100f200}512 1+ WHN,|...| x 2. | K onborison, clear.
893 22 | 768 | 6400 63-00] 81-25Ji-75 [520} 1 W, | aieee | enenrenas B | Veryclear,
27| |o8| -mo|esso|esss|ecvofeasices| 3+ W [.w|uon] = | Ditte
D49 24 .'682 6700 6600{ 6525] 75|608] 1+ § by- Wil oeer [ & B Clear night,
D46 | @ |256] 735 ) 6500) 6350, 63251 251571] 2 B by W, | ... ...'.'.....’ ». | Ditto.
1000 28 771 |6700(6800( 6576) 25(624) 1- BvyW,| ... | x s | s | Disto.
7| (77| ofesoo|es00|eeas| 5588] 01 B ||| B | e,
ou9| 98] -eoufesoo|eronfeens|slomw| 1 B || B |
07| |20 917 |6700| 0650| 525/195 (60t} 3 8 W, | e | | B | Cloar sraretight,
907 80 | 684 | 7000|6950 | 6825 [125670] 2 Bby W, | vecere | wueen. s, | Ditto,

946 Means, ., 25680 6783 6707 6623 ‘86 930



Poongeey during September. 1851,

1
Ny

XXxi

8 OCLOCK A, M.

2% Tewperatire | | | Temperature. i . T

P s B el B S P

§§§ ;55 k- 5.? | g .g i k| B | Bmueso | §§g

g5k |CE 1 5 [°3 |p. |2 | B £ &5 & . R

A = £ | HERR: & | 8| B ; a1 |57
| : : ;

25-678 | 70-00] 6025 | 6875 -60"688 7150 6600| 888 W, | 5420 % 0.B. . he“ygmm. 1 1000
‘@00 | 7125 70-25 | 6975 .-5(:]-712 7800 6650| 76 S SE, [ 1495 i | . chosioneees | 8] | 1000
704 | 71-00] 7000 | 9-95| 751697 73:50 | 6650 | 6 5 W, | 1800 Lo [ 0w | uiistoo 3 953
680 | 7000 6925 | 68-75) -50{688| 7100 | 6700 | 80 g w,|-3015 f OB | ot A 4| frooo
‘729 } 7100 70-25| 69:50] 75704 | 7450 | 6650( 13 § w, | 1665/ ... o.% |Heavyrain. | 5 1:000
745 | 71225 71:50 | 7060 | 100{726) 7750 | 6690 | 01 s W, | 29| x| 0.3 |OCocasionalmist.] -6 953
*809 1 7300 72:00 | 70-50 | 1'50{-721] 77-00| 6600 1+ “8E -195"x;.0 B.P. {o?ils;:g:ls. 7 053
628 | 7125 7050 | 60-75] 75702] 74'50 [ 6700} I- § S E, 1150( wpoons | B3R Mist and fog. | 8| 953
. 696 | 7400/ 7250 | 71-75| 751768 78°00] 6750| 1. 5 sW;{ 650 x;’ . = °[Clear :mnshme. 9 653
*B44 | 75:00| 7376 | 72:25 | 1-501-764| 7700 | 6750 | 0-1 "7150ics. k.| B. | ... frerinsseaes | 10 807
607 | 1100} 7050] 7000] 50.718] 7900| 6900| 3= ESE, | 2870 o | B2, {PaiBem|n| | o
*754 | 6700 gg-50] 65:25{1-25604| 7050 | 6500 |' 45 wyyg, | 4°285] wse-oe R. Ry I 897
688 | 89:00| ga00| 68-00] -00-676| 7100 6500| -0 waw,] 5280 i | 0. 2 |Heavyram. |1s 1000
753 | 6800 | gg-00| 6650 | 1-50]-628| 6800 6500 11 SW,; 9795 .:. 0. BaTo M| wocnilonsenmsenns | 14 *940
*750 | 0875 | ga-00| 67:25] 75651 6000 6400 | 8 'BbyW.? 4235 ‘ 2 S (RO weeane | 15 940
263 | 6760 g7-50| 6625 | 1-25-628] 6900 | 6300] 8- BbyW.Els'lgo Sl I T QR b 1 899
740 | 6050 | o795 ] 6075 | s07045] 6075 ] 860| & Wips, | 7190) o | ma | i, | 17 1000
*768 | 0925 | gg-00| B7-25] 175642 6975 '63'60] S Wwirys, | 140 :08.0. B. ......:......;.... 18| * | g02
194 | 70-00| 65-00| 68:60] -s0}882] 7900 | B350 | 2 SE,’ vevers [E4C. B B. EE— ) T 1000
#88 | 7050 70-00"68-75 125/-681 ] 2350 | 6100 1- Nw,i e B0 8] B | i e |20 953
798 | 7000{ gg-50| 6500 | 1-60661 | 7400 [ G180} T+ WE | S m| B ] i (o] | o7
756 | 70:00] gg-00| 68-00]1-00-667| 7100 | 6100} 10 w,j s [Race8] B | s inmennans 22 ‘950
763 | 71-00| gp-50] 6825 | 1-25/670| 7600 | 6450 2 LA weene | €. 8 B. |Clear. 23 007
77 | 7200 70.50' es-25|2-e51660] 7600 | a500| & SW,| - |C B B. | Ditto. o ‘ 865
848 | 7000 gg-00| 67-25]1-75}642] 7500 | B0:00] 1- ° SW-'ﬁ o 08 X8 B Bright & clear. | 95 | ° | 903
841 [ 7100 70.00| ea-25] 175708 7560| 6400[ 01 B, [ jmB. @] & (Ditwo. 26 07
817 | 7000{ 70:00| 68:60] 150673 7050 63:00| 1 W, [ eene ¢.8| =» |Ditto, % s
w81 | 7900| 70-50| 6825 2-05] 60| 7600 | 6600 | & NE, || = | B [Disto. 28 e

. 715 | 7300 7150 | 69-25] 295/ 683] 7660 | 500 & W[ .| 08 ) B |Ditto. % 08
766 | 74:00{ 75-50| 73-95|1-25/767 | 76800] 6760 | 1- SW, [ oo sl o |Dite. 130 il
25743 7074 6087 6872 1415 '685 | 65400 938




8 O'CLOCK P: M.

xxxii

Observations during

%ﬂ-_"::: § é:“; Temperature . -
sec Bl 182 | 8l s | 4 ) ‘ E Reusnns
sB15 gt 82E 32| 2 BE ]|l 2 | s B 3
5:& Slal& S| @ =38 et B & 3] B
907 1| 25508 | 7200 71-50| 7025 1-25[717] 34 WhyS, | .uca | weeeusens | DB Drifting rain and mist.
98| pi 2 628 | 78-00| 71-75] 70-76|100[732] 45 SS W, | ...... wersersss | 0. P | Yartly overcast.
953 s 418 | 7200 | 7075| 6975[1-00(708] 4 SW, !l ieie [rirnnaa | OB, _I’arﬁal]y overcast.
953 4 595 | 74:00] 72:50] 72:00] 50768} cvcvsinsannanernr | senens E B. Clear and calm,
] Clear and fine from
908 5| 813 | 7600| 7450| 7275 1-75/775| 01 B, | veres | creserens | B {w oelock.
D08 6 064 | 7625 | 7500] 7325 |175(804] 2 ES E,|.... | B.0.8. | o B | FPartially overcast.
059 7 573 | 74775 | 7450| 7376 775|811} 2 WhyS, |....| xes | x Misty.
235 8 "544 77715] 7600| 75-25|275|779] 1+ E S8 E, | ...... B. C Clonded over.
958 9 592 | 78-00| 7625 7575]1-00[8G6] 3 Sby W, | .ccouu | K. €8 B.
P03 | |10 560 | 7800 ] 77-00| 7525|175/ 844] 2- | E|uwe|] oRr B. Fine and clear.
953 1| o2 [7000{ 6975| 900f 75{691] 26  SE, [ eeweer [ e | 0.® | Continnous rain,
gs0| |12] 004 {7000| 6000| 6825| 75l674| 25 SES, | .| | o | Occasionally rain,
949 18| 635 | 69-00| e3-00| 67-25| *75851| @ W, | ceere | covernees | O B | Heary rain
049 14| 678 | 6875|6750 6725] 25/656] 78 8 W, | cerees | wenessees { 0. B | Wind hasmuch decreased.
950 16| 674 | 70-00| 68-75| 6825] ‘50[677] 7- BE, | ceraee | sereecens 0. B.
949 16 078 | 6900| 6775) 6725] 50IB54]| 8¢ S W, | werere | coren .- R. Squally and fresh breeze.
950 17| 680 | 7000] 6850] 68-25] 251670} 78 Why S, | ve e | eossees | B o | Partially clear.
907 | ¢ |18 | 0817200 7100| 60-25|175[688] 2 WiyS,|.e. [ =8 | B ® | Thinfog
908 19| 688 | 7475/ 7325| 7125 | 200[734| 2 SE, | . | mc. | B, Clear and bright,
o8| |20| -694]7a00| 7300|7075 |225}m19] 10 v o xs | B | Fowclouds
893 a1 | 718 | 7400 73:50| 7050{300{708] 56 WhyS, |.. | & | B | Stifbreese.
865 92| 710 |7600| 7500 72:25|275}758] 10 W,]... [mme| B | Clear and fine.
-865 23| 720 ) 77°00| 76:00| 7325f275[770| 8 SW,| .| 2B | =B Ditto ditto.
851 o1 |- 850 | 7600] 7400] 7905} 75l798) 2 W, |wn| xa | n | Afewclonds
865 { @ | 752 | 76-75{ 7500 7175|9'25/734] 34 Sby W, | ...... | E8 & B. Ditto ditto.
w65 | |26 76| 7700) 7560 7395 )225}78s) 12 B, |....[ mss | o | Partially overcast
r L 27 726 | 7600 | 75:00) 7275 225[770] 2 Sby W, | c.oen | o8. 8. B, i Bright suiishine,
823 28 608 | 7700 | 75-50 | 72-25|3-25733| 2 SW,| ..c.. | oo K3, .3 Ditto ditto. o
<783 20| 77702 ] 7575| 7400 6925 §3-75688] 2- Wil coenes | OB, B. Ditto ditto. ¢ ,
907 30| 678 | 7775| 7600 | 7425 175|818] 2 Wy | oo | B8 | B | Ditto ditte
000 Means, ... 25663 7405 7287 7127 163 739



September.—( Continued.)

9 O'CLOCK P, M.

XXX

é %’a Temperature | _‘§§
%-54 5' 5 < L g REMARES, 51-55
HCHIRAES T 2] %3 s| |58
& R EI™T B &8 |k HIRE
25676 | 7000 69:25| 68:25[100678) 5 WSW, | ccoooe | svvcseeer | 0202, | Occasional heavy showers.! 1 950
704 | 70:50( 6975] 6875 )1-001684] 8 SSW,| cerne | meiveen, o. P | Ditto. 2 958
661 | 71-00| 6875| 69-25| -504700] 3- SWbYS, | vecvre | criveeenn | m. Hegvy rain. .| s 053
679 | 7100} 70-00| 80-00]1-00-680| 1 S W, { cosvue | seersens |0.31 B. 1| - Thick misty rain, 4 D53
727 | 71175 | 70-75| 69-75|1-00-708] 1- s8WwW,| ... . | ®ea B, Clear moonlight, 5 953
696 | 7000| 6000} 6750} 1500651} 1 NbywW,|.....| e B | Fewlight cirres, 8 950
612 | 71-00{ 70:25| 6950 75{703| 1+ SbyW,|...| ms. | ooan | Misty end dark, 7 1000
750 | 60°50| 69:50] 6900 50[694] 01 Nby W,{ ...... | % c B. - | Moonlight. : ] 1000
661 | 7175 | 11-00| 7000{ 100}714| 1+ SSW,|.nf esc | o.m {bea{xdgé?lﬁlyc;ad%;:e&]g;ﬁ 9 053
811 | 7500 7475| 7305 rsotro1} 2 SW| e | B e resssems | 10 908
7708 | 68:00| 8500|6600 200(612F 2+ SbyE,| il v} 0B | it {11 300
2760 | 675| 6650 6625| 25/63s] 67 SWi| ... | e | om | Heavy rain. 12 049
758 | 6900] 6800 | 6300| 00/076] 10+ Sby W, | ...... — 0.2.1. {anﬁﬁmmﬁggﬁgk 18| [1000
7780 | 6875{ 68-00] 67251 756511 1011 S W, | ... | wersesne | 0 R | Do but looks better. 14 949
720 | 68-00| 67-25| 67-00] 25851 7+ SbyW,{ .ol i | B {ﬁgggl";m“m“hw 15| 1000
*716 | 60-00 | 68-00 | GB-00] -00|676[.11- SW, | ciien | cvrenenns B, Wind very squally. 16 1-000
746 | 6300| 6700 6575|1-25/614] 5 WSW,|...| =~ | ma | Rain nof continuons. 17 019
753 | 66-50 6575 ] 6450) 1°25{"588] 3+ Wby S, ...... | ceevevrer B. Clear star-light. 18 049
762 | 68'50| 67-75| 66-25]150{623] 2¢ SSE, | .| eeeee wl B Ditto. 19 *899
764 | 6850 | 67-75 | 65:75|200[G0G} I'NWbyN,| ...... K., B K. on horizon, ditto. 20 ‘899
<02 | 69-00| 68-00 | 67-25] 75651} 01 NbLyE| ... B }. Ditto, 21 849
740 | 1100 7000 | 6895 {175}605] 1. WbobyN,| ... ] e | B Clear star-light, - 22 007
748 | 7000 6950 | 6825 [1+251670] I S W,| ... o | arereenes B. Ditto. - 23 {. 907
754 | 6000 6850 67:25|125/647] 1. SW,| cvae | covereene | Da Ditto. 24 003
702 § 6D-00| 68-00} 67-25] 75651} 1- S W, cnie | connnnas B, Ditto. 25 949
+802 | 7000 | 6950 | 68-25 125|670 1 SE,| coece e | B0 Ditto. 26 807
808 | 69'75 ' 6950 67-7.5 17516538 0T BW,| wrcve [ cenenen B Ditto, a7 90§
780 | 7000{ 6075 | 68:25 [1°50[-688} 12 WS, | iviee | worveesss | B W | Very clear ditto. 28 007
727 | 7100} 70:50] 69-25] 1-25°698] 1+ Wy | ceeree | stvienens | B Ditto. 29 007
-728 | 7300 72-50 71-25 [ 1-25[840] 1- SE| vl @ F.a° | Thin mist and fog. 80 008
25728 0084 6912 6807 108 ‘672 837




xsxiv
Observations made at Cherra

8 O'CLOCK, A. M.

.g‘ E” g f% Temperature. :

siElE| gl EE2 52| S |53 3 ¢ F | 8

gaijg [Z|&°7) 2| ° | B D1 F B di8 |k

953 1| 25665 | 6s00| 67-25] 6575} 150 611| ooreveienrere | | @ B {ug;:néiﬂf lightand fine
950 | p| 2 -682]ev00| 6000| 6800}1-00/ 667 01 WhyS,{ . | 0B | 0.B | Rain from 2} o’clock.
1:000 8| 596700 66:25) c600] 25620 1- N|...| e B {abi‘.:_bom horizon, clear
865 s| 227 | 7100] o0 6675]278 643 cooes | s [ | B Calm and very clear.
823 5] 685 7200|7075 6675] 400 10| -5+ ENE,| .o |5 KB | B Fize.

897 6| 7676700 6700} 6500]2001601] 22 SSE| e | v 0.2 | Heavyrain,

-899 7{ -go8 | 6800| 67-50] 66-25] 125625/ -394  SE, | ...... veeeenn { O R. | Raim

847 8| 703} 6600| 6500] 6425]1-75(588) 78  SW,[ cerere | cereunnne oz | Heavy rain

049 9 470 | 6800 6650 66-25] 75(-630] 45 Why S,| vecee | ecnrenme r. 1 2| Rain and mist. }
87| @ 10| <71 |60675]6575| 8a-25]150]-580 67 8, | csens | seversen | 0-m | Heavy rain.

$49 11| 819 | 6700{ 6650] 6575] 75[618, 23 Wby S, | weree | werernene | B Raining.

919 12| 759 | 6700 66-00] 63-25] “75|-6o8| & 8, | sereee { serveerss | T R L. | Thunder and lightning.
947 13| 749 | 66:00| 6500 64-25| 75|-587] 213+ S W, | .uswr | oo | mn. | Blowing very freshly,
949 14{ 795 | 6600| 6550] 6450|100{-501] 3+ WSW,|...| = | 0.2 | Rainyand Cloudy.
049 15| 1 | 6700 6800| 6525] 75 ool 2 WSW, | eees | cornrrens | 0B L {mﬂg‘f’“y rain and light-
940 16| 17| 6600|6550 6475) 75/597 78 WhyS, | ceo | wrrrr | BT R {m?:;i{;,,‘:;:::“f' storm
916 17| 704 | 6300 6250) 6300{ 50/ 546 2 NUyE,| .| cm | BoE. b, with passiog
947 | ¢ | 18] 845 | 6575 6500| 84-25] 75[587) 1© WSW,| eceur. | & k. B, | Fine and clear.

9468 19 -840 | 64-00| 6350 63-25| -25 57J 12 SSE|.ww.| os D. Thin C. 8, ¢

946 20 819 | 8500| 6425 63-25]1-00|-5 1* WbyS,| e | oca. |02 B.| Passing showers.

1000 21 ‘805 | 65:00| 64:00) 63-50] 50{'575] 1+ - SW,| wuee- . 0.% B, | Overcest and raining.
1000 22| 773) 6550 6375| 6375] +00)585] 4 S W.| oo | weereeen | 0om | Thick misty rain.

946 f |23} 765 | 6500 6350| 6300| 501565\ 10 W, | e | errs [ 020 m.| f  Blowing freshly with
946 24( 652 | 6400 83-25) 6225|1-00{'547] 34 SBE,| wii | oo |0 % 2| Squally with rain.
1000 | @ | 25| 8856150 61-00) 6075 +25(-524l 11+ SW,{ .. | BN | = Stiff gale.

046 26 ‘762 | 62:50| 62:00; 6075|125+515| 2 WhyS,| ... K. C.ca| = Cloudy, showers,

D44 27 ( 808 | 6050 6050| 59501 1:00/ 480 sevvrrrrse [ ree | om [ B * {mf:'g}’c::“’“"‘ on hori-
D44 28 930 1 5700] 66'00| 5475 1-25(-416] 01 NN W, | cvveer | vecrenns B Clear bright star-light.
844 20| 910 | 56:00) 6550 | 6325}225{984) 1+ NNW,| vee f veeens | B Very Clear.

203 80 915 |5600| 6750 5600150/ 438 01 Nby W, b | | mon |f Opeosional fushesof L.
‘893 51 925 | 5900 | 5875 50:7512:00]-439) 1+ EbyN,| ..... | x. xa, B. Cloudy.

900 Meaps,... 25785 6405 64'19 6300 114 -508



Pobnjee during October 1851.

XXXV

9 O'CLOCE, A. M. I

£ Temperature, Temperature.] ' £

§‘3 P I 4 g 3 i ?3

232|539 |52 FEl o B L e

A% |4 B JgE] ] HElL:
- o A &

) L}

25787 | 73-00| 7200 | 7100} 100730 | 77:00| 6000| . coeervrrivs | v |G 08| B Thin Clouds, | 1 953
760 | 6900 | 625 67:60) 75657} 7600| 6100] 17 SE,| 1850 o | B { &'g,hag‘gdznéit 2 1000
828 | 7000 6900 68-00|100]-667| 7050 | 6350| I1-Nby E,[ 600|mcs| = weseuessorsareess | 3 950
776 | 1600 7475| 7100 {3:00}719| 76:00| 67:00] 4 SE,| .. |cn | = § e light| "y 824
777 | 7350|7250 | 7175) -75758] 7975 e8s0] 10  E, | ... |ms.cs} = { &Beiilw;?gvery 5| | 058

NI (VRN [TI0 [Y [ U [P TR Rt [ 11) [ PR p N— 000
805 | 73-00| 7150 | 6925 | 225683 | 7875| 6650{ 1+ E,| 670 o5 | = Clearswnshine.| 7 865
800 | 6800 | o750 | 6875 | 75/630| 7650) 6500) 2+ SW,|3085) vons | 0w | §, ToEET #0d) g 240
833 | 67-00] 66:50| 66:25| 251634} 7000| 6600| 4-5WhyS,| 5B80| «uooe. | B.E. 21 | Ditto. 2 949
857 | 6800 6575 | 6525 | ‘sol611| 71-00] 65°00( 1. S, | 6855[ vweee | = Slight rain.” | 10 019
860 | 7000} ea50| es-00|150res1] 7100] 8550| 1+ 8| 2685} i | = | Driftingrain. | 11 907
845 | 6750| 67:00| 6600 |1-001628} 70°00| 61°00| 2 S| 1410] weren | B | i [ 12 949
770 | 68-00| 67:00] 6625 | +751620] 6000} 6050 1+ SW,[2530] weern | 0. 2 ﬂf’u;%‘::“ and | 13 949
792 | 6850 | 6725 | &575 | 1501611 70:50[ 6100) & WS W,| B00[R ox.| B | crvesivennnnen. 14 949
871 | 67:00] 6625| 6550 -75[613| 7000] 6400 3 SW, 145 =X | 2B | ceirrnnene S 15 1000
899 | 6325 | 67-50| 6875 751640| 7000} 6350| 8 SsW,[2005| = | B OCC%%g;aflinnzisst; 16 D49
913 | 63-00| 6725 | 66:00]1-257620] 7025 6050| 2 ENE,| 205/ e | o clar. | |17 949
905 | 68-00| 67501 6675 -75\640{ 73:50| 6300| 1- ShyE | 050 K. 0. | = {:{,ﬁf},’:”ggg;‘; 18 049
520 | 68-00| g7-25 | 6850 75635} 72:50| 6200( 1- SbyE,| *7T45|s8. & | B C P°M 19 1-000
008 | 69.50| 8a:50| 6825] 25670} 71:00] 6150] 1- Sby E,| €80jc.csm{. » . | Very fine. 20 950
455 | 68-00| 83-25| 6475 -501600| 7050 61-50| 12Eby5, | 8965 [=c.cs| = JERTE & 1000
850 | 67-00| 66:00| 6550] 50/616| 69:50] 6200] 4 WSW, ] 2040( wcrrs | omae | Mist, 22 1000
20 | 6500] 64-00] 63:25| 75-567] 6s00| 6200{ 107 SE | 2100] .. (2B | Heavyrain, |28 046
615 | 6450/ 6925 | 1:50] 175524 6600] G050[ 7 Ebys,| 1195 mea| w. [f Frem oeeese) 24 048
800 | a250] eaos| 6076|150 s12] 6300 | s9s0} WS W, | S| = | = Drifting clonds.| 25 946
898 | 6300 6250 61-25 [ 1-251525] 6650 | 5800 2-WhbyN,| 225 &.¢cs.| B | Fine 26 048
982 | 62:50| 6175] 6075 |1-00bs17] 850 sesol esWEW,| i f = | = vvneeseneenes | 27 946
086 | 6295 6175 60-00{ 175407 | 6700 | 53.00| TWNW,| 900| ee| B | Cloudless. 28 893
084 | 63:00| 6250 6575} 175b570] cas0] 5250] 12 Wby W, | v B8] B | s [ 29 1°000
.g85 | 63-00| 6225] 6050 [175/608] 6850 5250 2 ENE,|...| = | B 30 893
904 | 69-95] 6250 | 6025 | 2-25-408] 67:50| 6450} 12  E,| s G 08| B )| 843

25858 6734 6656 €550 114 611 41°265 0468



3 O'CLOCK P. M.

Observations during

22 | s LE) Temperature '
AP |3 Basaxs.
%f’é:% 3E Eé 5 = 1% o lel = il 3|3 -
IR = 2 E & [ B .

A .
907 1| 25662 | 75:50 | 74:25] 72:00]2:25/751] 01 seees | B0 | 0.2 | Overcast and foggy.
049 |» | 2|, 708 6ss0|6r75| 6700f 75046{ & SE| ... s | B2 | Mist |
007 s| 67500 7376 7150|225/788| 1+ NbyE{ e | = B Occasional clouds.
825 4 ' 873 | 7950 | 7850 74-50 j4000-802] 1- p o = |~ n Fine and clear.
8685 5| 727 | 7250 7150 68:50|300{658] 4 EbyS, | weme | s.cx | 0.3 | Clear to East, overcast.
000 8 [ vensnare | sunese | vomnes | anenee | ove | woe | eevemrniconse | connnn | sennsoeen | evneneses | sversrossassenssnsnssoneenens
865 | 7| <752 | 7800 7560 72-2513-25748] 1+ SW,| .. | 5.0, B. Thin clouds.
950 8| <786 |7000] 6o-00} ea5) 75l600] 22 SW, |l | B | Drifting rain.
950 o| 754 | 7000] 6850) 6775] 75[507] ¢ SvyW,| .| v | B [ Ditto, misty.
950 | @[ 10| ~ 788 | 7025 6o-25) 68251001673 22 Sby W,|..... | .cooron [ mm. | Drifting showers.
950 11| 64 | 6975/ ows0] 6300] -s0l328| 54 Why S| eweee | - n, Clear and sunny.
go2 | |i12] 710 6900] 63-50| 6725)1-251847] 8+ SW,|.....| ....... | R # | Rainand slight fcl'g-
949 13| 748 | 68'50| 67:00| 6625| 75{564] 2° SW,{....| ..o | .3 | Rainand mist.
902 14 734 | 6900} 68-50{ 6675[1-75/632] 2 WhyS§,| ...... vesssnens | B.0. | Cloudy.
919 15| <790 | 69-00| 68-00{ 6675 | 1-25{636| 2 BW, | veevee | covivenee | 0 ) [
902 36| 930 | 6975| ag00| 6875] 125358 & WbyS§,| .. | mw |amp | Misty with showers.
823 17| 802 | 7400] 7250| 69-25[225:884) 2 SW,|.....| c.s. B Fine and clear.
838 | ¢ 18| 799 | 71:00] 70°00] 6025] 75/632] 1 BW,| weeee | ovveens | 1 Orercast and raining,
949 19| 838 § 6850 6775) 67-25) sof611] 2 ESE,].... K.CG | o | Cloudy, -
949 20 | 80l | 6700] 66:50 | 6800 -50r584) 1 + 8| vrere | wreenees- | Dom. | Heavy ruin ofter 12},
1-000 21 760 | 6800 | 67:25| 6700} -25) 638 23 BW,|l...| mc .o.n.n. Puasing showers.
948 92| 780 | 6550|6425 6325| 1000565 100  sW,]...... S S ,,.,?;‘:‘;;*jg‘w“""‘"‘"f“
06 | 23| 7366175 6a00| 6325 75l507| 80 sBW,| ... e | BB [ oo, consed sbout 2}
D9 | @ | 24 507 | 6800] 67-25| 8575 1'50(611| 4 Bby W,| weeves | cooreeees | 0. .0, | Clondy but no rain, -
898 25 745 | 08-00| 65°00| 63-00]|2-00{550] 4 SbyW,]| ... cs. 8, B ,Clear sunshine,
63| |98| 832 forc0| 6650 6425(205573) 45 WhyS,[ e f mom | m | Clear sbore hoary
044 27 026 | 6200 8150 59-75) 1-75/-402] 1* L N [ o.n. | Heavy rain.
854 | -le2s| -804 | 69.00| 6800 | 85-25]275[580] 2 ' SW,|....| o.cs B.
860 20 | 876 | 6700 66-50| 0275 |3-25/598| 1+ e | O B. Cloar and bright.
810 30| -884 [ 6775 | 6050 | 63-25 |325543] 2 Bl oax | B Ditto,
810 a1 ‘814 | 70:00 | 68 50| 6475 3:)5 308] 1 ESE, w| = D. Ditto.
882 Means,... 25780 6061 €803 €630 174 024




"xxxvii

October.—( Continued.)
9 O'CLOCK P. M.-
g Temperature. % 5
g':*‘ --E‘ E e...'-g ) % " REMARKS. gj
BEE|SE S %3 ol E [ 2| .| |5
RN EN IR 5| JEE
2728 | 7060 6075 68:50/125/675| 1- WSW,| oo EF | om {Gfgs :il;:dv;l.thL,ﬁ'om I 955
798 | 6725 0650 @576] 7sl618| o  SW,| . | e mn. | Fogzy mist, 2 949
767 § 7100 | 8975 6775 | 2001850) vvorvvivvrerions | ercees e—— {mf_«irgyb:lear moon and | 4 907
736 | 7250 | 72:00| 7050 1-50{-720| 1- B | = | m {Wg:ar oecasional L in | 953
798 | 6950| 6000 66:25 2751611 34 ENE] .| & | .. ! Thinecoveringof strstus.| 5 854
‘816 | 7000 6950| 682511250670 2 EbyS,| .. | s | B | Clear moon-light. 6 907
*§48 | 60-00] 68 75| 6725150/ 645] 2 8] wuse | sesveee | Dom. | Drifting rain. 7 502
*830 | 68-00| 67-50| 6675 75{575] & WhyS§,| ..... | veeseen |l = Slight rain. 8 949
<198 | 66:50| 6600 6525] 75[543] 7- W, | wvovs | eover | mar. | Roinand mist, foggy. | 9 910
852 | 6600 6525 | 6475 *50;'557] 24 S| vesene e . {clo(l)l;:feast with heavy | g 1000 b
(850 | 67001 8875} 65:25{1501602] 10 Sy severe | corverene | B mm &ﬁ&“‘;’;g‘ﬁ“ 1 897
*817 | 6700 6600 65:00| 1'001602] 2 SW, | civees | connerenn B. Clear moon-light. 12 | 849
245 | 6600| 65:50) ea00]150l578] 5+ Woeys, | ... | . 5 | Bright clear moon-ight. | 19 97
795 | 7650 6650 | 6550 100/612| 4+ SWo|u| mm | mm | Pissingshowers. - |14 49
438 | 6800) 67-25( 6625 [100/628] 6 WSW,|...| &% | = {,M‘mf,"g‘;;?:f-;ﬂ;’ 15 919
870 | 8500 8475 6425 | 50547 3 -Whys,|.... ox | BE &xﬁiﬁm:&k&m 16 947
869 | 6700 6075} 6500 W[650| & ENE| .| 8 | mr |{romee st s io] 17 049
. 872 | 68-00| 6600| 6525 75(632] 3+ WhyS§,| ...... F. 5 =. ;ﬁmﬁmuo’dock. 13 948
013 | 6575 8525 easo| 75527| 1+ wsw,]...... 6.6& | o.n | Cloudy, few stars. 10 1:000
879 | 66:00| 65+00| 64-76] 25(584] 1* S5 W, | weeser | s2ereerr | 0.2 0. | Misty and cloudy. 20 1000
814 | 8450 | 6375] 6376] vo585] 10 SW|...| e | oume B-ain,ﬁ-eahbreue. 21 1:000
829 | 65:00) 6400 6300} 1001561} 3~ SW,{ .o | seererens | 0,368 | Thick misty rain. 92| | 46
745 | 6500 | 8100 6325 7ols62] ¢ SSW.| .ol oo | 0.2 2 | Dark cloudy night. , | 23 919
71 { 6500 | 6425 | eo00[1-25ls58| & SSW.| i | e | 0.m | Hesvyrain, fresh breeze. | 26 048
<702 | 6250 aém 6o-00|200[494] & WhyS,| ... | o [o.B2 ;blglg?lg&;fwmm- 25 893 |
w04 | s500| 57.00[ 50752 05te06] & WryN | ... | ex | mu |{pdauEsietmni) 20 691
061 | s0-00| 5875 | 5725 |1-50M452] 1+ NW,| ... | o0 | = eemsenssrasnsassansrsnasers | 27 -803
097 | 50-00| 5875 5660[1-75¢446] * N W,| .. | Cuc8 B Clear and calm. 28 842
go3 | so00( s0-e5| 57:95]2.000447] 1+ NbyW,| .| s | = | LightCS. clouds. 29 893
058 | 500 57-50] 55502 00f10] 1+ ENE, wne | 008 | m | Clear and bright. 50 893
017 | 8100| 8050 | 58-00) 2500466 1+ EbFS,| e | @ 5 | Clear moon-light. ) 848
25830 6883 645 6364 122 566 996




xxxviil

3 O'CLOCE A. M.

- Observations made at Cherra

%é‘ g b Temperature ; | »
gé . < 53 B : = : ‘ﬁ REMARKS.
Ealgg|&] 2l ° | BT 2 o | B
» | 1| 25996 ] 5900| 6875 | 6625 | 2500427 | 571 E, | veeee | sosrne | "B V. | Very clear, no clouds.
o| 038 | 59-00] 5900 5625]|275424] 1 N, | covere | sonvrnnne | B Light C. on 8, horizon,
a| .ges |5700| 5750| so25|225[414] 1+ ENE, | . | B. Clear light cirrua.
4| 198 |s600] 5575 | 595 [2s0ree2 11 ESE || aen | B { Light covering of C.
5 821 | 56:50 | 5626 53-50]275:982] 01 NE | cveer C. B. Very clear, no clonds.
el 810]5500 5475 5325]150/901] 1+ Nby B | eerre [sieeene| B | Cloudless clear.
g| -810] 5600|5550 54-25[1-25/400] 1+ NNW,| ... | xe . Few Light clonds,
|- 775 | s500| 5455 | 52-25{125/980]- 1+ NNZE |....| ¢ 8 [ m | Clear
ol 789 ] 6100 | 60-00| 57-00]3-00/434] 1 WNW, | veeee | 0. & B. Cloudy.
10 ] _ 836 | 58'50 ) 5825] 5700 (125451} 1 Wby N, { «ue. | CE. C8. s, Clear mackerel-back sky.
11| 8485850 6025 5725| 10004524 1+ NNE, | ceeree | coverrene | 2 .Ver clear,
12| e8| s700] 5700 575 12s5l4m]| 1+ NNE | .} i | B Very clear K. on horizon.
13| 18] 5400|5875 52-50‘1-25-353 01 NE...|oca| = | Thin clonds on horison.
‘ 3 O'CLOCK P. M.
22 | a &% Temperature
E‘E .% -;;; o < =
AL CHERE: 3 4| 2 B
i dA e s e e B ORISR
» | 1| 25804 7000 6900| eaas| 7slers| 1 - E|ew.| x| B | Very bright sun-shine,
9| 901 | 6050 6825) 6475]350570| 2 ESE, | ... [acax| m | Veryfie.
s 815 6975| 6875] 64-a5] 4-50/551] 1 Ela..| on B, | Fine olenrmn;ahine.
.4| =e2|7000| 6850 | 66-25]| 2-25-816] 1 8 | i | € K B | Clear sun-shine,
5| 815 |e000| 6850| 6425]425]563) 1+ WEW, | .| = B | Very fine.
6| 784 ] 6050 | 60-00| 6475 }4-25564] 01 SbyW, | e [ m 8. | B .| Fine
7| 80 | 6050 650 ( 6525]995fs84} 2 B by B .| m S
8| 88 | 8475 | 84-00} 62-25]1-75/530| 1+ NbyW, | ...... | xs. x. - {pg;niyi;?vehmt,dml)-
@] 9| 785 | 6700 6875 640012761583} &  BW, | i |cmx.| m | Partly over-cust.
10| 88 | 7000| 7000| 6725) 275 652] & WhyS, | [monm| B [ s o
11| 829 ] 6950 | 60-00| 6525] 378570 4 B byE, |....| =x ®, | Clear and bright.
12| 806 § 6700 6800 8575|2250604| & NNE, | ... | x on |Cloudy.| Misty,
13| 4795 | 8600| 65:00| 6325) 175558] 3¢ 8| woer | B 8. | m Pactially over-cast.




Poonjee, during November 1851,

AXXIX

9 O'CLOCK A. M,

[ é?s Temp—amtu}e_' Temperature. ) £
83 . . . g E'E
Bl g | = ‘ g ReMizxs 3g
§%d |y 3 4 %3 8 ,g e g ] & .| |EES
S [O8f s |2 |p. (v | 8 ) & g2 3 g1 |25
=1 = B = |8 B 413 E 8 IEEL
26000 | 6675 | 8475 | s9-25)5:50la42 | 6e:00] £0-00] 1- SE, | e | = | B |Clear 1
‘011 § 65-50| 6460 | 60-25)425-476] 7000 5650( 2= ESE, | v | 6 | B | Very fine P)
26:904 | 8500 | 6375 | 6950 | 4251463 ] 7050 | 5400 1+ Nby B, | veerns |Crc8{ 3. |Fine, )
875 | 66:00| 6475 | 61-25 |50 502} €050 5400| 12~ 8 B, | veees | @ | B [Clear sun-shine| 4
*886 | 62:50| 62:25 | 59-75 | 250,485 ] 7100 | 5250 | 1 Bry NN E,| ...... | ..... .| B | Veryclear 5
872 | 6300 6200 | 58-75|325460| 6950 | 5200) L NbyE, | oo | = | 5. [Fewelonds. 8
873 | 81-50] 6125 | 5975 | 1'50.-494 ] 70-50 | 53-00| 1 E, | cooee |R08.] B, |Lightclouds. | 7
845 | 62:00| 61-25 | 59-25{2001481 ] 8500 | 5400| 2+ NE, | .....c [m8. x.| wue.e.n. | Clondly. 8
860 | 62-50| 62-00 | 58-50]3'50/-453| 7050 | 500071 1+ N, | ... e sl B | e | 9
920 | 6450 8400 | 6225 | 1-75-550] 6800 | 5650] 2- EbyS, | eeoee |0.0m.| B |Light & clear. | 10
908 | 63-00] 6275 | 81-25 [ 1'501522] 7050[ 56:00( 2+ Eby S, | ceeres | v | B [Veryfeweclonds| 12
861 | 82-00( 61-501 59-75| 1757402 | 7000{ 5400] 2+ NE, | ..... RG] B | sesesterinnn | 12
886 | 63-00| 6125| 5925 | 2-00)-481] 68:50| 5050 [ 1+ Svy R, | ..... lmese) B ceeeseecenn | 18
$ O'CLOCK P. M. .
[ -3 ‘ gg
ga Temperature _EE
B 3 4 Y 8g .
2o Bl & 5 5 - Reaugxs, 528
Eg,s e 0 ol . =i 5 3 5E8%
EE21PE| « |°5lp.l¥ g g g s 2 EED
2 g Q B i Bl B g |- B _ E A ar
25964 | 60-00 61-00 | 5675 | 2-25/489] - N, | ceres [ areseee | & | Bright clear night. 1
‘ Fine upper clouds from | o
902 | 8300] 6175 | 5825 |9:60/449] 1* WhyS, [ iweeen [ O ES | B |JprpoSTC -
. - Bright covering of O,
230 |-60:00 5076 | 5625 |2500427| 1 ESE || G on| 2 [{aco g 3
842 | 50'50] 60°00] 65425 |4751974| 01 B E, | ceee § cerennns B. | Verydear,noclonds. | 4
'858 57-00| 5700 54'50]2-50 400 1 beE, asesen senuanuer B. Cloudless, clm- S
Few clouds, colored halo
844 | 5800| 5775 | 5595 [250412| 1+ NNW, | ... o B |{round moon 6° diam. 6
-850 | 60-50] 60251 5875 [ 1-50[477] 01 " SE | v [ 05 B Light C. 8. 7
891 | 62:00| 60:50) 5725|2-25/445] 1+ Wby §, [ .o | B 1, B Moon-light, 8
840 | 6100| 6075 5025 | 150486) 01 Wby N, | ...... |} exx | B | Clearbright moon-light.| 9
584 | e300] 6250} aresiiashses] 1+ Eby N, || emz | B | Clear moon-tight. 10
820 | 5000| 5925} 6775 [ 1°50M460] 1° NBYE, | e B B, Very clear, K. on horizon.| 11
. Very clear, someEK.in | ;4
709 | 6800 6775 | 5625 | 50pass| 1+ - NB || B § B {Euta::yx horison, 12
858 | 63:00 ] 6400 | 6250 [1'5O[B45| Luvvveraserrens | oonnn | o0 — ~ 118




xl
" Hourly Observations taken at

JUNE 218t anp 225D,

é:cg Temperature
Ll . 5 .
3 = = o x .
AR FHER - Vo | B Rewaaxs.
g l218sa| &| 5 | E|o|F E £ 1 2 2
g |=|a Al 9| A & g | B |-B
. 5 . . i  Molst grass 7023, diffused elouds
215k, | 6| 25747 | 70.507 8045 | 66-50) ... 688] 1 BhyE| weee | 8 € 0. 3. |{ovaraky, break to &. E. and N. E.
) ' . Misty rain st t 6
7)1 755 | 7025|7025 | 6650 oro [0B] corrnsicriinns | v | WO | 2 {pmhgoﬁ:ﬁ:akyi. past 6,
81 766 ] 7100} 70.25] 67°25] . . [705] ....... woneessses { vurnes [ sgoresess | 0,20, | Thick diffased mist.
ol 90| 7450] 7100] 6800 ... [722] 1 SbyE,| ... woeneee | 0022 {abﬁ.h:ﬁ#‘}::{ﬂ,‘;‘:‘.‘,‘;;“;nﬁ‘_"

10] 798 71995 7175| 7000] ... [770} 01 SbyE | .. | ceceen | 2.0, | Slight passing showers.
11| 791 | 7425 7300| 6850} ... |735] 01 Eby S| = | o | moo | Bright with drit clonds.
12 |- 790 | 740) 7450] 71:00] ... [798] 1+ Sy E| .o | wepen | B | Ditto ditto.

18| 758 [ 7750 7650 | 7050] .. [788) 1 SBy W, e | e | = {ﬁvﬂ“g.{“fn Llouds 300 foct

14| 749 | 7700| 7550) 7150| ... [809) 1* SbyE | ... | .o | m o.p | Drizaling since 1o'clock.

15| 738 | 7520 7360|7150 ... [B09] 1+ BBYE| .| e |m 02 {Jﬁm‘;ﬁ; Passing show-

16 <720 | 7675| 7525| 1100 ... [7OB) 1° SW, | e | o8 - Clear and bright.

17| me| 7650|7450 ees0] ... l7ss| 1 Wl e | @ | g |§, Dittedittoblack bulb, Ther.
ES s vy . .

18| 22| 7550] 7875] eg00] ... frss| 1 "E,E’ S Y { Ditto ditto light - C. in

patches, .
19 [ - 727 | 735| 71250| 8900| ... |45} 1© S.byE,| ... |exics | 5 [} CK-in W. CS. on hori-
20| m8|m200|m175) 6900] . [7a5] 01 BBYE] | o | m [ o G ent R cim
21| 88| 6075} 6940} 6750| oo (720] 1+ SbyE|...| @ |,.... | Slightly hasy.
02| 785 | 69:95] 6875 | 6715 . [ 115 i | oo | ] m
23| 783 | 68506830 | 6300 ... [722] cerrmrersssssn | wovnn | i | B | Clear, bright star-light.
24| 775 | 6300) 67:60| 6775 [ we (716 rssrssrrisrn f o | . B {mf.fgemmﬁght night, halo
22nd, | 1 769 ] 67°50{ 6700 6750 «. [TIO] ccommcmrrnrraraces | rnvnn | rvereesn B. Few clouds near horixon..
2| 4516700 6550 6725 | om0 [705] coveverrmmersirns | e | &, | m {hﬂ'l;h::n:m:':o s:::lg:
] 742 | 6700 66007 6725 ... [705¢8 01 BSbyE|....| = B M, | Ditto misty and thick,
4| 7248|6625 6600 6800| ... [890| 12 BbYE | s | snrse | B [ Cloan fino light clonds in
5| 730 | 6600 6g00| 6600] ... |678| 2 NbyW,|...... |c.oacx| = {c.%'. above, C8. CE. below,
8| 51]67100) 6675] 6600) ... [678] 2¢ NW,[...{ &x | » | C.above, K. below.
Means,...... 957757 7164 7060 6899 799

The .ﬁm passing showers on the 21st lefinio trace in tho rain gauge. At D r. . of the Slst, two shooting stars were
meen passing from sbout 20° below the zenith through the Great Bear towards the N. W,, and at 10 o'clock P. M, ono was .seen

passing to the West from an elevation of about 50°. Its coarse wos nearly vertical and seen for about 15 de .
Lours have been calm end fine, Maximum 76-75. Minimum 66-00, . groes. The 24



xli
Cherra Poonjee, 1851.

. JULY -218T -AND 225D, -

' é?,-‘,' Tem;ature .
) .
¢ | g‘g _.é = %’ 5 sg - s g REMARKS,
gl|a | 85| E>x| € R[S |
21st, | 6| 25715 | 6760 6725 6760 ... |710| 3 S Wi ... N oz {ovﬂi‘;‘;tfmu heavy rain, all
7 782 | 6760 | 6725 67°50) ... [710] 3 S W, cerenn | vesasarss g2 Ditto ditto.
8 734 | 6800 67'_50 67:25) ... ['7T05] 45 SW, i | verenaees R, 0. | Wind increases.
9 743 | 6725/ 66-75| 67-00) ... 690} 4- Sw,l 28251 ....... w] B 0. |Maximum 69°75Minimum 6550
10 7739 | 6725 6650 | 87001 ... '69? 3 BW,l ... " esvesnaen | Ba B 0. 'Rainlightl.er.
11 734 | 68-75 | 68-25| 68-00| ... [722] a- SW,! ccicie | o ~ | B. 3. 0. | Rain continges.
12t 711] 6850| 67-75] 6800 ... ['722] 3 S W, | 0-520]) ......... & p. & | Ditto lighter.
13 690 | 8975 6875 68'50( ... ['733] 2- sw,li.... crrasanse | M. D B Dii:.t.o ditto.
1| 72| 7000 6925( 8co| ... [38] = SW,| .o | e |22 0. | Ditto ditto.
15 -850 | 6pr00 | 68-25| 88501 ... (733} 2- SW,| 0500] ssisssss |3 R O. Mista_nd-lmin continge.
6| 638 lenas| 6swol 6s75] . lise) & SW,| | e |22 0, | Ditt0,
17 {. 639 | 69°50| 6875} 68-50} ... 1733] 2 WS W, coniea | mereees . | 3. B. D. Dit.‘_to.
18 €10 | 67.50] 66-75| 67-001 ... 1899] 3 WhyS,| 0275] ..uuoee . | 3 B, D. | Wind s little fresher.
0| 656 |6700| 6650] 67:00] ... [699] 8- WhyS,| ... | cesceeres |2 DR wseren eevsengerseneas
oo | 673 | 67-50] 6675 [ 67-00] ... j600] 25 Whys,| cees | e i p, = | Wind lighter.
91 671 § 67:00| 6650 6800 ... |'678f 1+ WS W,| 00145 semeneens 0. Yery dark;rainceused.
22 77 | 66:50] 68001 6600] o [678) 1+ WEW,| sossss | senennsis B Heavy rain.
23 681 { 67-00] 6675 | 67001 ... 69; 1 WSW,| wuuee seansnens B, Heavy rain
24 6a5 § 6675 66-00! 8550 ... |667] 2:3 WhyS,) 3075] --eee-e R. Heavy and _coatinnous rain.
2ond, | 1 '85’9 egs0| 6575 | 657561 ... 1672] 22 WSW,]... —— 2. | Ditto ditto.
g | . 618 | 6700} 6650} 6600} ... |678] 2 Wby§,| ..ueee ----- - Di&o ditto.
g | 826 {ers0| 6700 67:00] ... [69s] 1+ Wrys,) 2885) wuecns | 2. 0. | Ditto ditto.
4 620 | 6675 66:50 | 66:50] ... [688] 1° Wby 81 ceeres | sersesens 0. - Heavyandt.hic_k, but not raining.
5 619 | 6650 66'25 6650) ... 7688] 1'0 WS W, civis | cevvereee | O ML B Th'ickmisfandcloud.
6| -e20)ce7s|e6es|ess| .. Bas] 11 Woys,| 1,570) ceneeee | 22 | Ditto ditto.
Means, 25674 6770 67'13 6715 ;‘793 11-795
The 24 hours have been &lmost incessantly wet, 11795 inches having faben between 6 4. 3L of the 2ist and 6 A. m. of the

s2nd. Sky over-cast throughout with constant drifting clouds, \Abont 8 A, L of the '2}3\3 it looked threatening and stormy, but the
' Maximum temperature of air 6900, Minimum 6575, .

wind did not freshen muoh, and afterwards nearly died away.
m -




Hourly Observations taken at

AUGUST 21sr aND 223D,

g8 Temperature
gia m;- £ “':-;: . . g_ Resarka.
gg’?éé"gs"%nr g £ B s
A 1E|& & B = = o B
21st,| 6 25720 | 67:50| 6700 67:00] 00[654| 8+ WS W, | .ocoee | vearerser |0 R B | srusmnssasscamnitsarnscarssississsns
7| 144 | 6800] 6725] 67-25] .001659| 5 WSW,| ..... cosneers | Bedts | Misty rain,
8| 755 167-75)67-25( 6725] 0G5} 45 WSW,| .ecee | sseren | B2t | Ditto
o|. w64 |e6s875]es00| 6r50] ojao] 7 8] 800 | v | 3 oo b oy,
10| 790 |6875| 61900] 6725] Goless| 7 SSW e | o | ooy auous rain, but not
11 766 | 68:50] 68-00| 6725] “T51'651] 67 B SW,| covere | vrrnsnmne R®. <} Ditto. .
12| <750 | 6875} €8-00| 67°75] -25/668] 67 WSW,| eere | ceeeaie, R Ditto.
13| 730 | 6900{ 68:25( 6775] 50{685 &7 SW,|..... A e | B Ditto.
14| 710 | 6900| 68:25) 8775 50665] g SSW,| oo | ceeeenn | B Ditto.
151 702 | 6975] 6875 | 6800 75/G00] ¢ WhbyS,| ...... R . Ditto.
16| 690 [6075| 6875( 8775{100/681 ] 4  SW.| .o | wsnen | = Ditto.
17 630 | 6y-507 68-50| 87-7H] -75{°662] 4. . SBW, | evers | wvnrsrens B. Ditto, but lighter,
18| 636 | 6875 63:00| 6675 |1251636] 54 Wy S, | o | s | 0 B {ovm:"“”" about 5, still
19| 707 | 6775 6750] 6675 75640} 5 Wuoys,| . NE 0| om | Afewstars visible.
20 | 727 | 67415| 67°50{ 6675| 75i640] s. Wl ol = o Star-light night.
21| 744 | o750| 67-25| 6675 50:643| o Wuys,| 975 | e [ o {mm: n'::f& }:?rim. all
22 750 [ 6800] 6750/ 6675) 75/640) 2: WSW,| .o | ceovrerne | 0.3 | Thick small min.
23 756 1 6800 ( 6750 6675 75640 20 WS W,| .ccoe | verrrsune | 0.3, | Cloudy and over-cast.
24 *760 1 6800 6725 | 66:50] “75/635] 12 Wby 8,| ueres | corernene 0. Ditto.
22nd,} 1 746 ] 6800 | 6700} 6625] 75/620) 12 WEW,! oo | oreeeens | 0% | Ditté and foggy.
2| 795 | 6175) 67-00) 60:00]1001623] 2= WhyS,| ..ei | weesrsrn | 0.3 | Darkand threntening.
8| 121|6750| 66:50| 6575| 75/618| 82 WEW,|.....| mx | 0. | Drizzly mist.
4 ‘721 | 8760 6675 65-75|1001617} 2- WEBW,] ...... | cx cs. o. Partially over-cast.
5| 791 | 6700| 66:50| 6575) 75(618] 2 WhbyS,|...... | M. C8. 8. | wuuuuees | Fine bright stroaks.
6| 749{67006675{ 6575[100/617f 23 WEBW,{ ... l.ctm| 2 1. .

Means,...... 25733 6822 6756 66'90 <65 645 1075

4. fresh breeze continned during the greater part of the 21st, which lulled towards evening, Of rain, there wore 14075 inches
during the 24 hours : the slight mist which continued for some time on the morning of the 22nd, not being traceable in the
Pluviometer. The 24 hours have been heayy, over-cast and dark,



Cherra Poonjee, 1851.

xlii

SEPTEMBER 218t axp 22xp.

&8 Temperature
g2 | ul .| s .
s 5| E¥8]s5| 3|53 = |l w | 4 s
8 [818°"] 1S | g|> " é 5 85’ g
21st, | 6| 25742 | 8475 | 6425 6275 | 150fs50| 11 Wy N, | ... c. 5. m}:ﬂ;_@m' clear and fine
7| 787 | 6000|6500 6325 |1-75[658[ 1+ WhHyN,|....| o s S O, veerasrneras reonmseeseses
8| <700 ess0]| 67:50] 6325|225l 504| ............ e avene | OB | B {fmﬁg“,‘;’ng;‘{“ds’ mist rising
o| 7987000 6950{ 8s-00]1:50}661] 1 NE || 0B | B [{glpg 0 mom 69775, Minimam
10| 93] 7150|7075 €925|150/800}F 1+ ESE,|...| cx | = { mlfg’j“’irm snd mist from
1| -780}7250| 7200| 6975 |2:25}605) 1+ ESE, | ...... o | B | Shghtly clonded.
12| 778 | 7450 78.00| 7075{225!719] 20 Wiys, | ...... Ec | B | Ditto -
13| 754 | 7500 7975 | 7095 250[730f & Wys,| ... ¢ | B | Windfreshening.
14| 736 | 7525 7400| 7125|278} 727 4- W, [ connes 5. S sresianse
16 | - 718 | 7400] 7350| 70-25|200/715| 56 Why S, | e [ = P (PO —
161 <708 | 7¢00| 73:00] 7075 |225(719]| 1+ W w,]|..... 3 B veerrestesniertennsiesnsoras
17| 709 | 7975|725 | 7075{200{721{ 1- N,| o | = Bo | ceeeeseeiorenmseneneresentenseetsoraus
18 718 | 7225] 7160| 6975 175;700] 1*° NbLy E,| wene B. B, Heavy clouds about horizon.
19| 796 | 7025| 6950 es-25]|12sf670] 1+  wWE ... E G | B | seeeeresnnsesrninssenssssesnsens
" lao| 760] 6060 eas| 6775 |100fe6r| 01 mWByE| .. { B. | Clear star-light.
21| 4792 | 6000] 6800| 67-25] 75[651] 01 NbyE,| -..... weeeen | B | Ditto.
921 800 | 6000 | 6825 6725| 1-00{650]| 02 NByE ] ... | ......... 5. | Ditto. '
25 | 706 | 68-00] 67°50] 66-25 | 1'75[623 [ .....ccorusuerres | wveens ’ PR B, Ditto.
les]| 08le700 e5-25| 63:25 | 200555 1- W, | e S—— B. | Ditto
g2nd,| 1| 780 | 6550| 6425 | B200|2eslsee]| 11 W, | e | crreennne 3 | Ditto
2| 80| 8a00| e300 er25|17als20| 12 Wy x| ...... o | |l clonds onborison to
3| 768 | 84:00| 63-00| 62:00] 100 542] 1- W, | e een | B Ditto.
4| <60 | 6350 6275 6175 ]| 1-00f597]| 1- Wo| oo} e ] ® | Fine clear morning.
5| 758 | 63-00| 6250 6050]200r508] 1+ Why N, | .ove | veeve | ® o Ditto, light cirrus.
6| 174 | 6275| 6200 8000200494 1© Wby N, | wese | reeens | B | Eight.cirrus.
Moans, 25764 6910 6821 6643 176 629

The 24 hours have been very fine, clear sun-shine and star-light, Maximum of Thermometer in air 74'25, Munmum 62+00.




xliv
Hourly Observations taken at Cherra Poonjee.

OCTOBER 2187 AND 22ND.

¥ Temperatura,
5 # . v 3 ) REMARES,
§'g & | w E. ‘_g m% . _E
. ;B85 O3 =l -g g g =
& § 2ES ! 8 % [D.|F. ; . k 4
A |54 = E B & | B B
21st, | 6| 25808 } 6100] 6350} 6300] 50[522] 1© WSW,| coee [ cceveens | 0.2 | Heavy rain. )
7|  -ea0 | 6375| 6o25| e300 28 [50] 2 WsW,| .| st | 0.m. | Ditto ditto.
8 850 | 64:50( 64-00| 63:50] *50 5321 1’ - BE,| werer | vasierens | 0. & | Lighter and clearer.
9| 855 | cevo| 6525] 6475] soles7| 12 Ebys,| 750 |mc.ce| » [ Moximum 7000, Minimom

10f -840 ]6775] 6675| 6625f -50[589] 2- L RS [ T Y T O P
11 844 | 68-50| 67-50| 67001 501606 238by W,| ccecea | weveeenes } 0. @ | Thin covering of clouds,
12 813 | 6700 6625| 6625 637] 45 SSW,| 075 E.c B, O

00
13 794 } 6925 68-00] 6776 25 449 ¥ SW, raenn B M, B. Fa| secncvssamesnspnsscnnninsarssragtnnnane
25

14 770 | 6800 6725] 6700 B633] 56 BW,| ... ¢ 8 |o B | Possing showers,
15 760 | 88-00) 6725].67:00) 25/633] 23 SW.| ‘145| x. e jo.xmm | Ditto

18] 750 | 6775 | 6700 6875 25 [oez| s W,| | = | xm | Ditto misty.

17| 765 | 6700 6650 6650] voles| 34  SW,| .| | 0om | Heavyruin.

18| 271 | 6500[ 6475 | 6475] 00/605] 4°  SW,| “675 | wevvrern | 0. R | eeeseecnsesrecnseeniosiecssisansenenes
191 785 ]| 6600( 65:00] 8475|2584 5"  SW,[ ..o { veereen | 0. = | Wind fresheniog. '
20 | 801 | 8500 6450 | 6as0] -00ls00] 7+  BW,| .o | { 0. 22| Ditto disto

00
25
00
21 ‘814 | 64-50| 6375| 63751 00585} 10 SW,1 690 | vvirens | O-R. Ditto heavy rain.
25
25
25

3501 8 SS8W,) i | serenen | OB Rain continnous but lighter.
23 ‘808 | 6450 ) 64:00) 63-75 564) 44 WSBW,|...l ... jo.4r]| Ditto,

124 ‘802 | 0450 6400 63-75 564 3+ WSBW,| ... . 8. o.» . | Thin covering of &

22nd,| 1| -793 ] 6500) 6375 83-75| 00|585] 84 WS W,|...... s 0. M. | .A few stars visible.

22 808 ! 6400 63751 63°50

2| 779]6500] 6400 6375 25[564] 6  SW,| .o s | 0% | Thick misty rain.
8| -75]6s50f6375])6375] volsss| &+  SW,[.we o | oom | Ditto ditto.
a| 7m5lesto|eeso|eaos| 25lers| 34 BW,| .|| ® | Heavyrain
61  TF8316550] 64:25) 6400] 25589 20 SEB W, vveee | vocerrers | Be B Fog ond clond.
6 787 |6500] 6425 €350] 751507 1 S8 W, {1160 | v | 2 23| Foggy avd ruiny.
Mesns, 25800 6596 5507 6482 25 586 3685

With short intervals, the 24 hélirs have been rainy, clouded and over-cast. In the evening of the 21st o atiff breezo sprung up

from the 8. W. but did not continue more than & fow hours, The Maximum Temperature of the air was 8-, the Minimum
. 6300, '



xlv-
.General ‘Summary.

Barometric E.orTorce of

1 5 Range of Thermo- .

Barometric Pressure. Bmlll%e m:M Temperature. meteg;-ein%hours. A ;Jeg:rs Rain, &
MONTH., .

SEARN IR gl g 214] | B

AR R AR E R BRI E

2| = IERE] CRERE: CREEIER
July, .,;....-- 256-7806; 25°52525-670 | -159| 0397096} 81-00[ 6500 70:04] ©075( 100 | 538 )973|604-738[06280
August, wnereene | 25°770) 25°548:25-068 | 119] 097|078] 79:50 | 88-00| 70-08] 950| 100 | 525 -938!-6080701 | 88540

September, seeesanes | 25°848] 25:544]25-708 | 208 -050]128| 77-00 | 63-00| 6973} 12:00| 25 618 | 866/ 512647 | 66460

October, serirenes | 26°904) 25°501(25°815 | -135( 0221065 | 78-50| 57-00| 66-08] 1000f 050 [ 479]-802 -384/-592 | 41-265)

November to the 13th,,.. { 26011 25-775(25°853 | 1156 ‘0821‘087 71-00 | 50-00 | 6190 1426| 675 | 1104 '6731'374'485 _O'OOOH

N.B. The Manmnn:, Minimum a;nd Mean Thermometer readings given above, are from & discussion of the whole readings of
the month four times each day. The results given by the Maximum and Minimum Thermometers are as follow:

soxtm | gl | o, | sccionn. | e, | o, | R | Mot
July, SNV SRR IR IO [VRPIIY [RPISIPORRR IV [
Angust, e | 7489 6585 8200 64:00 ' 73:00 1475 450
September, pesene | 78478 a7 |* 1900 6100 | 7000 1350 300
October, aerene | 7134 6185 7975 5250 66:25 850 L 400
November, F— 6904 ‘ 5400 7050 | - 5000- 60-25 1850 500




Hourly Observations taken at

JULY 21sT AND 228D,

&% Temperaturs -
= -
8 . : .
2 =8 = : -] REexarxs,
2 - . i
| 832 58| 9 |63 i lg| 2|3
2 12|89 | 2| & S|p.|FR i g ] B
A |E|A = B B 3]
21st, 95749 | 6575 6600| 6600] oles2] 3+ SSE|...| aes lowz Heavy driving mist.

8

7 w62 | 66:50 | 67-00| 6675] 256451 3* Why N,| ...cce c8. B, 0. M. | A little bright in 5. and E.
8| -1r2feeb0| 65| 6650] 251640] 4+ WhyN,| wuvie | vureeeees | 0,268, | Heavy rain,

1) 7789 ] 6700 6700| 6675] "25|645)] 56 W S W, | weces | seerrer=s | 0. 3. B, | Ditto ditto.

10 7876860 6675|6675 0[648] 89 WS W,| ccvie | oereeree | 030 2. | Ditto sqially stiff breeze.
1 777 | 67°40 | 68-00| 6770 90667 78 WSBW,| ...... cs. o. M. Clearer and brighter.

12| 76s | 6900 6p75| 6050] -25[708] 6 WSW,| .| s o {mﬂiﬁywﬁ_“”““ cleater
18 52 1 69°40 | gg-50| 6900 *50[695] 8 WN W,| veeece | voreenens | 0.2 20 Heavy rain thickly over-cast.
12| 740 | 6880 39.00 68:50] 50[684] 45 Wby S, | .eeeces | sesunsees | 0. 30 B. | Ditto ditto,

15| 728 | 69:00) epoof 6850| Go[884| 5  SW,} 1575 suree | 0.3 = | Ditto ditto.

16| 716 | 6300 e8-25| 6775 50(B85 | 56 Sby W, | werses | wevunmnse [ 0.2 B | Ditto ditto,

17| 22| 6750] 6a0| 6720] B0[651] & SSW,| .| oo | 0.2 | Héavy rain,

18] 798 | 67:50| 67-00| 6700| o0j654| & sSSW,]| ... . b .
19 746 1 6700 | 65-00| 6700 0654|357 BSW,| ... | sesrens | B | Misty rain, squally.

20| 63| 6875| e7s0| 700 o850 & sSW,| el = .
21| 778 | 6575| 6700 0850f 50[699) & BbyW,| ... | | B -{ﬁ;,f;‘:“““‘“"“"’“““‘“"
22 | 786 ] 66:00] 6700 6700f 0[654] 4 Sby W,| 4625] veeveewse | 0.3 B. | Thick misty rain, *

778 | 6600 | 6850 66:50] 0[643]1 6 SbyW,| ..o | cesveern | MR Ditto ditto squally.

“763 | 6550| 6550 | 8550| 50{621] 8 Sby W,| sere [ e | = Heary rain.

*747 | 64°50| 85-50| B4-50] -50;586] 5 SSW,|.vere | cernne | = Very heavy rain.

731 | 6550 6650 | 6650| 0[843] 67 B Wby 8, | oruee | sevevenes | corviones | Ditton

“721 | 66:50 | 66:50 | 66-50| -0 *643] 56 B'W by 8, el I Ditto.

723 | 6625 86'50 | 66-50 '0|'848 210 WBW,j e | coavernee | a2 Ditto blowing very freshly.
787 | 6575 66251 6625| *0838| 9 BWby S, .eee | verrreenn | m.

-“743 | 6640 87°50 | 6675 | -25 646] 6 8 W by 8, i

2204,

@ o oe o ow o ow BB

cernng | okinavens -

Meam,-luu 752 6683 67'3‘. 6737 42 *651



Cherra Poonjee, 1852.

xlvii

AUGUST 2187 axp 228D,

é?g Temperatura
EREAIFEE . I —
BEAtE °§ s [“E|n|= E.l4l B! OB
A jd|& B = & | © E
lst, | 6 | 25798 | 6775 | 67-75( 6675 ]| 1°001839| 10 SbyE,|....| cos | Drifting mist nearly calm,
7| -820 | 68:50| 68:50] eés-00| s0l871| o SRR [ 0.3, | Thick mist.
8| 8416900 7050| 60-00] 1-500685] 01 8 ol ca | x| Ditto.
8 868 | 7000 71-00| 69°50[1500607| 1I* SbyW,|..... | crvowns | = | Over-cast with Leavy rain,
10{ -884|6875] 6900 es-00| 1-001867 | 12 Sby W, e | 0.8 2 Heavy rain.
11 875 | €900 6000} 6775112516501 12 Bby W,| ..... | 8. |0 3L B | wwreeeem U,
12| 852 | 7000| 7050 6875 {175[678| 2 Sby W,| 0260 mC. ¢8. |0 m. 5. | Clearto E.andS.
13 | 888 | 7175 | 72:00| 7000[200/704] 2 SbyW,| ...... EC PO [ el
M) 818 | 71-75] 7175 | 70-00 | 175]708 21 Sbyw,]| ... ] R B, Partly over-cast, partly clear.
15 795 | 72-25{ 7975 71-00]1-75;731] 1 e | RO 0. B. cesneanrressasatnnssesnstn sestesns
181 772 | 72:50( 7250 | 71-00 | 1°50{734] 0-1 weee | @8 | o.a | Thick fogey mist,
17{ 60 | 7175 72-00| 7100| 100739 ] 10 - - .8 o. Ditto. ’
18| 766 | 7075| 7050 39110‘ 50:695) 1 ShyW,|...| cca | o Thick mist.
19| 798 | 88-50( g8:50| 67501006561 1+ | ... .t e8 | o B, | Afewpatchesofb,
20 827 | 68-25| eg-00 68-00 1001667 | 1-0 vense | ‘E.C8 | 0. | Misty and thick
LSI ‘840 | 68-00| ga-50| 87-00 1'50'-640 1+ e | = C8 0.0 | seesessstenssratiasiennsineais .
22 859 | 6775 8300 67:00|10GB45) o | ... .1 x es. o. Over-cast clear to S, S. E',
23 868 | 6775 es-00) 6725 -15.'-353 ) L R vernonnee | 0. B | sreenvessraserecsrasnerencerarnirasanee
24| -gee | 68-00) 6300 67:00|100645) 01 SbyW,|.....| = | o, [ Still over-cast.
gond,| 1| 861 | 67:50] ga:50| 67:50]100/656| 01 Sby W, | .cccr. | sesennse | 0. 2. 3. | Faining.
9| 8576750 ésoo| 6750f '50°660] 1+ SSW,| ... e | R Ditto.
8| 844 | 6750 @8-00( 67-50| 60660 .1 SSW,| ceeer | cvereene s | Heavyrain,
4 861 | 6725 6750 | 67-00) *BOlGd0l 10 00 | . | .. S R Ditto.
g -] 471 6#-50 6725 | 67:00| 251653| wrvieenmrentees | srens | i MR, | sresvraserencnissantisiiaseionsnisnnes
6| .--878]6825| 6900] 68:00[100:867] 2 Sby W, | ccosi '} cocreene | 2B | rrsssismmiiimncn i
‘Means, .. 25°836 69710

69°52 68'00 108 674

-
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Hourly Obsercations taken at Cherra Poonjee 1852.

SEPTEMBER 2lsr AxD 223D.

th Temperaturs.

53 L3 2 Y . Remanxs.
5[ EE1%ES [B2lnle| 2 (222 :
A l=l4d A 2 B 2| 8. 1
21st, | 6| 25002 | 6725| 0780 67:50] ... [665] 110 WEW, | ceoves | voriineee |2 e 20 Huv;lm

7| 05| o750 6720 07:20] ... [036] 1on1 W W, [ 9875] .cccor. |0 202, | Heavy rain, mysmrgne.

8| 73| 6e50] 0uz0] 500] .. f611] 100 WEW, | vres | s | @26 | Rimorch less wind lighter

0 704 | 6475 6500) 6500] ... [O11]| 8 WhbyS,| wun - ‘ . - Rain lighter. !

10| 706 [ 6520 6550 | 0550 1000612] 89 Why 8, [ seeses | wrvvere | 37 | Slight raln and mist.

1| 70| 0s75| ees0| 6675) ... [60] 89 WhyS, [ | woeer | 3 .| Bainpand dondy‘.

12{ 708 | 6675 67-00| 67:00] ... [654| 87 Wby 8, | coorrr | srncessns | @3 .|, Misty cloud,

13 7780 | 07°504 @a-00| 6800} ... 1676 72+ WhbyB,| eoeree | O E: l:l. ZEMkacleamr .

10| 79 fo8s0) oa7s | 0as0jonsoms| 7 Woy b f @cn | {“ﬁ‘;_f’gmmudn but not

15| 07 | 6875| co-00| 6875 |0-257001} 7 W, | 0520 o.cs. | 0,3 | :Misty and overeast.. .

16| 750 | 6850 ca75| 850fonstoss] 78 W,| .| o & [0.m . Thick misty clond.

17| 6o | 6850] oas0| 68:50] ... [687] 56 W, oo [ 08 | - | - Thick mist. *

18] 781{0875| 6875| 0875) ... [003] 67  W,| e i Lo ms ":ﬁeavy:lain."

10| e | os50] 6p20| 60-00|020608] & W, | eeee | vreresne | e Heavyrun.

20 <95 | 67:501 88-00| 6800] ... |0768] 54 W, | vses | € B m:o« -Notraiﬁing,but misty,

21| 818 | 6750 0800 6800) ... (670 54 W, |evis | s | 0. "-Notmmmgbut misty,

22 832 | 67°30| 68-00( 88-00] ... [076] 4-3W.WhyN, | veres | aeennnees | O 20 B Baintb.lcknndheavy.

o3 | -a3s | 0750] cs0o| 6800 ... [676] 43 W, | e | ereernns o.:::.-' -Tluckmm,l. -

H ‘822 | 67-30| 65-00) 68.00] ... ['670] 4 Why N, | wseer | wereerras O M2 | Mistythckrmn und'clond.
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APPENDIX C.

ON THE LANGUAGE AND ETHNOLOGY OF THE KHASIS.

THE peculiar position of the country inhabited by the Khasis; their connection on the
one side with the Bengalli groups which dwell in the plains of Sylhet, Tipperah and Mymen-
sing, and on the other side with the Assamese; their close propinquity to the very remarkable
race of the Garos on the West, (a propinquity, which is nevertheless accompanied by a total
absence of any intermixture by marriage, and only a very slight intercourse in the way of
commerce) and their intimate relation on their Eastern border, with the Cachari (Bodo?)
the Nagas and the Mishmi, and so with the trne Indo-Chinese borderers; all combined to
render the study of their language, their habits and customs one of great interest. The daily
increasing interest attached to the relations of these Indo-Chinese borderers with the other
great groups also pointed out the Kham, as a fribe likely to afford many valuable points
of comparison,

The earliest notice I have been able to find of the langnage and character of the Khasi
(Cossia), is in & brief paper published in 1831, in which the author refers to the remarkable
monumental stones, which are so numerous throughout the XHills, and of which a rude
representation is given.(a)

The Rev. W. Lish, for some time Missionary at Cherra Poonjee, published in 1838, (3)
a brief, but valuable account of the Khasis, at the close of which he gives a summary of the
principal peculiarities of the language. It is, however, so concise and limited as to afford
little aid in tracing out the relations of the tongue.

In 1849, Mr. Robinson (of Assam) published some valuable notes * on the languages
spoken by the various tribes inhabiting the valley of Assam, and its mountain confines,” (c)
among which the Khasi, or Kassia, was of course included, Mr. Robinson gave a brief,
outline of the grammar and construction of the language, drawn up from information furnish~
ed by the Rev. T. Jones of Cherra Poonjee, accompanied by a short -vocabulary of the tongue.
In the majority of its statements, this paper is correct.

The most recent account of this tribe, with which I am acquainted, is in a paper signed
W., published in March 1852, also founded on the papers of the Rev. T. Jones, but accom-

. (@) Gleanings in Science, vol. iii, p. 172, signed C.
(%) Calcutia Christian Observer, March 1838, p. 129.
(c) Jownal Asiatic Society, Bengal, March and April 1849, Nos, cci., coils
[
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panied by many original remarks referring to the habits and customs of the people. The
author does not, however, enter on the structure of the language at all. (d)

As many of thestatements in these papers are correct, but are intermixed with what
appear to me to be incorrect views and erroneous deductions, I shall, in what follows,
endeavour to combine all the information I have been able to obtain without specially
referring to these papers, either to correct what may be erroneous, or confirm what appears
to be correct.

And as preliminary to all other inquiries, I shall give a brief account of the structure of
the Khasi language or dialect, and a vocabulary of all the words I have been able to ascertain.
Any more general remarks on the peculiar customs of the tribe, some of which are remark-
ably interesting, I shall reserve for another occasion. (¢)

I am also obliged to defer any remarks on the relations of the language, the elements
of which are here given. Constantly occupied in other pursuits, and without the necessary
works of reference for such inquiries, I feel that such remarks would possess but little value.
And these relations can be traced out by others who may never have visited these Hills, as
well as by those who have,

Proceeding therefore, at once, to the investigation of the language spoken by the Khasi
tribe, it is first needfnl very briefly to explain the letters used, and the sounds expressed by
such Jetters, in transferring to a written form the words or tones employed by this tribe.
Anxnd first, therefore, of the orthograplly of the language. (f)

OrrHOGRAPHY.—The Khasis possessing no books, no written language and no alphabet,
it is consequently optional for any inquirer, who may endeavour to render intelligible to
others the sounds used by this tribe as descriptive of objects or actions, to adopt any known

(d) Calcutta Christian Observer, March 1852, p. 119. T believe the author is the Revd. William Pryse,
Missionary st Sylhet.

(e) I take this opportunity of expressing the obligations I am under to the Reverend Wm. Lewis, of Cherrs
Poonjee, for most valeable aid in obtaining a knowledge of the Khasi langunge. Mr. and Mrs, Lewis have been
resident at Cherra since 1843, in connexion with the Welsh Calvinistic Methodist Missions, and have both acquired
an excellent knowledge of the Khasi tongue, which enables them to converse freely with the Natives. I would also
bear the warmest testimony to the great and beneficial influence which their quiet energy and unobtrusive picty
have exercised, and continue to exercise, over the Natives of the Hills Their admirably-conducted Schools,
(both for boys and girls) are at the same time rearing up a generation trained in habits of cleanliness and decency,
instructed in useful arts, and taught the observances of truth and morality. The feeling of regard for Mr, and Mrs,
Lewis, which the Natives express, notwithstanding the steady opposition offered o their superstitious observances,
is in itself the strongest testimony to their consistency in well-doing.

I am also indebted for valuable aid to Mr. Shadwell of Cherrs Poonjee, whose long residence in these Hills, has
made him well acquainted with the Khasi Jangnage,

(/) 1 should mention, that a short primer, and the Gospel according to St. Matthew, have been published in
Shast, in connexion with the Welsh Missions. These are in the Roman character, and differ in soveral respects
tom the orthography I have adopted.
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gystem of letters, which might be advisable, For many obvious reasons, I have gelected
the Roman letters, consisting of the following 13 consonants: b d g hj k Imnprst,
. and of the vowels, @ ¢ ¢ 0 # w and y, (considering w, as a vowel sound.) And with
~ regard to the sounds represented by these letters, it will only be necessary to mention that
‘they are the ordinary sounds conveyed by them on the Continent of Europe: that g is
always hard; % invariably aspirate, and when it eomes therefore after and with other conso-
nants, must be sounded separately, { pk for example being never sounded as f, but as the
letters ph in up-hill. The nasal z occurs (but not so frequently s in Bengali and Hindus-
tani) and is represented by » ; this sound is in many cases harder and harsher in tone than
in those languages, and may be better expressed by gn.

When the vowels are accented, it is to be understood as intended to convey the grave
or lengthened séund of each, 4, for example invariably conveys'the sound of es in the
English word feet: é the sound of e, in there. The short or unaccented & is intended to
convey (the same sound which it is used to express in Urdu) something between the sound
of @ in America, and of % in but; while the letter ¥ conveys the sound or nearly so, of
u in put, or more correctly a sound between this and that of e in pet. The diphthongs

have the same sounds as they ordinarily express in English, ex having however, the

German sound of the same combination of vowels.

It would seem almost absurd to apply the terms ordinarily in use with reference to the
inflected tongues of the Indo-European group, when we attempt to describe a language
50 essentially uninflected, so devoid of all those artificial variations, and so essentially simple
in its construction as the Khasi. And perhaps the simpfest and most correct method would
be to indicate in the first instance, the general group of the root words, and then to show
how these, by the simple addition of sundry prefixes or affixes, have their signification so
altered, as to be respectively analogous to the several forms known in English and other
inflected tongues, and called «parts of speech.” And Ihave little doubt, that, were our
knowledge of this tongue and of its relations more perfect than it is, we would be able to
trace out all these variations in form or sense, and to redunce them to & fow, very few, simple,

and generally applicable rules.

Unfortunately this is not the case, and it will therefore be desirable to adopt In some
degree the terms in ordinary use, and to apply the distinctions.usually acknowledged, in the
more complicated languages, of parts of speech and of their relations,

Takine these therefore in the commonly received order, we find no true articles in Khasi,
either deﬁn?te or indefinite. There are two prefixes which are invariably used before nouxs,
(s and ka); these indicate the gender of the noun to which they are preﬁxed: (‘l-t, mascu]ulle
and Az, feminine,) & being the plural common to both genders. They allso indicate, as will

« be seen, the number of the nouns to which they refer, and may therefore, in some sense, be
considered the equivalents of articles in other tongues.
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Nouns.—Of genders, there are only two in Khasi, the masculine and the feminine, which
are indicated by the prefixes, noted above, in the singular number; but in the plural can
only be shown by the addition of skinrung (male) for the masculine, or of Aynthei (female)
for the feminine ; (this is however very seldom done:) or by a reference to the gender in
the singalar.

There is no neuter gender: the names of objects, which in other langnages would
be considered neuter, are in Khasi preceded occasionally by the prefix i, but in the singular
number. This is somewhat analogous to a neuter prefix, but appears rather to indicate
a collective sense or a doubtful or epicene gender than a true neuter. In the majority of
cases, 100, this prefix in this sense is used only with words adopted from other languages,
such as Bengali or Hindustani. Thus a Khasi will say & Aathi, meaning an elephant, but
as far as ] have been able to trace this expression, I believe he would intend to convey by
this, one of the elephant kind, withouf reference to, or, as it were, from an ignorance of
any distinction in gender.*

There is no inflexion whatever in nonns ; no change for the singular or plural; no declen~
sion ; the sense conveyed in other languages by the various cases is here attained by preposi-
tions or other particles prefixed to the root words; or in many cases, the position of the
word in the sentence suffices fo indicate the case. .

ApsecTIves.—In Khasi the adjective or qualifying word is generally placed after the
substantive to which it applies. There are no inflections either for case or number.

Adjectives are formed by the relative or adjective prefix ba, being placed before the
sroot word ; the ordinary prefixes (# and Za,) being also used to denote the gender and num-~
ber. Thus from riz (a root implying diminutive size) comes u ba rit, or ka da rit, small ;
from Lk comes u ba Lk, or ka ba Lk, white; from & bha, (compounded of ik, to see, to
appear and bka, good) comes u ba ik bka, or ka ba ik bha, handsome; from buk, rz'h, (com-
pounded of the roots buk, to put or to place, and rik, to conceal) comes u da or ka ba duh
rik, hidden or concealed.

The prefixes z and %a, are generally in a sentence placed before the adjective, as well
as before the noun, as u brju u ba kraw, a big man, or, 8 man who (is) big; %a famthet ka
ba ik bha, a handsome woman (or 2 woman who looks well ;) but this is not invariably the
case, as ka lung rit, a small boat, or ka lung ba rit, (the latter being more correct,)

i Iiim bf:gerong a high mountain,

u lum jerong,
ka Fitab ba buh rik, a concealed book, without the second prefix u or %a.

* Ki, used in the singular sense, is frequently a term of respect or honour, Is this analogous to the use of »
the plural in other languages in a somewhat similar way 2
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-

ComrarrsoN.—The degrees of comparison are produced by prefixing Eham for the
comparative, and fam or kham tam for the superlative, as, '

ba bha, .. bakham bha,, - - . ba bha kham tam, or
- ba kham bha tam,

good, *+  better, . best.

ba kraw, ba kham kraw, ba kkam kraw tam, or
; ba kraw kham tam,

large, larger, : * largest.
ba rit, ba kham rit, ba kham tam rif,
small, ' smaller, - smallest.

A high degree, without the absolute superlative being conveyed, such as our English
expression very, is, in Khasi, expressed by the addition or postfix ¢ (hard) to any adjective
as ba bha, good ; ba bha eh, very good; ba rit, small ; ba ri ek, very small,

All words expressive of quality or attribute, are indifferently nsed adjectiveiy or adver-
bially, as kari ba bka a good country; u la leh bka, he.has done well; ka briu bymman, s
wicked woman ; ki leh dymman, they act wickedly : u brin u ba stad, a wise man ; v la thoh stad
eh, he has written very wisely. The last instance shows also that these words admit of
degrees of comparison exactly as adjectives; the only distinction being the constant absence
of the adjective prefix b, when these words are ‘used adverbially. Thus a Khasi would say
% ta u brin u thoh Aham bha ia ka taka brin. That (or the) man writes better than that (or
the) woman. :

Abstract forms of nouns are rare; they are wsed, however, and the means of forming.
them exist: compound words of .this class, and of many others, are most freely and profuse-
ly formed by the Khasis in their ordinary conversation. .

Proxouns.—The personal pron:ouns are given.below in the vocabulary, and afford the

only instance of any approach to inflexion, which I have traced in the language. Thus the
*singular of the first person is nga, the plural ngi (we): of the second person the singular is
pha, the plural phi (ye); of the third person the singular is u, or %z, the plural %, (they).
The idea of possession is given by the prefix of the particle jong (of or belonging to) as jong
nga, mine; Jong ngi, ouxs ; jong u, his; jong ka, hers; &e., &c. The relatives (who, &c.,) have
been given above, viz., u ba, ka ba, &c., literally ke or shethat. The interrogatives are u ei,
ha e, u noh, a3 u i u ta, Who is that? katakaba lo wan she iing, ka & (literally), that
(female) who has gone into, the house who (is she)? |

Whose (relative) is therefore jong u or jcmé %a ; whose (interrogative) will be jong u ei or
. jong ha e as whoso- bird s this? Aa neh Az sim ke mg haci. The demonstratives ave u ta,
that; ka ta, that (fem :) u neh, this; kaneh, this (fem :) from the above are formed by re-dupli-

' ?
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cation (as in Latin quis quis, &c.,) unc-uno-ruh, (masculine) kano-kano-ruh (feminine) whoso-
ever; kaei-kaei-ruh, whatsoever ; and the adverbial kumno-kumno-ruh, howsoever.

The prefixes v and Aa, and A plural, are invariably nsed mth the pronouns to d:stm.
guish their gender, in the same manner as with substantives.

-

Numerars.—The Kha.'u sysﬁem of numeration is very simple, and proceeds by decades.
The cardinals extend from one to ten, from ten they proceed again through another decade
up to 20, beginning with kad wei, (more cne) or eleven, kad ar (more two) or 12, kad la
more three, or 13, &c., &c., up to 20, which is ar pheu two-ter or two decades, or 20; thence
they proceed in a similar way, s arpheu wei 21, arpheu ar 22, &o., to 80, which is lai pheu
three-ten, or 3 decades, sau pheu four-ten or 4 decades, or 40. In precisely a similar way

all the numbers up to one hundred are formed, 100 is in Khasi skispak (shi being the form-

of wei, one, nsed in composition,) or one hundred, hence we have Lispak 300, sanspak 500,
kynda spak 900, shipeu spak, ten hundred or 1,000. But the Khasi tongue has no term for a
thousand the word hazar, pronounced by the Khasis hajar, being borrowed from the Hindustani,

. The ordmals are formed from the cardinals by the addition of wz, or wat, as follows :—=

. 1wei (m composmon shi) one, |7 ki gin first,
- ar two, , ar sin second, ° : .
san five, : : san sin fifth, -
phra pheu elghty, A . phra pheu sin eightieth,
ar spah two hundred, ar spah sin two-hundredth,

VerBs.—The verbs are the principal root words of the language. They are for the
most part monosyllabic, or unisyllabic, and I have no doubtthat a more extended acquaint-
ance with the langunage and its structure would show, that they were. invariably so, when-
ever they express a simple or radical idea. .

These root words undergo no change of form, and no inflexion, either for tense or mood,
numbe: or person.’ :

Moos.—The éndicative § is the simple root form. The imperative® is formed by prefixing
the parhcle to, 83 from the root ryklue laugh, comes o rykhie Jaught
. » 3 g leit” go -y lolet, orphmlelt,ormunlelt.

r—

* For the imperative  come” alle is more commonly used than o wan, as alle hangneh, come here: although ¢ wan
is also correct, and is used, as, o wan hangneh, come here. Bimilarly 4 go” is commonly expressed in Khasi, by
&hi (literally atir yourself, aronse,) as khi noh, go away, the regular verb leit, to go, being frequently, or indeed
generally, used with it, as khi leit sla lum, go to the mountain: & leit without Ahi ia also commonly used, Ak sppeu-
mgtogweanmtenmnmfumto the commands . .

-
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The infinitive i3 formed by the prefix dan, asban rykhie, to laugh ; ban leh, to do; dan thoh,
to write. ' :

To express time, the Khasis use but few distinctive forms, For the present, the simple
form of the root verb is employed, as nga thoh, I write ; u #hoh, he writes 3 ki thoh, they write
For the idea of past time, the verb Ik, or Iz (complete, fulfil) is used as an adjunct or
auxiliary, as « la lek, he has done, or he did; me % thok, thou hast written ; and a somewhat
similar idea of time to that conveyed by the English pluperfect tense, is obtained in Khasi
+ by a re-duplication of this particle Zz, or by the addition to Iz of lah, as u la lah thoh, he had
written ; Ai la leh leh, they had done, &c., &e.. - : _ ‘

The future tense is conveyed by the simple addition of the sound of ’z to the nomina-
tive, as nga ’n thok, I will write; w'n kit sha ting, he will go to the house; A'n thoh iz Aa ta,
they will write that. - .

. :

These are the only true tenses or times admitted in the Khasi; but by the prefixing of
sundry other words, the several distinctions of time, which are requisite for accurate descrip-
tion, are readily obtained. In this manner, a progressive force in the present and past times
is obtained by prefixing the particle dang, still, yet, as u dang deh, he still drinks or is drink-
ing ; u la dang deh, he was drinking, or he still drank ; nga dang bam, I am still eating, Simi-
larly, the idea of being about to do, or on the point of doing, as connected with the future
time, is conveyed simply by putting the particle sa (about to, or on the point of;) between the
nominative and the verb, as nga 'n sz wan, I am on the point of going ; &' sa thoh, they are
about to write. :

Voices.—The active forms of the verbs have occasionally & passive signification con.
ferred on them by the omission of the nomindtive, as « la thoh, with the nominative is, he
has written, without the nominative (X thoh,) it signifies, it was written. In this form the ’»
or rather the sound of n, is expressed in full as ym, as ¥n thok, he shall write (with the
nominative) yn thoh, shall be written, (without & nominative.) .

ParTicLES.—The principal particles are given in the Vocabulary ; and are there divided
for convenience into the several groups of adverbs, prepositions, &e., &c., although, as I have
already” remarked, there is but very little ground for dividing them in this artificial manners
many adverbs being also adjectives, prepositions and conjunctions; or to express it moro
accurately most root words being used indifferently as adjectives, as adverbs, conjunctions,
&., &e., according to the structure of the sentence. And it would, therefore, be more just
to view them all as particles, expressive of certain qualifications or relations in time, place,
quantity, and which are by simple prefixes and affizes rendered applicable in many different
ways. To give an instance of this, dun is a root word expressive of the general idea of
being behind either in place or time : hence we have kadun (ha in and dun) adverb, after; (an
adverb of time) hadun preposition, after: (shadun) (ska to-and dun) ‘behind, backwards, (an
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adverb- of place.) From skiwa, before, adverb of time, (from shiwa first?) we have ska shiwa
before or forwards, an adverb of place. .

Tn the valuable paper by Mr. Robinson, to which I have alluded before (Journal of
Asiatic Society of Bengal, April 1849,) it is stated that the Khasis use a large number of
insignificant particles. As far as I could ascertain, this is an entirely erroneous idea. - The
particles are undoubtedly very numerous, and occur very frequently in the colloquial use of.
. the language; but they appear to be used'in all cases for a definite purpose, and to convey
peculiar shades of meaning, or slight differences in time or other relations, Besides this
frequent use of particles, the very varied and remarkable intonations of voice used freely’
by the Khasis, and the unceasing tendency to the juxtaposition and composition (partly)
of words in order to express complex ideas, render this language & peculiarly expressive
one, although being without any Literature, and withoyt even any written form, it is neces-.
sarily a difficult task to render it a medium of communication, or of instruction, except-
ing orally.

The intonations of voice, to which I have just alladed, strike a visitor to the Khasi Hills
very forcibly after a residence in the plains of Bengal. The continmous gush of sound,
which rushes, with a volubility I have never heard equalled elsewhere, from the lips of a
Bengali Baboo, is strongly contrasied with the short jumping guttural tones of the Khasis.
The constant recurrence of haif-suppressed, half-uttered chest-tones, and the frequent eleva-
tion and depression of the voice, though not unmusical, give a peculiar jerking character to
the sounds, and a kind of unfinished or incompleted tone to the words, (somewhat like the
sudden stopping of the vibrations of a musical string with the hand.) This gives the
listener the idea, that the teeth and palate are much more nsed in the formation of the tones,
than the lips, and that the speakers trust as much to the modulations of their voice, as to
the actual tones used, for the expression of their ideas. The Khasis also in common with-
most half-civilized tribes are excellent pantomimists. The expressive and easy action, with
which they accompanied the describtion of any occurrence, or the relation of any story, has
often excited my admiration. In fact, after a very few weeks’ residence, I could in a great

degree understand their recital of such occurrences, although not a word of the language
they nsed was intelligible,

As might be anticipated, no regular system of syntactical construction can be traced in
the Khasi tongue. A few, however, of the most obvious rules, or principles observed in the

construction of sentences have been gathered from the knowledge of the language already
acquired, and may be stated here.

-1st. The particles » and Aa, are constantly used before masculine and feminine noutts,
in the singular, and %, in the plural, as %a iing, & house; u fum, a mountain; ¥ drix men. If
the object referred to, is to be more particularly defined, or the expression to be rendered
equivalent to the use of the definite article in English ta, to, or neh, demonstrative pronouns
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are used, the pronominal particles u and k#, being repeated after them, a8 u 2z u brin, that
man: ka neh ka ding, this house; i neh ki blang, these goats.

2nd. A noun never occurs as the immediate or direct mominative to a verb, these
particles u, ka, or %, agreeing in gender and number with the noun being interposed, as

u brin u thok, the man writes, literally, the man he writes ; %a diing ka lo dub, the tree has
decayed, &t brin ka la lit, the men have gone.

As in other languages, where two nouns in the singular occur, united by the conjune-
tive particle bad (and), the interposed particle (pronominal) must be in the plural as u brin
bad ka brin ki la kit nok, the man*and woman (they) have gone away.

The same rules obvicusly apply when the relative pronominals are used ; as ki brin
ki ba la leit sha lum; the women who have gone to the miountain, ka brin ka ba la thok, the
woman who has written. Similarly also with collective nouns, sccordingly as they express
- the idea of unity or plurality, the interposed partlcle must be either singular or plural. To.
this rule there is an exception, when the verb is placed before the nominative,’as is not

unfrequently done; the particle is then suppressed, or is in some cases placed before the:
verh, and suppressed before the noun.

3rd. La, the particle used to give a past sense with verbal roots, (see above) is some-
times used as a sign of possession, or of the genitive case, as u lz kit ska la ting, he has gone
to his house.* The same Iz is sometimes used for lada (1f) apparently a simple contractiom
of the latl:er word.

4th. When singular pronouns are connected in a sentence by the copulative dad (and),
the pronouns are again repeated before thé verb, observing in this case, fo use the old
terms, “that the first person is more worthy than the second, &c., &c., as nga bad phi ngi 'n
shong, Land you (we) shall sit ; me bad u pht'n leit noh, thou and he, (ye) shall go away. Bat
if united by ne (or) then the plural pronoun is not interposed ; but the partlcle yn, as phine u
yn lih {a ka ta, either you or he will do that.

VErBs.—To express negation, the addition of 'm to the nominative case (a contraction
of em no) is very constantly used as nga'm la thoh, I have not written,
: ki’'m la leit noh, they did not go away.

The particle jiu (ever, or at all)) is frequently used between the verb and the
nominative case, always with the radical, or in the present tense; this addition, hqwever,
nécessarily gives somewhat of a past tense, as wm jiu leif, he never goes, or he never

# T have not been able to trace the reason of this application of this particle. It may possibly be a different
porticle from that used as an adjunct with verbal roots, but I could not trace any distinction whatever in sound.

g
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has gone; phi'm jiu peole, you never read, or never have read. In consequence of this
implied past sénse, the particle la, the sign of the pa.st time is, generally speaking, not used
along with Jzu. .

The conditional sense which in inflected tongues is conveyed by a different
termination or form of the root word, is in Khasi, conveyed by the particles or adjuncts,
of Iah (be able), bit (be fit or right), and dei (a duty or obligation,) as in the following—
* phi lak leit mynts, you can go now; nga la lah thok ia ka neh, I could write this ; phi'n bit
ban leh ia kata, you should do this; ka dei ban phin thoh, you must write, or it is your
duty to write, ]

It was stated above that ban is the sign of the infinitive (or the equivalent of ‘the word
to,.in English) but when fwo verbs come immediately together in a sentence, this particle
ban is omitted, as in like manner the,word, to, is in English, as nga dang leit thok, I am going
to write; nja'n leit thoh, I will go write; alle shong hangneh, come (to) sit here; but when
any noun (or pronoun) comes between the verbs, the particle an is not suppressed, as nga'n
kit sha iing ban thoh,I will go into the house to write, precisely as in the English sentence
the word, fo, must in this case be used also.

The immense number and peculiarly rich variety of compound words in the language,
and the extreme facility with which the Khasis form them o suit the ideas they may desire
to express at the moment, render the prmclples on which they are formed, more important
than they might otherwise be.

The language, being essentially monosyllabic, all the relations of words in the construc-
tion of sentences, and in composition, depend on the juxtaposition of these monosyllables.
These roots, however, when united to form compound words, never undergo any alterahon or

change, being simply juzta-posed; a few cases of elision of a letter occur, but these are
exceptions. '

One of the pﬂncipal classes of compound words, is the large group of caunsative or

causal verbs. These are very simply formed by prefixing the particle or verbal root pyn,
to the root word, as in the following instances:

kraw,  great. pyn kraw,  to make great or magnify.
long,  to be. pynlong,  to make, to be, or create.
mah, to rise, pyn mih, " 3 Yise or raise.
hoit, to be well. pyn koit, » 3 bewell or heal,
bam, - to eat. 2yn bam, s ° 3 eat

bad,  to follow. 2yn bad, to hunt.

dei, be necessary. pyn dei, to necessitate,

da, to cover. ryn da, to protect.,
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This principle is of universal application, and the parficle pyn may be prefized to any
root in tHe language, and thus form an active verb, as in the following cases with adjective
(?) roots: .

bha, good.  pynbha,* to make good, or ameliorate.
bun, many. @ pynbun,  to multiply.

eh, hard. pyn ek, o to harden.

“kloi, quick.  pyn kloi,  to quicken, or hasten.

th,  white, - pyn Lh, to whiten.

Another very numerous group of verbs, iraplying a mutuak rec'i_procil:y,' or sociality, or
community of action, are simply formed by prefixing the particle or radical ia* to other root-

words or compound words, as

dih, , to drink. ' ia dih, . to drink togethér.

dat, to strike. iadat,  to atrike mutuaily, fhat 1s, to ﬁg]‘lt.
kren, to talk. ia kren, to talk together, or converse.

L 4

To these compound verbs again, when intransitive, the root pyn is often prefixed, to give
them a causative force as :

ia soh, to join. pyn ia sok, to unite.
ia kloi, tohasten.  pyn ia kloi, to cause to hasten, or to expedite.
ia bein, to offend.  pyn ia bein, to slander or libel '
Nouns expressing agency, or the agent, form another large and important group of com-
pound words. These are formed by prefixing the word nong to root-words. (This word is
.used in a way very similar to that in which the affix walleh is used in Urdu) as, from

bit, to sow, comes n;n_q bit, & SOWer.
bam, to eat, ‘s  nong.bam, an eater.

" dik, to drink, o nong dik, a drinker.
dah, to pat in order, ,  nong dak, « an arranger.
ap, to watch, » nong ap, a watchman.
ngin, to reckon, »_ mOng ngim, a reckoner,

#* This radical or particle iu is also used, as will be seen on reference to the Vocabulary below, as a preposition,
and is used before almost all nouns or pronouns which form the immediate objects of verbs, as nga'n leh ia ka ta, I
will do this, Tt is occasionally suppressed, especially when its use Would lead to & repetition, and consequent con-
fsion, or where in other languages the accusative case or object: of the verb is followed by the dative ; or, in- o-thar
words, where the iden conveyed by, or the action expressedvby the verb, affects not only the object, but the n‘aclpient,
ns, I will give this book to him, nga’n ai Aa neh ka kitab ia u, not, ia ka kitab; but, X will do this, nga’n leh :aka i
This similarity of the prefix for the dative and acensative cases in Khasi, becomes of greater interest, taken in con-
nexion with the peculiar way in which it is used, or suppressed, when we compare it with the similar use, or non-use
of the dative and accusative suffixes in the Bengali and Hindustani ; and with the inferences which have been drawn ]
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. This word nong is similarly prefised to compound words as to causal verb or to
reciprocal verbs, as from

ryn im, to redeem, comes® nong pynim,  redeemer.
pyn khia, toheal, , ,  nong pyn khia, a physician.
ia syllok, to consult, ,» nong ta syllok, a counsellor.
ia said, toplead, ,  nongia said, a pleader.

Though I have not been able to trace the existence to any great extent of abstract
nouns, (as might indeed havé beén anticipated) in the Khasi language, they do occur, and
are formed by prefixing jing to the root-word, as from

leit, to go, comes jing leil, a journey.

bam, to eat, . ,jing bam, . food.

shong, to sit, _o» Jzng shong,  seat.

tiah, to sleep, ,, jfing Hah, bed. _
thoh, “to write, ,, jing thoh, writing or document.

L ]
Compound particles are produced by the simple juxtaposition of the simple particles, as in
some English words, sach,as without, upon, &c., thas we have in Khasi Az lor upon (ka in
and lor above) sha shi shiang, across, literally fo one side, &c. &e.

In the foregoing remarks, references are made throughout to-the ordinary rules or
practices of English construction, as being those most familiar to myself, and therefore most
naturally occurring to my mmd.

In the following Vocabulary, the short list of words uniformly nsed by Mr. Hodgson
-and given for so many of the dialects and fongges of the Indian races and of the Indian
borderers, in his many valuable papers on this subject published in the “ Journal of the
Asiatic Society of Bengal,” is taken first, for the purposes of cc.:mparison. And to this list,
I have added as full a series, as during my brief stay among the Khasis, I was able to
ascertain. These have been entered in English alphabetical order, as affording the greatest
facilities for reference. Although I am fully aware of the many defects which occur, I
think a list of some four hundred worsd, selected on mno fixed system, but obtained in the
ordinary progress of intercourse with the people, will enable a fair comparison of their
language with others to be instituted, and thus throw much light on their origin and relations,

L4

from this (see Jour. of Asiat. Soc. Bengul, No. 11, 1852. Revd. W. Kay, on the connoxion of the dative and
accnsative, &c.) The primary sense of ia would seem to be, as Mr. Lewis explained it, *a general ides of motion,
under any condition, or in any form, or of the transmission of au action;” and thus signifving to, towards, sgainst,
unto, &e., can readily be used, as appears above, in composition, to denote a mutuality of action, or a transmission of
sction from one to another. The same word or rogf iz, is used by the Khasis, when any number of persons assem-
bled together purpose to rise up and go away or separate simultunsously,



Air,
Ant,
KArrow,
Bird,
Blood,
Boat,
Bone,
Baffalo,
Cat,
Cow,
Crow,
Day,
Dog,
Ear,
Earth, (zamin)
Egg,
Elephant,
Eye,
Father,
Fire,
Fish,
Flower,
Foot,
Goat,
Hair,
Hand,
Head,
Hog,
Horn,
Horse,

VOCABULARY,

ka suin; byneng.

1 dykhia.

u knam,
5im,

ka swam.
ka liing,
ka shung.
shinreh.
miaw.

ka massi.
tyngab.
ka sngi.
u kseu. (a)

" ka shkor,

ka khyndeuw
ka palling,
hati, (H.)
Ea khymat, -
u kypa. (5)
ka ding,
doh-kha.

ka syntia,
ka slajat,
blang. .

ka shniuh.
ka k'ti. ()
ka khleh.

u sniang,

ka réng.

kolai. (d)

House,
Ironm,
Leaf,
Light,
Man,
Monkey,
Moon,
Mother,
Mountain,
Mouth,
Moschito,
Name,
Night,
0Oil,
Plantain,
River,
Road,
Salt,
Skin,
Sky,
Snake,
Star,
Stone,
Sun,
Tiger,
Tooth,
Tree,
Village,
‘Water,
Yam,

ka Iing,
u nar.
ka sl4.

'ka shai.

1 briu.
shrih.

u bynai.

ka kyme. (¢)

g Tum. (f)
~ ktim or shintur.

n'kaiting.
ka miet.

ka jim-phy-niang.

ka kait.

ka wah.

ka lyn-ti,

ka m’leh.

" ka snep,

ka byneng.
busein. (g)
khlur.

u mau.

ka sngi.

- u Jaman.

ka byn-niat.
ka diing,

ka nung ; shoung.

ka um. (%)

" (a) Compare Lepcha kushu.
(&) nkyps is another man’s father, u pa, one’s own father,

(c) Lopecha kili.
() Obviously the same in root, as the Hindi ghora.

*

{¢) ka kyme is another man’s mother, ka me, one’s own mother.
(f) ailied to Lepcha lole,

{9) Lepcha bu,

(A) Lepcha ung, or more correcily, nmg.
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YOCABULARY.

nge. When, mynba; haba; ynda;
Thou, pha. hynda kumta.
He, she, it, w To-day, mynta ; ka kani ; ka sngn
We, ngi. To-morrow, la shai,
Ye, phi. Yesterday, myn hy wnin.
They, ki Here, Hang-ne.
Mine, jong-nga. There, Hangta; hangtai,
Thine, jong-me. ‘Where, shane ; shaei ; haei.  *
His, &c., jong-u. Above, ha-nong ; hajerong.
Ours, jong-ngi. Below, sha~-rum; ha-rum ; haty-
Yours, jong-phi. bian. |
Theirs, jong-ki Between, ha pyddeng; mar pyd-
One, wel. deng,
Two, arh! ‘Without (outside,) sha-b-iar; ha b-ir.
Three, lai ‘Within, sha-poh ; ha-poh,
Four, SaT. Far, Jing-ngai.
Five, san. Near, ha-jan. :
Six, hinriu, Little, rit, (in size) khyndiat,
Seven, hin-en. (in quantity.)
Eight, phré. Much, bun ; shibun ; shi kadde1
Nine, khyndai How much, katno.
Ten, shi-phew.® As (relative,) { umia; } { knmbu.
Twenty, arh-phea, So (correlative,) kum; katba,
Thirty, lai-pheu. Thus (positive,) kumne ; kat kane.
Forty, san-phen. How, kum-no.
Fifty, sin-pheu. Why, balei ; naka-balel.
Sixty, “hinriu-phen. Yes, haoid,
One hundred. shi-spah. *No, ah; waw; em,
of, Jong. Not, em,
To, sha. Also, and, ruh, de.
From, wa; waduh. Or, ne; lane.
By ( instrnment,_) da; wa; bad, This, ka-ne; u-ne.
With (cum sath,in That, kata ; ka-tai ; uta,
Hindi,) bad; lem; da, Which, (relative,)
Without (sine, bina . Jaun, H. ka-ba; ki-ba; n-ba.
in Hindi,) khlem; habar. Which,(correlative,)
In, on, ha, hapoh, sha-poh. taun, H. ditto; ditto; ditto
Now, mynia. Which, (interroga-
Then, mynkata, mynta, hynda tive) kaun, H,
kumta, - | What, (kya,) ka-ei? ainh? kumno?

(@) #hi is the form of wei (one) used in composition,



YOCABULARY.
Who, (kon,) u-ba; ka-ba; ki-ba, Ripe,
+ . Imano, u-ei. Sweet,
Anything, (kuch,) kaei-knei-ruh. * Sour,
Anybody, (koi,) . iano-iano-ruh; v Bitter,
. - mano-mano-ruh.
Lo Handsome,
Eat, bam. '
Drink, dih. . Straight,
Sleep, thish. Crooked,
Wake, peit; kyndit. - | Black,
Laugh, ryk-hie, i 'White,
Weep, Fo— I Red, .
Be silent, wat-jam. - Green,
Speak. kren. Limg’
Come, alle, (a) Short,
Go, khie-leit, {(2) | Tall,
Stand up. , leng. Small,
Sit down. shong. Great,
Move, (walk,) .  jaid. Round,
Run, phet. | Square,
Give, al ' Flat,
Take away, - shim-noh; rah-noh. Level,
Strike, shoh; sym-pat. Fat,
Kill, Pym-isp. Thin,
Bring, wallam, * ‘Weariness,
Tako away, #him-noh. { Hunger,
Lift up, rah-soit. ‘ Thirst,
Heﬂr: sngou, (b) L
Understand, :sngou-thuh; shem- Adorn,
phong. | Agree,
Tell relate, in~thuh; by-na,. | Announce,
GOO(], ba bha. | Arranges
Bad, » snin | Arrive,
» Dymman. ’ Ask,
Cold, s» khreat. ; A.SSiSt’
» Pi-jah. - | Be,
Hot, . Shit. : { Beat, .
Raw, okblems shet. | Bo happy.
,,im. _ i Believe,

Y

ba ik

s tia.ng.

» jeu.

» Ky-tang.

njem. . :
» ih-bha. oy
» -Bniu-brin.

» beit,

" g dor; kynriang_ .

» long,
» lih,
2 BATL o
» jerong. :
» Iyngkot; ty-bian,
2 JeTODgZ: san.
2¥it; ty-bian.

o Ehrau; heh.

: ,,Pyl—lnn.
» sau-dong, (four mdes.);

» Ijngkm-
»8ngaid; klein,
» Taikha; stang,
ka ba-tait.
ka ba-thyn-gan,
ka ba-stiang.

.deng.

ia-kut.
ia-lap.
dab.
poi.
Xkylli
ia-rap.

“long,

dat,

_ia suk.

ngeit.

(a) See above in Grammar.
(%) Is this not the same as the Hindi suno?

L 4
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Bend,

Be necessary,
Be silent,

Be well,
Bind,

Bite,

Boil,

Break,
Breathe,

Bud, (or blossom,)

Build,
Burn,
Burst,
Bury,
Buy,
Call,
Carry,
Catch,

. Chase,
Clean, (verb,)
Collect,
Come,
Confess,
Consult,
Converse,
Cough, .
Cover,
Cry,
Curse.
Cat,
Dance,
Decay,
Descend,
Devour,
Dig,
Discuss,
Divide,
Df'ag, (or pull)
Drink,

=

]

pyn-dem; khun; pyn- |

'dor', (a)

del

. ©h

koit.
dem.
dait.
shet

VOCABULARY.

khein; dykut; pait.

ring-munsie im pyrsat.

put

tei.

ing; thang.
byt-tei; pait.
top.

thuet.

“kot.

rah; kit; bah.
khem.

bih.

‘pyn khnid.
lang.

Wwal.

pla-
ia-syl-lok.
ia~kren.
hoh.

da.

yam.

tim.

ot.
shad-pyn-shad.
duh

hier.

'rohg.

P

* ia-said.

klad.
ring.

dik.

Eat,

Embrace, .

Ensnare,
Eavy,
Fade,
Fall,
Fear,
Find,
Fish,

" Float,

- Fly,

- Follow,
" Forbid,
| Forget,
" Friend,

Gape,
Get free,
Give,
Go,
Grow,
Hammer,

bam.
ia~piam.

- ngat.

bishni,

Bep.;

hap.

ting; shepting; khaweit.
load; shem.
khwai-doh-kha.
ki,

her.

bad.

a dong.

klet,

lok.

ang,

lait.

ai,

leit; khie.

-l

shoh.

ia-kloi, (neut.) pyn-kloi,
(act) .

isi.* .

ioh.

pyn-khia; pyn-koit

pyn-shai; ryhem.

SNgoW.

beh; mhrad.

jilew.

ia-goh; pyn-dait; pyn-
bytteng. :

noh; ryng-kang.

pyn-iap.

ia doh.

rykhaie.

hi kai; byttah. .

iah.

feit.

shong-ku-rim.

(a) khun, to bend down ; pyn-dem, to lay down flat ; pyndor, to bend aside,



Meet,
Melt,
Miz,

" Offend,
Open,
Perjure,
Pierce, -
Plead,
Press,
Pull,
Put, (or place,)
Prosper,
Erune,
Read,
Reckon,
Redeem,
Ride,
Rise,
Run,
Rufile,
Say,
See,
Seek,
Sell,
Send,

Set in" order; or

arrange,
Shave,
Shine,
Shoot,
Shut,
Sing,
Sink,
Sit,
Stand,
Sow,
Speak,
Spit,

VOCABULARY;

ia-shem.
sain; pyn-nm.
khileh.

:ia-bein.

plie.
smai-lam-Jer.
pei.

1a-said.
shon-bin.
ring,

buh

man,
ngor.

pule.

Dgiun.

Pyn-im.
shong-kolai. (a)
1eng.

phet.

ran.

ong.

-

- ioh ith, khymih, j ng oh.

pan.
die,
‘Pha.
dah.
khih,
shal.

. siiit,

khang.
ru-wal.
ngam.

- shong,

ieng,
bet.
kren.
bia.

Steal,

Iy)
Strike,
Swear,
Sweep,
Swim,
Take,
Talk,
Thank,
Think,
Turn,

- Walk,

Wash,

‘Watch,
Weep,
Work,
Write,

Behind,
Betel-nut,
Blue,

Book,
Boy,-
Bow,
Box,
Bread,
Brick,

lzv

Step, (or walk slow-

jam.

dat; shoh.

gmai.

sar.

jingih.

shim,

kren.

mut; puson; pyrkhat.

iaid.

. Bait
. ap.

jam,
leh.

. thoh,

ka karta.

- ka pung K'ti, (Tower.)

kasang k'ti, (upper arm,)

gudda, (EL)

ka shang; ka ja-pe.

ka i

kaba-sydang: myn-myn-
kong. .

ha deeing. -

.u knail.

ba lih-byrthup:
s long-byrthup.
ka kitap (H.) (3)

‘u khyn-nah.

ka rynii.

- ka sundik, (H.)

u kypuw.

, kadowthong,(claybum) .

(a) Literally, sit horse.
(b) This is the Hindustani word adopted, The Ehast tongue hes no word for book, it being a thing unkiiown
to them ; kitap is only known to those who bave had intercourse with the Bengalees or Europeans: Tt is always
sounded us spelt above, kitap, not kitab,
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Bride,

Broad,
Brother,
Butter,
Cane,
Centipede,
Chair,
Charcoal,
Child,
Circle,
Clay,
Clean,
Cloth,
Clouds,
Coal,

Cobweb,
Copper,
Cotton,
Coungh,
Cousin, .
Crow,
Custom,
Dark,
Deaf,
Dear,
Deity,
Demon,
Different,-
Dirty, -
Door,

Duck,
Earing,
East,

VOCABULARYY

" ka hong leit kurim, (the’

‘woman who ‘goes to’
. marry-) '
ba idr; ba kyl-luid.
u para.
ka mukhun, (H.)
u thri
wktiar. ~
ka chowki, (H.)
u ryngs. :
u or ka khynnah,
jing-thaio-wiars ly-wah
ka dow.
ba khuid.
ka ‘jair.
u lyoh.
ka dow-iong, (black
'~ clay.) ¢
ka snur thab-ba-wa.
ka taman, (H.)
u kun-pah.
u hoh.
para ka.

- tyngdh -
ks niam; ka rukm (H.}

ba diim.

- bakyllnt, "

» bythong.
u, or ka, blel

. ksui,

ba phér; ba kyrphang.
ba khlia

ka jing-khang,

“ka han.

tili-ush shkor.
sho-mih-ngi. (2)

Elbow,
End,
Enemy,

| Enough,
{ Evening,
| Eternity,

Eye-brow,

1 Few,

.| Fingers,
| Fishing-line,

Fool,

| Foolish,

" ] Fore-head,
| Fowl,

| Friend,

1 Fruit,

Garden,

» 1 Girl,

| Glass,
1 Grass, -
| Gold,

Gun,

| Gun-powder,

Hair,

Hammer,
Hateful,

Hard,

Hatred,

Heart,

High,

Hire,

Hook, (fishing,)
Honey,

Honr,

L

ka tung-briit.

* ka ba-kut.

u, or ka, ba-shin; ba-ls:

. b]-ano

b'ym-jiu-kut. ()
bym-jiu-iap. {c)
ka ier-mat.
khyn-diat,

ki hinna-k’ti.

1 ksai-khivai.

1 or ka ba-biet.
ba-biet.

ka shyllang-mat.
siar.

1ok.

soh. (d)

ka ky-pér.

ky khynnah.

ke iit. |
u phlang,

ka ksier. (¢)

ka sulai. (f)

u buk-hor.

u shniuh.

ka tyr-nem.

ba isi f

-u eh.
~ ka ba-shiin; babzshm.

u klong.
ba jerong. *
ka by-wai.

- u khwal

ka ngap. (9)
u lwal.

buji. (H)

(2) Literally, towards the growing day,

(&) Never ending.
* (¢) Never dying.

(d) Obviously the same es the Sontal joh,
(&) Compare Lepcha jere.

(f) That form of gun or small cannon which is fixed in the ground.
(9) Ka ngap, honey with the comb; u fwai, honey without the comb,



VOCABULARTY:
House, ka jing, Money,
Husband, u tyngé. Mortar, (cement,) .
Ice, . . u thah. Mouse, (red,)
Infant, khunlung, Mule;.
Interest, (for | Nail, (of fingers,)
money,) - ka sat. Narrow,
Ink, ka siah, (H.) Native,
Iron, : U nir. . Neck,
Jack-fruit, ' u soh-pén. Needle,
Kind, ba isnel. | Nephew,
Kite, (a bird,) - khling. .
Kite, (a play thing,) kakot kidi. New,
Knife, ka tari, North,
Land, ka khyn-deu..’ | Nose,
Lamp, ka sharak. QOath,
Law, ka hikm, (H.) Old,
Lead, ka sisa, (H.) Orange,
Leg, ka kyjat. Other,
Leopard, khia. Ox,
Liberty, . ka ba lait, (a) | Quiver,
4 ba-leh-ih-mon. . Paun,
Lime, ka shin, (H.) Paper, )
Limestone, . 1 maw-shin. | Pen,
Liver, o ' Pine-apple,
Love, X Pond,.
Lungs, ’ u tur. Potato,
Male, (sex,) shinrang, . Power, {or force,)
Many, ~ bun: shi-bun. | Prayer,
Magnetic iron- - :
sand, maw-pir-sit - i Price,
Map, ka dir. | Pride,
Market, ka jeu. -
Master, u kynrad; frai, (3) | Priest,
Mat, ka shilliah. | Rain,
Measure, ka jing-theu. Rat,
Meat, ka doh. - Rice,
Middle, ka pyddeng. { Root,
Milk, ka dadh, (H.) Round,

- ka-sybal

surki, (H.)
neis-sah.
khachar, (H.)
ka tyr-sim.
ba kim.

- 1t trai-ri.

ka ryndang,

u thyr-nia. °* -
u kunrue, (paternal.)

»» Pirsa, (maternal,)

~ ba thymmai,

sha-fei.

ka khy mit.

ka jing smai.

ba tymmen.

u soh-ngiam-fra.

ka wei pat.

1 massi dap.

ka rung-kap.

ka tém-pow.

ka kot.

ka kolom, (H.)
u sobh-trun.

ka pung.

u phan, (¢)

ka bor.

ka jing-duwai.
» Jing-kyr-pad.

ka dorh.

ka jing leh krau.
» jing-sngow ryngbah. -

u Iyng-doh. :

-u sl-ap.

Xhnai.

u kaun. (d)

u, or ki tied.
pyllu

»

(a) ka ba lait, liberty as comparad with slavery; ka ba-leh-ih-mon, liberly to take, to have, &c.
(%) ukynred, schib, u trai, lord. )
(¢) Properly any fruit or tuber which grows under ground.

(d) Ja, is boiled rice, and is also used metaphorically, for * meals,” * daily food™



YOCABULARY.

Rupee, * ka tynka.

Same, juh H kum-juh.

Sand, u shiap.

Servant, shakri.

Sheep, lang-brot.

Shield, kg stih,

Shot, ki goli, (EL)

Shoulder, ka tyrpeng.

Sik, ° u ksai rusom.

Silver, ka ripa (H.)

Sister, ka para.

Sky, ka byneng.

Slave, mrau.

Slavery, ka jing-long mrauw.

Smoke, ka tydém,

Snow, ka ior. (a)

South, sha-thi.

Spider, thab-ba-wa.

Spirits, (sharab, H.) ka kiad. .

Spoon, . ka siang.

Spring, (of water,) ka um-~poh-lin.-

Square, ~ basau-dong, (foursides,)

Steam, ka tydeém wm,

Steel. . kasyrti

Straw, (or grass,)  uw phlang.

Sword, . ka wait-Jam.

Table, ka miej, (H.) -

Tea, ka sha, (H.) (3)

Tears, ki iim-mat; or, im-khy-
mat,

Thread, (or rope,) u ksai.

Time, ‘ka aiom,

Tobacco, ka dhuma-slah. (c)

Umbrella, ka shattri (H.)

Untle, u kasan, (paternal.)

Uncle,
Uneven,
Valley,
Vulture,
Woaist,*
Walking-stick,
‘Watch,
Week,
Well,
West,
‘Whip,
Wicked,
Wife,
Wind,
Window,
Wise,
Wood,
Wool,
‘Woman,
Yezu',
Yellow,
Young,

Youth,

Father-in-law,
Mother-in-law,

Daughter-in-law,
Brgther-indaw,

_u ky-ui, (maternal.)

ka ba them, ka-ba-4t (d)
ka tem.

puk-ni.

ka sung kai.

un diing~duh.

ka bajji, (H.)

ka shi tai eu.

ka pokhri.
sha-sep-ngi. (¢)

u diing synpat. ()
ba b’ymman,

ks tyn-gs.

ka lyér.

ka jing-khang-iit.
ba stad.

ka diing.

u shninh-lang-brit.
ka kynthet.

ka snem.

ba stém,

ba khynran.

ba samla.

u, or ka ba-samla.

u k’thaw. ®
ka kiau or ka syng-keu-
kurim.
ka-pyrsa-karim.
u kyntun,

The following are the principal prepositions,
conjunctions, &c, in the Khasi tongue,
together with their force in English; and
the mode of nsing them in sentences.

(a) This word for snow is now unknown to the people about Cherra Poonjee, where mow never falls, although
still known to the Khasis in the higher parts of the hills ; & curious instance of the gradual dying out of & langusge

from a change in the physical circumsiances nnder which those using it are placed,

(5) Only Lknowt to those who have mixed with Enropeans,
(¢) “Smoke leaf” .

(d) “ Upwards, downwards,”

(¢) Literally—*towards the fading day.”
(/) “ A stick 1o beat.”



1

VOCABULARY,

Sha-—into; towards; to; in the direction of;
used after words expressing motion, as ki
la leit sha Iim they have gone fo the moun-~
tain—occasionally not expressed, as kila
leit iing—they have gone to the house.

Ha—in; into ; at; used after words express-
ing existence or place, as he iz in the
house, u don %a iing.

Ta—this particle is used before all ;nouns or |

pronouns, w'hich are the objects of verbs
in a sentence, (vide page lix.)
Ia—to; for; against; or contrary to; as in the |
sense, he fought against the enemy. (a)
Da—by; with; by means of; in the sense of |

with in English, when it expresses the |

instruments or means by which an act is

done, as he struck him with his hand, u la:

dat ia u da la ka k't
Na—from, any place or obJect as opposed to
sha—used in compound words also as nalor
from above, na pyddeng, from the middle of.
Bad—with, together with, ‘in. company of-——
as alle bad nga, come with me. (b)
Bad—also; and; used between the words it
connects. ©t

Jong, of belongmg to. -

Ha lor, on, npon.

Ha poh, under, within.

Ha pyddeng, in the middle of; among;
between.

Hakymat, °_inpresence of; before. *

Ha jan, near to. _

Sha shi-liang, to one side, across. -

Sha-pang, - concerning, respecting,
regarding.

Sha bar, out of.

Ruh, also, and.

Ty, then.

Dj, as well as; also; too.

Isix

These are.most frequently used at the end

< of a sentence; occasionally between the
| nominative and verb; but never at the
| beginning of a sentence.

- Lymda, eithér; except.

. Lymne, neither.

' Ne, - O,
La-ne, nor.

. Hin rei. but,

- Ba, that
Tam, than,

" Kam, as, so.

Na mar, for; becanse of on ac~
count of.

. Na mar kata, therefore.

- Na ka bynta, for the sake of.

i Na ka ba kumnoh? wherefore?

Na kaba lei? why.
Te, then.
Ta dynda, until.
Kadba, as long as. ~

_ so long as.
Mynba, when.

. La noh? when?

‘La da, if, unless.

La ka ta, although.

" Baroh-ar, both.-
Mynta, now.

| Myn-dang, just now.

- Myn-y-neh, -awhile ago.
Myn ariu, - formerly.

" Jing mynta, Latterly.
Myn-hy-nin, yesterday.
Ba-mynta, to-day.

La shibit, goon, bye and bye.

| La wei, hereafter. '
La noh, when; at what time.
La shai, to-morrow.
Shiwa, before.
Ha-diin, after.

(a) Or, more simply, he fought the enemy.
(5) Literally—* Come also L.”



Ixx YOCABULARY.

Pat, again. Sha lor, above.

Tang, ' yet, still. - | Sha poh, below.

Ha-ba-ka-sngi, daily. Khei no, enough.

Ha ba dei ba dei,  sometimes, seldom, _ .

Hangnei, here. Ha boi, * yesl

Hang-tai, there. .| Shisha, truly, verily.

Hang nobh, whence, ¢ | Em, : nol :

Hang ta, thence. Num, not.

Sha diin, behind, (in place.) ° Um shah, not at all.

Sha shiwa, before,forward, (inplace.) | Wat, not: used with the impera-
Jing ai, far. tive form of verbs. (a)
Sha noh, whither, where. .

—— — —— — e —
et

The connexion of the Khasi tongue with the dialects of the tribes living to the East of
their ‘territory, and through these thh the Siamese and, generally, with the Indo-Chinese
borderers, having been already to a certain extent recognized, I will conclude by .simply
mentioning a few examples, (the number of which might be readily increased) of the analogy
existing betwegn the Khasi vocables, and those of the Thibetan and Indo-Thibetan tribes. I
have above indicated the similarity of a few Khasi words with Lepcha words of the same
signification; and the following are additional instances of this affinity with the Thibetan group
- of dialects.

Cat, Khasi miau, Gyami myau.

Dog, Khasi ksen, Manyak kshah, Horpa katah,

Fathér, Khasi pa; kypa Horpa, Tékpa, Manyak 4ps, Gyarung ta-pé.

Mother, Khasi me: kyme, Gyami ma. .

1, Rhasi nga, Gyami gno, Gyarung; Horpa, gna, Tikpa gue: oye.

One, Khas shi, Takpa thi,

. Of, (Poss :) Khasi yong: compare the dang of the Horpa and the yong of the Gyarung.
M. “Hodgson, (5) (to whose valuable Sifan and Horsok vocabularies, I am indebted for the

above vocables) doubts the genuineness of the disjunct series of possessives said to exist in the

Gyarumg dialect, and formed by the suffix yong. But the existence and regular use of the

precisely similar series in Khagi, formed by the prefix, jong, is undonbted. The only differ-

ence is, that in Khasi the possessive particle is prefixed; in Gyarung it is suffixed.

Many other similar instances might be added, but one or two will suffice-at present
hoping at some fature time to trace out these relations more in detail.

Come, .K'izau alle, Gyami le.
Sleep, Khasi thiah, Manyak khaiyah,
- - Ruon, Khasi phet, Takpa pshet.

() “This is obviously the same word as mut in Hindi.
(b) Journal Asistic Society Bengal, No, 2, 1853, page 145,



NOTES.

LIMEsTONE, pages 27 to 31.—Many months subsequently to the submission of my Report, in Novem-
ber, 1853, I was favored by Lieutenant Cave, of Cherra Poonjee, with a brief, but very interesting account
of a tour made by him across the Jynteeah Hills, during the cold season of 1853-54. He says © there is
*some fine scenery in parts, but, considering the tract of country I went over, the objects of attraction were
few, and when they were found, there were several collected together within a short distance of each other.
I went down to the Kopili River, but unfortnnately I hit it at an uninteresting place, and the numerous
tiger foot-prints along the banks, prevented my exploring far. = I saw enough, however, to assure me that
there must be something to see in its course. Not far from the Kopili is a lovely stream, fall of beauty;
every hundred yards presenting a new and perfect picture of a character different from any that I am
acquainted with in the hills, but not unlike some of the streams in Wales, but on & larger scale, and with
greater luxuriance of vegetation. The forests in that locality sre very interesting, they are not so full of
underwood as you would expect, or as you are acenstomed to see in other parts. The clearings of the
Kookies,” (Kukis) “ and Meekirs, are wery like, what I should imagine the back-wood settlements of
America to be. We did not know that we hatl ‘any Kookies within our districts. They are very nice
people, and I think preferable to Cossyn.hs" (Khasis). *They bear an excellent character from the
Cossyahs who visit them to trade for Cotton. The*Meekirs are a good set too; but even the Cossyahs in
that out-of-the-way pIa.ce are more primitive in their habits, than those in our neighbourhood” (near
Cherrd Poonjee). . P

& The limestone extends far into the hills to the Eastward, a.ndI am incliged to think that it runs quite
into Assam, but I did not quite ascertain that point, as I could not go down to the plain gt.that side. Af
one place called Nungelai, the limestone is very peculiarly placed. I do not mean geoiooxcally, but picto-
rially. The valley is about one mile broad, flat-bottomed, and surrounded by low hills. All round the
valley at the bottom of the hills, are walls of limestone, presenting a more perfect resemblance to buildings
than anything of the kind I have before seen. On closer inspection, these walls are curious, being
composed of huge rectangular masses, regularly divided into streets, which cross and re-cross each other at
right angles or nearly o, and extend some distance, These streets are of a good width, six or eight feet ;
sometimes a fine tree is growing vp from the bottom, and generally there are branches and creepers arching,
over the top, all very picturesque. T was very much disappointed at the ill-behaviour of my surveying
compass which got rid of all its magnetic power, and I was therefore unable to get in any of these places.
Since my return, I have got a theodolite, and I hope to be able to do somethin towards mapping the
country. Butto return to the limestone; this Nungelai Poonjee is sloping towards Assam, I mesn the
water-shed is in that direction. I think the largest bed of limestone in the hills, lies to the East of Laka-
dong. In the map of Jynteeahpore” (Lieutenant Cave refers {o the Revenue Survey Map by Captain
Thuillier) * on the East you see the River Loorba with its long straight reach in the hills. () About & mile
or 80 above the Point marked Morallee Poonjee, the limestone beging, and reaches all the way to N unbcl'm,
and even North of it some five miles, but whether farther to the North, I do not know.”

Tt is strange that this stone in the Loorba should have escaped nofice. Several people have gone up
searching for stone, but they have always turned back just before reaching the proper spot. There is
water-carriage the whole way, and the rock is qlnt.e into the water.” *The distance is against the lime
being very profitably worked.”

Licutenant Cave concludes his interesting account by some notices of the beautiful scenery he met
with, which his kil as a draughtsman, enabled him to appreciate warmly. It is greatly to be wished that
his activity and energy and his power of observation, might be more systemaiically devoted to the examina-
tion of the hills among which he has been so long engaged in other ways., There is still a large field for

L

- - 1 ’
() This stréam, the Loorbha, is marked on Plate B, passing by Molagodhaut, Northwards, but is not ramed,



o
discovery alona o the face, and yp the gorges 5 of these ]:ulls, in places which can only be visited during the

cold season.

Page 53.—1It would appear by the very mtereshng nccount of the life of the Honorable Robert
Lindesay while in India (“ Lives of the Lmdesays," vol. iiij p. 149,) that if he were not the first to commence
the working of lime, in the Sylhet district, (and it would seem that the trade was known and established
even before his arrival), h e was probably the first European who devoted any attention to it. This was at
least 20 years prior to the close of the last century, since which time there has been a steady increase irr

the traffic.

T have in several places in my report used the term (*current-marking™) which I have been for many
years in the habit of employing to express that peculiar structure ordinarily called “ ripple-marking.”
This latter term is decidedly.erraneous, the structure, as has been often remarked, not being the mark of &
ripple, but rather a ripple itself. Current-marking is less objectionable, slthough the marks left by
currents are so numerons, and- of such various kinds, that it is scarcely definite enough. “Rippling” would
probably be the simplest and best term, although even this will, to many, convey the idea of water being
the only agent to produce such appearances. That this is not the case, the most cursory examination of a
. sandy beach, or of the dry sands of a river-bed, will conyince any one. In fact, this peculiar structure is as
frequently produced by the action of wind, as by that of water; and may often be seen as perfectly marked
in the dappled clouds of the sky, a3 on the ses shore. 1t is simply the result of the continuous pagsage of
a fluid over materials, whose physical texture admits of free.motion among their particles; this passage or
current of the fluid, being 8nly of such strength or rapidity as to drive, shove, or impel these particles
forward without maintaining them in'suspension. Rippling ceases to occur when either the size of the par-
ticies moved or the force of the current, is so altered, as to alter the mode of progression of these particles,
Any one, who will attentively examine the motion of the dry ¢ sand of the sca-shore, or of & river-bed, will
see, that in all cases when this wavy surface is developed, the particles of the sand are regularly forced up
the long and wind-ward or current-wurd slope of the ripple, and reaching the top, fall by their own gravity
down the steep or leeward side; the same process being again repeated with succeeding particles, 8o that the
entire upper surface of the sand is in slow and continuous motion. A sudden incrense of the force of the
wind or current, such as a sudden blast, will obliterate all this wavy appen.nuice, precisely as it would
obliterate the regular and continuous waving or rippling of the surface of water; and on the wind Fe-assum-
ing its normal force, this waving will be again re-produced.

¥. CARBERY, MILITARY ORFHAN PRENM.



