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Notes of a tour made in 1863-64 in the Tributary Mehals wnder the
Commissioner of Chota-Nagpove, Bonai, Gaugpore, Chdegpore and
Sirgouje—By Lr.-Cov. T. Davrox.

[Received 2nd September, 1864.]

Bonai is a small hilly district Iying very snugly isolated from all
civilization, between Sarundah the wildest part of Singbhoom and the
Trilmtary Mehals of Keonjhar, Bamra, and Gangpore. Tt is 53 miles
in greatest length from east to west and 37 miles in greatest Dreadih
from norih to south, with an ares of 1,207 square miles. It is for
the most part a mass of uninhabited hills, only 1ith of the whole
being wwder enltivation, but about its centre, o both banks of the
Brahmini river, which bisects it, there is a heantiful valley containing
the sites of npwanls of twenty good, and for the most part cotermin-
ons villages, the houses well sheltered by very ancient mango awd
tamarind trees, with a due proportion of graceinl palms, - The tal and
date appear to grow very luxuriantly in the valley, anl sagar-cane
thrives there. Many of the villages lie close to the rviver and their
Inkuriant groves meet and form long undolating lines of high and
well-wooded bank.  On all sides, at the distance of a few miles, are
hills, some nearly three thonsand feet above the level of the valley,
amd thos a very pleasing and varied landseape is disclosed at every
tmn of the broad and rapid rock-broken stream.

I
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The Brahmini river in its progress from Gangpore has forced its
way through the baier of hills separating the two districts, and
enters the valley T am deseribing, after a conrse of cight miles throngh
a beantiinl glen, in a snecession of rapids and longhs, the latter swarm-
ing with alligators. The shortest ronte from Gungpore to Bonai iz by
a rugged path throngh this pass ; but is enly practicable in the dry
weather,

Bonaigurh, where the Rajah resides, is in the valley, ocenpying a
bend of the river in latitude 287 49" N, and longitnde 85° E., being 508
iet above the sea level. It has the viver on three sides, and is sur-
rounded by a mud wall and moat, within which are abont 150 houses,
including those of the chief, his court-house, and jail : the village
altogether, inside and outside the gurh, contains about 300 honses,
but nothing that can be called a bazar. The inhabitauts are the
Brahmins and other retainers of the Rajah ; his own family, including
most of the collateral Lranches, legitimate and illegitimate; people
practising trades—workers in brass and  pewter, potters, weavers,
smiths ; and people of low caste, Gonds, Pahans, Ghassees and Domes.
Qoriah is the langusge spoken, and the costmne and customs followed
are those of the Orissa provinces. This ineludes a lavish use of
saffron in their ablutions, hair neatly dressed with silver ornaments,
and a general tidy appearance.  They have good features and rather
fair complexion. The young girls, till they attain the age of puberty,
are very scantily dressed. The only garment usually worn by them
is a * kopin"—a searf, round the loins and between the legs.  This is
national and classical, as we find from the images of the oldest temples,
that it wns the fnvourite costume of the Iimdn goldesses, who thuos
enjoyed the full play of their limbs. The voung people of both sexes
are fond of adorning themselves with wreaths of bright vellow flowers,

There are 217 inhabited villages in Bonai, and from the number of
honses returned by the topographical survey recently completed, the
populmic-m may be estimated at fifteen thonsand six hundred souls,
About one hali of the agricaltural population is of the “ Bhooya'
caste or race.  They are doubtless the earliest settlers, and it was from
their hands that the ancestor of the present Rajpoot Rajah first ob-
tained his insignia as chief. The Bawira and Gangpore Rajahs are
reported to have in the same manuer derived their chieftainships from

4
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the Bhooya aborigines, and when o sweeession to the Taj takes place
in any of these districts, the acknowledsed head of the Bhoova elan
goes through a ceremony of making over to the new ehiei the conntry
amnd the people.  The person who elaims this prevogative in Bonad is
titularly eallad * Bawunt.” e holds, at the very tn
Rs. 158 a year, twelve villages with their hamlets, and claims to be the

ing quit-rent of

hereditary Dewan of Bonai, but the chief neither employs nor acknow-
ledees him as such, There are two other similar tenures with the
titles of * Dhunput’ awd * Mahapater,! and subordinate to them are
certain privileged heads of villages ealled Naiks.  Under the Sawunt,
Dhunput, or Mahapater, the subordinate oflicers of the Bhooya militia,
—all the able-bodied males of the tribe ave bound at the requisition
of the chief or of the Government, to turn out for service fully
armed and equipped. There are no military tenures in the hands of
people of any other caste. The Bhooyas thus have great power in the
little state. Nor iz it only in consequence of their being thus orga-
nized as a military body ; I find they have also charge of the oldest
temples and shrines, and discharge the dutics of Levites to the exelu-
sion of Brahmins. Yet the temples are dedicated to Hindu gods,
Whatever theiv origin may be, the Blooyas are now completely Hin-
tdnized.  They have no peculiar language or ensloms of their own,
In Bonai and the southern parts of Gangpore they speak Ooriah,  In
the northern parts of Gangpore and Jushpore, Hindi, They are a
dark-complexioned race, with rather high check-bones, but with
nothing else in feature or form to distinguish them as of extrameons
origin, According to their own traditions, they were onee a great poo-
ple in Eastern India and had a king of their own, but were dispersod
Ly invasion from the west, They are now found in all the districts
between Cut

whk and Dehar, bot they are most nomerons in this and
the adjoining estates, and here way be found the most civilized and
respectable and the most primitive of the family. While in the low-
lands, they dwell in villages, clothe thetaselves decently, and otherwise
follow the eustoms, adopt the manners, and, T may add, the intriguing
nature of the more civilized Brahminical races.  Tn the hills of Bonoi
they are fonnd as naked, as simple, as trothiol and nnsophisticated as
ihe wildest of the Cole tribes.  There are a great nuuboer of Bhooyas
in the Singbhoom distriet, and it is said that they were driven out of

the west portion of it, by the advance and spread of the Lurka Coles,
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The Bhoovas eall themselves * children of the wind' © Pawun buns,
this would estalilish their allinity to the Apes, ns Honooman is called
“ Pavwnn-ka-poot,” the son of the wind,™®

The Bonai hills shelter sonie thousands of the race eommonty called
Coles, who all represent themsclves as having at some period emi-
erated from Singbhoom or Chota-Nagpore. They have not benefited
Ly the change. Their brethren on the Chota-Nagpore platean and in
the plains of Singbhoom ave better off and better looking. The cmi-
grants must be the most animprovable of the race, who, finding that
the old conntry is becothing too civilized for them, fy from the clear-
ances they have made, hide themselves in the hill forests, and relapse
into the condition of savages.

Amongst the races of Bonal yet to be noticed, are the Kolitas, a
very enterprising and respectable class of enltivators, that are found in
these regions, Sumbulpore, and strange to say, Assam,

A very large proportion of the purely Hindn part of the Assa-
mese population are Kolitns, and in accounting for the diffcrent races
that are foond in that provinee, the antecedents of the Kolitas have
always been a diffienlty. They have none of the pecnlinrities of the
Indo-Chinese stock. They are considercd, in Assam, as of very pure
easte, mext in dignity to Kaists, and are on this acconnt much in ve-
quest amongst the higher classes as honse sorvants. Another 4|i|‘[';4;“|ljr
in Assam was to account for what was called the Bhooya dynasty, of
which traces are found all throngh the walley, and it is recorded in
their history, that the north bank of the Brahmapootra above Bish-
nath was known as the country of the Bara Bhooya, long snbsequont
to the snbjngation of the districts of the southern bank by the Ahoms,
It appears to we, that there is a strong reason for snpposing that the
parely Hindn portion of the Assamese Sudra population was originally
from this part of Indin. There is, in idiom i:'-‘-'}')'_‘t‘iil.li}'1 o slrong reseme-
blance between the Assamese and Ooriah languages, and though the
Qorigh written character did not take root in Assam, this may be
owing to all the priestly families having been introdueed from Bengal.f

# They very probably formed a divigion in Rama's army, honee theie ndoption
of Hunooman's poedigres, and their vensration foe “ Mahabire,'

4+ In o paper in the Asiatic Bociety’'s Jonrmal for June 1848, the Arsam
Kolitas are deseribed Ly Col, Hl:ln'tl:l'l.}" it ]m-."ing the hirh and regulur Toatures
of the Hindn, and many 1:lf them with the grey eye that is Trequently fovnd
amougst the Rajputs of Western Ludia,
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The appearanee of the Bonai Kolitas veminded me very much of the
Assam Kolitas, and T may mention that Ram Chunder, the seventh
Avatar, 15 the favonrite object of worship with both.

Of the mineral and other resourees of Bonai, I have not much to
say, Irom is produced, but the hills are for the most part quite nnex-
ploved, and their riches, if they possess any, unknown, The popula-
tion, with so mueh voom for expansion, does not increase.  There are
83 deserted village sites, and what are now small hamlets appear to
have been at one time large villages, The canse is not apparent, as
the people of the more civilized class are well to do and content, amil
rent is very low, and as in all the Tributary Mehals, fixed, It is
s 2.8 for a hull of 17 khundees, Nevertheless the chicl tells me
he is obliged to grant all manner of extrancous indulgences to lis
ri.-nt.-a to induce them to remain,

Wild beasts are very numerous, and in their ravages lies one great
difficalty that villages bordering on or in the jungles have to contend
against—the ryots complain not of loss of life but of the destruction of
crops. They say they have to raise grain for the beasts of the forest
as well as for their own families. On this account very little cotton
is cultivated, though the soil is well adapted for it. v

The store of 84l timber in Bowai is immense, but the isolated and
almost inaccessible position of the fovests will prevent their being
utilized for years to come, except for the resin, to abtain which, so
many noble trees are girdled and killed.  Together with the Bil, are
found vast quantitics of the Asan tree on which the tusser silk-worn
feeds, and a considerable quantity of the wild insser is exported from
Bonai, but it is not much cultivated as the mass [JII the population
look npon it as an impure or unorthodox oceupation, and none b
people of the lowest castes, the Domes, Ghassees, Pahans and Gonds
practice it. (The Gonds are ount of their element in Bonai and are
thns classed.)

We meet with no Rajpoot or Khettree family except that of the
chiei. Nothing can be more absurd than the tradition handed down
to account for this possession of power by one Khettree family over
an alicn population. The Nagbungsi family of Chota-Nagpore admit
that they are sprong frome o elild  fonnd ||:.' anid ||L‘f}1‘|{.:ht up mon
(L Mm|3._1;11|""‘ fanily, and that this child was made ehicf of the whole

: * Kole,
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Moondal race. Tt is I think highly probable that the ehiefs of Bonai
aml Gangpore were originally Bhooyas who beeoming leaders of their
people and Rajabs, and allying themselves by mamiages with other
Rajalbs were gradually admitted into the fratemity of Rajpoots or
Khettrees. It may be said indeed of boih of them, that the inter-
marriage with fmmilies of better certified Khettree descent has not yet
obliterated their Bhooya lineaments, for they bear a very remarkable
likeness to that mace in feature,
Gaxarone.

This is a very extensive estate lying between Chota-Nagpore, Jush-
pore, Oodeypore, Sumbulpore, Bawra, Bonoi and Singbhoom, It is
kidney-shaped. Tts greatest length from east to west is abont 97
miles, and in breadth [rom north to seuth it varies from 15 to 50
miles, The topographieal survey of the esiate is not yet compleie and
its area ennnot therefore be computed with aceuracy, bat T estimate it
at double the size of Bonai or abont 3000 square miles.  Of this area
not more than a tenth is nnder enltivation,

The Sunkh and Koeel rivers from the platean of Chota-Nagpore,
unite near Gurjun in Gangpore and form the Brahmini, The Eob,
another river of some magnitude, flows throngh Gangpore south on iis
way to the Malanuddee. The ordinary level of Gangpore is abiout
TO0 feet above the sea; the highest hill yet noted by the topograpliieal
SUTVEYOY i ﬂ,‘_.:‘-ffh not mneh above the general lovel of the [,‘-hrm:-N;r;__‘.
pore platcan.  The descent, however, from the platean to the ordinary
level of l];ln;;lml'r‘ 18 _!L,"I'."I.l.:llllll.l and there 18 o tolerable road. As in
Bonai, the majority of the population are Bhooya, and they were no
doult the fivst settlers, All the zemindars nuder the Rajah are of that
race, and lold their estates as fiefs at low fxed rates and terms of sor-
vice.,  Comsequently the Rajale is ander the necessity of adopting o cons
ciliatory policy towards some of them at least.  There are generally
GTLE OF EWO in 4r|||1l"-.-i[1| i, bt fort llllilh'l_‘.' for the Liord i":lrurnn.lml:| Ll
arent vassals are too jealons of each other readily to combine. The
lurgest estate is held by the vassal who bears the fitle of Mahapater,
[t borders om Singhbhoom, extendds to the Brahmini river smd eom-
prisis 100 villages for which the Mahapater pays only Bs 200, This
part of Gangpore was at one time more densely populated than it is

at present, Tt all the more peaceably disposad of the ol inlsbitans
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including, it is said, several colonies of Bralmins, were slanghtered or
driven ont of the conntry by the Lnrka Coles.  To the south, another

great vassal, under the title of Gurhontes, holds the Heomzeer estate,
consisting of 8¢ wvillages, and an unlimited run of Wl and forest.
Gungadhur the Gurhoutea, boasts that he can travel twenty-iour miles
in a dircet line over his own gronnd without seeing a human habita-
tion, all throngh hill and forest, which, uunited to enormaons tracts of
hill and forest of ll:li:.‘,"l'll.'[: andd f)'ﬂ'lul:u]puru,, forma lmm'h;up.-; ihe most
extensive aninhabited region in all Indin.  The thivd of these vassuls
has his estate on the north-west of Gangpore and lolds the passes into
the country from Jushpore and Chota-Nagpore, This estate is in
advanee of the passes, and looks as if it had Leen filched from Jush-
pore, to which from the geographieal features it onght to belong.

The chiel is of the * Beckur' family and claims connectionship with
the Rajah of Pachete. His ancestor the first Rajah of Gangpore, was,
we are told, invited by the Bhooyas to talke charge of their country ;
From which, it is said, they had just expelled a Rajpoot family called
the * Kaiserbuns ;" but as Tstated above, T think it wore probuble that
the raling funily are descended from the original Bhooya chiefs, The
traditions, assigning to them a nobler Lirth, are founded on the sup-
position that the Rajpoots or Cshetryas were the only class qualified
to rule, that where there was no one of thiz class over a nation or a
people, © the Guddee” was vacant, and a Cshetrya had only to step
in and take it. The Cshetryas must have wandered about like kuights-
errant of old, in seavch of these vacant Guddecs, ns wo do not find in
the country any deseendants of the followers whom they must Lave
had, if they came in other fashion to onst the native chiefs and seize
the conntry,

It was admitted to me that until these Tributary Mehals come
under British rale, a human sacrifice was offered every thind year
before the shrine of Kali at Suadech, where the present Rajah rosides.
The =same triennial ofiering was made in Benai and Bmura, Bhooya
priests officiating at all three shrines.  This fact appears to me to be
confirmatory of the l.]lu'm"_l.' that the Hindas derived from the alori-
giimi races the pract ice of human sacrifices.

In the above named districts, the practice of widows going © suttes”
wiis also generally followed in the family of tle chiefs and in Bruh-
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win families, up to o recent date; many of the grandmothers of the
present generation of chiels and Bralunins having so distingnished
themselves. One man was pointed ont to me as having lost his mother
by the rite of suttee, Zv would not say © lost ;' he no doubt regavds
her as canonized by the act,

A rather romantic story of a sattes that ocenrred some fifty years
ago in Gangpore is related.

A Brahmin took a dislike to n girl he had just maried, and tormed
lier omt of doors, a wedded maid. She took reinge with her parents
who were poor, and who soon after died, leaving her destitute; then
she wandered from village to village subsisting on alms and leading a
wretehed widowed lile.  Her husband manded a second time, and sons
and danghters wers born to him and grew np abont him,*and in the
fullness of years he died. Mis second wife had preceded him, so lis
corpse was placed alone on the faneral pile, and the torch was about
to be applied to it, when a poor emaciated and meanly eclad female
stepped forward, and as the first, the faithiul and only swrviving wife
of the deceased, elaimed the right of suttee. Her request was com-
plied with, Bathed, aneinted, clothed, and adorned with flowers like
a bride, she ascended the pile and clinging to the corpse of the lns-
band who had so emelly discarded her, and for the first time in her
life pressing her lips to his, the flames arose and their ashes were
mingled together!

There is no donbt still a strong sentiment in favonr of sottee in the
Tributary Mehals, and States nnder native government. Trs prohibition
hias not been long enforced in the eastern parts of Rewa. Not long
agn, in that territory, on the death of a Brahmin, his widow, notwith-
standing the prohilition, was so vehement in her desive to join her
husband on the pyre, that her relatives as the only methad of restrain-
ing hor, locked hiere up,  When the eeremony was over they proceeded
to release her, but found that her spirit too had Aed. Bhe had attained
her object, as my informant declared, by a #pecial i||.14_~]']ms.'1[i1)|| ol
Providence in her behali.

Procecding north-west from Nogea and the banks of the Brahmini
river, you cnter the Nuagurh division of Gangpore and come to
Laingzgurh, near the confluence of several streams, which was onee the

capital and promises to be so again, as the present Rajah is just now
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building there. It is very prottily situated, and the gurh on a littla
hill in the centre of the valley has o commanding position, but T lear
it is not o healthy site, from the number of enlorged spleens and cases
of skin-discase T observed amongst the people. There are many fine
old village sites in Nuagurh, now ocenpied by impoverishod squutters,
lJII"HI]_'.' Chraons from {ft||)[.:l-N.'|5.,’:|llll'L’.

The old inliabitants have died off or removed to more eivilized and
seeurer regions further south,  The shabby hats of the squatters hnd-
dled together under the shade of the grand old trees, the monuments
of the more eivilized roce that preceded them, look as mueh ont of
place as mud cabins in a street of palaces. The Rajah and other
zemindars give these new settlers, when they fisst come, three years of
absolute immunity from demands of every kind,  Tu the fonrth year
they are called on to pay a light assessment. It is diffienlt to deserile
on what principle it is imposed, bot in old settled villages of Orons
it does not amount, including rent and eontribution, to more than
B, 1-8 per house or family. The #oil in this part of Gungpore ap-
pears very dertile, and there is still available much of the slightly

swampy, rich Tooking land, that gives the best evops of rico. 1 find

“ Sirosha” now in flower, growing in great luxovianee, 1t i sold here
at one manni for the rupee.

The Coles aro evidenily a good pioneoring raco, fond of new elear
ings and the luxuriant and casily raised crops of the virgin soil, and
Liave constitutions that thrive on malaria; so it is porhaps in the best
interest of humanity and canse of civilization that they be kept mov-
ing by continned Aryan propulsion.  Ever armed with bow, arrows
ol pole-nxe, they are prepared to do battle with the beasts of the
forest, holding even the king of the forest, the © Bun Bajah,” that is
the tiger, in little fear, Mixed up with them are numbers of the
Kherria tribe, who aro as yet a mystery to me, and [ will sy nothing
more abont them 4l T learn more. T am assored  that they have no
affinity with either Moondahs or Uraons, . e. with those who are
generally called Coles.

Borgaon, near the Mahabeer hill on the borders of B.'Imm, is the
largest village Gangpore possesses on this side. It contains 160 houses—
20 of Brahmins, 20 of * Telis,” oil-pressers, 22 of varions Hindun
Oortah castes, and the renainder Oraons and Khemiahs, The two

)
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latter coming in contact with Braluning, lave at once sncemmbed and
become their farm labourers. It appears to make little difference in
the condition of Oraon emigrants, whether they are farme servants or
formiers on their own account : they have the same wretched lnts, seanty
apparel, and generally nneared-for appearance, as if they had in despair
given up all idess of rendering themselves attractive; but the wonder
is that they remain in this dependent position, when they ean get land
on such easy terms and become farmers themselves.

The village pays direct to the Rajalia rent of Hs. 34, magun or
contribution Rs. 84 |, and 64 mannds of rice. The price of rice is from
one mannd to two mannds for the rupee.  On births, deaths and mar-
riages in the Rajah's family, the villagers are called on for additional
contributions, and when that family, as it is just now, is a large one,
the extra charge comes to from Rs. 80 to 40 a year. The total demand
is therefore about Rs. 160 a year, and from the extent of land nnder
enltivation, I do not think this would amount to more than 3 annas a
beegal on the eultivated area. It is evidently a very old village site,
gurrounded by extensive groves of mangoes, and with several tanks of
very insalubrious water overgrown with water lillies. Hills are seen
on all sides, but the most remarkable feature in the landscapeis the
great Mahabeer hill; o mass of rock tilted up, and shewing towards
Borgaon, an uneven wall of disrupted ends, forming a cliff of fantastic
outline, nearly 2000 feet high.

The tatelary deity of this hill is a favourite object of worship with
the Bliooyas, and is more or less revered by all the country.  The top
af the hill or rock being diffienlt of access, Mahabeer has studied the
convenience of his votaries, and entered an appearance down below in
tha form of o stone, in a sscred grove or * Burna' at the foot of the
hill. The idea of a © Surna’ is pretty and poetical. Tt is or onght to
be a fragment of the primitive forest left when the first clearance was
made, as a refuge for the sylvan deities whom the ¢le aring might have
disturbed. Tha best villages and most thriving portion of the popu-
lation in Gangpore are found on both banks of the Heb river, as we
approach the boundaries of Sumbulpore. Here the very industrious
and respectable looking caste called Agureahs are first met with. They
are found in Gangpore, Snmbulpore, Raegurh, Raipore and Rutten-
pore. They number about 5000 in the three first places named.
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According to their tradition, they are called Agurveahs from having,
ages ago, cotae from Agra,

They were a proud Cshettrya or Khettree family, a stiff-necked
generation, and refusing, when making an obeisance, to bow their
heads, the Rajah lowered some of them smamarily by entting them
off. They therefore leit Agra and wanderod sonth through Central
India till they came to Sumbulpore, and eventually settled in these
regions.  Aequiring lands, and determining to devote themselves
entirely to the tilling of the soil, they divested themselves of their
¢ paitas” making them over to the Brahmins, and no longer styling
themselves or being styled Khettrees, they became known as Agurials,

They durey their dead, and for this depminre from the ustal custont
of Hindus, they can assign no specific couse, but that they gave up
the practice of ineremation when they resigned their pretensions to be
esteemed Khottrees, They nevertheless now profess to be Vishnoovis,
divided into two denominations, * Ramanundyas' and ® Kubeer pun-
ihees! The Vishnoovi doctrines they have probably taken up, since
their migration to tracts bordering on Orissa and approximating the
great fane of Juggernath. They say they gave up the worship of
Kali when they resigned their * paitas” and took to the plongh, It is
probable that they were Boodhists, obliged to leave the Gangetie pro-
vinees for refusing to conform to Brahminism.

Their physique decidedly supports the tradition of their Khettrd
extraction : they are distinguished amongst the dark, coarse-featured
ahorigines of this country, as a tall, fair, well-made and handsome race,
resembling the Rajpoots in every thing but swagger. That went with
the ¢ paitas,” as a favewell offering 1o Kali, The women, who are not
very ju.'l.l-.‘lu'-l_\' seelnded, have HD”"I foatures and 1]9[:’(,'.-'1 and & neat and
cleanly appearance.

The latter are subjected to no field labour, their sole business being to
look after the dofestic arrangements, to gin eotton and to spin. They
Jdo not weave. Their spun thread is made over to the weavers, who
are paid in kind for their labour. Their villages, laid out in streets, are
comparatively well kept, und their own houses in these villages sub-
stantial, clean, and ecomiortable. Munguspore, near the Sumbulpore
Bonndary, s, 1 think, the largest. It contains 200 houses, those of
the Aguriahs cccupying the centre of the village, surrounded by lots
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of Coles and others of the primitive mces, whose services they have
secnred as their fam labonrers, and who ard not allowed to hold lands,
bt are paid for their labour at the rate of three seers of dban per
diem, and a modienm of clothing doled out anmually,

The soil in this part of Gangpore is exceedingly rich, producing
magnificont crops of sivosha, sugar-cane, and tolweeo, besides the staple
rice, The plants of the country tobacco grown by the Aguriahs are
the finest T ever saw, and they grow more cotton than they require for
their own use, though they do not stint themselves in raiment. T am
certain the soil and climate is well suited for the finer kinds of cotton.

Proceeding north up the Eeb from this, the Arabia Felix of Gang-
pore, we came again upon untidy Bheoya villages, and their patches of
cultivation, separated by miles of the monotonous 8l forests, and there
is no change in the features of the country or the population, till we
come to the estate of Bhugwan Manjee, which, as above mentioned,
does not appear as if it belonged to Gangpore, as it is separated by o
range of hills, and approached by a very narrow and difficult pass. We
are still amongst Bhooyas, but here they speak Hindi instead of
Qoriah, and the peculiarities of Ooriah costume and decoration are
rarely met with.

Juzirrone.

The small state of Jushpore, though specially mentioned as a cession
to the British in the agreement taken irom Appa Sahib, after his
defeat at Setahbuldee in 1818, has hitherto found no place in any pub-
lishod map, In the very latest issued fromn the Surveyor General's
office, a few scattered villages of Jushpore are inserted as if eontained
within the boundaries of Sirgoojah, but the name of the estate is not
given, and the chief town, where the Rajah now lives, is not down. It
is singrmlar how old the information must be, from which some names
have been inserted on the maps of the unsarveyved parts of India,

Konkale appears in large letters in about the Sntre of the traet
which should be called Jushpore. It is now an insignificant hamlet,
but there is the trace of a fort, where resided an aueestor of the
present Rajah.  The present capital, Jugdispore, is about two miles to
the north and west of it.

Jushpore is bounded on the north by Burway of Chota-Nagpore ;
south by Gangpore and Oodeypore 5 east by Chota-Nagpore ; and west
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by Sirgoojah. It is abont H0 miles in length from north to sontly and
30 in greatest breadth froin east to west, amd may comprise about
1000 square miles, Tt containg npwards of 200 villages, exclusive of

* the humlets or detached hnts of migratory hill savages; the population

is about 30,000, and the total incowmws of the Rajah from all sourees
may be estimated at abont Bs. G000, With this moderate income he
maintaing & very becoming state, and so rules as to be greatly beloved
by all hiz people,

Jushpore is abont equally divided into highlands and lowlands,
fQOopur Ghit’ and * Heth Ghit” The highlands consist of a mag-
a continuation of the great tableland of Chota-Nag-

nificent platean,
pore, averaging npwards of 2000 feet above the level of the sea, awd
fringed by hills, rising in places 100D feet higher. The lowlands lie
in steppes descending towards the =outh, broken by low rankes of hills
isoluted bluifz, and wasses of granite, sometimes semi-globular in form,
and withont vegetation, bare and round as an olid man's bald pate,
and lenee the most conspicnons of them is called the * Boora.'

The Eeb river has its sonrees in the Jushpore highlands, and grows
so rapidly into o respectable stream, that when it reaches the brink of
the platean, it bounds into the lowlamls with a roar that 15 heanl
for miles. It is, shortly after, joined by another stream, the Maini,
which also rises in the Jushpore heights.  There is a story that, years
ago, an invisible spirit in a visible light eanoe ascended the Beb, wator-
fall and all, to its source, and there the boat is still waiting for the
spirit's retum. I ded not see it,

It is also ealled the * Heera' river, as diamonds are fonnd in its bed,
and it is probably the source of the diamond stores of the Maha
Nuddee, a5 1 understand that none have been fonnd above the con-
fluence of the two streams. It is auciferons, and from time immemorial
its samds aml Joime-.ila; have been explored Ly hereditary gold-washers,
called # Jhorahs,” % These gold-washers do not, however, confine their
operations to the bed of the river. They find it more profitable to
penetrate the soil some distance from its banks, amd on both sides you
find tracts honey-combed with shaits, sunk by successive generations
of gold seelers.

These shaits are from 10 to 30 fect in depth, and three in
diamoter, The Jhorabs excavate till they ent through the upper
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stratum of vegetable monld and the red =oil beneath it, aml come
to a layer of pebbles and fragments, chiefly of guartz, forming &
dirty damp gravel ; this they remove and wash. T have watched
their operations close along the banks of the viver, and at some
miles distant from the stream, and the process and vesnlt was mueh
the same in both places. Near the river, five pits or shaits had been
recently sunk by as moany fomilics of Jhorabz, for they work in

sting, They had one washing trongh,

families, women and clilidven ass
called a*dooin,” to each family, and thewashing commeneed in my presence.
The stuif sclected is either of a dirty drab or of a reddish colour, with
occasional small white spots, little balls of particles of decomposed
felspar, adhering together from mwoisture, and drying into powder,
The Jhorahs regand these white spots as the surest indicat iom that the
gravel contuins gold.  The stratum of gravel which they were working
on this occasion was not more than a foot in depth., It resis on
decomposed granite, which ernmbles when taken in the hand, and the
gold-washers assured me that this contained no gold, but L insisted on
having some of it washed, and found their statement not strietly cor-
yect. Tt contains gold, but is less rich in the mineral than the gravel
above. When the gravel immediately under the shait is all removed,
they seoop out irom the sides all round, as far as they dare venture to
penctrate laterally, and in this way sometimes connect the shaftz, bnt
they take no precautions, and somelimes, going too far, have to be dug
ont, not always alive ! There appear to Lave been several aceidents of
the kind, but with all this danger and labour, the pursuit does not
return sufticient to support them, and they are farmers as well as gold-
washers,

They are greedy and reckless in taking advances, trusting much, no
doubt, to the facilities their remote situation gives them, of evading
payment, and some of them are enormously in debt. One man was
pointed out to me as owing Rs. 1000!  He grinned as the sum was
mentioned, asif exulting over his vietim. The greed for gold and the
sambling nature of the pursuit is surely a great corrupter of human
nature, for in the midst of a population generally remarkable for
homesty, truthiunlness and simplicity, these gold-washers are menda-
cions and nuserupulous rogues,

Some vears ago, a trader came amongst them whilst they were at
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work, accompanied by his wife, hoping to obtain some velurn for the
advances he had made.  He dunned and worvied them, and to get rid
of his importunity, they knocked him on the head and popped him
into one of the 30 feet shafts, where he was told to seek guld for him-
gelf | The unfortunate woman was similarly disposed of.  The erime
was, however, bronght home to the delinguents, who were all tramsported.

The yield of these pits in gold is of course very uncertain.  The
out-turn obtained in my presence from the five pits, in about four hours,
would not have given to the individuals employed, more than hali an
anna a bead, Tut they admitted that they sometimes obtained as much
as half & tolah of gold from one * dooin” in a day, and this would
give abont Rs. 2 a head to the hands employed, and make up for many
blank days. From their mode of washing, there must be great waste,
I observed it is only very palpalle particles of gold that are retained.
The grains are irregularly shaped, with sharp angles, and do not
appear to have undergone any disturbing process since they were
evalved from their original matrix. There is no indication of fatten-
ing or rolling ount.

The northern portion of Jushpore, bordering on Burway and
Sirgoojah, is a wild mountainous region ecalled Khooria, inhabited
chiefly by Korewahs ; some, utterly savage and almost nomadic;
others, somewhat mere civilized, living in villages; but all invariably
armed with bow and arrows and a battle-axe.

In 1818 when Sirgoojah and Jushpore were ceded to the British
Govermnent by Appa Sahib, the chief of Khooria, himseli a Kore-
wah, and elaiming to be hereditary Dewan of Jushpore, was in rebel-
lion against his Rajah ; and for several years, by savage raids at the
head of his Korewahs, both on Sirgoojah and Jushpore, gave much
trouble. In one of these expeditions, his son Munine Singh was eap-
tured and detained as a hostage by the British authorities till the
death of the old ehief, when a reconcilistion was effected between the
Rajah and Muniar Singh, who was restored to his possessions and
hereditary office.  The policy adopted on the oceasion has proved very

_guccessiul ¢ the dewans Korewahs have ever since conducted themselves

peaceably,
Having expressed a wish to see some of the wild hill Korewahs,
the present zemindar of Khooria, a nephew of Muniar Singh's, ap-




16 Notes of o towr iu the Trilwetary Mehals, [Nu. I,

pearal in camp with forty warriors of the tribe,  Their costume was
nothing in particnlar, exeept that they had very shaggy heads of hairv, into
which their store of spare arrows were stuck by the barbs,  They cach
carried in one hand a very powerful bow aml two or three arvows, ad
in the other the gleaming long edged battle-axe of the country, The
arrows are carefnlly made with flat bright heads of iron, 9 inches long
and 21 in breadth, with long barbs, the edges and points all careiully
sharpened.  These are attached to light veeds, the other ends of which
are neatly spivally feathered.

The men were mostly short of statnve bot with well knit muscalar
frames, springy and energetic in action, better looking and of lighter
complexion than the Oraons of the platean, There was no remark-
able protuberance of the maxillary processes nor lowness of forehead.
Those who were old enough had beards and moustaches.  They evineed
no timidity, but inunediately on secing me, grufily vociferated that
they had bad nothing to eat all day, and they wanted bmmediately,
vations of rice, dil, vil, salt, tobucco and piy, and expected as they
Lad come so far to see me, thet they were cach to be presented with a
ceipy, @ codl and a warst elofh,

I placed a small earthen pot on a peg, and offered it as a mark to
those amongst them who wished to shew their skill in avchery, In
groat excitement, all eagerly volunteervd, bows were instantly strung,
and though they did not once hit the small target, they all planted
their arrows clese to i, and & man in the same position wonld not
have escaped. T tried them afterwands at a tree at 40 yards, and almost
every arrow told, Their bows are very poweriul, and arrow aiter
arrow wag delivered with a foree and rapidity that wade one fecl a
viry profound respect for this, enr once national weapon. In bush
wariare it is more formidable than the matehlock, and 1 do not dould
that the Kovewahs could render o hostile cutry into their country,
a diffienlt and dangerous task.

There is every point of ressmblance between them and the wilder
section of the Lurka Coles, and so little do the langnages of the two
tribes differ, that my slight acquaintanee with that of the Coles; enabled
e to nnderstaml what the Korewahs, on first :1|}[:l:'.|'ll'il'|g, wore demand-
ing: and a Cole chaprassee of mine kept np a conversation with them,

Tt is almost unnecessary ta scek for further proofs of affinity, but they
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are to be found in the identity of many of their customs. Their
saerifices in cases of sickness, their sowgs, their danecs, their moda of
disposing of the dead—all these shew them to be of kin to the * Ho'
or Lurka of Singbhoom, the Moondahs of Chota-Nagpore, and to
the Sonthals. Tt is not possible to trave the similitude through all the
relations of life. The Singbhoom Coles live in large communitics
and have an organization unattainable by the hill Kerewahs, who prefer
to dwell apart. Exeept on great oceasions, when there is o * gathering
oi the ¢lan,” the Korewah has only his own [amily to think of and
assoeiate with, The head of the family is chiel and priest—the god
to whom he saerifices, the spirit of his father.

The Korewahs are found also in the wildest parts of Sirgoojah, and
in the ranges of hills between Sirgoojah and Palamow. Many of them
have abandoned their free mountain life, and have formed settlements on
the skiris of hills, near villages ; and where this is the case they appear
to be losing their own language and peculiar habits, and becoming
Hinduized.

The Hill Eorewahs live in wretched little detached huts, in the
midst of the patch of hill forest they have partially cleared and are
then cultivating, shifting every three or four years as the ground be-
comes exhausted.  They cultivate very little rice. Their erops econ-
sist of pulses, millet, pumplkins, cucombers,® melons, sweet potatoes,
and yams. They also grow and prepare arrow-root, and thereis a wild
arrow-root which they use and sell. The grain they store for winter
use is secnred in small parcels of the leaves of a plant ealled ¢ muhoo-
lain,” sown together by fibres of the same, and these parcels they
Lury. The grain thus preserved remains for years unimpaired. They
have no prejudices in regard to animal food, and they drink frecly
of an intoxicating beverage prepared by themselves from . millet.
They are as devoted to songs and dances as the Moondahs and Son-
thals, and have the same steps and melodies. They bury or burn their
dead, whichever they find 1most convenient, but the practice of mark-
ing the spot where the body or ashes are deposited, iscommon to botl,

The Khooria Korewahs resort in large nombers to an annoal fair
held at Mulwee on the borders of Sirgoojul, and give in barter for salt

® They have a giganiiec cucumber about o foot and o hall in longth and
tons inches in dismeter !

4
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and other necessaries, wax, arrow-root, resin, gums, honey and stick
lae, and excellent iron smelied by themselvez, The Korewah irvon,
roughly fashioned as battle-axes, is greatly prized by the inhalitants
oi all the neighbowring States,

Whilst conversing with the Rajali alont these savages, lie men-
tiomed to me that there existed a tribe ealled Birhores, whom he acensed
of a sort of interfraternal anthropophagy, of feeding literally on their
bload relations,

They are allnded to hy the late Col. Onseley, in a paper that ap-
peared in the Jowrnal of the Society for January 1848, but he relates
the story, as of the Korewahs, calling them inhabitants of Mynepit
in Sirgoojah, The Korewahs repudiate all affinity with the Birhores,
nor conld 1 hear of either Korewahs or Birhores on the Mynepit : tha
latter are found in some of the wildest parts of Chota-Nagpore and
Jushpore, but they are of rave ocenrrence,  With much trouble some

but had more the appearance of the most alject of one of those
degraded eastes of Hindu, the domes or parinhs, to whom most flesh
is food, than of Wil people.  Assaring me that they had themselves
given up the practice;, they admitted that theie fsthers were in tha
habit of disposing of their dead in the manner indicated ; oz by feasting
on the bodics, but they declared they never shortened life to provide
snch feasts, and shrook with horor at the iden of any hodies hut
those of their own ‘blosl relations being served up at them ! The
Il:tj:‘l.h said he had heard that, when a Bivhore th |11g1lt- his end was
approaching, he himseli invited Lis kindved to feast on his baily.  The
Birhores bronght to me did not acknowledge this, bot they spoke on
the subject with a degree of reticence that made me think it mizht ha
true. I told the Rajal to eniuire partienlarly abount i, and mave ouk
that if the horeid vite was still practised, it mnst be discontinned, But,
query,—* wounld not Saturday reviewers regand my order as an injidi-
eions interference with a time-honoured custom, on a point that natives
were so peculiardy tenacions of

the dispesal of their dead 2

The Birhores speak a jargon of Windi, which T found intelligilile ;
end have no other langoage,

Nine-tenths of the population of the remaining portion of the Jush-
pare Ilighlclnr!.‘- are {oles.” Chiuﬂ}' ”L‘;I.-uu, tleere are very lew Mown-
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dahs amongst them ; the Jushpore Oraons ave the ugliest of the race,
sar Lo e utberly destitute of all anbition to rise into respect-

atul Ay
ability of appearance.  With jorcheads “ villainous Tow,” tlat noses
aml projecting maxillaries, they approach the negro in physiognomy,
mteh eloser than do their brethren in Chota-Nagpore.

Juslipore provduces an excellent ivon, much prized for making wea-
pons and implements of hosbawdey,  Amongst its exports may be
meloded abont ten thonsamd manwds of cotton,

Thi lowland villages of Jushpore have a spriukling of the tribes
frow all the surrounding districts. OF the Ovissa type are *° Makoors"
from Keonjliir, the most thriving people in these parts, well dressed,
aml ocenpying good houses.  They have great herds of eattle, like the
Abcers and Gwallas,  "Then there are a few of the Gangpore Bhooyas,
intermingled with a good many Khairwars ivom Palomow, {of which
caste is the Rajah,) and Gowrs or Gonds from the south awd west, and
as we approach Qudeypore, we come for the fivsk time on the Kawrs,

The Kamrs form a eonsiderable I'll'ﬁ]'ﬁl}l'l:i\'.l]'i of the population
of Uodevpore, Strgoojal, Korea, Chang Blukar, and Kobab of
Chutteesoeurh, and there is this point of intercst in them; that
m to be the descendants of the * Kooroos™ who fought the
Pindavas, who, when defeated and driven from the scenes of the war,

they ol

found a safe retreat in these mountainous and densely-wooded regions.
In appearance they more resemble the aborigines than the Hindu
tribes. They are, in fact, next to the Jushpore Oraons, the ugliest
race 1 have seen in the conrse of my tour: dark and coarse-featured,
Lroad noses, wide wonths and thick lips. They resemble the Khair-
wars of Palamow, especially that ill-favowred section of them called
Bhogtahs, in features, but in nothing else, as the Kaurs are an exeeed-
ingly industrions and thriving people.  Their honses are unusually neat
and commaodions, bnilt like bungalows, with verandahs on two or more
gides.  Of these there is one to each married member of the !‘ulllil;{, whn,
however, mect and eat togetherin the lavgest, belonging to the head, The
houses are placed so as to form s small conrt-yard, which is kept scru-
Im[;ru_-.lj.' cloan, The Kaurz do not strictly conform to Hindoism: t]tr.ry'

rear aud eat fowls, and have no ven

ition for Bralimins, The * Nin,"
the village barber, wliom they sometimes call Thakoor, is their priest,

and ofiiciates as such at all mardages and ofher eceremonivs.  The

SRS, R SR T,
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combination of priestly functions aud operations with the easy shaving
line, is singular ; but it arises from the fact that the great ceremonial
law of the Kaurs is all comprised in the act of shaving. At births,
deaths and marriages, the parties immediately interested, and all con-
nected with them, are clean shaven all round. In regard to the
disposal of the dead by this tribe, they tell me that they bury these
that die unmarried, while the bodics of married folk are bumnt in
orthodox Hindu fashion! T wonder if matrimonial interests are ad-
vanced by this invidious custom. The tonsore of the malos is pecu-
liar ; the hair is allowed to grow long on the erown of the head and
collected in a knot, but the forchead is shaven to the knot, and there
is a shaven ring round it as if to facilitate the operation of scalping ;
the back of the head is also shaven, but over the ears and temples the
hair is worn long.

They worship Shiva under the denomination of Mahadeva, and
Parvati as Gouree, and they have a festival in the year for each, at
which they dance and sing, men and women. In some villages there
is a Baiga who offers sacrifices at these festivals : but this Baiga is
not a Kaur. He belongs to one of the aboriginal tribes, and it is o
remarkable feature in the religions ceremonies of the people of the
Tritntary Mehals, that the aborigines should have a monopoly of such
offices. The new settlers dread the malignaney of the local spirits,
and to appease them, naturally rely on the aborigines, who lhave longest
known them. The zemindar of Korbah in Clutteesgurh is o Kaur,
and as far as I can learn is the most influential person of their caste
existing: there was a Kaur zemindar in Sirgoojal formerly,
Kumol Singh, but he rebelled and enme to grief.

Most of the * Khalsa" villages in Oodeypore are held in farm Ly
¢ Kaurs' and two-thirds of the population of these villages are Kaurs,
With one exception all the permanent service tennves of Oodeypore
are in the hands of Gours, and the people in those estates are for the
most part Gours,  We find therefore, that the Gonrs have, in Oodey-
pore, a position similar to that held by the Bhooyas in Bamra, G:m'g-
pure and Bonai, and the right to the office of Dewan and to instal o
new Rajah, claimed in those districts by certain Bhooyas, is in Oodey-
pore claimed by one of the Gonr zemindars, Bhowany Singh of
Kourajah. Thus we find the Gonrs or Gonds, who in

called

Bonai were
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classed omongst the most degraded of the people, (and in Gangpors
uot held in mueh higher estimation,) holding a bigh position in
Oodeypore,

I have insensibly glided into Oodeypore. Tn no published map are
the boundaries of that district defined. It has to the north the reat
talbleland of the Mynepit, as o massive barrier betwoen it and Birroo-
Jaly to the west Korbah of Chutteessurh or the Belaspore district, to
the south Raigurh, and to the east Gangpore and Jushpore. It is
about G4 miles in length by 40 in breadth, and contains about 1500
square miles. There are 220 villages. The population may be rouglily
estimated at 25,000.  The ouly river of consequence is the Mand, an
affluent of the Mahanuddee, Tt rises near Girsa in Sirgoojal, and re-
ceives the streams that flow south from the Mynepit. Near Rabeope,
which, though not much of a place, we may eall the chief town, it has
cat its way through a great mass of sandstone rock, and now flows
without obstruction throngh a narrow pass with per pendicalar or
rather overhanging eliffs, on the highest portion of which the former
Rajahs of Oodeypore, like Barons of the Rhine, had their castle. The
site was occupied by the leader of the Oodeypore insurgents in 1857-
98, and had he not abandoned his position on the approach of a force
sent against him, he might have given us much trouble, as the rock is
or might easily be made as inaccessible from the land as from the river
side. The river has generally a decp ent channel, flows in alternate
rapids and pools, and is not navigable in any part of its conrse. Tha
conntry north of Ralicobe rises in steppes to the base of the Mynepit,
Lut the surface is everywhere undulated by masses of sandstons rock,
forming hills, dividing and enriching the culturable lands, as the rocks
have many springs, from which fertilizing streams are ever fiowing
over the terraced plaing,  But with all these suh'zmtagus the country
is sparsely populated, the villages small and ¢ far between,' and there
appears little prospect of improvement, as the districts a1l round are in
much the same condition,

There is at present but one weckly market held in Dodeypore, at
Dukree, 24 miles due south of Rabeole, This is attended by people
from Raigurh, Chutteesgurh, Snektee, &e. The chiei exports are lac,
cotton, resin, oil seeds, rice, wilil arrow-root, iron, and a suull fjtautity
of gold,
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The production of the precious metal is restricted by the limited
mnibior of wold-washers,  There are now only six families of that pro-
fession on the estate.  The same canse may be assigned for the linnited
production of iron, s there ave not more than ten families of smelters
in all Godeypore, 1 saw the golil-washers al work in pits similar ta
those T inspected at Jushpore.  The deposit songht and the methol of
working it is the same in both wmehals, bat the deposit in Jushpore is
supposed to be the richer of the two. In Oodeypore, the gold-washers
provuced, as the vesult of a day’s labounr, only 8 grains of gold to each
“ Drovin™ or trongh, but T am satisfied from what I saw oi«the quan-
tity of wold exhibited at each washing-out of the trongh, that they
must have obtained very much more than they thought proper to pro-
duce,  The Rajah was with me ; he wishes to obtain a monopoly of
the gold trade; and it did not suil them that he should see o better
yicld.

The export of ‘lac’ from Oodeypore is said to amount to about
2000 maunds annually. I have not been able to gain any information
in regard 1o other produce, but the heavy expense of carriaze and
consequent low prices offered, aré very discomraging to the producers.
Amongst the mineral . vesomrees not yet utilizeld, is coal ; seams have
been observed at Baisi south-west of Rabeobe, and other places. Lime-
stone is found under the M}'ut*p:‘l.h

¢ Birgoorai.

I entered Sirgoajah from the north-west corner of Owleypore, as-
cending the Metringn Ghit and passing along a ridge, o cyelopenn wall
of sandstone that actually divides the sonrces of the Relwr, an afiloent
of the Boane, from some feeders of the Mand, an affluent of the Maha
Nuddee ; and near the same point the boundaries of Sirgoojah, Qodey-
pore ol Chintteeserorh meet.  Clear of the Ghiat, which is very steep
aml diffiendt, T find myseli at the western extremity of the oreat M}'m'-
pit, which rises majestically fromthe plain in o succession of hold
headlunds and  promontories, as onr own prowd islands rise from the
geay awl as the eye follows what so mneh resembles Inn;__; sl 1[“.-1
the mind is Glled with the ddea that the ocean wmst onee have rolled
where the Bal trees now wave, aud this is strengthened when we (um
to the isolated blufis having all the featvres of the mainfand, from

which they appear to have been ent off, rising abruptly like islands
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frome the sea, not less than 2000 feet above the 1'1”‘i": Ny ﬁ['l]"'l"'i'li'ill;.f n
the distance, from the pavallel markings on the face of the roclk, like
huge casemated batieries proteeting the const.

The conntry teems with architectural vemains of o race who
appear to have left no other trace of their existence, On the
banks of the Relur, in great heaps of earved stones, shaits, bases,
eapitals, friezes, architraves, lie the mins of nomerons temples of a
very ancient type. (The Wajal's consin, Lall Moliessuree Persad Singlh,
on whoso estale they lie, is very brreverently using them np in the

construetion of a sporting lodge). The fragments

ppear to have been
put together as children Iuild with wooden Lril-k.-'j all in parallel
conrses, with nothing but their weight and adaptation of the pats to
keep them in their position; and thus theiv overthrow, which from the
studied mutilation of all the idols could not have been accidental, was
easily effected. There is no indieation of any kind of cement or of
iron bindings having been used in the strnctures.

Amongst the isolated hills mentioned sbove, the most conspicunns
is that of Eama or Ramgurh, which rises from the plain abont 8 miles
west of the Mynepit. From one distant aspect, the npper portion of
the hill alome appearing above the Sil forest, its resemblance to a
monster fort with a cupola roof is very striking, so regular is its form
amil o abruptly precipitons are its sides. Approaching it, however, it is
seen to have a variety of ontworks of its own,

The asvent commences from the north side, proceeding up and along
narrow ridges of one of these outworks, till you reach nearly to the
base of the great rock itself, and there are the ruins of a very ancient
stone gateway. The lintel now lying on the ground is adomed with
the image of ¢ Gunesh' as the Janitor. Tnside, betwoen the gate and
the rock, there isa level path both east and west. Procceding westwand,
you come to an ample gpace of level gronnd affording room for a small
encampient, in deepest shade, nnder o perfectly perpendienlar portien
of the hnge rock, reminding one of the descriptism of * Sinai,' the
monnt that conld be tenched with the hand but must not,  The ap-
proach to this spot from the gateway was originally protected by a
stone breastwork now fallen, and the impartance of protecting it is
obwions, as here the rock sends out a jet of perfectly pore water, jnst

such a5 one coulil suppose to have =sueld by Divine eommand at the
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toneh of Moges.  The temperature of the water was, strange to say,
much higher than that of the air, bui eooled in a sorai it was delicions.
A broad seam of eoal is here seen underlving the sandstone. It burns
well, but 1T say no more about it, as the Sirgoojal coal from this
vicinity has been fully reported on by my predecessor Col. Onseley.
To continue the ascent of the hill, you repass the gate, and proceed by
an casy path three parts round the hill to its southern face, and then
as best you ean up, by an exceelingly difficult #ig-zog path, some-
times a mere ledge eut ont in the rock.,  Just at the commencement
of the difficult part of the ascent, yon pass a large boulder of sand-
stome with nothing to distinguish it exterally from many others that
are lying about; but which has been hollowed into a chamber of suffi-
cient capacity to allow of a man sitting in it at his ease, and with an
aperture just large encngh for a slender man to ereep in by, The open-
ing is nof seen from the path ; so that an uneonscious pilgrim might find
himseli exhorted by a voice from the bowels of a rock in a manner
truly awe-striking., Crowning the most difficalt part of the ascent,
so perched that you cannot obtain a good view of it without looking
right up to the sky, from a position that makes it unpleasant to throw
your head back to the necessary angle, isa second gateway, which is in
better preservation, and is the best executed and most beautiful architec-
tural antiquity of the entire vegion. Thongh its origin is equally
unknown, it is unguestionably a more modern work than the other
gateways and temples on the hill. It belongs to that description of
Hindn architecture which Dears most vesemblance to the Saracenie,
Instead of a flat lintel over the gate, we have an arch formed of three
voussoirs of stone.  The soffit of this arch is ent into a wavy . seroll,
terminating on the abutwents, in heads of some animal not clearly
discornible.  There is an exterior and interior arch of this descripiion,
springing from fated pilasters, and the space of about three foet be-
tween them is covered in by another loitier arch similarly formed,
Eutering, you find yourself ina small court, at the hottom of a flight
of steps. A projection of the rock has been scarped to form this
resting place, and from it a most extensive view south and west is
obtained. The steps are to the right as you enter, to the left there is
a projection with stome breastwork nsed as a look-out. Opposite the
entranee, there was a covered colonnade, but this has fallen in.
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Iu the thickness of the gateway wall, a niche fonr feet in depth and
about eight feet in height and breadth, is divided by a column still in
position, shewing how the fragments of the colummns of the rained
colonnade should be restored. The shaft and base are octagonal and the
bracket-like projections of the capital ave evonching human fizures, so
placed, that head, arms, hands and back all appear to support the
abacus.  There is one well executed figure in this enclosure, of 8 man
kneeling on a coiled eobra, and with snake heads peering over each
shoulder.

A flight of 45 cut stone steps leads from this resting place to
another mass of rnins which appear to have been a tewnple und gatewny
combined, There isdiere an image of Durga with 20 arms, another
with cight, and a large fizore of Huncoman, all more or less mutilated,
We are now on the ridge forming the top of the Lill. Bave as are
the sides of the rock, there must be here a great depth of soil, as it
supports a variety of large forest trees and shrubs, which are growing
luxuriantly. On the highest part of the ridge and about the centro
of the hill, is the temple, which contained no doubt the principal ohject
of worship. It consisted of a small fane, the inner crust of which,
constructed of parallel eourses of roughly cut stone, is slill standing,
with a detached portico on columns, It is small and insignificant, but
no donbt immensely old ; it is impossible to say to what idel or object
of worship the temple was originally dedicated ; at present, on the old
“argha” or stand, thereis a group of Vishnu with his wives, but the
group does not fit the pedestal, is of more elaborate workmanship than
the figures that are lying about, and whilst all the old figures are mu-
tilated, this one is perfeet. T eonclude that it was placed in the temple
after its partial destruetion, and the nmtilation of the original imazes,

T found the air on the hill keen awd invigorating, There is space for
several houses on the saddle back ; and as it is an independent isolated
mountain, it commands an extensive view, shewing that all this part
of Sirgoojah, which the maps make out to be a anass of hills, from
the foot of the Mynepit, as far as the cye from this elevation can
penetrate westward, is, thus seen, a plain slightly undulating, lut on
the whole well adapted for the Raifvoad, which, Lam confident, will some
day be made throngh it, connecting, by the most dirset route, Caleutta,
Central India and Bombay,

1
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The tableland called the Myunepit is 50 wiles in length by 40 in
breadth, with an elevation of 3,700 feet above the sea level,  Tis soil,
like that onthe Ramgurh hill, is deep and vich, and it possesses numer-
ons springs awl streams. Tt abounds in game; gaur, boffalo, tigers,
leopards, and deer, and some of the strenms are livge enongh to give
the angler gentler sport.  The day must surcly come for the fructifi-
cation of all these natural advantages, and the tract now oeenpied by
a few herdsmen and savages, may become the head-quarters of a divi-
gion, or the seat of a Government,

Not far from the summit of the Ramgurh hill, an attempt has been
made to construet a tank, but it probably was not a suecess, amd it 18
now nearly filled up with light vegetable mounld, of not less than three
feet in depth and quite dry. In another divection, a descent of a few
hundred feet brings you to a pool of good water percolating a
seam of white calearcous clay. A party defonding themselves on the
rock conld not be cut off from this supply, as it is perfectly innccessibla
from below, but it wonld not be adequate to the supply of & large
party, and the next nearest sonree is the spring near the first gatowny,

But the great enriosity of the Ramgurh hill has yet to be deseribed.
Two of the spurs of the great rock, themselves rocky anil precipitons,
forming buttresses on the northern face, instead of gently bLlending
with the plain like others, have their bazes trneated, and then united
by a vast natoral wall of sandstone rocl, 150 yards thick and 100 to
150 in height. A semi-circular or rather horse shoe shaped nook is
thus formed, which, from the height anid precipitons nature of the
gandstone rock enclosing it, would be almost inaceessible, had not na-
ture provided an entrance by a natural tunnel through the subtending
wall. This is called the © Hathphor” The waters collected from
springs in the nook form a little stream that fAews out L'lu'uugh the
tomnel. At its month it is abont twenty feet in height by thirty in
breadih, but at the inner extremity of its course of 150 yanls, it is
not more than eight feet by twelve. A man on horsebaek could ride
throngh it.  The sind of the strewmn in the tannel was impressed with
old and recent ioot-prints of a whele family of tigers, who had taken
up their abode in this pleasant and seeure retreat, but we did not find
them at home. The horse shoe cmbraces an acre or two of grounid,

well wooded and undulating, so that a considerable body of men could
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conveniently encamp there. In the face of the great rock opposite the
entrance, two large caves have been excavated by luman labour, the
largest of the two, suflicient to afford aceommodation for forty or Rity
people.  The entrance, about 30 feet wide, opens into a gallery of double
that length, with recesses at the extremities, intended for more private
apartments, probably for females. The excavation is made so as to
leave a platiorm of stone, extending through its whole length, and also
in the recesses, for the ocenpants of the cave to sit and sleep on. The
foor is some fifieen fvet above the ground, but is accessible by steps
cut in the rock. In both caves I found inseriptions carved on the rock
in ancient * Pali’ character, and I made the best transcript of them I
could : this is now in the hands of Babu Rajendra Lal Mitra, and it
will, T trust, throw some light on the history of the retveat.

Since writing the above, I have seen Col. Ouseley’s Driefl notice of
the Ramgurh Lill in the Asiatic Society’s Journal No. CLEXXVIL for
Jannary 1848, He does not appear to have observed the inseriptions,
and I do not recollect having seen in the caves any of the stone ligures
that he noticed there. They may have been since vemoved. Col. Duseley
calls these antiguities cave temples, but there is nothing now to indi-
cate that they were intended as places of waorship.

There are many other interesting colleetions of ruins in Sirgoojah.
Those to the west, in the I'al Perguunahs, noticed by Col. Ouseley, I
have not seen, but he found there a stone with an inseription on i,
which I think must be in the Society's musenm.  On the banks of the
Kunhur river in Tuppah Chulgalee, there is a large collection of
temple mins,  Three distinet heaps of fragments were at my request
opened ont, till the foundations of three large temples dedicated to
Shiva and Durga were disclosed, The object of worship in the largest,
was a huge Lingum, five feet in length, which we found divorced from
its appropriate ** Yoni" as if it had been blown up. The latter was
smashed into several pieces by the destroving foree, whatever it may
have Leen, and the nnmerous sadly maimed gods and goddesses that
wore found in the debrig, are further memorials of the barbarous zeal
of some uncompromising iconnclast. T observed a Shib's bull in good
preservation, as large life, & well exceuted figure of * Parvati®
three feet high, and a grand, colossal, four armed fignre with one foob
resting on a broad-edged axe, not unlike what is still the nativnal
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weapon of the tributary mehals. Close to the temples there is a stone-
faeed tank.

Qix miles to the west of the above mins at Simidee there is anot hor
small temple which appears to have been overlooked by the destroyer.

The dome over the fene is still standing, and part of the vestibule,
the latter a pyramidal roof sapported on columns. The stones forming
the lintels and uprights of the entrance to the fane are elaborately
earved with minute representations of all the principal Hindn gods.
Shiva and his wite on Nandi occupying the place of honour in the
centre of the lintel.

The Ruksale Rajpoot family who mow hold Sirgoojah, have no
tradition regarding the antiqnities T am describing, but they tell me
tliat under the Mahratta rule, their ancestors often availed themselves
of the retreat of the Hathphor to save their property from pillage and
their women from dishonour,

The ruins of an ancient eastle of the Ruksale Rajahs of Sirgoojah
are to be seen on a hill near Bisrampore, and this appears to be the
Sirgoojuh, marked as the chiei town on the map, shewing again the
antiquity of the information from which the maps of these unsurveyed
tracts had been filled in.

Accorling to the tradition preserved in the family, the first Ruksale
weas called into existence by a “Muni’ or sage, to destroy a demon
that tronbled the holy man in his devotions.  The hero thus ereated
was the ancestor of the lovely Rukmini carried off by Krishna, In
about Samvat 251, a lineal descendant of Rukmini's brother, Ruk-
man, entered Sirgoojal and fonght with and killed the Rajah of the
place called * Balind,” and became Rajah in his room. The present
Mauharajah Inderjeet Singh has a family tree to shew that he is the
111th in descent from the congueror of Balind ! bat T have been told
there is a popular tradition assigning to the family a local origin, and
considering there are no Ruksules in any other country, it is not un-
1“-:11'}' that it is the most truthiul of the two, i &0, it is prnll:thlu
that the family are derived from the same stock as the * Gours,” the
most influentiol and nomerons of the races now inhabiting Sirgoojuh,

In A. D. 1758, a Mahratia army in progress to the Ganges
overran  the district of Sirgoojah, and the chief was compelled
to acknowledge limseli a trilutary of the Berar government, Lut
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beyond a fine imposed at the time, and engagements taken for the
security of the roads fromy Mirzapore, Benares and Gya to the capital
of Nagpore, no proofs of snbmission were exacted.

In the year 1792, Sirgoojah first engaged the attention of the British
Government, in consequence of its Rajuh Ajeet Singh having invaded
and taken possession of Burway, a Pergunnah of Chota-Nagpore. At
the requizition of the Governor-General, the Rajah of Berar interposed 3
bt ineiiectnally, as about this time, on the death of Ajeet Siugh, his
third brother Lall Sungram Singh usurped the chieitainship, murdered
Ajeet Singh's widow, and not only retained possession of Barway, but
assisted @ rebellion in Palamow against the British Government, This
led to an expedition into Sirgoojah under Col. Jones by order of
Marquis Wellesley, which resnlted in” the restoration of Burway to
Chota-Nagpore, and Sirgoojah itseli became a dependency of the
British empire by treaty with Appa Sahib in 1818,

Sirgoojah has not been surveyed, and it is therefore impossible
to give its arca .with any degree of aceuracy. It is about 90
milea from east to west and 30 from north to sonth ; is divided into 206
tuppahs awd containg 1197 villages, and according to a return of
houses made some years ago, a population of 1,30,000, one hundred
and thirty thouszand sonls. About one-sixth of the whole are of
the Gownr tribe: the Khairwars, Kawrs, Kisan Rajwars, Kore-
wihs and Coles number from 5000 to 7000 each : there mre about 2000
Bhooyas, and about as many of the hill tribe found in greater nnmbers
further west, called Boyars : the remainder of the population are for the
most part Sudras,  The ruling race, Rajpoots, nmmber only 505 souls,
and there are only 3659 Brahmins.

Of the Gours, I have already observed that they are the sane as the
Gends of the sonth. Of this there can be no donbt, as we find amongst
the Gours of Oodeypore and Sirgoojah, bload relations of the Gonds
down south; and they intermarry. It is only a difficrent way of pro-
nouncing the name of the tribe. They have always I believe heen
considered as amongst the aboriginal races of India, Int in Sirgoojah
and Oodevpore they are completely Hinduised, retaining neither the
language 10T any ‘:'ﬂ“'i characteristic of their own race,

The Kaurs and Korewahs have already been disposed of; the
Coles must have a chapter to themselves; the characteristics of
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the Rajwars and Kisans T have not yet had an opportunity of stuly-
ing, amd shall conelude with o fow wonds about the Khairwars, They
are found in many parts of this provinee but ave most numerous and
have been longest resident in Palamow. They are said to have
migrated from the hills west of Rhotas ; there is a place there, called
Kyra, snpposed to be nomed after thew, and they ave found about the
Kymaoor hills, The Rajah of Turki in that vicinity is a Khaivwar,
In this division several of our great men are sail to be of Khairwar
extraction, but they are all now undergoing that process of being
refined into Rajpoots which I have deseribed as likely to have oceurred
in other inmilies, by intermarriage with Rajpoot maidens. They have
to pay very high for the honour, but by giving large dowries with their
danghters, they sometimes obtain for them also the distinction of
Rajpoot alliances.

The two races appear to blend well: a handsomer and more ener-
getic stock is the result; so the aspiring families T allude Lo, have
gained something by their ontlay in marriages, as the ordinary or pure
Khiirwars are generally a dark, ill-favoured race, with conrse features
and of lazy unimprovable halbits,

The people called Bhogtahs are a Khairwar tribe.  There was a
small elan of them in Palamow, who long deficd the power of the
British Governmeut, They lived on a narrow platesn, with the Sir-
goojah mountaing behind them, and o range of hills with diffieult
passes in front of them ; and with the cattle and property of their
neighbonrs, they did very much as they pleased; and as they had
wonderinlly contrived retreats amongst the hills and rocks for them-
selves and their plonder, they defied all efforts to capture them, At
Tast the wilil country they ocenpicd was given to them at a nominal

rend, on condition of their living honest and peaceiul lives, This kept -

them gquiet for many years, but when the mutinies broke ont in 1857,
the two chiefs, Lilomber and Pitumber, headed an insurreetion in Pala-
mow and came to unmitigated griel.  One was hanged and the other
was transported for life and died in the Andamans,

The actnal income of the Rajah of Sirgoojali fram all sonrees is not
more than Rs. 80,000 a year: the estates held by members of his
family are worth in addition about Ra. 23,000, and other vassals hold
estates worth anunually about Rs. 20,000, A fixity of tenure is the

el e "
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predominating feature in the revenne system of all the Trilmtary
Mehals, and will no doubt be found to prevail in all parts of Tindu-
stan where ancient landmarks have not been swept away by the tide
of conquest. In these mehals, the great mass of the cultivators are
the deseendants of those who first ocenpied and tilled the seil, and to
them, (says Maleolm in his Central Indin,) according to the most
revered texts of the saered writers, the soil in the first instance belongs ;
and where a monarchy or chieftainship is by some process eliminated,
the peasant proprictor contributes for the support of the sovereign a
maoderate share of the produce of hizs land. This accounts for tha
lowness of rates of rents that prevail in these districts.  The actual
rent does not exceed 2 annas 4 beegah in Siveoojal, and this is nn-
changeable. Tt probably represents the proportion of the produce first
assigmed to the chief, and both the enltivating classes and heads of
villages in this provinee are exceedingly tenacions of their right to
pay no more than one fixed rate of rent.  The hereditary village head-
man pays 1o more on this account, and collects no more than the old
fixed rate, but it does not now suffice for the requirements of the chief,
and as noticed before in treating of Gangpore, a practice hns arisen of
giving as an ordinary eontribution, a sum equal to the amount paid as
rent, whilst extraordinary contributions are oiten exacted, and demands
rude for unpaid labour, which must greatly hamper the productive
industry of the cultivators. In Sirgoojah I asked the Rijah and
zemindars if all these irregular demands could not be done away with
and a fair fixed rent taken in lien. They expressed their willingness
to abide by any arrangement of the kind that T could make, but refer-
reid me to the rent-payers and village headmen. ey, with one con-
sent, refused to acquiesee in any enhancement of rent.

—
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EJ:-.x'r'.".-}-.F.'r-.-i |1-.i' a xufllrnu'rnr wewe Genns of the Cadidae, ."1."II|'!-".-'H.—HI'}'
Littit-tol, 8. R, Tioxgun, Bengal Staff. Plate I,

[Author's date, Delober, 1862, ] [Received 8th June, 1861.]

Order.  MALAcorTERYGII SUBBRAUIIATL
Family., Gapipe,
Genus.  Asrnesvrus (mihi).

{asbams fechle and Ovpd Tail).

Body rounded—very litele compnessed—head small muzzle =hort,
mouth wile with a single row of minute teeth in each jaw, and a
band avross the auteal part of the palate.  Scales of a medinm size.
No lateral line visible. Fins; two dorsals and two anals, joined by
intermediate detached rays, which are partially membraned. The
anterior dorsal snd anal, quadruple the height of their posterior
fellows. Ventrals jugular and filiform, Candal bilobed and very small,
Brancheostegons rayvs 7.

Asrnesvrre Arvmrmsyis. | Tickell,

Specimen 53" long.  The largest of 4 or 5observed, Akyab harbour,
Arakan.  October 15th, 1862,

Structure.  See above for Genus.  Body lengthened in the portion
of the tail behind the Ist doveal.  Head small ; snout short and blunt.
Gill plates smooth and smooth-edged, their divisions not very distinet :
but suboperculum large: seales medinm-sized, semitransparent and
deciduous,  Along the back, from oceiput to Ist D, a mesial groove,
with a ridge along each sile for the whole length of the fish to eamdal.
A deeper groove -along mesial Lelly, in which the ventrals ean lie
encased,  Intermaxillasy long and narrow, and set with a row of
ninnte pn]htﬂl teeth jlltnlm‘-'l elose toget her.  Mandibles with a similar
row, smaller still.  Rest of month smooth, Tongne short, round, tied
down to Hoor of month. Scales round at iree edge, concentrically
furrowed: about 67 from gill cover to base of G and 14 tiers. Air
Bladder lavge.  Tis shape and that of the intestines could not be ascer-
tained, a5 the specimen examined had been a long time in spirits.

Fins, 1st D 20, detached rays 15 —2nd D 20.—P, 21.—V 5.—
A 20, detached rays 12—2nd A 26,—C 6-13-6.
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Ist I and 1st A have their Sth and Gth rays as long as the greatest
depth of the body, the fins decreasing rapidly to the first and last
rays,  The 2nd D and A ave much shorter rayed and elose to €, and
the space between them and their preceding fins is (lﬂ.:!ﬁﬁ.(ﬁr! Ly a row
of short rays each with a basal membrane. Peetoral, small, broad, and
peinted, € very small, and bilobed, the lower lobe blunter and
shorter than the upper. Ventral, 8 frst rays filiform, the 2nd
reaching to the space between the two anals; 1st and 3rd a little
shorter ; 4th amd 5th ordinary and membranous.

Colour®  TPale ochreons grey, or horn colour, Mackish along back,
from minute dots powdered along edges of seales. Snont and head, red
carneons. Iris, greenish silver. Fins black, with whitish bases,
except Vi which are fleshy white. A rectangular pateh of black
above gill plates. Gill plates nacreons.

The specimen here fignred is the largest of 4 or 5 obtained in the
fish market of Akyab, The fish is not described by Cantor in his
ichthyological ecatalogne of the Straits, and Cuvier and Valenciennes’
great work, which is incomplete, does not include the Malacoplerygii
Subbrachiati, None of the Gadidm (Cod family) have ns yet been
noticed in Indis, and the present subject is one of peculiar interest on
that account: that is, if my allocation of it shonld prove eorrect, of
which I think there can be little doubt, on an examination of tha
structure of the fish,  In the synopsis of Cuvier's Regne Animal there
is no genus amongst the Gadidie which resembles it : but it moy rank
next to Phycis {Artedi.)

It does mot appear wncommon. In October 1862 T proenred four
or five specimens from the estnary of the Koladyn at Alyab, and from
Kyoukphyoo. Two of these T do mysell the pleasure of forwarding
to the Museum of the Asiatic E-’:-l:'iirl_'l.', The alcohol in which tllﬂ}'
are preserved, has very little affected their natural colour,

# Frosh specimen,

B o PP
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“ On the degree of wnecrtuinty which Local Attvaction, if nol allowed
Jor, oecasiol® in the Mep of a Cowitry, and @n the Mean Figure of
the Earth as determined by Feodesy ; o Method of ollaining fhe
Mean Figure free from ambiguity by a comparison of the Anglo-
Clallic, Russian, and Todion Avecs i and  Speculalions on  the

Constitution of the Earth's Crast,"—By Ancnoracox Prarr,

[Received 41l August, 1864,
T the Seeretary of the Asiatic Seciety.

Sir,—I beg to forward to you a copy of a Paper lately printed in the
Proceedings of the Royal Hociety (No. 64) on the topics notified at
the head of this letter. Two years ago you accepted from me a
* Beries of Papers on Mountain and other Loeal Attraction in India,”
aml published in your Jowrnal a memorandum, regarding the effect
of local attraction upon the operations of the Great Trigonomeirical
Survey of this conntry., The present Paper is not eonfined to Tndia
bot appertains to the globe in general. But as the resulis of the
Indian Survey occupy an important position in the caleulations, vou
may deem it to be not irrelevant to the objects of your Journal to
publish some acconnt of it .

The state in which the question of local attraction was leit in my
former commaunications to the Ruyal Society was this :—That in Tndia
the devistion of instruments of observation from the true vertical
caused by the Mountains and by ihe Ocean is very great, far greater
than had ever been supposed ; that this deviation might be mnch
increased or diminished by the effect of variations of density in the
solid crust of the earth, bat that of the amount of this we have no
means of judging, as we are entirely ignorant of the constitution of the
crust; and that the effeet of local attraction on the Map of India
constructed from the Sorvey wonld fortunately q]iknm]unr as far as
regards the relative position of places laid down, but that the precise
position of the Map on the terrestrial spheroid could not he discovered,
as it would depend npon the unknown total resultant local attraction
arising from all eauses at the station from which the Survey operations

comimence.

Lr'l‘
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M. Otto Strove has lately called attention to similmly important
deflections cansed by local attraction in Russia—and especinlly to a
remarkable difference of deilection at two stations near Moscow, only
about eightcen niles apart, which is attributed to an  invisible
ankuown eanse in the strata below,

It has become, therefore, an important inquiry :—What degree of
uneertainty does Local Attraction, if not allowed for, introduce into
the two problems of geodesy, viz (1) obtaining correct Maps of any
country, and (2) determining the Mean Figure of the Earth.

These matters are discussed in the present Paper; and I would
here obaerve, that the paper is complete in itseli, and does not require
a study of the previous communieations.

2. With regard to the construction of Maps from Survey operations
1 show, as beiore in Imdia, that no map in any other part of the
world will be affected except in the way already stated, if the length
of every measured arc of latitude is not greater than twelve degrees
and a hali, and of every measured are of longitude not greater than
fifteen. Now in point of fact, however long the great arcs (such as
the Anglo-Gallie, the Russian, and the Indian) may be, they are
always broken up into much smaller portions, so as to bring them
very far within the above-mentioned limits. IHeoee the maps
constructed from geodetic operations will always be relatively correct
in themselves ¢ but the precise position of the map on the terrestrial
gpheroid will be unknown by the amount of the nnknown deflection
of the plamb-line in latitude and longitnde at the place which fixes
the map.

In India the eficct of the Himalaya Mountains and the Ocean,
talcen alone, would throw out the map by nearly hali a mile. And,
as already stated, there is no way of discovering with certainty how
mnch this is inereased or diminished by the effect of variations of
density in the enst.  Ii, however, the calenlations which I give in
the third section of this Paper are accepted, théy show that the effect
of wvaristions in the density of the erust below almost entirely
eonnteracts that of the mountains and ocean at Damargida in
latitude 187 3° 157, and the displacement of the map is almost
snsensible if Gxed by that station.  If fixed by the observed latitude
of any other station, the map will be ont of its place by the local
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deflection of the plumb-line at that station. This, in the Iudian
Great Are, will not exceed (supposing my rensoning as deseribed
below is accepted) one-thireenth of o mile at any of the stations
wlere the latitude has been observed, Tt appears also from these
caleulations, that, except in places evidently situated in most dis-
advantageons positions, the local attraciion is ravely of any consider-
able amount.

3. In the second section of the Paper T procced to ascertain the
degree of uncertainty introduced, by our ignorance of the amount of
loeal attraction, into the great problem of the Mean Figure of the
Earth,

Bessel was the inventor of the method now in use for solving this
problem. His method enables us to bring all the ares which have
been measured in any part of the world to bear simultaneously apon
the solution. He made use of arcs measured in eight parts of the
earth's surface ; called the Anglo-Gallic, Russian, Indian I, (or Great
Arc), Indian I, Prussian, Peruvian, Hanoverian, and Danish Ares,
the first three of which are very long. For each of these ares he
made use of an algebraical symbol to represent the unknown error of
the precise position of the are on the meridian. TIn his method he
treats these eight quantities as independent variables; which is
tantamount to ignoring local attraction altogether, The calenlati®ns,
therefore, of the Mean Figure of the Harth hitherto made have leit
this most important clement ont of consideration. To remedy this
has been my object. By a change, I venture to call it a correetion,
of Bessel's method T have succceded in obtaining formule for the
semiaxes and ellipticity of the Mean Figure, which involve expressions
for the unknown local deflections of the plumb-line at the standard or
reference-stations of the several arcs,

Ii @ and b represent the semiaxes and ¢ the ellipticity, the following
are the results arrived at :—
a=20928627 4-1057-8¢, - 342:0¢, 4 152:3¢, 273, 4 03-Ge,
-+ 881, 4 63T, 4 6200, feet,
1=20849300—38762-6¢, — 3343, —G61-3¢, —1U1‘5£4—3T2'ﬁ£,
— 140t g — 24938, — 24014, fret.
From these we may easily deduce the ellipticity
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‘ =:_u::'-§ { 1--0-0608¢ , 4-0-0085¢ ,-0-0103¢ ,4-0-0016¢ , 0005 ;
+ 0-0005¢, < 0-0030¢, - 0-001659¢, }.
where t, ty ...ty ave the cight unknown deviations of the plumb-line
from the troe vertical at the standard stations of the eight arcs arising
from local attraction.

These formule for the semiaxes and ellipticity of the mean figure
of the earth show us, that the eficet of loeal attraction upon the final
numerical vesults may be very considerable : for example, a defleetion
of the plumb-ling of only 5" at the standacd station (8t. Agues) of the
Anglo-Gallic are would introduce a correction of about ene mile to the
length of the semi-major-axis, and more than three miles to the semi-
winor-axis.  Li the deflection at the standard station (Damargide) of
the Indian Great Ave be what the mountains and ovean make it
(without allowing any compensating effect from vaviations in density
in the crust below, which ne doubt exist, but which are altogether
unknown) viz. about 1724, the semisxes will be subject to a
correction, arising [rom this cause alone, of half a mile and two miles.
This is sufficient to show how grest a degree of uncertainty loeal
attraction, if not allowed for, introduces into the detennination of the
mean fimure, As long as we have no means of ascertaining the
amount of loeal attraction at the several standard-stations of the ares
employed in the calenlation, this nneertainty regarding the mean
figure, as determined by geodesy, must remain, The effeet of onr
ignoranee in this case is far more serions than that alveady noticed in
mapping a conntry with minute precision.

4. The third section of the Paper is oconpied in devising means
for removing this ambiguity., Although it has been necessary to
assume one step in the argument, T think that the sequel shows that
very high degree of probalility exists that the process is a correct one,

Each of the three great arcsi—the Anglo-Gallic, the Eussian, and
the Indian—is divided into o number of subordinate ares. I therefore
take each of these three great aves and apply the method deseribed in
the last secction to find the semiaxes of the ellipse which best
represents that are. The expressions for the semiaxes involve one
unknown quantity, viz. the amount of deflection at the standard
station of the are,  In this way I obtain the semiaxes of three ellipses,
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involving three nulnown guantitics, The asswmplion which L then
mike iz, that the Mean Figure of the Barth is a spheroid ; that is,
that these three cllipses are all the same, The effect of this is to give
me  four equations of condition, involving the three wnknown
quantities. These T solve by the wmethod of least squares, The vesult
is that the wnknown deflections all come out very small; and the
geminxes of the three ellipses come ont remarkably near cach other in
value. The first part of this result shows, what I have intimated in
para. 2, that the local attraction arising rom invisible causes hidden
in the solid crust of the earth must be such, as very nemry to
compensate for the effect prodoced by visible ecauses at the suriace
existing in mountains and oceans. And the second part of the result
gives a very satisiactory solution of the problem of the Mean Figure
taking local attraction into account, making the seminxes

20026189 and 208556316 feet

and the ellipticity — T

5. TIn the fourth or last section of the Paper I enter into spoci-
lations regarding the Constitation of the Farth's Crost, suggested by
the result of the preceding section.  The f Mowing extract will best
represent my views on this interesting subjoct :—

“The first thing I observe in the results given in the last paragrapllis
the very small amount of the resultant deflections at the twe extremitics of
the Indisn Are—Punne elose to Cape Comorin, and Knliana the nearest
station to the Himalava Mountains ; whereas the effect of the Ocean and
the Mountains has been shown to be very large. This shows that the eflect
of variations of density in the erust must be very great, in order to Lring
about this near compensation. In fuct the density of the crust beneath the
mountains must be less than that below the plains, and still loss than that
below the ceean-bed. 1P solidification from the fluid state commenced at
the surface, the amonnt of contraction in the solid parts beneath the
mouniain-region has been less than in the parts beneath the sen. In fact,
it is this unequal contraction which appears to have canzed tha hollows in
the external surface which have become the basins into which the waters
have Howed to form the ocean.  As the waters flowed into the hollows thus
created, the pressure on the ocean-bed would be inereased, and the erust, so
long as it was sufficiently thin to be inlluenced by hydrostatic principles of
floatation, would 20 adjust itself that the pressure on any cowchs de niveas
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of the fluid shonll remain the same. At the time that the erust first
became sufficiently thick to resist fracture under the strain produced by o
change in its density—that iz, when it fivst ceased to depend for the
elevation or depression of its saveral paris npon the prineiples of floatation—
the tolal amount of matter in any vertical prism, drawn down inlo the
fluid below to a given distance from the carth's centre, had been the snne
through all the previons changes. After this, any furfher contraction or
any expansion in the solid crust would not alter the amount of matter in
the vertieal prism, except where thers was an ocean ; in the case of greater
contraction under an ocean than elzewhere, the ocean wonld become decper
and the amount of matter greater, and in ¢ase of n less conbraction or of an
expansion of the crust under an ocean, the ocean would become shallower,
or the amount of matter in the vertical prism less than before. It is not
likely that expansion and contraction in the solid crust would affect the
arrangement of matter in any other way, That changes of lovel do talke
place, by the rising and sinking of the surface, is a well-established fact,
which rather favours these theoretical considerations. Ihubt they receive,
I think, greal support from the other fact, that the large offects of the ocean
at Punne and of the mountains at Kaliana almost entively disappear from
the resultant deflections brought out by the caloulation,

This theory, that the wide ccean has been collected on parts of the earth's
gurface where hollows bave been made by the coubraction and therelore
inereased density of the erust below, is well illustrated by the existence of a
n‘h*r hemisphere of water, of which New Zealand is the pole, in stabla
equilibrinm.  Were the ernst beneath only of the same density as that
beneath ihe surrounding continents, the water would be drawn off by
attraction and not allowed fo stand in the undisturbed position it now
occupies.

1 have, in what goes before, supposed that, in solidifying, the ernst
contracts and grows denser, as this appears to be most natural, though,
after the solid mass is formed, it may either expand or contract, secording
as an accession or diminution of heat may take place. If, however, in the
process of solidifying, the mass becomes lighter, the same conelusion will
follow—the mountains being formed by a greater degree of expansion of
ihe crust bemeath them, and not by a less contraction, than in the other
parts of the crust. Tt may scem at first difficult to conceive how a erust
could be formed at all, if in the act of solidification it becomes heavier
than the fAluid on which it rests; for the equilibrium of the heary erust
floating on a lighter fluid would be unstable, and the erust would sooner or
later be broken through, and would sink down into the fluid, which wauld
overflow it. I, however, this process went on perpetually, the descendine

e e .



40 Ou Lecal Altvaction, [No. 1,

¢rnst, which was originally formed by a loss of heat radiated from the
surface into space, would reduce the heat of the fluid into which it sank,
and after a time & thicker crust would be formed than Defore, and the
diffienlty of its being broken through would become greater every time a
new one was formed. Perhaps the tremendous dislocation of stratified
rocks in lmge masses with which a traveller in the monntains, especially
in the interior of the Himalaya region, is fumiliar, may have been brought
abont in this way. The catastrophes, too, which geology seems to teach
have at certain epochs destroyed whole species of living creatures, may
have been thus caused, at the same time breaking up the strata in which
thesa species had for ages before been deposited as the sirata were formed.
Tliese phenomena must now long have ceased to occur, ab any rate ona
very extensive scale, as Mr. Hophins's investigations on Precession appear
to prove that the crustis very thick, at least 800 or 1,00 miles ; and this
result has been recently confirmed by Prolessor W, Thomson in a paper on
the * Rigidity of the Earth.'"

These resnlts meet with some confirmation from an examination of
the direction of the deflection of the plumb-line at several const-
stations where it is drawn towards the sea, The amounts of deflection
are, however, so small that much cannot be bnilt upon this.  This,
at auy rate, may be said, that they present no olstacle to the theory
go remarkably suggested by the facts bronght to light in India, via.
that monntain-regions and oeeans on a large seale have been produded
by the contraction of the materials, as the sarface of the earth has
passed from a fluid state to a condition of solidity—the amount of
contraction beneath the mountain-region having been loss than that
beneath the ordinary sorface, and still less than that benecath the
ocean-bed, by which process the hollows have been produced into
which the ocean has flowed,  These coast-stations do in fact in several
instances tend directly to favour the theory, as they seem to indicate,
by ewecess of attraction towards the sea, that the contraction of the
crist beneath the ocean has gone on inercasing in some instances gtill
further since the crust became too thick to be influcnced by the
principles of floatation, and that an additional flow of water into the
increasing hallow has increased the amount of attraction npon stations
on it= ghores,

1 am, your's faithinlly,
‘alcutin, August 2, 1864 Jons H. Prarr,
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i the raw or uncorrected results of the Sarveys in India and
Europe (I mean nneorrected for loeal attraclion) are made use of,
they bring out meridians of a slightly different curvature in these
different parts of the earth. Ii these were the true forms of the seve-
ral meridians the resnlt would be that the equator could not be a circle
and the figure of ihe carth not a splicroid of revolution. A few years
ago, General T. F. de Schubert caleulated the form of an ellipsoid; of
three unequal axes which wonld best suit the observations. Captain
Alexander Clarke, R. B. (Memoirs Roy. s Soe. Vol. XXKIX, for
1860.) went through the same caleulation, following Bessel's method.
His result was that the equatorial radins in longitude 147 or there-
abouts is one mile longer than that in longitude 104°. Ile speaks
with hesitation regarding the result, on the gronnd that the data are
far too seanty to lead to a conclusion to be relied upon. e appears,
however, not to shrink from the hypothesis on which he works, from
the true grounds of distrust, viz. (1) the & priori improbability
that the carth’s mean figure is not one of revolution, as the evidence of
the fluid-origin of that figure is overwhelming® and (2) that the effect
of local attraction is altogether overlooked by him. General de Schubert
tpdeed in a subsequent paper (See Mowthly Notiees of Royal Astrono-
mical Soc, for 1860, p. 264, where it is noticed) does anticipate that
loeal sttraction may modify and altogether destroy the data on which
he rested the argnment of an ellipsoidal figure.  The Paper which 1
have sent to the Society and have noticed in this letter gives, for the
first time, @ method for e:.tIm:tiing'lha effect of loeal attraction and
proves (in the third gection) that o very modecate an allowance as 17
or 27 for local attraction will altogether destroy the disparity between
ihe curvature of the different meridians.  When the srguments in this
paper are iu‘I-'ﬂﬂiﬂ]l."" weighed T feel convinged that the improbable
ellipsoidal theory will be abandoned altogether.

s The evidence, with full details, is given in the third edilion of my freatiza
on the “ Figare of the Earth” now passing throngh the press at Cambridgs
and a copy of which when published 1 purpose sending to the socicty.

ﬁ -|-
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. From the above letter it will be seen, that T come to the conelusion
fliat the earili's erust below the mountains is somewhat less dense than
bielow the plains ; and still less than below the ocean-bed. Mr. Airy
(Phil, Trans. for 1854, p. 101) came to the former part of this conclu-
sion. ~ Dut his argument reguires that the crust should be thin—and
g0 thin as to be influenced for its position by the principles of floata-
tion. But Mr. Hopkins' and Proi. W. Thomson's results show that
ilie erust cannot be thin,  Moreover Mr, Airy's line of reasoning does
not lead to the Intter part of the result, in that the crust is more dense
below the ocean-led.  For these reasons T have not alluded to M.
Airy’s hypothesis in my Paper.  The argument therein explaing both
these phenomena without requiring that the erost should be thin, but

rather the contrary.

Notes fo accompany a Geological map el seclion of the Lewa Gl or
Sheen Ghur range t the disteict of Bunneo, Puwfal ; with anelyses
of the Lignites.—By Auvsgrr M. Vencuene, Bsq, M. D,

[Teccived 10th June, 186E]
Dieseription of th Section, PL I

1. Hillocks or morraines formed by the pebbles and boulders of
mioeene conglomerates and sandstones which have been removed by
the effect of the mmins: the sand s ecarried awany to Ll plain, but the
boulilters and pebbles are left behimd amd form a morraine.  The
stones have arranged themselves in layers vesting aguinst the mioeene
beds, with an inelination towands the plain (W) of 207,

2. Miocene (?) sandstone, very friable, grey or miher salt and
pepper ; calcareons awd often so soft that it can be crmubled in the
hand, Tt contains boulders and !l'l.'l--'!'ll.'!:_. well rounded WL,
g{:m;nd!z; arranged in bamds. 1t 85 these boulders and pelililes which
form Ne. 1. as No. 2 is being  destroyed, T pebbles amd Bonlders
are greenstone, quartzite, quartzese porphyry, gypsose agglomerste,
carboniferons and nummalitie limestone, ete.

8., Rimilar to 2, but a Little harder, and contains occasionally Tads
of slate in a state of disintegration,  Carlonized wood found here,

(seldpm,) in an iren-stailicd sandstone,
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4. Marder and greyer samdstone. The bed has: been broken np
amd re-cemented by a coarser, more .-.|]t-:1:1at-!h']lpol.'-likt‘ aaul, _'”[E‘-
picces of the original bed are scen sticking ont at all angles like
drifted ive. On the east side of the valley of Maidani, this bredking
np is not obaerved.

§. Conglomerate eomposed of vellow limestone pebbles cemented
by a very hand calearcons cement.  The cement appears first 40 have
coated the pelibles with two or three eoats of varions shades of yellow
or brown, like a ecalenlns of the DLladder. This bed is seen always
{west of the Indus) on the top of the mummalitic or bottew of the

miocene beds. It is striking in appearance, especially when llrlliﬂ}lﬂh-

by o running torrent.

G. Flesh-coloured, hard, nummaulitie limestone, weathering rough,
pitted and grev. Tt contains a few nnmmulites of small size and a
few small hivalves.

7. Limestone, argillaceons and yellow ; it is arranged in concentrie
masses cemented by an earthy marly limestone. DBoth the rounded
masses and the intervening earthy rocks ave fall of fossils;
N. Loevigata and N, Pashi are abundant 3 also a swall fat speeies and

two species extremely gibbose amd abways very almndant in muddy

nummulitic limestone.,  Bivalves very nomerons, Casts of Troelns

very abundant. A large Spatanchns, G inches across, found here alzo.
<

e

chalk, Tt contains the same fos<ils as the preceding layer, lut no

Limestone, glaring-white like chalk and not much harder than

Spatanchus. Tt is of very great thickness and forms a high white -

cliff facing the east and remarkable from a great distance.

0. Slate in a siate of decomposition. It is interbedded with
limestone and occasionally contains sl nwmmuolites; ot it s
generally without fossils.

10. Carbonaceons shale with beds of “Rol” or alum shale and

of lignite. The Mol and the lignite beds are generally in contact

with the nummaulitie limestone above,

11. Shales of all colours, white, red, yellow, grey, olive, nearly

black ; very calcargous, with thin beds of mudidy limestone (very soit)

_containing  debris of shells, motlets aml stems of plants. . No

nnmunlites in these beds.  Bome of these shales are a good fire-clay
anid are used to make crucibles,  These shales are gencrally more or

less wavy,
1|
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Eraminalion of th .Ir.-r‘:fu ies.

The following samples were given to me by Lient, Lane, District

Suptrintendent of Police, Bunnoo.

No. 1.—From a seam newly discovered near Chushmea, north of
Moolakhel, 8 miles from the Indus,

Best quality, with a resinous fracture and lustre ; jet black in colour;
Sp. gravity 1.25.

Volatile inflammable substances, , : : ; . 50
Fixed carbon, . : . : . s . BN
Ash, - ; . T . L 3 s

100

There is a partial caking when the lignite is burnt in a close vessel.
The ash is a mixture of a reddish earthy powider, of hardened pieces
of slaty shale (holding a little unreduced lignite) and of a flufiy
white ash like wood-ash. The red earth and the pieces of shale are
mechanieal impurities.  The white fluffy ash is the proper ash of the
lignite.

No. 2.—Best quality, as No. 1.  Apparently a very little yellowish
white clay adhering to the lignite which is 1% inch bedded.

From the same loeality as No. 1.
Volatile inflammable sulstances, . = = 4 = A0
Fixed carbon, . . : . i - 4 . 40
Ash, . 5 ; . . . ’ 5 . et 1]
100

Same remarks as for No. 1,

Now 8.—Middling quality, the usual quality of the bed, The

« lignite is in thin plates like leai bed; each thin plate is sometimes

resinons in appearance, but more frequently has the appearance and
lustre of charcoal. Tt contains a considerable amonnt of yellow clay
between the plates. Tt erepitates in water like salt deflagrating on

fire.  Tts Sp, gravity is 1.28,

i
[
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From the same locality.  Given by Mr. Lane.

Yaolutile inflavnmalbile snbstances, | . . a5
Fixed carbon, ‘. 3 . : 41
Ash, - . . . . . . . . 20
e - 100
N. B—Bome of the volatile substances were unreduneed in the
experiment, and consequently increased the percentage of fixed coal
above its proper fignre.  The ash i= mostly a reddish powdery earth
with pieces of shale ; very little flufiv ash.
No, 4. —Middling quality like No. 8. Structure woody.
Same locality, Given by Mr. Lane.
YVolatile inflammable substances, . : L . 40.66
y Fixed carbon, : Y 3 . 2082
Ash, . . * - - - ‘ - < 32,50
I - 99.99

Ach, like No. 3.
No. 5. Picked specimen, having the appearance of fine jot.
Heavier than the preceding specimens and  very resinows in
appearance.
Obtained from a native who said that it came from o seam  near
Sooltan Khel.
Yolatile inflammalle substances,

. . . 46.06

Fixed carbon, L . 45,
J‘!LSII_. * . " ® & . . & 5.43
499.959

The ash was nearly entirely composed of white flafiy ash, like wool-
ash, This lignite cakes a good deal in the close vessel,

Average of four analyziz of the Chushmea mine,

Volatile inflammable substances, - . 42491
Fixed carbon, - - . : . : . 5395
_".iﬁll, . " . » . " . . o og.10

bR
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T copy here Dr. A, Fleming's analysis of the lignite of Koitree
near the Chichalee Pass as it iz evidently & continnation of the [T E

seen a few miles sonth of the Pass at Clnshmea,

Volatile inflammable matter, . . s . ab421
Carbon, . - - . . . . . ::f:"-'-':'- ¥ '
Aslies, . . = . &, a . . SO0
100,000
The eoal or liznite from Sooltan Khel (see No. 5) comes nearver to
tlie Baganwallab lignite as analyzed by Dr. A, Fleming., Compare
my No. 5 with the iollowing analvses copied from Dr. A, Fleming's
Teport —
Bagonwallal, No, 1. Baganwallah, No. 2,
Volatile, - S (LR YVolatile, . ; . BRALHS
Carlwon, 5 - . 41.36 Clarbon,. . : i 59,705 ._,{
Ashes, : . < 1500 Aghes. . . ; 1.840
100.00 100000
Average.
Volatile, . 2 Y : . “ 3 s BO-54T
Carlbon, 4 a : F A . . . B0.532
Ashes, . . : : . : - . 2020

LU R H

-
Fo conclude, T enter here a table of the composition of the lignites
of the Lowa Glinr, of Baganwallah, and of (ie conl of !I;uu----_-;uu_i T

Sirsol in Bengal and of some eoal in the British Tolands,
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SciexTivie INTELLIGENCE.

Mr. T. Tomlinson, late Superintendent of the Barrackpore Park, has
recenl I:. snceecded m !I;.h'hil::-_f an Ostrich 1-_'_. ]II,;.I.I.'i]IH e fresh-1nid oo
in 8 box lined with straw and exposing it to the sun by day for some
weeks, keeping it under a domestic fowl during the night. To

prevent one gide of the o being wore exposed than the other, it

was occasionally turned over. The new born bird is deing well.

Col. Dalton from Chota-Narpur announces the discovery of a vein
of lead in a hill named Puttia near the village of Pelowa, Tuppel
Ramkola, in Sirgooja,

From an analysis of the specimen forwarded by Col. Dalion, it
appears to be pure galena with a small trace of gilver and the ore is
tructable. When fairly cleared, its value would be in England from 12.£
to 18.L per ton.  An attempt to work the mine was made, but the
ontturn not proving profitable, it was abundoned.

The following is frow our late Curator :—

Belmont, St. Beiavel's,
W, Gloncestershive, Dee, 2, T8GE,

My pean Guote,—In the Header for November 189th, you will read
that a paper was read by me at the Zoological Bociety on November
Sth: but T was not there, having leit a short paper with Sclater.  In
the Proceedings, p. 3335 of our Journal, T observe * Fuolis Jacquemontis!
mentioned.  This T consider to be merely the longer-furred mountain
variety of F. chaus ; F. ornala too, 1 now refer to F. torquate, F, Cuw. ;
and eclidogaster tnrns out to be Advican, and distinet from eiversing,
F. torquata of Sykes being a striped domestic Indian cat.—at least
jlentical with the latter, whether or not descended from  domestic
stock, A dead Tiger from Barrackpore is mentioned in the same page
of the Journal. 1 hope this was skeletonized, becanse 1 conld get
vor a Megaceros skeleton in exchange forit! Lastly, about the “ new
species of Parconus™ in the same page, I presame this to be the
Hydrosaurus noticed by me from the Andamans and Nicobars, which
1 could not perceive to differ structurally irom M. Salvalor. L suppose




1865] Seient{fic Tutclligenee, 40

you have received Gimther's work on Indian reptiles, which will
materially assist the study of them. I do not, however, agree with
him in all cases ; for instance, his identification of the Bengal Emys
ocellate with the Tenasserime F. Perduorei.—He has certainly not
seeit specimens of the former, and T wish that some could be sent to
him. The species is not very commonly bronght to the Calentta
bazar, but by offering a slight reward to one of the museum servants
# few might be obtained, and there is a good series of both races in
the Society's musenm. T have written preity regularly to Jerdon,
communicating to him what I learn; but he has not largely availed
himseli of my notes in his Appendix, and T seldom hear from him.
He never was & good correspondent. T certainly told him in good
time for publication that the common Indian Curlew is not Numenius
arguata, lut N. major, Behlegel, figured in the Fauna Juponica ; and
I seut British specimens of the former to the musenm, He is quite
wrong, too, in placing the Burmese Peafowl in Asim! The Indian
Species oceurring so far round as Chittagong. The Gollus Tem-
minckii, Gray (p. 541,) which he mentions as a peculiar speeies, is a
most obwions hybrid between bowdiewns and furcatus, though differently
coloured froin the so-called . wncus. In p. 481, he is quite wrong

Cin identifying Turtur chinensis with 7' figrinus : the former is mnch

larger, with quite plain plumage on ile back, and is correctly fizured
by Sonnerat. Both are in the Society’s musenm. I cannot make out
the middle-sized Tndian Cunuurnutcmueuusly referred to simensis in
p. 862, P. 870, L 8. For © poliogenys,” rvead pyrehogenys. Pl 597,
¥. ocellatus, the Philippine species (luzoniensis, Gm.,) is quite distinet
irom the Indian 7. pugnae, to which Jenlon's other SYTIONYIMS
belong.  Arboricola rufogularis, (p. 595) was sent by Tickell from
Lenasserim, as noticed in one of my Reports, Another time T will
annotate Jerdon's work for you in detail.  About the Darjecling Kalij
Pheasant (melanotus), these breed at the Gardens, and are distributed,”
but not any have died, to be promoted to the British Musenm, A good
pair of skins would acconlingly be acceptable. Bruce has sent from
China & noble paiv of skins of Crossoptilon Mougolicum, Swinhoe,
(uwritim, Pallaz, apnd Selater) aund ditto of & new Epecies of
Puerasio, P. sonthospila, E. R, Gray, from the mountains N. W, of
Pekin, The sexes of the former only differ in the male being larger

-
- i
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and spurred.  Wodgeon's O, tiletanum still remains nique, T lelieve.

The loealities assigned to many speeimens in the British Museum are

unreliable, Thus the Burmese lineated or peneilled Kalij i= assigned to

Bootan, and varions Tenasserim .--|_I1'|ll'|."1-'. also to Bootan, all donbtless
from the sine eollection, but received with the erroneons locality from

the old India-louse. The distinctions we recognise between Indian,
Indo-Chinese and Malayan finene are little understood by naturalists
here who will have afl alike, to be Indiva.  Giinther's Tudian rept iles,
for example. About Sikhim and Asim monkeys. I leok unpon
assamensis (original specimen in India mupsenm.) as a mere varicty
{not unlikely an fadieidual, var.) of rhesis, wanting the fulvous hue
of the hair on the hind-parts. 3L pefops T kuow liitle of, but Jerdon
should get this at Masuri,  Of the Lungoors, I kuow nothing of more
than one Himdlayan species, which is Hodgson's sehisfacens, Does
true enfellus rauge, into Asdm, and is it not the Hunumin of the
table-land of 5. India? Is not priemus peculiar to the ghits and
monntainous country, as Johat (verus) is certainly peculior to the
W. ghits? I do not remember who wrote the Review of Jerdon's
work in the Annals, and cannot refer to it here. Smnythe has yet to
shoot the Shau, aud perhaps the Tibetan Lynx. Is it the wild yak
he thinks of sending home alive?  The tame breed here as regnlarly as
domestie eattle. A voung bull was calved last year, and a cow this year,
at the Zoological Gardens; bot h females hornless, Pallas refers to wild
two-humped camels in the Mongolian deserts; and not many years
ago the existence of wild yaks was donbted by Hutton and others,
In the Tong stretch of desert conntry between the Red Sea and the
valley of the Nile wild one-humped camels are numerous; and I see
1o reason why these should not be aboriginally wilil, like genuine Asinus
vulgaris in Africa (the a. tawispis, Henglin), There is a fine male of the
latter now in the Zoelogical Gardens, a most decided and unmistakeable
‘true donkey or Onager ; and the series of wild asinine animals (includ-
ing zebras) is complete, every known race or species being
represented. Al of the animals bronght by Thompson were alive
when T leit London and the Hornbills in first rate condition. The
Areros nipelensis would be a grand prize; have not both sexes
the mfvus plumage in the nest? Reversing the usual arrange-
went, in Rhynehoea and in Turuix pugnex, the adult femmales are the
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more ornamented, and the young resemble the old males! The old
ghe-rhinoceros soom made friends with the young ones, bot is kept
separate from them, Bos sondaicus did not die from the injury to the
foot. That was a wvery slight affair and soon over; there was a

‘gathering, when the anfwal walked lame, and he recovered as
soom as it was laneed,  Te grew much, and became in fine condition,
and when he died the mass of thickened cuticle had begnn to form
between the bases of the homs; bat the colour of the coat had not
begun to Dlacken. Poor fellow, le is now admirably stuffed, in the
L. M, Hedied of inflammation of the bowels, In the Zoological Gardens,
are one pair Arboricola torquenla, two pairs Ortygornis gularis, and one
pair of cach Tndian species of Gallopordie, all in first-tate health and
condition.  The ‘blood-pheasant’ (Ithaginds cruentus) from interior
oi Sikhim; iz a great desideratum:. A young Adriean wild boar
(5. Serophe vera) has been put to S, dwdemanensis, but T believe
with no result as yet. I suppose there is no chanee now of getting a
boar of the Andamdn race. Thanks for the Elurj.(:cling Shrews and
Bats, which I look forward with interest to see. ¥. More, when
I last saw him, was mainly interested in inseets of economical value,
a2 honey-bees, &e. Has the hive bee of Kashmir ever been scientifi-
cally examined ? Tt is likely enough to prove as distinet as the
Ligurian Bee. Just before T leit London I saw, with Woli, in spirit,
a most curiots wew mammal, sent by Du Chaille from Fernando  Po.
It is an Oiter-like modification of the onler fiscetivora, and the most
distinet new genus of mammal that has turned up for a long time,
Tt will be fgnred and deseribed in the forthcoming Number of the
Tr. Z. 5. Size of a large stoat, but more bulky, with tail exceedingly
tnmid at base, laterally fattencd for the remainder.  Whiskers very
copions, thick and coarse, as in Cywegele Beanettii, Hyes small,
Two of the hind toes connected, as in s0 many wur."upiuls. General
appearance, colour and fur, very otterlike., Front teeth looked,
approaching to Sorex.  Alphonse Milne Edwanls has published a
monograph  on the Chevrotaing, upon which part of my note
bears, I have sent the particulars to Jerdon, and by the way
I wish Jerdon would contribute to the Jomrnal a selection from
the many notes that I have sent him. There are two groups of
Chevrotains (united by A. Milne Edwards) viz, Meminna of India
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and  Ceylon, and Teagulus of the Indo-Chinese and Malasyan conntries,
—for M. wmalacecusis, Gray = M. indice.  Qf Tragulus, there are
3 large races and 8 snall, as follow —

1. . napu, F. Cov. = verndens apiuad G ray and Cantor, Ono

=

specimen in Calentta museum,

[
,_; 2, T, Stenleyanus,
e B (like last, bt with Dlack sides of neck and breast-marks ;
in Calentta musenm & ¢, and unknown here.)

4, T geemens (verns) = pelandoe, nobis, from Java only, I
e [ suspect, and one & only in Caleutta mnsenm.  Numerons
E specimens in Liverpool museum,
@ | 5. T kanchil. Extends to 8, Tenasserim.

L Fr affinis, Gray, placed as a synonyin of Rauchil by Bdwards,

y from Malacea, iz just a

and the original specimen so named by (
Kanchil wanting the medial breast-stripe ; but others sent by Mouhat
from Cambodis appear to be a distinet race, whatever name it may
bear. The Society’s mnseum has all but the last, and the specimens
should be re-labelled aceording to this present determination of them,
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_ As mneh interest is being attached to the local production of fire-

wooid for the use of the steamers that ply on the Indus river, T have

the honor to forwanl the accompanying notes taken during a passaga
made up that river and its tributary, irom Kotree to Mooltan, on
bosrd the steamer * Havelock,” Capt. Duvis, Commander, which leit

Kotree on the 20th of August and reached Mooltan on the 16th of

September.

The river at the time of starting was at its highest, inundating
much of the conntry and causing an immense number of islands to
be formed in its course.

Tt is the vegetation of these islands T would deseribe. Tt is not very
extensive, but what there is of it is twnel to much account and
might be to more.

The following is a list of the Flora mee with, viz. :—

Acacia Arabiea, L.

A. Arabica, var Cwpressina, .

Prosopis spicigera, L.

Populus Eupluatica, Oliv.

8
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Tamarix Indica (= T, Gallica, 1..)
T. Dioica, Roxh.
T, Orientalis,
Phienix Dactylifera, L.
Saccharnm Munja, Roxl,
8. spontancum, L,
8. evlindricum, Lam.
Typha (angustifolia ¥)
Creeping amongst the above, elimbing to the top of all, shewing off
its lovely flowers, was Asclepias rosea, Roxb. in great beauty,

Aeacio Arabica, * Bublber' (Scindee)) ‘ Babool' (Hind) © Kekor
(Punjabee). 4. A. var Cipressus, © Caublee-bubber’ (Beindec).

This tree with its variety grows in very great luxuriance and
tolerably rapidly, and within GO wiles of Kotree it is in moch greater
abundance then fartler up the river; it here forms dense jungles
and yields very fair {timber., The tree itseli is too valuable to be
direcily nsed for firewood, its chief timber being uwsed for railway
sleepers ; the rest of the wood and branches only are eonverted into
fivewood or charconl, and the bark and fruii reserved for tanning
purposes,

A tree (as it stands) that ean yicld from two to three sleepers,
costa one Ropee, the buver felling and carrviog it away. White ants
do not injure the felled logs mueh, and the old wood is tolerably
proof to their attacks,

The timber of the Cupressiform variety is considered the betier,
being closer in grain, and hander than that of the common outspread-
ing tree: being also of greater length, and tlms generally giving
an additional sleeper.

Prosopis spicigera, * Kunda' (Beindee,) * Jand” (Poujabee).

. Thiz tree ix not common on the Balaas 3 indeed it iz gearcely to be
geen in any quantity until we get above Sukker, and then chiefly on
the mainland, where it is wobtained largely, especially ot one of the
viver wood stations called Jummalee,

Tts wond is good for fuel, but alas, too readily attacked by white
ants. These insects seem to relish it more than any other of the
wouds, and from the great loss it suffers from these destructive insects

L]
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whilst stacked, its collection for the supply of the steamers is
prohibited,

For the reasons given against its being stored for fuel, its timboer

is likewise not used by the natives for any purpose \'.']J:H::.'!.'u.-rj when
other can be abtained.

The fruit, however, ealled in Scindee © Singhar,” is considered an
excellent vegetable, and ix largely eaten by the natives in their thur-
Laries.

Lopulus Euphratica, * Bahn® (Seindee and Punjabee,) grows in great
abundance on the Balaas, but more especinlly about 2 hondred miles
above Kotree, It is o rapidly growing tree, producing very iaiv
timber, with a white light wood, very unseinl for furniture and honse-
hold-work of a light nature, but which Jdoes not stand much strain.
It is =& very Li:lllgcrnn.-: article as fael in steamers, or when used for
the railway, as the wood, owing to its lightness, flies up through the
flue when only hali burnt. The officers commanding the steamers
are very careinl that none is ever taken on board, even by mistake,
from the danger attendant on its use,

The timber for farpiture cozts about 5 annas a cubic ioot.

Teemarie Tndice, © Lace’ (Bcindee,) * Jhao' (Hind.) * Furash' (Pun-
jabee),

This may be considered as the chiel source of firewood from
Mooltan to Kotree. It grows in fmmense gunantities, but above
the union of the five rivers with the Indus, it becomes gradoally
replaced on the Balaa land by the T disiee and it becomes more
alindant on the mainland, where we find the ¥ orienfalis also
peenrring, but as a very mueh larger tree.  These were oll in
blossom in September, presenting a very heath-like appearance just
before the flowers expanded. The 7. fadiva like all its congeners,
grows very rapidly, producing in three or four years a deep red
wood, very mmch like the Beel wood of Aostralia. At this age
it is Lest for fuel + the white amd young wood makes but poor fuel, and
1% also m;ﬁnﬂ}' .]m;l_r._.:;al by the white ant; whercas the red wool
may le for nearly four years without injury; but as it becomes
L1!1;1|l|i?lﬂl}' dried sl aged, it becomes more liable to the attacks of
these insects,  The cost of this woed at the river stations is

15 Rupwees for 10 maneds,
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Tamarix disica, * Pilchee,' (Scindee and Punjabee,) first met with in
any abundance on the Balaas near Bukree; above that station it
gradually takes the place of 7% Iudica. It is greatly used for all
thatehing purposes, basket-work, e,

Tamariz orientalis, ¢ Asree-lona’ (Scindee,) is an unknown tree on
the Balaas, but on the mainland it not unirequently forms a prominent
object in the landscape, generally near villages. The tree lives best
in a dry and salt soil, where it very rapidly produces large timber,
but this does not make snch good fnel as the 7% Tadica.

The native names of these Tamarisks are much confounded even by
the natives themselves, The name * Furas® in the Punjab is applied
to all, but chiclly to I Oricatalis.  They are so very much like each
other that this is not to be wondered at. Edgeworth, in his Flora
Mallica, calls 7' dioica, * Lai,” and 7. Gallica (= T". Indica) * Pilehi.’
I would consider the Scindee names as typical, from their being
conneeted with something further than simply the tree as it grows,
viz. in the one case the value of the wood for fuel, I\ Fudice, * Laee,’
¢ Thao ;" in another the use of the shrub for thatching purposes and the
kmown fact of this kind never producing wood, T° dioier, * Pilehee ;'
and lnstly with the fact that it forms a large tree, the wood of which
is not so good for fuel, 7', Orientalis, * Asree-loua.’

Phoeniz dactylifera, is occasionally to be seen on the Balaa land
between Sukker and Mooltan, where it is very common on the main-
land also. A splendid grove of these trees, surrounding Sukker, is
goen from a long distance off.  After leaving Kotree some forty miles,
we see mone of this tree until Sukker comes in sight, whereas round
Kotree it is very abundant, and at and near Mooltan it is also very
abundant.

Saccharum Munji, ¢ Moonj,’ (Scindee and Punjabee). Thonsanils
of acres of river land are covered with this useful grass, the value of
which might be grestly raised Ly the introduction of machinery
for converting it into pulp for the Paper Maker. And Sukker wonld
be the place for starting such an establishment, as it grows chicfly
above Sukker, to which place it conld be floated down the river at
little or mo cost. This very floating down would aid in the treatment
required by all fibres to bring them into a fit condition for working.
The surrounding country yields immense quantities of an Alkali
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(Sugee-muttee) with which the material could be cheaply bleached,
then to be forwarded to England, to be converted there inte finer pulp
anil paper. 4

The great outery at home since the commencement of the eotton
famine has been for material, capable of being converted at a cheap
rate, into paper of a fine guality. Coloured materials require much
Bleaching, and this in England is the expensive part of the process.
Now if ench a material as Moonj, which costs at the place  of
growth little more than the labour of eutting, could be bleached
thoroughly with the alkali produced on the banks of the river, this
wonld supply the great desidevatum of the paper-makers,

Esparto (Stipa tenacissima ) has been very largely used in England
within the last three years, but its great drawback is the expense
of blesching it.

The Moonj is largely employed by the native boatmen in making
ropes for their boats, which they manufucture for themselves,

Succharum spontaneum, * Khaus' (Scindee) This grass grows in
great Inxuriance. It is chicfly used for thatehing purposes, and
makes tolerably good grazing for cattle, althongh as it ages it
becomes a very rough coarse grass, when the eattle scem to leave it
alone. It begins to flower early in September, and its fHowering has
just ceased, when the 8. Hoonjo commences to flower, which is about
the beginning of October,

Typha (angustifolia ?)  * Pun' (Scindes,) is very common in the
back waters, but more especially sbove Sukker. I cannot say it is
even common below Sukker.  The leaves are largely used for making
matting (chuttie) and the soit down attached to the ripe fruit is used
for stuffing pillows. The pollen is said by Lindley to be converted
into bread in Scind.  Althongh 1 made many enquiries relative to i,
I could get no information about it.

On examining the wood bronght on board the steamer, {abont which
Capt. Davis. gave me every information and assistance in lis pawer, )
I found that nearly the whole of it consisted of the wood of the
Tamariz Indica, and the wood was called Jhao. We occasionally
took on board that of the Acacie dralica called *Bulbber.! But T had
to procure specimens of that of the Prosapis Spicigera called * Kunda,'
and of the Populus Evpliratica called © Baln,
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The Captain considercd the billets that were large enongh to be
split into two, of the Jhao, when it was “ as red as beei” as the best
wood on the river. But his Leart used to long for the wood he onee
got when up the Jhelum river.  © Coies, that's the thing for driving !
the engines.”  en Ewropee, * Cow' (Punjabes. )

Inonense injury is done to the wood aiter it is collected at the Y-
wood stations, by white ants, which will, in a very few days, ii not
eareinlly looked after, desivoy o stack, leaving a masz of mud in place
of the original wood. White ants will not attack the Jhao, if the
wood is red, to the same extent that they do the other kinds of wood.

The soil of the Islands wvaries wvery moch. It consists wearly
aliogether of a rich alluvial deposit at Kotree, gradually becoming

more sandy as we ascend the river. This change to a sandy soil is 2
vory much wmore marked above Sukker, after which the soil really

seems to be all sand with no earthy matter. Owing to this change

in its composition as we gradually get above Kotree amd approach

Bukker these massings of the deacin Arabica that we had down -{
{he river become less nnmerous and thinner: until at last by the :
time we have reached the junciion of the five rivers with the

Indns, we lose them altogether, as well as the Tawaric fnidiea, which

is now replaced by the 7. disica. Moonj gets abundant alove 4

Sukker and the Islands are wery much less wooded, being more

covered with grasses,

I have no donbt that wmeh of this river land which at present really
lies waste, might be, with a little eare and management, covered with
trees capable of yielding both timber and firewood,  We should look
{0 timiber as the altimate object ; in doing so, we obtain firewood as a
collateral result. In covering these islands with vegetation we aid
in rendering them somewhat more permanent than they are at present,
by the roots grasping amd keeping together the soil,

The following may be considered the history of one of these islunds
that may have remained pernuanent.

In the month of September as the river falls, a mound of sand
gradually appears, eularging daily as the river becomes lower, amd
bare and barren.  But as the September winds blow, they carry elowds
of the seed of the Saceharnm sponfiiin from other islands: these

jull on the seil and then readily germinate, Ina conple of months the
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S gpemtanewim has sprang op, and its leaves now aid in catching thoe
seeds of the Famards and 8. Weja, which having ripened, ave flving
about at the merey of the winds, The two latter lie dormant until
the next year, In the meanwhile the 8. spontancam for a short time
kept down by the cold season and eaten over by the eattle, has its
growth stopped until March or April, when it springs up, and by
September is inits full growth and Bossom.  The Tumaeriz and S,
Munja being now, on the rising of the river in Angust, l:!ni'uxl nmiler
favourable cirenmstances, begin to grow rapidly, and by the end of the
second year cover the Balaa, killing ot S, sponfancuwin to s great
degree.  Upon the island being flooded at the end of the second year,
the vegetation on it catches the seeds Hoated down by the river, and
these in their tom germinate and gradnally develope a jungle. At
very little expense, indeed, many of these Balaas might be sown
bromleast with the seeds of timber trees, (deacie or * Sissoo” are
anidoubtedly the best) about the beginning of August.  When the river
rose it would cover the islands and deposit sofficient alluvial soil to
permit their germinating and taking root. The seeds would not be
carried off by the eurrents, as they become entangled in the grass,
which after an innndation is generally seen pressed flat to the suriace
with a large amount of alluvial deposit keeping it down,

Developing jungles on these islande, would not ouly supply timber,
firewood, &e, but by making the islands permanent, would to a
great extent assist in forming a permanent channel for the river, the
abisenee of which is one of the great diflicnltics to be overcome ab
present by the navigator. .
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Observations on cortain strictures by Moo H. F. Buaxvonn, on niy
f’ﬂfﬁfl' on the distrilution of Indian Gasteropoda fn J, A, 8., No,
COLXXXIX. Page 60.—By W. Tuzosain, Jr.

(Breeoived 21st Moy, 1564.) (Read 1zt Joune, 18635.)

My iriend Mr. Blanford, loc. cit., after reading the above paper,
among other remarks, expresses himseli as follows :—% The sporadie
origin of species is not held by any eminent naturalist of the present
day, and Mr. Theobald had advanced no instance in its favour.”

Now the peculiar distribution of a few species over am enormous
aren, was the reason for my prefering the supposition of a sporadie
origin for them at least as the only intelligible one, and if for the
majority of species, this view is not so imperatively requisite, yet for
such species as Bulimus pullus, B, punclatus, B. gracilts, B. conapictus,
and others, it naturally sngmests itsel, thongh T doubitless mnst have
expressed myseli eo badly as to warrant Mr. Blaniord in denying my
having * advanced any instance in its favour.” Rejecting however,
the obvious view, as I hold it to be, of sporadic origin, it yet remains
to be seen what explanation consonant with the Darwinian hypothesis,
con be offered, and I shall eazerly listen to My, Blanford's sngoestions
on this point.

I sce of course, that in terming the origin of any species “ sporadic,™
T explain nothing, and that it amounts to a confession of ignorance,
still thiz is a negative evil and leaves the ground clear for any
superstructure which fresh light may® egable us to add, but not s a
positive assertion of & law, which, however, applicable in some cases
and true to some extent, docs not meet all, and appears contradicted
by some. I will now advert to the first portion of Mr. Blaniord's
striciure to the cffect that T held views which no eminent naturalist
did, and certainly such a statement was not encouraging, but on
returning to station within the last month, T accidentally came
across a work which considerably reassured me; though how far
Mr. Blanford will admit the names of A. A, Gould and Lonis
Agassiz to be eminent in their departinent, aiter the quotation
1 shall presently make, T cannot say. Auy how T find in the
¢ Principles of Zoology™ by those DProfessors, my identical theory

P
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laid down, on precisely the same grounds of certain peculiaritivs in
the distribution of Fish, which appeared to me (though unhappily
not to Mr. Blanford) so convincing in the case of the Land Shells of
Tndia,

So tdentieal are the results and the pmnis in either ease, that I
think it necessary to say, that till the presont month, I had never seen
the work I am about to quote from, or any writings whatever of either
Gould or Agassiz, and that my views of the sporadie origin of certain
specics of shells were dedoced from considerations touching theiv
distribution, and in ignorance of similar arguments, derivable from the
study of an entirely different elass.

The fellowing quotation from page 211 of the Prinetples of Zoology
will prove how closely the estimate T formed of the practical effects
of aceidental distribution, corresponds with that held by Gould and
Agassiz,

“48. Other canses may also contribute towards dispersing animals,
Thus the sea-weeds are carried about by marine currents and are
frequently met with far from shore, thronged with little crustaceans
which are in this manner transported to great distances from the
place of their birth, The drift wood which the Guli Stream floats
from the Guli of Mexico even to the western shores of Europe is
frequently perforated by the Larvee of insects, and may probably serve
a5 depositories for the eggs of fishes, crustacea and mollusks, Tt s
possible also that aquatic birds may contribute in some measure to
the diffusion of sowe species of fishes and mellusks, either by the
eges becoming attached to their'ieet or by means of those which they
evacuate undigested after having transported them to considerabla
diztanees, SHll oll these efrcumstonces cxercise bud a very feebls
inflenee tpe the distribution Qf sjn_-:'a'-'s i :_,ruw_-ruf, and sach cotenlriy
nione the less preserces its peouliur physioguomy so far as its animals
e concermed, .

#4409, There is only one way to account for the distrilution of
animals as we find them, namely to sappose they arve autochthonor,
that is to say that they originated like plants, on the soil where they
are found. In ender to coplain the particular distribution of meny
antuutls, we are cven led do adindt that they st have been created af
several points of the sewe sone, an tuference which we must make from

i
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the dfisteihution of gttt animals, cspeetally that aof fisfies, li we
examine the fishes of the rivers of the United States, peenlioe speeivs
will be found e cach basin, essociaied with others which are comnn
i several bosins,  Thus the Delaware river contains species not found
in the Hudson, But on the other hand, the pickerel is found in both,
Now, if all animals originated at one point and from a single stock,
the pickerel mmst have passed from the Delaware to the Huadson or
vige versd, which it could only have done by passing along the
sen shore or by leaping over large spaces of terra firma ; that is to say,
in both cages 1t would be necessary to do violence to its organisation. "

This last argument must of conrse stend for what it is worth, amd
were it alone, would not be worth much, but we have here, with fish,
a8 I have shown to be the ease with Gasteropods in India, the grand
fact of certnin few species of enormous range, compared with the
limited extent of their more numerons eongeners and the absurdity of
supposing that they have been thus widely distributed by any physical
agency, which has leit the great majority wnaffectad by its operati.
Henee my reasous for leaning towards the ““sporadic™ theorv, for
gome specics at least, not séagly at all events, T am glad to see, if
however, in company with no other physiologist than Louis Agassiz.
1 cannot conelude these observations without gquoting a passage from
the vitriolic pen of Dr. Knox, in his work on Race, where, though
he holds that * Time and developement change all things” (page 94.)
vet is very bitter on the absanlity of supposing that accrvest has
anything to do with such changes.  Knox on Race, page 90, © When
I am told that there is a short-legged race of sheep somewhere in
America, the product of accident, my reply is simgly, I do not
believe it, even although to make the story look better, it has been
mdded that from among the few short-legged sheep aceidentally
produced in the flock, the owner was careful to extrude the long-
legged ones, and o at last his whole flock became short-legged, and
he had wo more trouble with it.—1It is the old fable of Hippocrates
and the Macrocephali reduced to something like a seientific formmula,
Transferred from sheep, it has been made the busis of a theory of
race of mankind, reducing all o accident. By accident a ehild darker
than the rest of the family is borm; when this happons in the present
day, it is also by courtesy called an accident, but its nature is well
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understond—not soin former times,  This dark ehild a Little daeker
than the others separates with a fow more from the rest of the tomily
and gojonrns in o land where o hot sun embrowns them with o sl
deeper hue,  In time they become Blacker and Wlacker or browner and
browner. Should they travel north instead of south, it is all the sane ;
for extreme cold produces the same efivet as extreme heat! This is

ancient and modern physiology 1

Note veluting to Sivalil Fawna,.—By T B, Meoricorr.
[Received Tih September, 1864, [Read Tth Sepiember, 1864.]

The notice T have to bring before the Society may be considerad a
continuation of a series of brief but important communieations, com-
menced more than thinty vears ago, and continned doring some twenty
years, as recorded in the volumes of the Jonrnal of the Asiatie Society
for that period.  Those communications formed a current chronicle of
the discovery of the Fauna Sivalensis. Had the account of those
discoveries ever assumed a more eonnected and eomplete form, the
correction 1 have now to make, wonld never have been needed, as it is
Tt the statement of a fact, of which the evidence was in hand and in
mind, althongh never expressed.  Indeed, for the same reason, this
fuct can now be only indieated, its valoe being still unknown. This fact
is—the existence of two vertebrate fanna, possibly quite distinet,
among the fossils hitherto collected from the so-called Sivalik rocks,

In a recently published number of the * Memoirs of the Geological
Sarvey of India, Vol. IIL Part 2, T have given a somewhat detailed
acconnt of the geology of the Sab-Himalayan region in North-West,
Indin, I therein established a threefold division of the great serics of
deposits coming under the general title of Sub-Himalayan. Concerning
the lowest of these groups (Subathu, ete) littde or no conflict-
ing evidence presented itseli. The two upper groups T deseribed
as in all respects more akin to each other, althongh still most
clearly separable along o well marked bonmdary, at which the young
strata gﬂ:rhp the all,"t‘p]._\‘ eliepuded l't!b"‘l‘w of the r..1'|||1.'1', biesides 1 i||_:~;
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largely maile up of their debris. Such evidenve is so immutable to the
geologist, and, when on so grand a scale, entails such grave comgider-
ations of time, that T presumed to call in question the one pubilished
stalement (in Vol. TIL p. 527 of the J. A. 8 B. for 1834) of
vertobrate Sivalik fossils having been found within the area of the
older groups, not having myseli succeeded in re-discovering fossils ab
the locality indicated. My scepticism was of conrse based upon the
a priori consideration of geological time; and because, as I state at
p. 105 of my Memoir, no corresponding distinction has as yet been
suspected by the anthors of the Fauna Sivalensis. 1 made die
attempts to authenticate the observation which I had called in question
by referring to the original discoverers; as, however, in every reply
I received, there was some trace of ambiguity, not wishing to give
further trouble to my correspondents, I published the whole case in
its unsotiled form, giving full directions dor the application of the
verdict on cither side (see pp. 15, 16, 104—6, of my Memoir).
T have now the pleasure to announce this verdict ; and, notwithstand-
ing the precantion I took to provide for its application, the [act cannot
well be stated withont a few words of explanation.

Ina letter dated the 16th July, 1864, Sir Proby Cantley fells me that
he has himseli collected fossils on the north side of Nahan 4. e. in the
rocks of my middle group, the same in every respeet as those he
had found more abundantly at the south base of the Sivalik hills, east
of the Jummna. The peeuliar mode of occurrenes of these fossils in
the nodolar clays (* elay-conglomerate’ of Cautley), as compared with
those found in the coarse gravel deposits, conld not escape observation.
The former were all small and fragmentary. Large masses of the clay
hiad to be carted from the hills and broken up at leisure in search of
the fossil remains, I need scarcely, however, state that the Sivalik
fossils have hitherto been given and received as one undivided fanna,
Every one interested in these subjects will join in the regret expressed
by Sir Proby Cantley that it is now impossible to work the question out,
unless upon fresh materials.  He informs me that the large collection
of these smaller fossils, sent by him with the others to the British
Museum, is now not to be found.

To palweontologists then, we may now announee that a most interest-
ing case awaits their investigation, namely, the comparison of well
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vepresented  vertelrate fannae, ocenrring in a series of beds, closely
related in point of geological comditions of deposit, ete, and yet
distinctly separated (broken) in time,

The application of the fact to stratigraphical geology may now
take shape, The strata at the base of the sections visible in parts of
the Sivalik hills are representations of the Nabun group—the middle
gronp of the Sub-Himalayan series.  The expression of this on a map
must still be arbitrary : for the troe Sivalik strata (though so strongly
unconformable with the * Nahun' strata along their junetion with the
inner zone of these Nahun rocks) appear to pass conformably and
even by gradation into the representatives of the Nahun strata in the
outer zone, Itis of course to be expected that a very close study
will reveal traces of this unconformability in the sections of the
Bivalik hills alzo; but in such masz<ve, banked strata, from twenty to
two hundred dect thick, the determination of such a feature will be
very dubious.

In physical geology this feature will be ouly another examyple, on a
Turger scale than these given in my Memoir, of the supposition T have
offered in explanation of the mode of disturbance of all these Sub-
Himalayan rocks—slow contortion and apheaval along narrow zones
synchrononsly, with more or less uninterrapted deposition in the ad-
joining exterior area.
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Contrilwitions to fudivn Molocology, No. V. Deseviptions of weie leviied
shells from dvalan, Pegu, and dva ; woith motes on the distvilation
of deseribed specics—My Wiuias T. Buasronn, A B S M,
F.G. 8
[Recoived 11th March, 15635, ]
Orper,—PULMONIFERA.
Family Helicider.

Gesvs NANINA.
Bection Macrochlainys.

1. N. coMPLUVIALIZ, N. 5].

Shell periorated, subglobosely depressed, thin, light-coloured, horny,
smooth, polished, diaphanous, very minutely striated. Spire convex;
snture in o deep and rather broad groove, which becomes obsolete at
the apex, Whorls 41, convex, sharply angulate above at the edge of
the sutnral groove; the last not descending near the month.  Aperture,
oblique, trregularly lunate, of the same form as the whorls, nearly
equal in height and breadth ; peristome thin, in one plane, simple ;
wargins distant, columellar briely refloxed at the perioration.

Millem, el
Major diameter, .ccoooceoocarn 10 04
Minor ditto, | iwviserisssisg ] 0.36
R e e Gl 0.206

Aperture 5 millem, broad.

Habitat — Arakan hifls.

This shell is clozely allied to N, convallata, Bens. of the Tenasserim
provinees, and replaces that shell in Aralan, Tt is distingnished by
the smaller number of whorls, while the singalar sotural channel s
even more developed, but it varies slizghtly in size.

2. N. NEDULOSA, WS

Shell minntely perforated, eonoidly depressed, thin, light homy,
not polished, minutely striated, and possessing a dull greasy lustre,
Spire conoidal ; apex rather acute ; suture impressed. Whorls 6, convex
above; the last rather broader, subangulate above the periphery
rounded beneath.  Aperture slightly oblique, lunate, the breadih
creater than the height ; peristome simple, thin; columellar margin
viertival, slightly reflexed.



].Hﬁ{dl.:r Costrtbntions to Fudion Molacoligy, 67

Millem,  inch.
Major diameter, ....icoeoooaes 11} 040
Mineraditto; oo usa 10 0.0
e (] 024

Aperture 6 millent. broad, 43 high.

Habitat—Akontoung on the Irawady, below Prome, Pegu.

This species may be distingnished from its numerons allies of the
Jlfm‘m:'.“rmrlq.ﬂ section by its blunt angulation at the pcrip]tul‘_r and its
dull lustre.  Its nearly vertieal month amply serves to shew its dis-
tinction from &, foneste, Gonld, which shell moreover is more polished,

aul differs in several other particulars.

8. N. nyporEvos, n.osp.

Shell openly perforated, depressed, very thin, smooth, polished,
horny ; dark brown above; lighter, frequently white below ; faintly
strinted, obliquely above, radiately below, with extremely fine con-
centric microscopic markings, which are frequently obsolete. Spire
very little raised ; apex rather obtuse; suture impressed, sometimes
sub-marginate. Whaorls 5, rather convex above; the last rather
broader, rounded beneath, not descending. Aperture lunate, the
breadth exceeding the height, nearly vertical; peristome acuto,
straight ; columellar margin descending with an oblique curve, scarcely

reflexed.
Millem, inch.
Major dismeter,.....ccoiieiaeiis 12 .45
U ETT ] 71 1 A R e 10% 042
AT L v i 0.25

Habitat—Akontonng, Pegn. Searce.

Near N. causia, Bs,, but larger, more depressed, and with far finer
mii.‘m,'.‘l.‘(l]'ﬁfﬂ spiral sculpture ; so fine indeed that it is diffienlt of detee-
tion even under a powerful microseope. M. fygpolenen may be re-
cognised by its pale base, and dark horny colour above, and by its apen
perioration.

A small form, perhaps identical with the alove, but only 5 or 6
millemotres in digmeter, is common in northern Pegu. 1 had con-
founded it with N, eensio, Bens, but Mr, Benson informs me tha
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that species is very different.  This small form differs from N, hypoleren

in its more marked spiral seulpture, which, however, is still microscopic.

Bection Hemiplectn,
4. N. vNposs, n. sp.

Shell narrowly nmbilicated, depressed, rather solid, white (? horny
when fresh,) pecalimly marked with irregularly sinuons close spival
seulpture resembling scratehes, and erossed by oblique lines of growth.
Spire very depressly conoid ; apex obtuse ; suture impressed.  Whorls
8, rather rapidly incressing, somewhat convex: the last broader,
rounded at the periphery aml below; the spiral senlpture passing
over the periphery and gradually dyving ont on the lower surface,
which is marked by radiating strie.  Mouth diagonal, broadly lunate,
equally broad® and high ; peristome  siwmple, acute; margins distant,
united by a callus ; columellar margin oblique, shortly reflexed above.

Millemn. inch,
Major diameter,.................. 36 145
T 1 7 31 1.24
ST e ) 2] .54

Aperture 18 millem. broad,

Habitat—Bhan Hills, east of Ava, Distingunished by its peculiar
sculpture ; which somewhat recalls that of Naaina L pdepeysicena,
Lia. Al the specimens found were dead and bleached ; fresh speci-
mens possibly possess a coloured epidermis,

Bection Sesara,
5. N, ueucreera, n. sp.

Shell imperiorate when adult, but with o deep nmbilical hollaw ;
young specimens deeply perforate : conoidly trochiform, subcampannlate,
thin, horny, sharply and arcuately costulated above, the costulation
coutinuing over the periphery ; smooth, polished and finely striated
bencath.  Spire conoid, sides convex i apex rather obtuse: suture im-
pressed.  Whorls T—7%, closely wound, convex, iucr;,-u.-;ing very
slowly: the last angulate at the periphery in alults, sharply keeled in

immature specimens, Hattened beneath, more convex near the wonth,

with one or two small, irvegnlarly shaped indentations, (which are
mostly opaque irow a coating of white eallys within the shell), on the
lower suriace, gencrally at & distance of about § a whorl from the
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month. Aperture uLlI[l!lIt‘1 illll.'ltl.', the breadth double the heigh,
columella furnished with a spiral lamina which runs thronghout tha
whorls, and renders the shell opague around the nmbilical excavation,
Peristome simple, very slightly thickened inside, arenate ol the base
of the right wargin ; margins distant, the columellar oblique.

Millem, inch,
Major diameler,. oo cevensansnans 10 04
Minor ditho, ...coviesspasisaaiis 9 0306
e e T 0.28

Aperture 4 millem. broad, 2 high,

Animal small with a very narrow foot, a very small muens pore at
the end, and a small lobe above.

Habitat—Arakan hills near Prome ; more abundant gn the Arakan
than on the Pegu side,

This very pretty little snail, which is nowhere common, is re-
markable for the serew like lamina on the columells, ranning up
thronghont the whorls, The indentation on the base of the lowest
whorl is also peculiar; it varies considerably in position and form,
being sometimes double, but it is almost always present,  The animal
bears a great resemblance to that of Nanina pyfaice, Ba,

The subgenus Sesara was founded by Albers for Nawdae tnfrendens,
Gould, (supposed at first to be a Heliw, ) a peenliar little Molmein shell
with teeth inside the peristome. T have no hesitation in aniting to
this species, besides the closely allied N, capessens, Bens., the Peidopsis-
like &, pyleica, Bz, and the present species, as well as the two fol-
lowing. N. pyleica, N. capessenz, N. tnfrendeas, and the presont
gpecies are all distinguished by peeuliar additions to the peristome,
and form togeiher a well marked group, all being more or less
depressly trochiform, horny, with closely wonnd marrow  whorls,
arcuately costulate above, and smooth beneath,

N. helicifera was found rarely on the road between Prome and
Tongoop, and somewhat further sonth. In the Bassein district it
appears to be replaced by N, HBusseinensis,

6. N. MAMILLARIE, 1. HI;.

Shell minutely perforated, very depressly trochiform, snborbicular,
thin, horfiy ; finely, closely and arcnately costulated above, the eostn-
Jations passing over the periphery ; smooth, shining, and radistely

10
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striated Deneath,  Spire depressly convid, with convex sides, the
apex slightly acuminate and papillar; suture but little impressed.
Whorls 71, convex, closely wonnd, slowly increasing ; the last sharply
keeled, flatly convex beneath, marked in nearly adult and sometimes
in full grown specimens, with two or three small pits of variable
form, opaque from corresponding internal calli, and generally arvanged
in an obligne line opposite to the month, Aperture obligue, sub-
rhomboidally lnsate, 3 times as browd as high ; columella fornished
young specimens with a more or less rudimentary «spiral lamina
rinning up the whorls, which is obsolete in adnlt shells, Teristome
thin, slightly enrved forwards at the base ; margins distant, columellar
margin very obligue.

. Millem. inch.
Major dimineter, ..o ouvuisniias 11 0.4
Mo ditioss o s 10 0.4
L e = 6} 0.26

Aperture 51 millem. broad, scarcely 2 high.

Animal similar to that of N, kelicifera,

Habitat— Akontonng, Peen—not rare,

The close relation of this specics to (he last is l1!1[|1lfﬁlf£jnﬂ1_l]c;
besides resembling it in general formy, texture, and senlptore, and in
the characters of the animal, young specimens possess a similar
columellar fold, and indentations on the lower surface somewhat
resembling those of N, helieifira. thongh less deep and |T|,m-.;l opague,
Both these characters, however, appear to become obsolete in adult
gpecimens of the present form. The two species are easily distin-
guished by the absence of the eolumellar lnmina in adolis of A
mamillaris, which may also be recognised by its acuminate apex,
lower spire and flatier base.

-

7. N, Bassmixessig, n. sp.

Shell minutely periorated, globosely trochiform, snbeampannlate,
thin, horny, closely, sharply and arenately costulated above, the costu-
lations passing over the periphery to the under surfnce, which is
smooth, shining, and radiately striated.  Spire obtnsely connid, with
convex sides; apex obtuse; snture slightly impressed.  Whorls T
slightly convex, elosely wound, slowly inereasing : the ladt not de-
seending, flatly convex bemeath, more tmid near e month, kegled
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at the periphery, the keel vanishing near the month. Aperinre lunate,
obligue, breadth more than double the height ; peristome thin, curved

a . o - "
forwards at the base ; marging distant, columellar obligue,

Millem. inch.
Major dinBaebery..uvssvenenss 11 044
MG TR, s s s it i 10 0.4
R e G e e 1 0.5

Aperture 52 millens. broad, 2 high.

Hubitat—Southern portion of the Arakan range of hills near
Bassein and Cape Negrais,

This shell is distinguished from N. memillardis hy its non-acuminate
apex, higher spire and more convex base, and from N. helieifera by
ihe absence of the columellar laming, of which no trace appears in
the present species. 1t appears to replace the last named shell in the
southern portion of the Arakan hills. It 1s scarce, and I have moet
with but few specimens in good condition. 1 have never seen the
animal, which, however, is doubtless similar to those of the two precod-
ing species.

: Section Trochomorpha,
8. N. coxFINIE, 1. 8.

Shell minutely perforated, trochiform, very thin, whitish liorny,
smooth, shining. Spire conical, apex slightly obtuse, suture scarcely
impressed.  Whorls 7, flatly convex, marked aliove with 4 or 5 spiral
ribs and fine oblique lines of growth ; the last sharply kecled, {latly
convex beneath, and very finely radistely striated. Aperture oblique
subrhomboidal, twice as broad as high; peristome thin, acute, straight ;
margins distant, columellar subvertical, bricfly and triangularly reflexed.

Millemm, inch.
Major diameter,. e sensnseees - 10 0.42
Minor ditl, ooeven eessssremsanas D 0.3
AXIS, vinnnan  aeereenanseenin T 0.28

Apertare 5 millen. broad, 2% high.

Habitat—near Thayet Myo, on the borders of British Burma ; also
near Avi.

A near ally of N. arr, Bens,, irom Tenasserim, which, however,

may casily be recognised by the concave sides of its spire. Frow other
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related species, as M. dnfide Teis, N, cacwminifers, Bens,, and N,
nl’-":yf_rf, Bens., N-oonfinir i3 i rognished by its senlpture.
M. CULMEN, h. 8p.

Shell vary vl <t trochiform, very thin, horny, trans-
lncent. 8 w8y sutnre impressed. Whols 6, conves
aboveand @ = we raised spiral lines, and oblique strioe ;
the last w - lee  at the periphery, not descending,
swollen and -y i ~rtely striated beneath., Aperture but
little oblique, «.. 'y, J; iunate; hLeight less than the breadth;

peristome simple, thi'y  irgins distant, columellar vertical, slightly
reflexed above,

Millem, inch.
Major diameter;......vnvaeieians of 0.23
Migarditloprsos s e 5% 0.21

Aperture 3 millen:, browd, 2 high,

Hulrit:tl&z’i.]mutu';i:'ﬁ_; and banks of the Tsanda Khyoung, Henzada
district, Pegn.

Easily distinguizi ol irom N. confinds and &, atfegia by its smaller
size and higher spire ; irom N. arx, by the sides of the spire Leing
straight and not concave, and from the Bengal N, fnfula, EBqu., Ly
its sculpture, and its sharper keel,

10. N. GRATULATOR, n. sp.

Shell perforated, turbinate, thin, whitish horny. Spire conical 5
apex obtuse ; suture impressed, Whols 5, slowly and regularly in-
creasing, convex, spirally lirate and marked with oblique strim of
growth above ; the last whorl keeled at the periphery, convex and
decussately marked with concentrfe and radiating strie huInw; nok
excavated arowud the perforation.  Aperture diagonal, subtrapezoidal,
breadth exceeding the height ; peristome thin ; margins distant, united
by a callus ; basal deeply sivmate ; columellar vertical, forming a right
angle with the basal, and briefly triangnluly reflexed above; reflexed
portion thickened and passing half round the perforation,

Millem, inch.
Major diameter,......... e ) 0.2
Nimar ditloy oo 43 .15
PETIIEEE T R 1 0.16

\1J
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related species, as V. infule Yuisl, N. cacwminifera, Bens,, and N.
attegia, Bens., N« snir is disi =guished by its seulpture.
. N, cuLMENW, n. sp.
Shell VY- anoh 1 .r-'.-":.j trochiform, very thin, horny, trans-

Ineent. Byt 3y ¢ ot p, suture impressed. Whorls 6, convex
above and IR f. i raised spiral lines, and oblique strim ;
the last w . : le« | at the periphery, not descending,
swollen amel '+ oo ey LJ~-.-'II,1~]3‘ strinted beneath. Aperture but

little oblique, -+ -~'|,r] iy lonate; height less than the breadth;
peristome simple, thi's '  igins distant, columellar vertical, slightly
reflexed above.

v Millem, inch.
Major dismeter,........cooeeeenns it 0.28
Mthoe AT e, o e 54 0.21
R e L e o 0.:22

Aperture 3 millen:, broad, 2 high.

Habitat—Akoutowny; and banks of the Tsanda Khyoung, Henzada
distriet, Pegn. '

Easily distingnisl el from N. confinis and N, atfegia by its smaller
size and higher spire; from N. are, by the sides of the spire being
straight and not concave, and from the Bengal N. infula, Bens,, by
its scalpture, and its sharper keel.

10. N. GRATULATOR, 1. &p.

Shell perforated, turbinate, thin, whitish horny, Spire conical ;
apex obtuse ; suture impressed, Whorls 5, slowly and regularly in-
creasing, convex, spirally lirate and marked with obligue strim of
growth above ; the last whorl kecled at the periphery, convex and
decussately marked with concentrfo and mdiating strie below, not
excavated around the perforation. Aperture disgonal, subtrapezoidal,
breadth exceeding the height; peristome thin ; margins distant, united
by a callus; basal deeply sinnate ; columellar vertical, forming o right
angle with the basal, and briefly triangularly reflexed above; reflexed
portion thickened and passing half round the perforation.

Millem, inch,
Major diameter,.........corevenas b 0.2
Minor ditto, ...iieiivarsannnin 4} 0.18
DX, oo vansissanngs surenmarsnnsss 4 0.16

il ST e -
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related species, as V. dijule Yugs, N, cacuminifera, Bens,, ond X,
atlegia, Bens., N o 50l i3 disi-ognished by its seulpture.
i .i“;. CLMEN, T, &p.
Shell VOLY. -y gniyh ”1. it »J tmc-hﬁorm, very thin, horny, trans-

Incent. 8yi/ 29 LR\ i g, suture impressed. Whorls 6, convex
above and '--x ©° & e raised spiral lines, and oblique stria:;
thelMlast W' b le ' at the periphery, not deseending,
swollen and ' oy '1'2.-1131;,» strinted beneath. Aperture but

little oblique, £, | ~:f: is.iumate; height less than the breadth ;
peristome simple, thid ‘. l.fg'ina distant, columellar vertical, slightly
reflexed above. )

" Millem. inch,
Major dismeter,.........oveerens 53 0.23
Mince ek i e 5% 0.21
L 5% 0.22

Aperture 3 millen:, bm], 2 high.

Hnb:tu.t—ﬁkﬂut.ou"hg and ho.nka of the Tsanda Khyoung, Henzada
district, Pagu.

Easily distinguis! od from N. confinis and N, attegia by its smaller
size and higher spire ; from N. arz, by the sides of the gpire being
straight and not concave, and from the Bengal N. infula, Bens,, by
its sculpture, and its sharper keel.

. 10. N. craruavom, n. sp.

Shell perforated, turbinate, thin, whitish homy. Spire conical ;
apex obtuse; suture impressed. Whorls E,alnw]yanﬂrguluirin-
creasing, eonvex, spirally hm:nimukedmthnbhqwmoi
mm;mu wlmrl ‘kﬂahd ubt'lm pmphar;mm :.n&
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Aperture 3 millem. broad, 2 high.

Animal with a small muens pore, and very small lobe above.

Habitat—Trawaddy valley, Pegu.

This pretty little species abounds near Thayet Myo, and oceurs
thronghout the Irswaddy valley in British Burmal, I do not re-
member meeting with it in Arakan., It is easily distinguished from
all others of similar form among Indian shells, by its very oblique
month, by the peculiar columellar margin of the peristome, and by
the strong lirate sculpture. I have much doubt as to whether it
should be assigned to Trechomorpha, the species of which group are
lurger, and the animals somewhat different.

Section Kaliella ?
11. N. coXuLi, m. Ep.

Shell subperforate, turreted, white, horny, thin, translncent, marked
with oblique sinuous subfiliform costulate striation, and, below the
centre of the whorl, with wvery fine spiral lines, only visible under a
poweriul lens,  Spire conical, apex rather obtuse, suture deeply sunk.
Whaorls 6, very convex, keeled in the centre, the keel very line, raised,
thread-like, opaque and white; the last whorl bicarinate, the second
raised spiral line being below the periphery ; flatly convex beneath, and
marked by radisting striee and concentric impressed lines,  Apertnre
oblique, tumidly and subangnlately lunate, about equally broad and
high ; peristome thin ; maigins distant ; columellar nearly vertical, very
Lriefly reflexed at the pennltimate whorl.

Millem. inch.
IRAMABLEY, v e s mrahrrre s i ety 17 0.07
Bl et e 2 .04

Habitat—Phoung ditto.  Arakan.
A minute species vemarkable for its keelul and convex whorls,

Ouly 4 specimens were found.

Gexvs HELIX
Section Pleetupylts,
12. H. Kanesoros, m. sp.
Shell sinistrorse, very widely nmbilicated, discoid, flat above, solid,
white, with rather irregular oblique pale chesuut streaks erossing the
wherls, transversely and sinucusly striated wilh decussating spiral
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lines above and below; epidermiz thin, lory.  Apex winntely
grannlate or sub-granulate, almost impereeptibly raised above the tlat
spive; suture not impressed, very varrowly marginate.  Whaotls G,
narrow and losely wound, flat above: the last angulate above the
periphery, ronnded Dbencath, descending close to the mouth, very
slightly compressed behind the same.  Umbilicus very shallow,
exposing all the whorls,  Aperture, dingonal, truncately subeiveular ;
peristome white, reflexed throughout, margins joined by a raised bar,
from the centre of which a lamina passcs up the parictal side of the
whorl to the plication, which lies at about } the circumierenee of the
whorl from the mouth, and resembles that of Helis achatinag, Gray ;
the parictal transverse lamina being simple and obligne above, then
lifureating, giving ofi the lamina which runs to the mouth, and two
short basal supports. A thread-like lamina also runs along the
extreme basge of the parietal side of the whorl, and joins the aperture.
Palatal tecth 5; the upper 3 and the lowest longitudinal, the upper-
most very long and thin, the 4th vertical, corresponding to the fork
in the parietal lamina,

Millem. inch.
Major dismeter, ........coeeraees 13 0.52
ARIBOTAIEED, T i s kb s anaidnns 11 04
e e e L R 4 0.16G

Habitut—DBanks of Teanda Khyoung, near Kaintha village, in
Hengnda district, Pegn.  Lavger variety 5 major diameter 18 millem.
minor dismeter 15, height 5. A very few specimens were found on
{he banks of the Nungatho Khyoung, Tenzada district.

This shell combines the external form of J. leiophis, Bens,, amld
H. refuga, Gould, with the internal plication of M. aechating, Gray.
From both the first named species, however, the present may be easily
distingnished by its more perfeetly discoid shape, by its smaller
height, and more open umbilicus, as well as by its colowring,  Exter-
nally, it is a very different shell from H. achating, being of not more
than bali the thickness of that species. The internal plication,
however, is absolutely undistingnishalde,

Like many other shells in Pegn, this specics has evidently a very
local disiribution. In the spot where it was found first, arong some
limestone rocks fvnuing a low ridge skirting the right bauk of the
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Teanda Khyvoung, it was abundant, bot it was not met with again
until 3 or 4 specimens of the larger vaviety were found nearly 50
miles further sonth.

The locality given by Mr. Beuson for Heliz fedophis is Kwadonlk
near Thayet Myo, The shell also abounds at Akoutoung, on the
Irawady, below Prome.

13. H. rERancts, 0. sp.

Bhell sinistral, widely umbilicated, discoid, rather thin, white,
transversely sinnously striated, with faintly marked decussating spiral
lines above and below.  Apex minutely granulate, slightly raised
above the flat spire, sature rather deeply impressed. Whorls 6,
comvex above and at the periphery, the last a little compressed behind
the month, descending sudidenly to the aperture, which is oblique and
ronndly lunate ; peristome white, expanded all ronnd ; margins joined
by a somewhat curved ridge, from the eentre of which a lamella mns
up the whorl towards the parietal plication, which, however, it does
not join. The parietal vertical lamina is single, simple, rather short,
slightly curved, with a mdimentary transverse plait at the top. Two
iree horizontal lamelle oceur beneath that running to the aperture, the
lowest being the longest and thinnest, and running back bencath the
base of the vertieal lamina.  Palatal teoth 6, all horizontal except the
4th and 5th, which are slighily oblique. Umbilicus open, deep,

exposing all: the whorls,

Millem, inch.
Major diameter,.....on i 11 044
Minor itto, .icieiicunasrnsiinns 9 (.36
L EET e ST S 4 0.16G

Halitat—Mya Leit Doung, near Ava,

Distingnished frowm its allies, H. refuga, f. leiaphis, and I, Kareno-
i, by its deeper suture and rounded whorls, and internally by the
shorter parietal lamina, and by the Sth palatal plait Leing less oblique
than in leiophis, and not backed by a second plait as in vefiga.  This
species is the smallest known amongst those belonging to the Burmess
types of Plectopylis.

14. H. Fepoest, n. sp.

Shell sinistrorse, very widely nmbilivated, discaid, flat above, thin,

dull white, marked by rather irmregular oblique seuipture both above
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amd below.  Bpive qoite flat, apex not rizing above the surface, snlure
impressed,  Whorls 61—7, narrow and elosely wonnd, slightly convex
above ; the last much broader, rounded at the periphery and beneath,
descending abraptly closa to the mouth.,  Umbilicus shallow, exposing
all the whorls.  Aperture more nearly horizontal than vertieal, sub-
cirenlarly lanate,  Peristome slightly thickened, expanded thronghout,
wmargins joined by a rib, fom the contre of which a lamina =ometimes
s np to the parietal plication, but is frequently intervapted a short
distance within the aperture, and is always thicker and higher near
the month than fnrther back.  Parietal plication consisting of a4 verti-
cal lamina in fromt, and a second, slightly oblique, just behind the
first, giving ont the interrnpied laming running to the aperture from
the top, and a shorter horizoutal lamella from the bottom ; the hinder
with =mall re-entering snpports above and below, Beneath both is a
narrow ivee thread-like horizontal lamella.  Palatal teeth 5: 1st, 2nd,
Srd and 5th horizontal, 4th vertical and stonter than the others; lst
al 2ud longer than the remainder.

Millem., inch.
Major diameter, ... 16 0.G5
Minor ditto, 13 0.52
Height, .. iy 41 0.18

Mabitat —Prome : rave.

Of this nnquestionably distinet species Tmt 3 or 4 specimens were
found by Mr, Fedden and myseli,  Both the external form and plica-
tion diffcr from those of all allied species. Tt i3 especially distingnish-
ed by its rounded periphery, wider last wherl, and its irregular
non-decnssated sculpture externally, and internally by the donble
parietal lamina.

Section ?
15. H. vovryereumis, n. sp.

Shell openly umbilicated, trochiform, rather solid, white, (probably
homy in living specimens,) obliguely and closely eostulated.  Spire
conoid ; apex rather obtuse; sutare impressed. Whorls 6, convex,
slowly increasing ; the last not descending, surrounded by a raised
thread-like keel, convex beneath, and somewhat sinnously radiately
costidated around the deep and pervious nmbilicns,  Aperture oblique,

*

—
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romndly Tinate, almost cirenlar; peristome thin; marging distant,
columellar slightly expanded,

Millem, ineh.
Major diamster,... ... veurians 4 0.16
AlEnor dikto, .o af 0.15
Axis, . e e 3 012

Mabitat— ‘Imll. an |:|[i|s rare,

A prettily marked little species near H. Bascauda, Bens,, from
which it is distingnished by its finer and closer sculpture, more open
umbiliens, and less conical spire. It is very probably a Nanina, but
the animal was not met with.

Gexvs BULIMUS.

16. B. scromicurarus, n. sp.

Shell subobtectly perforated, turritedly ovate, thin, horny, yellowish
white, marked with vertical, subarcuate, rather irregular, closely set,
raised lines.  Spire turrited, apex obtuse, suture simple, impressed.
Whorls 6, convex, the last rounded beneath. Apertare vertical,
truncately ovate: peristome simple, thin: right margin considerally
enrved forwards ; columellar vertical, curving to the left near the base,
frequently straight, rather broadly reflexed.

Millem. inch.

Bl e e T 0.28
8,71 e S 5l 0.1
Lengih of ap-e:lure, e 31 14

Halitat—Pegn, west of the lﬁ'.'.m]'r

The nearcst ally of this species is its congener B, putus, Bens.,
which inhabits the same localities, and differs in its greater tnmiliy
and less marked sealpture.  There is, however, much varistion in the
tirst named character, and despite the great difference between the two
forms in general, there is some appearance of a passage. Two Bphei-
mens of B, putus which [ possess, measnring respectively 7 and 81
millem. in length, are both 5 millem. in diametor,

Both these species shew a tendency to a passage to Spiraxis,

17. B. pucirer, n. sp.
Shell obtectly perforated, ovately conical, rather thin, homy, finely

striated,  Spire conical, apex wbtuse ; suture marginate, scarcely
11



TR frnrnl.l'r-ll--'-'filllrl‘i fis f.nir.lllr.-r .”::Irdl'lr'llf:ﬂ_r,f. [NU. 2,

i|;||:11-l-<ul-.,'| Whorls 5, l|'||q||ulul|,~1_'.' convex nhove, the last longer tlian
the spire, somewhat tumid, rouneled at the base.  Aperture vertical,
truneately oval, subpyrifoomn; peristome gimple ; vight margin curved
forwanls ; colomellar callons, subvertical, slightly cury ed, rather broadly
reflexed : marging united by a eallus bearing a small re-entering lame xlla
abont the centre.

Millem. ineli.
Teengthy iy G 0.36
3T T oy RSO 5% 0.22

Aperture § millem. high, E'p broad,

Habitat—Thayet Myo, Pegu : rare,

A more tumid shell than B. putus, Bens.,, and easily distingnished
from all other Indian and Burmese forms of the genus by the re-enter-
ing parietal plait.

Gexus SPIRAXIS.

18. 8. rosmia, n. sp.

Shell imperforate, ovate, thin, homy, yellowish white, costulately
striated. Spire conically pyramidal ; sides straight ; apex rather nente ;
suture impressed. Whorls 5, convex; the last longer than the spire
{ratio =4 : 3) and rounded beneath. Aperture rather oblique, subpy-
riform ; peristome simple, acute, much curved forwards on the right
margin; columella scarcely twisted, reflexed, appressed on the whorl.

Millem, inch.
RN e s e S s i wiioka i 0.24
hisreker b Ll 31 0.14
Length of aperture, ............ Sk 0.14

Habitat—Prome distriet, Pegn : rare.

I am not quite sare if all of the few specimens T possess of this
pecaliar small form came from Akoutoung, or whether some may not
be from Thayet Myo. The shell resembles young specimens of
Rulimus putus, Bens., so closely, that it can only be distinguished by
the absence of any perforation,

Gexvs ACHATINA.
19. A. Provevsis, n. &p.
Shell ablong ovate, rather solid, dark reddish brown, horny, marked
with distinet and regular impressed lines. Spire convexly conical ;




1565, ] Contributions o Fadion Malecology. n

apex obtuse; sutare fmpressed, subevenulate.  Whorls 61, slightly
convex ; the last aseending a litthe towards the mouth, and exceeding
4 of the shell in length,  Aperture vertical, truncately semicirenlar ;
peristome obtuse, slightly thickened ; wmarging joined by a callug;
eolumella very much cnrved, projecting forwards at the base, subver-

tivally truncated within the peristome.

Millem. inch.

1T R e s R if 0.28
D s e e a1 014
Length of aperture, ............ 23 0.1

Habitat—Trawady valley, Pegu : commeon.

A pretiy little species, darker in colonr than any of its allies, except
perhaps . gemma, Bens, and casily distingnished [rom all, by the
colnmella being more arcuate, also by its more acuminate spire and
Blunter apex, and its much stronger seulpture.

20. A. renteENvis, 1. Sp.

Shell very slemder, turrited, thin, light homy,. polished, elosely,
minutely, and rather irvecularly stristed. Spire subulate, somewhat
acuminate towands the blunt apex; satore Dmpressed, suberenulate,
Wherls 11—12, convex, the last about } the length of the spire.
Aperture oblique, ovately pyriform, peristome thin, margins united by
a thin callus, colnmella moderately curved, obliquely troncated,

Mille, ineh.
Rrrth 20 0.8
3T T T T 41 0.18
Length of aperture, ............ 4 016

:I-I.'ﬂ..ﬁt:51l—T'nn:I1;‘1:14’.“|f Arakan,

Var wiajor, length 26} millem, ; diameter G; length of apertare G,
Of another specimen ; length 23 millen. ; diameter 53 ; length of aper-
ture 5}. .

Habitat—Pyewn Khyoung, Bassein district, Pegu.

A much more slender species than A, teruispine, Bens,, (a varicty of
which also abounds in parts of Pegn,) though there are signs of a
passage.  The present appears to replace A, feanispive in Arakan and
Bassein. Mr. Benson, to whom I sent a specimen, observes that it is
intermnediate between A tesadspive and A, fastade, Bens,
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Gexvs SUCCINEA,

21. 8. rricaTa, n. sp.

Shell depressly subovate, very thin, irregularly, obliquely and more
or less coarsely plaited, pale amber in eolour, horny, Spire short ;
apex minutely papillar.  Whols 2} ; the last about 4 of the entire
length.  Aperture oblique, curved backwards at the base, nearly oval,
openly angulate above ; peristome simple ; columellar margin regularly
bow-shaped ; right margin rather straighter.

Millem, mch,
P T Bt O 17 0.658
DEEMBRAT, o vases s srunivvikns 9% 0.88

Height, when laid npon the mouth, 6 millem. Aperture 14 millem,
long, 8 broad,

Hubitat—Tongoop, Arakan : one eor two specimens, rather less
coarzely seulptured, eceurred also sonth of Bassein in Pegn.

This species approaches 8. semiserica, Gould, but is distinguished
from that and from all other Indian species by its conrse sealpture,
It has also n larrer spire than & semiserica. It is nol common @ indeed
speeies of the genus Succinea are generally but very loeslly distributed
in India and Borma.

Gexvs CLAUSILIA.

22, . pustFomMis, m. §p.

Shell not rimate, fusiform, horny, thin, white; obliquely, very
closely and finely costulately striated throughout. Spire diminishing
slowly at first above the middle, then rapidly attennate towarids the
acale apex ; suture simple, scarcely impressed, deeper towards the npox.
Whorls 9, convex above, flattened below, the last very little narrower
than the penultimate. Aperture semioval, (nearly semicireular) ; upper
parietal plait very fine; internal palatal tecth 7, the uppermost by far
the laug.:ﬁl, Peristome thin, expanded, not continuous, the marging
being distant, and united by a thin eallus ; columellar wargin straight
and very long posteriorly.

Millem. inch.

By e e s 23 0.92

A0, TE e S e i 0.24
Halitat—Arakan hills, west of Henzada,  Very rare,

1/



1865.] Contributions fo Fndian Malacology, 81

But a solitary specimen was met with belonging to this form, which
is more tumid in the centre than any of its allies, € fnsignds, Gould,
o, The non-continuity of the peristome may be due to fmmaturity
in the specimen found,  The shape of the month may slso possibly e
sglightly modified in older examples, bot the general form doulless
remaing the same, and is alone sullicient to distingoizh the slwc.'i-.::i.

A solitary specimen of another new form, much smaller than the
above, being only 17 millem, long, ocenrred at Moditoung Tsekan, on
the road from Prome to Tongoop., It is unfortunately Weached and

worn, thongh perfect.

Gexvs STREPTAXIS.

23. 5. Bunmaxtoa, n. sp.

Shell ovately subglobose, nmbilicated, thin, hommy, white, marked
throughout with fine and closely set sinuate costulation. Spire
convex; sntures searcely impressed. Whorls 6, the last 2 widely
excentrie, ronnded at the periphery ; the pennltimate broader than the
last whorl ; last fattencd beneath, and angulately compressed aronnd
the umbilicus. Aperture oblique, irregularly semioval, with a single
re-entering lamellar parietal ; peristome white, thin, expanded throngh-
ont, decply sinuate above, at the janction with the penultimate whorl,
compressed and curved forwards on the upper right margin, and some-
times furnished with a very smell internal tooth-like enllons projection ;
the two margins subparallel, distant, united by a thin callus.

Millem. inch.
Major diameter,.. ... wiveiviann 10 .4
s dittog Ll s e 7 0.28
HRighE . e e (i 0.24

Habitat—Tongoop, Arakan,

This is a very near ally of the Molmein 8. Petiti, Gould, but it is
distinguished from that shell and from 8. erccuta, Gould, W the
roanded periphery and more globose form. It 5 larger and less
slender than 8. Awdammiica, Bens,, and is distinguished from all the
above species, and also from the Nilgiri 5. Percottets, by the greater
size of the penultimate whorl in comparison with that of the antepennl-
timate, a character to which my attention was ealled by Mr. Benson,

In Dr. Gould's original description (an imperiect one) of 8. Peliti,
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as repulilished in Otia Conchologiea, p. 183, no mention is wade of
the angolation of the periphery, which, however, is referred to by
Pivisier, (Mon. Helie. 1. 8).  The character is eerfainly variable : in

specimens in my own colleetion there is a considerable difference.

Oroer,—PROSOBRANCHIATA.
Family Cyclaphoride,

Gexvs CYCLOPHORUS,

24 C. ( Lagocheilus) LEPORINTUS.

Shell narrowly nmbilicated, conieally turbinate, thin, dark horny,
and ormamented throughont with oblique strin and with raised spival
lines, closer together at the periphery and within the nmbilicns than
elacwhers, Bpire conical ; apex rather aenie.  Whorls 53, rounded 5
the last cylimdrical, not descending.  Aperture oblique, suleireular,
angnlate above ; peristome simple, thickened, snbexpanded, incised at
the upper angle; columellar margin corved backwards.  Opereulnin
Liorny, greyish white, multispiral.

Millen. inch.
Major diameter, ...ceoses aenie 4 0.16
Amtrdithon o s e 3k 0.14
;\.'{i-';-,,..-,.,.., casbredaniann 4 0.16G

Habitat—Akontoung, Pegn.

This form is allied o Cyelophorus seissimargo, Bens., and ) foino-
tevoa, Bens,, jorming with them the gronp for which My, Theolald
hias proposed the name of Legochedfus,  There appenrs good reason for
associating these shells as a distinet subgenus, which perhaps repre-
sents, in Burma, the group of Cyelophori comprising € halophifus and
its allies in Semthern India and Ceylon. The present ,.-E:m.il.ﬂ s
smaller and higher in the spive than either of the others, The animal
oi O @ parits is short, dark in colour, with small black tentacles, and
resembles ondinary Cyelophord in most characters,  The only specimen
obtained living and examined, possessed, however, the peenliarity of o
groove down the middle of the candal portion of the foot above.

The peristome is simple in the only perfect adall specimen which T
possess, but inoa broken barely adult <hell, there is a nodimentary
duplication.  The two lips ave probally wnited fu the full Erown -"-ilt'li.
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T also met with a shell apparently belonging to this species, bat
ot full grown, at Pyema Khyoung, south of Bassein.

An immature specimen of probably a 4th species of Lagocheilus,
with very fine aud rather close equidistant spiral sculplure, was fommd
by me in the neighbourhood of Ava. .

Gexvs PTEROCYCLOS.

25 Pr. Fropext, n. sp

Shell widely umbilicated, convexly depressed, smooth, finely strinted
rather thin, elegantly marked with alternating transverse zigzag stripes
of white and chesnut, and with a moderately broad submedian band of
darker eolour. Spire nearly flat; apex but very slightly protruded ;
suture deep.  Whorls 41, convex ; the last rounded, descending towanls
the mouth. Aperture circular, slightly oblique ; peristome double; the
two portions separated by a shallow groove, the inner ent away into a
moderate sinns above, and the onter turned up into a small vertical
wing, free from the penultimate whorl. Operenlum concave within,
the centre flat ; flatly coneave without, with lamellar iree edges to the
whorls, thickest at the circnmierence.

Millem. inch.
Major diameter;  .cccccueiiin. 11 0.4
A g e g 0.3
1 e i e ST — b 0.2

Mabitat --Thayet Myo, Pegu—rare,

A smaller and more convex shell than Pr. eetre, Bens, from
Molmein, Itis ome of the most beantifully marked species of the
penus ; it resembles Pt. pullatus, Bens., in form, and in the peenliar
chareters of the operenlum, and equals the handsomest specimens of
Pi. vupesteis, Bens., in its colonring,

Named after the discoverer, Mr. Fedden, of the Geological Survey,

Gexrs ALYQBETS.
26. A. rourTUs, n. Ep.
Shell moderately umbilicated, tarbinately depressed, smoath, polish-
o, shining, amber-coloursd.  Bpire depressly coneidal ; suture doep ;
apex obtuse, rather rodder than the remainder of the shell.  Wharls
A3, convex ; the last round, searcely descending towards the month
very little swollen at the side, and omanented on the inflated [nul'ﬁm:
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for a short distance with close fine eostulation, which extends beneath
to the mnbilicns and renders the shell opagque i that spot.  Constrie-
tion long, smooth, swelling considerably in front towards the mouth.
Sutural tube short, about 3 to } of the periphery of the penultimate
whorl.  Aperture oblique, civenlar, deeply sinuate at the junetion
with the penultimate whorl, and at the lower right margin; peristome
double, the inner lip projecting and eontinuons, outer lip retrorelict.
Operculom horny, waltispiral, externally concave.

Millem. inch.

Major diameter, ... ..vuieereies 3 0.12
Minor ditto, ..ceeerrnnersrnesens 23 0,08
L — 1} 0.05

Habitat—Phoung do, near Cape Negrais, Arakan.

Very near A. humilis, W. Blani., from Pegu, but distingnished hy
its lower spire, wider umbilicus, more sinnous mouth, and espeeially by
its high polish, in which it is only equalled by . witidus, W, Blani.

2T. A cuapew, n. sp.

Shell broadly umbilicated, conoidly depressed, solid, reddish white,
the upper whorls darker, rather dull in lustre, smooth, cxeept at the
swollen portion of the last whorl, which is very finely and closcly
costnlated.  Spire depressly conoid ; apex rather obtuse; suture im-
pressed.  Whorls 4, convex, the last obsoletely subangulate at the
periphery, moderately swollen at the side, then constricted, descending
a little near the month. Constriction of moderate length, smooth,
slightly swollen in the middle. Sutural tabe of moderate length,
Apertare diagonal, circular ; peristome more or less distinetly duplex,
thickened, moderately expanded.  Operenlum dark colonred, horny,
cxternully concave, internally eonvex, with a prominent central nnclens,

Millem. inch,
Major diameter,.................. T 0,50
MABOE ditho, -.vvermmvesmmmrrsnrns i 024
P2 ST R N L 41 015

Habitat—Akyab, Arakan; the hills sonih of the harbour,

This species closely resembles A. Tagrami, W, Blani., for which T
for some time mistook it, bat it is distinguished by the alisence of any
seulpture on the upper whorls, and also by the more oblique mouth,
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Gexus DIPLOMMATINA.
a3, D, oxaxa, noosp.

Shell not rimate, dextrorse, subovate, rather solid, amber-eoloured,
very finely and closely filiformly costuluted on the lower whorls, less
clozgely on the upper, or, frequently, subdistantly costnlated throngh-
ont. Spire conical, with sides scarcely convex above ; apex rather
obiuse, sometimes reddish, suture impressed. Whorls 6 —63, vounded,
antepenultimate the largest, the last rising considerably upon the
penultimate,  Aperture vertical, ear-shaped, nearly circular, columellar
margin straight for a short distance and vertical, with an internal
tooth. Peristome double, both portions expanded and appressed, the
inner forming a thin callus upon the penultimate whorl. Operculum 7

Millemn, ineh.
Tmigth. oo i s 21 0.09
1 004

Diameter, ... ineearse s

Apertare with peristome about § millem. in dismeter.

Habitat— Akoutoung, Thondoung and Yenandoung in Henzada
district, Pegu.

This species approaches D. polypleuris, Bens., more nearly than
any other. It is distinguished by its more regularly ovate form,
blunter apex, less swollen penultimate whorl, and more marked and
distant seulpture. The latter character, however; varies. The
specimens from Thondoung, a hill about 20 miles south of Alontoung,
being either closely costulate thronghout, or subdistantly seulptured
above, closely below ; while in Akontoung specimens, the costulation
is subdistant throughout. As, however, I can trace no other distine-
tion between the shells, and the eostulation varies in different indivi-
duals from each place, T do not think there is any speeific distinetion,

A still more minute species than the present exists in Pegu, and
I found two dead specimens at the base of the Arakan hills in the
Henzada district.  As these specimens were not very well preservid,
T abstain from dezeribing them for the present,

Family Helicinide.
Gesvs HELICINA,
20, H. AriEANENEIS,
Shell depressly tarhinate, sublenticolar, rather thin, abliquely striated
above, radistely and very minutely beneath, polished, fiesh-coloured,
13
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with a darker vedd band in the centre of the whods above, and anotlhier
on the last whorl, just below the periphery ; apex yellow,  Spire eon-
voxly econoild ; apex acate.  Wherls 4, the last compressed and sharply
keeled, moderately conves at the base, fnrnished with a polished sub-
gramulate central eallns: columella very short.  Aperture diagonal,
triangular: peristome white, slightly expanded.  Operenlum light

grey, shelly.

Millem. e
Major diameber, ..o i 024
Minor, h 0.2
KR eieinarar . 31 0.156

Mabitat—Ranni Tsland, coast of Arvakan. Rave,
A smaller variety, measuring—mnjor diameter §, minor 4}, axis 3
millem., was abundant in the southern portion of the Bassein district.
Near H. Merguiensis, Piv. and H. dndamanica, Bens,, Iut smaller
than either. It is mainly distingwished from the former by the
absence of the close spiral striation, so marked in that species, and
from the latter by different colonring, higher spire and closer seulpture,

The preceding pages contain descriptions of the greater portion of
the previonsly unpublished species of land shells in my collections
from Ava, Pegn, and Avakan; T have still a fow remaining, the dis-
tinetuess of which is probable, but they belong, for the most part, to
critical gronups, and require comparison with the original types of
species, deseriled by Mr, Benson aml others,  The following addition-
al notes, on the distrilution of previously deseribed spocies, may serve
to sapplament the papers on the subjoect, by Mr, Theobald, in Jour.
Az, Boe, Beogal, Vol, XXV p. 245, and Vol, XXVIL p. 813,

Neantaa,

Nanina pefasus, Bens,, is common abont Thayet Myo and in the
Arakan hills, My largest specimen measures 12 millometres by 11
i itg two diametors, A smaller, elosely allied shell, measuring .'-'i"h:,- i
millem., 1 was inelined to refer to Mre. Benson's Helrix aspédes, on
acconnt of the areaate and labiate basal margin of the aperture, bot
1 learn from the deseribor that it presents differences, althongh not
mllicient to prove itoa distinet spocies, A thind still smaller form,
with the thivkening and eurvatare of the poristome exugrmerated, anid
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a somewhat fatter spire; weasures only 5 1o 51 millem, in ity Largrest
dinmeter, ad may be o distinet shell,  It, also, is from the Arvakan
hills.

.n!"url'“H-HN lilrr"i'l""-'cllif1 ﬂ I.Itihl:, 1_!I'il‘,{i1|:1||}' |:||'h|.'1'illq'|] I.-'|'l M1k "I";|_'\Un}'l| i:i. imnu[
thronghout western Pegn and Arakan, as well as ot Molmein, whera
it was eollected by Mr, Theolall, Dr. Gould's description is very

imperiect ; hie does not even note the great obliquity of the mouth,

which is the moest striking chavacter of the specics.  In the Arakan
hills near Prowe, awd abont Thayet Myo, a larger variety ocenrs, in
which the angulation of the periphery entirely disappears in the adult,
althougl the other characters are the same,  The sutural margination
is sometimes, thongh rarely, obsolete. Large specimens measure 14
by 113 millew,, and about 7 in height,

N, fevicala, Beus, also fivst found by Mr, Theobald in the Tenas-
gerim provinees, is very common about Thayet Myo, Prome, and
Akoutoung, and oceurs also as far sonth as the Bassein district. Tt is
irequently whitish in colour. Tt is allied to N. honeste, but easily
distinguished, besides by its smaller size, Ly the fewer whorls and their
more rapid rate of inerease, and also by the total absence of seulpture,
There is much variation in size : my largest specimen measures 85 and

T millem. inits two diameters, The animal has a very small lobe

above the mucus pore in the tail, which is truncated.  The mantle is
rather large. A single specimen of o shell, apparently identical, was
found by me, some years ago, neayr Balasore in Orissa,

N. tertrine was evidently deseribed by Mr. Benson, (in the Annals
and Mag, Nat. Hist. 1856, Ser. 2, Vol. XVIIL p. 252) from an
immatore specimen.  When adult, the peristome is white and sl ightly
thickened within, and the body whorl internally of a milky white
colour. This handsome species is found west of the Trawady, from
Thayet Myo to Bassein, and varies considerably in size, in the height
of the spire, and in the degree of angalation above the periphery,
The greatest change takes place in the latter character ; specimens
from the distvict of Bassein being sharply angled, and even subearinate,
the angulation diminishing, however, elose to the aperture 3 while, in
specimens from Thayet Myo and Prowme, the periphery is vound,  In
height of spire, the shell varies from depressed to subturbinate ; in
two speciniens biefore me, one has a major dinmeter of 30 millew., and
heiglit of 135 the other with a major dismeter of only 27, measnres
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15 millem, in the axis, and this variation is seen in Loth ronnded anid
subearinate speeimens.  The largest specimen T possess, measures in
its two diameters, 36 and 31 millemetres, and in height 18.

N. pansa, Bens.,, was found near Akoutonng and Thayet Myo; and
alsn, more abundantly, in the neighbourhood of Ava.

N. (Trochomorpha) attegin, Bens, abounds at Akoutoung below
Prome. It is not common elsewhere, except about Prome. The
animal has a muens pore at the end of a truneated foot, and a lobe
above, ns in N, vitrinoides, Desh, A shell which Mr. Benson considers
as probably identieal with Helix diplodon, Bens., (a Khasi hill species)
oecurs ravely in the Arakan hills, Tt is & Nandme with a small lobe
above the mucns pore near the end of the tail, which, however, is more
flattened and less truneated than in species of the Trechomorpha section
generally,

No species of the Ariophanfe section, so largely repregented in
Indin, has 05 yet been found in Pegu or Arakan;* N. retrorse, Gould,
being hitherto unknown N. or W. of Molmein. Macrochlamys and
Trochemorpha (unless N. fextrine and N. panse belong rather to
Hemiplecta than to the former,) comprise the great majority of the
Naning, The forms belonging to the first named section are so
numerous, and distingnished by such minute differences, that theiv
study is one of great difficulty.

Heliz.

Amongst the troo Helices in Northern Pegn, several forms assigned
to the section Dorcpsia, Gray, are conspicuons.  They appear to re-
present in Burma, H. follaciosa, Fer., H. asperella, Pir., and their
allics of the Indian peninsula, and they might all perhaps with greater
porrectnicss be classed together in the same section.  Amongst these
forms is H. similaris, Ter, of which H, sealpturite, Bens, and
H. Zoroaster, Theobald, appear to be varicties.  These shells ocenr in
the drier portions of the Irawady valley, and are not found below
Prome, but they extend northwards to beyond Ava, The variety
named by Mr. Benson . sealpiurita sometimes wants the coloured

% Nor i8 this section, so for ns 1 know, represented in the Himalayag.
N, Himalagans, Len, being almost cortadnly N, éaferrupla, Bens, aml tho
assizned locality due o an crror ; while H, eyelaleoinn, Bons, latoly described
from 1ho hills N, of Tirhoot, iz a sinistrorze member of the asperella group, il
elisely sllicd to that species, as may be seon from s exponded lip and graou,
Inte surface,  The animal 15 donbtless o tooe Heli, ond ot o Noaae,

-r.
|
_(!. |
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bamds, and passes into a shell elosely resembling f. Peguensi, Bens.,
a more solid form, shells approaching which closely in every character
except in being less solid, were fonnd on the Shan hills, enst of Ava,
Mr. Benson considers these shells distinet from f. Peguensis, but there
can be little doubt of their forming a link, The typical variety of
H. scalpturita abonnds near Mandélé. H. Zoroaster, Theobald, is a
large H. similaris, and occurs abundantly at Thayet Myo and less so
at Prome, M, bolus, Beus., abundant near Thayet Myo and Prome,
is somotimes marked by a coloured band like that of H. similuris, and
varies greatly in the height of the spire.  The type is o well marked
form, far more globose than the others, but yet it passes, by impercep-
tible gradations, into similaris. M. delibrata, Bens. iz also allied to
similaris although classed in a different section or subgenus by both
Albers and Pieifier; it unites Dorcasia with the Trachea group,
(H. asperells and its allies). M. delibrata is not rare throughout
Arakan: it oeeurs at Akyab, and in Pegu it is found at Akoutoung
and other places ; when fresh it has a subhispid epidermis, and fre-
quently a rufons band above the periphery, like similaris and neperelli,

Somewhat allied to the similaris group, but yet forming a distinct
and well marked section, ave H. tapeina, Bens., and its allies H. rofa-
toria, v. 4. Busch, H. Oldhami, Bens, and H. Huttoni, Pir. To
these, two other species have been added by Mr. Theobald, viz. :
H. Phayrei and H. Akoutongensis. 'The type appears almost pecnliar
to the Malay conntries, one speeies only, H. Hultond, ocewrring upon
the Himalayas and other Indizn mountains, and none in the plains of
Tnudia.

. Oldlami, Bens. is o well marked and casily distingnished form,
with almost flat spire, very wide umbilicus, and the last whorl sub-
angulate above the periphery and swollen beneath.  The epidermis,
when in good onler, is subhispid, as in several other species of the
group. This form was first found by Dr, Oldlam at Mya Leit Donng,
a few miles south-east of Ava, and I afterwards met with it in the
Avakan hills, on the road between Prome and Tongoop.

The other species pass into each other in the most perplexing
manner, and there searcely appears any choice between inereasing their
nnmber indefinitely, and clussing all together as vavieties of one species.

The little form known s i Hattond, Pir, is pevhaps morve easily
distinguished than sost of the others, as it is singulady constant in
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torm. Tt is nsnally smaller than fapiedna or rofatoric, and may gener-

ally e recognised by its blunt periphery and the convexity both of
the spive and base,  Beill, forms of H. tepeina approach it so clozely
that they may be said to pass intoit. T found specimiens of H. Hultoui
in only one spot in Burma, viz. on Puppa hill, an isolated peak,
nearly 5,000 feet high, in Upper Burma,  The oceurrence of a Hima-
layan shell which is fonnd as high as 6,000 and 7,000 feet in Sikkim,
upon this solitary hill, where it is accompanied by peeuliar species, as
Alyeeens Voleand, W. Blani, and Diplemamatine Puppensis, W. Blani.,
and with a flora comprising plants, such as Pleris aguiling, belonging
to a temperate climate, is very remarkable; especially as the same
species was fonud by myself on the Nilgiri hills of Southern India, at
an elevation of above 6,000 feet, and by My, F. Layard on the monn-
iains of Ceylon, It is found both in the eastern anmd western Hima
layas, and has probably once enjoyed a far more general range in India
than at present. Its ocenrrence, with so little variation, in isolated
sitnations, is in favour of its being a distinct and natural species, a
rank to which, morphologically considered, its elaims are small,

At Mya Leit Doung, the high limestone peak 15 miles south-east
of Amarapoora, already referred to, and the locality whenee Cyelopho-
viis eryplomplalus, Bens., €. hispidulus, W. Blanf,, Diplommating
exilis, W, Blanf., Georissa frusteilfum, Bens, sp., Llypselostona Beiso-
wianum, W. Blani,, lie perareta, W. Blanf., and other peculiar
species have been obtained, I found Mr. Theobalds Heliz Pleayrei,
which appears to have some claims to be considered a distinet specivs,
My, Theobald's deseription (J. A. 8. B., 1859, Vol. XXVIIL p. 306)
is very imperiect, and the following may serve to give a better idea of
the shell.

H. Puavieer, Theobald.

Shell moderately nmbilicated, orbiculately conoid, rather salid,
white, with a horny shining epidermis; oblignely, coarsely and ilox-
nously plicately striated beneath the epideriz, Wuntly angulate at
the periphery. Spire depressly convifd ; apex obtuse ; suture searcely
impressed.  Whorls 6, slightly eonvex, slowly inereasing ; the Iast
descending towards the aperture, where the angulation of the peri-
phery dies ont ; convex bencath, eompressed aronnd the deep ninhili-
enz, which exposes all the whorls  Apesture suleirenlarly Tnnate,
dingenal ; peristome white, Slightly expanded thronghout; margins

v



IHI'r..r'I_] Cuntritiations to Faoltan .”u.":rr'-.i’.-_-ln_.llf_ 11

approaching each other, and mnited by o eallus,  Major diameter 13,
winor 154, axis 8 millemetres,

Habitat—Mya Leit Donng,  Ava,

Thiz ditfers from all allied forms in its mnch coarser flexnons scenlp-
ture, and from most of them by its blumt angulation at the periphery.
It is also, so far as T know, the largest form, belonging to this group,
which ocenrs in Borma,*

H. tapeina is sid by Mr. Benson to be distingnished from retatoria,
amongst other characters, by the greater regularity of the seulpture in
the former shell, which econtrasts with the irrogularly flexnons stria-
tionr of the latter.d T hiave never seen a typival specimen of J. sola-
foria, which was originally deseribed from Java, but Mr, Benson lias
identified with it a shell which abounds at Thavet Myo, Prome and
Akontoung, and a varicty of which, with a flat spire, Mr. Theobald
has called H, Akowtongensis. O H. tapeine 1 possess specimens collected
by Mr. Theobald at the original loeality, the Khasi hills, Theso
have a slightly more regular seulpture, an angulate periphery instead
of the sharp compressed keel of the Pegu form, and a rounder mouth,
bt the spire is sometimes higher, sometimes not, and T can =eo no
distinetion in the umbiliens. In all the distinctive characters, varictics
shewing gradation, ocenr in Burma,

Leaving the qnestion of specific distinetion, the distribniion of
varicties of these shells in the Irawady valley, so far as T have searchal,
is the following.

On the Shan hills, east of the valley in which lie Mandéla, the pre-
sent capital of Ava, and the older eapitals, Amarapoora and Ava itseli,
I found a lenticular sharply keeled form, luss swollen beneath, and, in
general, higher in the spire than the Akoutoung form of rofalorin,
with the siles of the spire straight, not eonvex. The epidermis,
when in good order, and especially in young specimens, is hispid ; the
senlpture rather variable, but fexuons,  This latter is also the case
with the Akoutoung awl Thayet Myo form of vofetoria,

# In a letter recoived sinee the ahove was wreitten, Mr, Bonson informs mao
that H. Phogesi only diffors feom his type of H. fapeine in its conrser aculptire
My specimens of the litter sholl hnve a moro angalnte periplery,

+ In Pleiffer's Monogr, Helie, Viv,, however, I fopeina (Vol. TLT, . 254) ia
gail to be 4 Bobiiliter granulaio=stsdats,” while H, setatacin (Vo 1, p. 203) is
described simply a8 ©obligoe strinta™  The forwer is sail to differ from Lhe «
latter in scalpture, ligher #pire, narrower ambilicus nod rosuder apertare,
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In the Teagniu hills, woest of the Lrawady, opposite Ava, I obtained
two forms, one bluntly angled at the periphery and approaching £,
(Hilheand, in which however the spire is lower and the wmbilicns more
open,  The senlpture, form of the whols and of the month, (which is
voutded with connivent marging aml l'S]NIlLIlULl thronghount,} aud the
angulation of the periphery, ave precisely similar to the same characters
in my specimens of M. fapeine @ the nnbilicns is slightly broader, and
the spire lower, sometimes as flat oz in Aboutongensis, The dimensions
are 15} amd 14 millem. in the two dimmeters; height 6. The other
form s extremely sharply keeled and lenticular, with an angulate
lnnate month, and a narrower wmbilicus than the last, or even than the
Cherra tapeina, bat it has the same simple senlpture, differing in this
irom the Shan hills form, which it otherwise resembles. It mea-
sures 17} millem. by 16, and 9 in height.

The next locality to the south in the Trawady valley at which I
obtained forms of this type was at Thayet Myo. I have already re-
ferred to the varviety prevailing there, as well as at Prome and Akou-
toung. Az a rule, the shells are small, thin, horny, and more or less
hispid, very variable in the height of the spire, sharply keeled and
with very fine, flexons striation. The major diameter is about 10 to
12 millem. on an average.

At Henzada, and in its neighbourhood, another form prevails. Tt
is also met with at Alontoung, bat is rare, and it passes into the
flatter form there prevailing. The Henzada shell has a much higher
spire with very convex sides, and is, in fact, subcampanulate, the
base, on the other hand, being flattened. It is sharply keeled, quite
as sharply as the Akoutonng form, but it has the sculpture rather of
H. tapeina than of rotateria, and the epidennis, instead of being snb-
lispid as in the latter shell, is merely granulate. A form, interme-
dinte both in height of spire and in senlpture between the Henzada
and Akoutonng varieties, was found in the Avakan hills, between
Prome and Tongoop.

In the Bassein district, all the ehells of this type ave much the
same.  They have a sharp keel, moderate spire with econvex sides,
abitnse apes, and bat little convexity beneath. They possess a grann-
late epidermis and the senlpture of M. tapeina,

The speciuens with the highest spires, from Henzada, approximate
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in e e the Cambodia AL eepeenclie, Tiv,, and miny perhaps b
identical.

Tt will b seen how variable the forms are.  The spire varies from
flat to almost bell-shaped, the periphery from sharply keeled to angu-
late, the whorls from subconves to flat or nearly so; nor is there great-
er constancy in the form of the mouth, the seatlpture, the epidermis,
or the breadth of the wmbilicus, Distinet as many of the wavieties
appear to be, they all pass grulually into each other, and with the
exceptions already described, I believe all the forms are most safely
clazsed as varieties of one species. Whether this should be called
rolalorin or fapeina is diffienlt to say, without more precise avquaint-
ance with the types of those shells®

Not far from the fapeing group must be classed J1. casira, Bens.,
which, despite its thin horny shell and sharp peristome, is not a
Nenina, but a trae Heliv, It oecurs throughout the Arakan hills,
wherever I have scarched, but is cverywhere scarce. It has the
widest range in the Indian area of any known Hilix, being fouml in
the Himalayas, in Orissa, in Ceylon, and throughout Burma as far
south as the Tenasserim provinees.

H. elimacterica, Bens, is very probably a Nanina, but I have not
had an opportunity of observing the animal.  The shell was found hy
Captain Ingram on the road from Prome to Tongoop, and T found it
again in the hills, at the southern extremity of the Henzada district,
and in Bassein. It occurred also in Long island, in the Bassein river.
It is moch smaller in general than the typieal Khasi hill shell; T
possess specimens, appareutly fully grown, but measuring only 13 or
14 millemetres in their major dinmeter,

H. hariola, Bens, is a true Heliz, and is found chiefly on trees near
Thayet Myo and Prome. It is a rave shell.  Near Ava it is replaced
by a large sharply earinate form, which T found abundant at Thinga-
dan, on the Trawady, about 80 miles north of Mandéls.  This shell so
closely rescmbles H, capifinm, Bens, that T am muoch disposed to
consider them identical, a view in which Mr, Benson, however, does
not agree. At Puppa hill, near Pagan, already referred to as the

* Mr. Benson, 1o whom 1 sont spocimens, eonsiders all the forms above mon-
tioned to be variotiea of sfatorie, bog aomo, capecinlly that from the Teugain
Tiills, sppens to e to Lo ol lese as ooy allicd to fgpeia,

13
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locality wheve H. Huttoni, Piv., is found, T met with an intermediate
variety, between the carinate form and the typieal H. horiola,

The Plectapyliz group is represented near Ava by H. peraveta, de-
seribed above, and further south by & lefophis, Bens. This shell
ocenrs near Thayet Myo, bt T found it abundantly only at Akou-
tonng.  Another form, which may be a small variery of ledophis, but
which shews some differences in the internal plication, also ccenrs
near Thayet Myo. At Prowe, elose to the Pagoda, T found K., Fed-
dend, (described above) which, however, appeared very rave, as [ only
obtained two perfect specimens, despite much search. 20 or 30 miles
south of Akoutoung, I found H. Kerenorum in abundance, and 2 or 3
specimens of the large variety of the same shell still further south in
the Arakan hills, nearly dne west of Henzada. Elsewhere in the
Henzada district and throughout Bassein, no species of the Burmese
form of Plectopylis was met with, but the Himalayan and Khasi
H. plectostoma, Bens, abounded south of the town of Bassein in sever-
al places, Pyema Khyoung, Long Island, &c. Tt was also found by
Captain Ingram in Arakan, near Tongoop.

Bulinus,

A variety of the sinistrorse Bulimus Sinensis, Bens., mensuring 206
millem. in length and 15 in diameter, occurs near Prome. Tt has
generally two dark stripes round the body whorl, but some specimens
have other stripes, usually 8, above the periphery.  Oceasional speci-
mens were met with further south. At Tongoop in Arakan, T found
a much smaller variety, measuring only 20 millem. in length, and 12}
in diameter. At Akyab I also found this small variety ; some shells
being entirely yellow without any stripes, like Mr. Theobald's Mergni
specimens,

B. putus, Bens. is rather common at Akontoung, less so at Thayet
Myo, and scarce to the south : I found it, however, oecasionally, in the
Bassein district,

B. pullus, Gray, occurs near Ava: but not, o far as T am aware, in
Pegu. Specimens of B. ewnapictus, Hutton, were also met with in
Upper Burma.  B. gracilis, Hutton, occurs throughout Burma appa.
rently. I have found & rather dwari variety in Ava, Pegn and

Arakan, and have received it from Molmein,
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Aehatina,

Achativa tenuispiva, Bens., of small size, is common at Akoutoung
and farther south. A swall variety of . erassilubris, Bens., oceurs
in Arakan, and another form, perhaps distinet, but closely allied, was
found in the Shan hills near Ava, The species of Adehating do not
appear to be numerons in Burma ; they attain their maximom in the
Indian area in the Western Ghats, and the hills of South India and
Cevlon, and their numbers diminish to the eastward.

Fitring.

Vitrina prastans, Gonld, differing in no respect from the Molmein
shell, and T gigas, Bens., equally identical with the Khasi form, are
both met with throughout the Arakan hills, though sparingly. A
smaller species, which I had looked upon as the young of V. gigas,
has been correetly separated by Mr. Theobald, and will doubtless be
deseribed by him,

Ernnea and Pupa.

Enanea bicolor waz met with near Tongoop in Arakan, and at one or
two places in Pegu.  Asin many other localities throughout its wide
range, it is a scarce shell.

Pupa Avanica, Bens, occurs near Ava. I found it abundantly on a
graall Lill, a few miles north of Mandélé.

Streplaxis,

Besides the species above deseribed from Aralan, a smaller form
occurs in Pegn, which I eonsider a variety of 8. dAndamanica, Bens,
the only difference I can detect being in the seulpture, which is some-
what finer in the Pegu shells,

Hypselasiona,

I have nothing to add to the particulars of the distribution of the
two species of Hypselostoma beyond those given in a preceding number
of these contributions, “

CyoLosToMACEA. :
Clyelaphorus,

In the Shan hills east of Ava, I found two forms of large turbinate
Cyelophori, one apparently a variety of (. speciosus, Phil,, the other
so closely allied that I doubt if it is wise to deseribe it as distinet.
O, speciosus does nol appear to ocenr in Northern Pegu, but I fonnd
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it at Rangoon, close to the Pagoda, abundantly south of Bassein, and
at Tongoop in Arakan, At Akyab 1 found some dead specimens,
which may possibly belong to this species, but they are thinner, with
a rather narrower umbilicus, and less broadly expanded peristome, and
one specimen is subangnlate at the periphery. In these characters
they appear to be intermediate between the Burmese C. speciosus,
Phil., and the Khasi hill ¢, Pearsoni, Bens,

At the base of the Shan hills, and also at Mya Leit Doung, T found
the small species referred by Mr. Bensen to €. cornu venalorivm, Sow,
Some living specimens at the former locality shewed the operculum to
be normal,

At Myn Leit Donng ocoms also O, evgptomphaius, Bens of which
I obtained fresh specimens, with the colowr and epidermis perfcet.
When in this state, it is the handsomest of the Burmese Cyelophor,
and equal in beauty of colouring to . Siamensis, Bow., the dark
Blackish brown colour of the npper surface of the shell contrasting
finely with the irregular zigeag white lines. The wouth, in my
specimens, shews no distinet doplication : it is mueh thickened and
expanded, as in O speciosus or Secmensis.

€. fulguratus, Piv., 1 did not find further :Ijl'ﬁl't_‘]'l than Puppa Lill.
At Thayet Myo and Prome it is very abundant, alil it occurs more
sparingly thronghout the Prowe amd Henzada districts, together with
. Theobaldionus, Bens, and ¢ patens, W. Bland, € fulgureatus is o
handsome shell, varying greatly in size, my largest speciinens from
Thondoung, sonth of Thayet Myo, measuring 88 millem. by 80, the
smallest, a dwarf specimen, also from Thayet Myo, ouly 20 millon,
by 143,

Mr. Theobald, in a paper published in this Journal for 1863,
(XXXIIL p. 376,) classes my €. patens as a variety of €. fulguratus,
The types of both species ocear together at Thayet Myo, and are very
distinet, O, pefens having o broad, ruther thin disk-like expanded
peristome, while the lip of €. fwlgneafus is much thicker Lut only
moderately expanded. . patens also is much smoother. However,
intermediate forns may possibly oceur, as they do between many other
Burmese species.

At Tongoop in Arakan, and on Ramri island, T fonnd o variety of
the large € ewrantigens, Schum, It approaches ¢ Tﬁfj.:;,f.qu‘,:,,,m

~
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Bens,, but has flatter whorls, a sharper keel, & more acute apex, and
rather less strongly marked sculpture.

A small turbinate species of Cyclophorss, which T found at a con-
siderable height on the Arakan hills between Prome and Tongoop,
with a rounded periphery and very norrow wmbilicns, requires compa-
rison with C. scurea, Bens.  Another form, with a subangulate peri-
phery, was met with in Bassein distvict, and a thind, rather larger, but
otherwise identical, in Ramri islond, Al of these may be varieties of
the same shell. All possess a very nwrow ambilicus, a thin white
expanded lip, and minnte senlpture.

None of the small diseoid Cyclophori, so far as T am aware, oceur in
Pegn, €. hispidulus, W, Bland., I deseribed in n previous paper as
veenrring at Mya Leit Doung, Ava. C. calyr, Bena is stated by
Mr, Theobald to ocour at Akoutoung, Pegu, and that locality has been
quoted for it by Mr, Benson in describing the shell, and repeated by
Pieiffer in Suppl. Mon. Pnenm. p. 56. I think some mistake must
have been made by Mr. Theobald in arranging and labelling the very
extensive collestions which he made in 1854-55, for the shell abounds
in Molmein, while, although I have repeatedly searched all round the
Akountonng hills, T have not met with it.

Leptopoma,

In a previons paper (J. A. 8. B. for 1862} reforonce was madoe to
the oceurrence of the Tenasserim L. aspivans, Bens, in Arakan, near
Tongoop, and in the Bassein district of Pegn. Tt was found in great
abundanee in Long Island in the Bassein river. T also found speci-
mens close to Akyab, in the hills on the opposite (sonth) side of the
harbour,  Some of these last ave rather Targer than the typical form,
and measmre 14 by 10} millometres in the two diameters and 12 in
height ; they are also smoother, wanting the raised spiral lines, and
the last whorl is ronnded or snbangulate near the month : but other
specimens are searcely distingnishable from typical sholls from Tenas-
serim, among which also some of the above characters, and especially
the senlpture, are variable.

Plerocipelas,

Pt. pullatus, Bens., has only been fonnd near Akoutoung. 1In
Avakan, near Tongoop, and again at Akyal, I fonnd o species closely
allied to Pi. parees, Pearson.  The Akyab specimens possess I!]mi‘r
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opercula, which = tat like that of Pt pallatus, and not convex as in
Pt eupestris, oo These shells also closely resewble a species collected
by Mr. Theobald at Cherra Poonjee, and referred by Mr. Benson to
Pt Alberst, Piv., which has a conves operculum, and a peculiarly
shaped wing. The specimens from Tongoop and its neighbourhood
had a much thicker epidermis than those from Akyab, and were
larger, tut otherwise similar ®

No form of Cyelstus is known from Buvma, Ihave shewn, in a
paper published in the Annals and Magazine of Natural History for
June, 1864, that the Cyclophorus calye group approaches very closcly
to the true Cyelotd, and represents them ; while the Cyelofi of India
(e. g. C. subdiscoidens, Sow.) are allied to Cyclestoma, having the
peculinr cleit foot and wmode of reptation of that genus. I have pro-
posed to place them in a new genns, Ciyeladopsis.

Alyeeus,

Much concerning the distribution of the numerons species of this
genus has been communicated in previous papers. A leiel reeapitula-
tion may be nseful,

A, Ave, W, Blanf,, is the only form as yet found on the Shan hills,
east of Ava. A, Videani, W. Blani, oceurs at Puppa hill, Pagin,
About Thavet Myo, A. seulpiilis, Bons, 15 abundant, especially on
the hills & few miles south of the town, where also . arisilfitus,
Bens,, was found in very small numbers, its minute size doubtless
rendering the search for it difienlt, A few specimens of a small
variety of A. wibonalis, Bens, first appeared heve. They lave a
“retro-relict” outer peristome, and coarse sculpture on the upper
whorls. The typical variety is vather common at Akoutoung, the
original locality, T found this species again at one spot, a little north
of Bussein, near the village of Kani. The older specimens obtained
there, and others from the base of the Arakan hills, west of Prome,
had the cuter peristome retro-relict as in the Thayet Myo variety, a
peculiarity I never observed in the typical Akoutoung form.

# Since the above was written, T have heard from Mr. Benson, who has kind-
Iy compnred the B}Kfjm with Pt, pereus,  In the Iatter, the wing runs up the
penaltimate whorl, while the wing and sinus of the Akyab and Tongvop species
resomlile those of PL gallatis, In other respocts the form resembles P, porgis,
1t may be distinguished ae PLoArokosessis, mosp, [ bave not specimens at
Luand, 5o cannot wdil & conplete description,

.~.('
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At Akoutoung L also found A, humilis, W, Blanf., and at the same
pI:u:q-r at Thondoung and at Tun:nuluuni_-;? two hills about 20 miles
further south, T fonnd a varety of A. Jagrami, W, Blani., rather
larger than the type from Tongoop in Avakin, and measuring 7
millem. in the larger diameter,

: | Another form of the same shell, with a less distinet subangulation
of the periphery, and rather closer sculpture on the upper whorle,
occurred at  Moditound®, on the Prome and Tongoop road, with
A, graphicus, W, Blani, A. sueeinens, W. Blani., neithor of which
has been found elsewhere, and one form of . vestitus, W. Blanf, :
A, witidys, W, Blani. and A, polygonoma, W. Blani., weve first found
on the same road, but nearer to Tongoop. The latter T afterwards
obtained in two or three places south of Bassein, the specimens being
a little larger (6 and 5 millem. in their two dinmeters) than those first
found. . vestitus has only been found in the Avakan hills on the
eonfines of the Henzada and Prome districts.

®  Adding to these the two new species above described, . politus
from near Cape Negrais, and 4. glaler from Akyab, we have 14
species described from Ava, Pegn, and Arakan, besides 8 more from
Molmein and Tenasserim, altogether nearly hali the known species of

the genus,

Pupine,

A species of Pupina oceurs at Thayet Myo, Prome, Akontonng, &e.,
closely resembling P, artate, Bens. from Molmein, but rather stonter
in form and with a somewhat thicker peristome, which is irequently
but not always orange in colour, insteard of white, Thess differencea
do not appear, however, to warrant specific distinction, especially as
there is much variation in the form of typical specimens of P, nrfata,
A variety from Ava is closer to the type. A small form, probably
another variety, ocenrred npon the Arakan hills near Prome, Tt is

nly 43 millem. long, but the specimens are unfortunately not quite
teﬁh. My own specimens oi P. artate from Molmein are but §
millem. long. The operculom in fresh specimens is homy, net
testaceous, the white appearance being prodnced by weathering, and

I suspect the apparently pancispiral character to be dae to the rapiil
increase of the interior whorls, which rest one upon the other, as in
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Catesdus, Near” the periphery, the wherls are more NUIMerous, but
their bonndaries are indistinet.

I have in this and other papers, already given all the details con-
nected with the oecarrence of the four species of Diplommating as yet
deseribed from Burma. The only known Heliciea from Northern I
Burma is also described above, T

(feovizsn, .

I have deseribed (Amn. and Mag. Nat. st for June 1864) as a A
distinct genus, nnder this name, the species of Burmese and Khasi
shells referred to Hydrocena by Mr. Benson, both the animal and
operculum differing from those in that genus. DBut one species i3
known to exist in Pegu, G pyeis, Bens., and 1 have met with that
in many places west of the Trawady, from Thayet Myo to south of
Bussein, 6. Frustrillum, Bens., T only met with at the original local-
ity, Myn Leit Doung, Ava.

Tt is evident that two very distinct zoolagical provinees exist in®

Burma, exclusive of Martaban and Tenasserim, which form a third,
characterized by the appearance of several Malayan generic types, such

as Raphawlus, Hybocystis and Rhiostomd, and others apparently peen-

liar, as Sephinae. The two northern provinees are : 1st, Arakan, with

the southern part of Pegn near the sea, enjoying a very humid climate,

oyl, Upper Burma, with, in many parts, a very dry elimate, The
bonndary in the Irawady valley may be drawn roughly ahove
Henzada, althongh species belonging to each jauna, s is usnally the

case, pass over the border. The first provinee, besides a considerablo

number of peenliar species, is pspecially  characterized by forms
comymon, on the one hand, to the Khasi hills, and even to the Hima-

layas, awd, on the other hand, to Tenasserim,  Examples of the livst

are Heliz plectostoma, Bens., I, delilirata, Bens., . eastra, Bens,, &e. ; r
oi the second, Cyclophorus aurantioens, Schum., €. speciosus, Phil.,
Leptopoma aspivans, Bens., Naning honesta, Gould, & In the Av ‘ ‘
provinee, on the other hand, the forms which have also been found i

Tudia_are mostly inhabitants of the plains, such as Helie similaris,

Fir., Bulimus pullus, Gray, and B. cwnepichies, Hatt,  The genus .
Hypselostoma has a5 yet only been fonnd within this provinee, or close

1o its borders. It is rich in species of Plecfopylis, aud in varieties or
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allies of IT. similaris.  The Arakan Yoma north of Henzada separates
the two provinees; the sontherm portion of the range, which is very
low, rarely execeding 1000 fect, is solely oceupied by species belong-
ing to the Arakan fauna. These provinces are also characterized by
distinet forms of mammals and birds, and there is a great diflerence in
their vegetation,

Tn a list of Burmese shells, published by Mr. Theobald in
J. A. 8. B. for 1857, (Vol. XXVL p. 251) oceur the names of
H. petila, Bens,, and H. mensula, Bens, from Thayet Myo, and
H. precaria, Bens, from. Tenasserim.  These shells have never Leen
deseribed, and Mr. Theobalil in this, as in other instances, has publish-
@il lists of manuseript names eommunicated to him, some of which
have subsequently proved to have been given in ervor. It is, I think,
to be regretted, that in a recent paper J. A. 5. B. for 1863, Vol.

# XXXIL p. 874, Mr. Theobald has again included one of these aban-
doned names, viz. H. petila, and he has also published the names of
several of the species described above, and similarly communicated to
him in manuscript. One of those thus published, dlyeaus scepticus,
has proved, on more carefnl comparison, and when additional speci-
mens from other localities were procwred, to be only a variely of
A, Ingrami, and not a distinet species, Several of the names in
Mr. Theobald’s paper are incorrectly given, e. g. Helix helicofera for
H. helicifiva, H. coussin for H. causta, Il. pawsa for . pansa lut
these are probably errors of printing, The practice of inclnding,
amongst lists of species, manuseript names, without any reference
to the fact of their being unpublished, and consequently of no
anthority, is much to be deprecated, as tending to confusion and the

multiplication of synonyms*

Postseript.—Sinee the above paper was penned, now nearly 6 monihs
ago, T have received Mr. Theobald’s  Notes on some Indian and
Bwrmese Helicide, @ published in this Jowrnal for last year p

 PP-

& Besides the shells alove mentioned in the Burmese list, the names of mon
wther nndeseribod specics ocenr in the papor, while many described spocies nre
emitgerd,
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238, &e, which calls for a few remarks.  Although T differ in many
points from Mr. Theobald's views ag put forward in this paper ol in
the earlier oue of 1863, especinlly those on the ovigin, migration, and
distribmtion of specific forms, 1 see no object fo be attained in answer-
ing at length opinions long sinee refuted, as T believe, by far more
competent anthorities and far abler writers. The works of Fidward
Forbes, Ohwen, Lyell and a host of others besides Darwin, will serve to
shew the arguments relied upon by the great majority of living natur-
alists, to prove the doctrine of * specific centres,” that is the theory
that all members of the same species, whether existing or dead, have
descended, not necessarily from one pair, but from one parent stock,
living in one spot. To eall this, however, the Darwinian theory, as
My. Theobald appears to do, would be paralleled by calling the
earth’s rotation ronnd the sun the Newtonian theory. In each ease
the earlier theory is only a necessary step in the line of sgument, and
the hypothesiz of the origin of species by means of Natural Seleetion
is no more involved in the doctrine of specific centres, than was the
theory of universal gravitation in that of the rotation of the planets
arpumd the sun,

Ii I refer briefly to one remark of My, Theobald's, (that in his fivst
paper, J. A. B. B. for 1863, Vol. XXXIL p. 376) it is beeause it
appears to me the enly argoment of.any importance which he has
advaneed in favour of his opinions. The question of the distribution
of fresh water shells and cspecially of the bivalves, with their Tmited
powers of progression, is a well worn argnment in favor of the
gporadic origin of species; that is, of the descent of ench specics from
many parent stocks, existing in distinet and separate loealities, But
if all the ficts of the casc are fairly stated, there appears munch, even
in this instance, in favonr of the docteine of specific centres. The
facts are briefly these. Many specics of Unis, e g. U. marginalis,
Lawm. exist throughout a large tract of country, in almost every river
and stream, and even in many ponds and marshes, althongh these
rivers, de. have no fresh water comummication with each other what-
ever, and the animal is incapable of living in the sea, or of traversing
the land,  On the other hand, the area inhabited by this species is
continnons; that is to say, the same species does not oeeur in tropical
Asia and tropival Ameriea, for instance,  Other species are restricted




1865.] Condribidions to Tudiea Malwealogy. 163

to a single viver and its feedors, as is the ease, so far as is known, with
U. olivarivs, Lea. In other cases again, as in U, carulens, Lea, anil
its allies, one form is fonnd over a considerable area, as Bengal, and in
soparate rvivers, amd is rveplwed at n distance, as in Seind and
Western India, by forms which wmay cither bo considered as distinet
species, or as loeal varieties, according to the value attached to specific
rank. In the intermediate country of Central India, we find interme-
diate forms. Now it is surely more philosophical to assume that we
are only partially acquainted with the phenomena attending the means
of distribution enjoyed by animals of low organisation, eapecially in
the young state,*® than to arrogate to ourselves complete knowledge of
the subject, and to assert that no means of passage exist. TIi we sup-
pose that facilities for migration exist, or have existed, with which we
are unacquainted, all the facts above detailed are at once accounted for
in the simplest manner, whereas on the theory that the species were
originally ereated throughoat the whole area, no explanation whatever
is afforded of the limitation of that arvea, no camse shewn why the
same species does not exist in othor arens where the conditions arve
equally favourable for its existence, and still less is any explanation
afforded of the gradual divergence of varietios at a distance from the
typical form. Let it be distinctly noted that the ease of mollusks
and of other animals inhabiting fresh water is an exceptional one; in
the vast majority of the members of the animal and vegetalle king-
dom, the phenomena are far more strongly in favour of the theory
of specific centres.

On another question, more especially treated in Mr. Theobald's
secomd paper, viz.: the impmeticability of drawing a line hetween
spevies and varietics in many cases, T entirely coineide; indeed in the
preceding pages will be fonnd remarks upon the varictics of I, sfmi-
laris and its allies, and of f. rotatoria and its allies, similar in pur-
pose to those of Mr. Theobald. T must, however, object to the
practive of publishing names, whether of varicties or species, withont
any description, or with such extremely inadequate details, as in the
case of Helix Avakanensis and H. geiton. I can only gay  that,

* 1t should not be forgotten that the eiliated fry of the Unionidse hava very
contrderable power of loeomation, acd tht even the adallg o wmongst the
must vagrant of bivalve shells,
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althongh T probably pessess the former, T am totally anable to tell,
ifem Mr. Theobald's account, to which of the nomerons varieties of
I, votatorie ho has applicd the name. - Again, in this paper as in
former ones, manuseript names are introdueed without any reference
to the faet of their being unpublished ; and, in two cases at least, T
believe I can shew that these names would never have appeared, had
they not been cited by Me. Theobald.

Lst. F. wnpicinetn was o manuseript name of Mr, Benson's for a.shell
from Western India, deseribed by Pieiffer as I propingua,  Mr, Ben-
son's name of course was never published, nor would it have seen the
light but {or Mr. Theobald, who, in his paper in 1563, gave H. wni-
cincte a5 a species excluded from his list, without referring to the fact
that no such name existed except in manuseript. In the present
paper, H. propingua, Pir., is first given as a distinet species, and a
few lines further on quoted s o synonym of M. wmicincte ; thus
giving precedence to the manuscript name, in opposition to the laws
of scientific nomenclature.

2nd. H. anoplewris was a manuseript name given by Mr. Benson to
some shells sent by Mr. Theobald to England, I believe in 1860 or
1861. Mr. Theobald having kindly fwmished me with specimens of
the same shell, I found, on comparing them with the types of I orna-
fissima, DBons., of which I had a good series, (the shell was fivst col-
lected by my brother and myseli and described from our specimens)
that the speeics were identical in every vespect. T wrote to Mr. Ben-
son to tell him iy opinion and on recomparing the forms, he fonnd
that he had been misled by an abnormal peculiarity in the solitary
specimen of M. orpatissima which he had retained.

Another name mentioned by Mr. Theobald, Helic suliissa, Bens,,
is equally, so far as T am aware, undescribed.

In the group placed by Mr. Theobald next after that in which the
above shells are included, there is evidently a wisprint, in the five
shells from I, infrendens, Goull, to I7, sanis, Bens,, being classed
together. T have no donbt Mr. Theobald's intention was to class
together the three first, and, 0s a separale species, the two lust,®

® 1 om amthorized by Mr. Theohall to uotify that this error waa due fon
misinterpretation of Lis mauuseript, His imtention waa that suggested iu the
fext.  Em.

= |




‘-\x

1-‘;115.] Cunteibedtions to Fudien Malacolugy. 105

As regands the new specics deseriled, Limee vividis, if it has no
internal shell, and none is mentioned, can seareely be a Limoe,  The
characters given are mostly unimportant, while essential characters,
such as the position of the mantle and breathing pore, surfoce of the
mantle and body, carination or roundness of the back, form of the
jaw and lingnal teeth, ave omitted. What advantage is gained by
publishing names for a genus and two species of slugs, of which
Mr, Theobald has unfortunately no notes, is not clear.  Vitwine Pegu-
easis is the shell referved to above as wndoubtedly a well marked
and distinet species.  Streptacis Blanfordi and Pupina Blanfordi ave
also mentioned above, they being, I believe, varieties of 8. Andama-
wica, Bens., and P. artata, Bens., vespectively.  Streptaxis Burmanicn
I have deseribed above, and as my deseription is more detailed, and
taken from a better and more typical specimen than Mr, Theobald's,
I have retained it.  On the other species T have nothing to adid.

In Mr. Theobald’s 1863 paper, he referred my Cyelaphorus palens,
as I liave before stated, to €, fulgurates, I can searcely believe that
he is now serious in proposing to nnite these shells, becanse one is
searce and the other abundant, although that is the sole reason assign-
ed. BEven in this point, however, Mr. Theobald is not quite correet.
T have found . pafens in some places the more common shell of the
two.

On the question of the restriction of the genus Nondna, T can only
say that Me. Theobald's ideas are totally at vadanee with those of
Picifier, Adams, Gray, Albers, and other authorities, On the other
hand he is probably corvect in his opinion that H. panse and some
other shells do wot belong to the section Macrochlemys of Benson,
with which I had classed them.
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Noles on the Sowndstone ',-'Fn'mr!h'uu, e, sear Buxea Fnr'h oot
Lisres—By Caplain W U, Govwin Avstes, F.R.GS., Survey-
or, Topographical Swevey.  Plate IV,

[Reccived 206Uh April, 1865, —Rend 3nd May, 1865,]

Having heard from Asst.-Surgeon Fergusson, B A, at Buxa, that
e hal found several picces of coal in the bed of a nulla below the
position near Santrabmi, I paid a visit to the spot accompanied by
that officer. Buxa Fort, at 2,400 feet, is situated near the foot of the
first range of hills, that rise above it on the north to a height of 6,000
feet alove the sea; this ridge being the continuation of the western
water-shed of the Tzinclin, the river from Tassi Clhotzong in Bhootan.
The rock of this range is a well stratified gneiss, thick beds of quart-
zite ocewrring in it, being oven schistose in places. The platean on
which stands the Fort of Buxa is composed of debris amd talus from
the hills above, amd is situated in o valley formed by spurs from the
northern ridge. The eastern of these spurs is of the formation
mentioned above, but the western is found to be of sandsione,
having & light ochre tint, coarse and mieaceons, with here and there
water-worn pebbles in strings; its steatilication not being so well
marked as in the sandstones of the Siwalik gronp.  The ridges on the
west of this ave all of this same formation, but do not extend much
higher than 3,000 fect. As one proceeds down the western spur to
Santrabari, the sandstone is soon hidden by a surface talus of the
older rocks, and the rock in sitd i only to be seen by deseending
into the deep ravines, Crossing the stream at Santrabari, proceeding
east and topping a spur covered with sal trees, T descended into another
ravine, very precipitons on the western side: here the sandstone was
well displayed, and several pieces of the coal were soon found in the
sl of the ravine. The ontermost beds of sandstone are very soft, with
a light bluish tinge, and in them the coal, properly speaking lignite,
was diseovered, oconrring in lnmps and strings : these lumps shewed
the woody strocture well, splitting in the direction of the fibre. The
jorm of a portion of a tree pressed into an elliptical shape, wus
well seen in ome instanee, but T eould find no impression of leaves.
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The .'ilu'u'ilnl."]w had jitst the resemblanee of deiit wood imbedded in the
sandstone, The dip was at a very high angle to the north, so that the
bedds were passed in suceession going up the vavine, and had there been
any thick ecams, they munst have been seen.  Three hundred yards up
the bed of the nulla, the softer sandstone was suececded Ly one nieh
harder, of a l'l;__;'ht eolour and eoarse texture. The 1'|_r__-'u{t|_- was fommd in
this I11\'ﬂ, and the 1L‘I1L__L.fcsl anil thickest st |'i1|_g yet seen was at l]ﬁ.-.]mint.
Yet, from the appearances of it and from so little lying in the water-
courses, I did not think anything approaching to o seam was likely to
be found 3 and, not having time to spave, I did not follow the ravine
any higher. An inspection of the ravines to the east or west might
bring to light larger masses of this lignite. The dip at this futhest
point was N. . by N. 70°. In the cliffs on the west, a very good section
was obtained, and the highest beds, that appear upon the surface to le
an unstratified talus, I now saw were horizontally bedided and resting
quite uneonformably on the sandstones below.  These horizontal beds,
of which about 150 feet was exposed, are composed of sandy elay and
semi-angular gravel, with scattered large, partly water-wom masses of
rock, some of large size. I append a seetion (Plate IV} to illustrate the
Buxa formations, which, T trost, will make my deseription plainer, T did
not suceeed in finding any fossils .—a longer search would perhaps have
cnded  sueeessiully,—eo that it is impossible 40 say in what formation
this isolated mass of sandstone will find a place.*  The platean of the
Buxa position is probably the highest level of the horizontally strati-
lied gravels, T believe some specimens of the lignite have already
been forwarded to the Superintendent of the Geological Survey.
Some specimens in which the woody texture is well displayed shall
be sent by first opportunity.

* See a romark on this hicad in the Proe, As. Boc. for May, 1865, p. 9L

e g B
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Note on Logomys Cursoniee, Hodyson.—Dy D, F, Srouicega.
[Reevived Tih Decomber, 1864, —Read Tth Decembor, 1864,]

lu ihe catalogne of the Mammalia of the Asiatic Museum, Mr, Blyth
nentions Lagomys Curzonie, Hodgs. as a desideratom.®  Mre. Adams
quotes a “ Lagowys, se, P as oceurring plentifully in Ladal, (Proe.
Zool, 8oe, Lond, 1858, p. 5207 and Major Conningham also speaks
of a “ smaller species of have, or Lagomys” as extremely common all
over Tibet. (Cunningham’s Ladak, p. 204.)

(n my visit this year to the eastern lal‘m'inccs ol Ladak I was
fortunate enongh to procure several specimens of what T believe to be
Lirgpeeaneiys Curzoneee, Hodgs. 1'_\"'EL]|_‘ Journ, Asiat. Soe. ].h:ug. 1857,
Vol. XXVL p. 207 and Ann. Mag. Nat. Hist. 1858, 1. p. 80.) Lut
Me: Hodgson's deseription of this animal is very brief, so that it is
hardly possible to recognise the species among the numerous members
of this genus. The following description is founded on four specimens,
of three of which the exact messuroments are given below,

General hue of the upper body pale buff fulvous, with very slight
rifons tint and tipped with dak brown ; below whitish, with transla-
cent dusky blue. The larger liairvs of the fur measure about $th of an
inch ; the lower part, for morve than hall their length, of a dark, slaty
Llne colonr, with silky lustre; the next portion pale fulvous and
the tip dark brown or black. The fur is full and very soft, as
Hodgson remarks, and ean be readily distinguished from that of
L. rufescens, Gray.  Chielly in ol speeimens, there are, on the sides
of the npper portion of the Tody, a few long hairs intermingled, which
measure up to one and a quarter inchies ; these are almost or entirely
of a black eolour.

On the lower part of the body the hairs are, for two-thirds of their
length, dark slaty Line, and the rest pale.

The head measures nearly always one-fifth of the total length of the
animal.  The hairs on it are moch shorter, and tinged with a dark
rufons tint above; on the sides of the snout they are pale grey, in
fromt of the eyes and helow, pale white, while on the sides of the head
itseli there is a slight mious tint marked, which is a little stronger all
rouned the neek, and extends somewhat farther back on the upper body,
The hairs woand the neck are rather longer, but only hall their length

# 1663, p. 133, foot note,
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of a sluty colour, the rest being pale ruivuss but o fow of them are
tipped with black,

The end of the snont, and of the upper and lower lips are dark
Vlackish.  The hairs of the monstaches are very long: some of them
measuring three inches: the upper ones are chicily black, the lower
white, or hali black, hali white. The cars are comparat ively rather
large, oval, terminating with a very obtuse point s they are well
covered with hair, thickest on the outside: the hairs on the fnner
suriace being pale yellow, those on the outer much longer and softer,
awl distinetly rufous. The fect and soles are in accordance with the
general hue, of a pale inlvons golour, only still lighter, and slightly,
and only partially tinged with a rusty tint ; the toes are black, elaws
long and dark brown.

The young animal docs not differ in colour very much from the
oll oune. It is usually much paler and the difference between the lue
on the upper and lower portion of the body is far less distinctly
marked. The slaty hue of the inuner fur is also more translucent and
the rufous tint on the head and the hinder part of the ears not so
sirang.

The measnrements of three specimens from Rupshyw, the castern
provines of Ladak, are as follow :—

L. [ i

Total length of the animal, .., - 7500 9.00 9.50 inches.
Length of the skull, ... s e L0285 88T
Proportion of the length of the skall to

the total length, «r 026 025 025
Width of the skull, ... R B B R
.'l-'m]mrtlml of width to length of the

skull, o - 040 055 0.52

Length from the snout to T.Il[. eye, ... U35 1.00 Lop
Length from thy eye to the ear, . 088 1.12 1i2

Length of the ear, .., eor o we G2 106G 100
Width of the ear,.., - w0860 087 081 i
Proportion of width to ]u:gtl] of the

ear, e e K900 082 081
Length of fore foot and nails, BRI o b L

Length of hind foot and nails, ... ... 125 150 148 5
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() Young specimen from above the Gyagar lake in Rapsln

(5 An old, inll grown specimen from near Kozak on the Chome-
riri lake in Ropslm.

{e.) Judging from the teeth, this scems to be a very old specimen,
from the east side of the Lanak pass, west of Haule.

This latter spegimen has the fnr considerably worn off and injuved.
1 found in the skin of this and some other specimens, which L shot in
the Puga valley, a great number of larvae of an (Estrus, which canses
the injury and a sort of ronghness of the fur.  As the tips of the hair
get worn off, the hue becomes in some places dark spotted, which is
eansed by the slaty colonr of the interjor portions.

Tt will be seen from the given measurements, that the skull of the
young animal is in proportion to the entire body, a little lomger and
broader than that of the adult, and the ears are also somewhat larger.
These proportions may be oiten observed in Mamwmalia of different ages,

Lagomys Curzonie is one of the largest known species of the genus,
Our largest specimen measures 9% inches, which is only ene line less,
than the greatest measurement of Lagomys alpinus, Pallas. (Vide
Waterhouse Mammalia, Vol. IT, Rodentia, p. 16.) Mr. Hodgson's
specimens were muoch smaller aml probably younger. I olserved
several which were not longer than seven inches, but most of them
were about nine inches long.

The people of Korzok ealled L Curzonie, Phise-karin, which
means a3 1 was informed, tail-less Phise. Phise or Pleese is the
name of Phaiomys Cucurns, Schreber, which lives liere associniod
with the Lagonys and Avelomys. The name Plise-kavin, L was
told, is Tibetan, and the Tadak name for L. Clurzonie is Salbre,
Hodgson gives the name abra ; it is, however, well known, that the
letter & before many words is in some parts of Tibet 1:1|:-nmu:-..ﬂd in
others not so,

The first place, where T met with L, Curzonter, was o little above
the junction of the Chomoriri with the Para valley at s height of
about 15,500 feet above the level of the sea. It does nol live nsually
at o lower clevation than this; and if ptherwise, as in the lower parts
of the Puga valley (14,500 feet,) it is always scarce.  Dlound the
Chomoriri lake, where there is comparatively plenty of vegetation, it

ig associated with Phaiomys Cuearus, Blyth, and Avelamys bobar,
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Sclirchor.®  The first never froquents a great clevation above the
Botton of the valleys amd is espeeially numerous in the neighbourhoad
of streams, dretoniys bodae (called Dy the Tibetans Phya) makes its
very deep barrows mostly on the sides of the valleys and near their
bottom 3 it ascends, however, the slopes of the hills in this portion of
Ladak to a height of 17,800 fect. This greatest elevation, at which I
observed it, was near the Samunda-la, south-east of the Chomoriri ;
while the lowest was in the Para valley albout 15400 fect. It lives
probably lower than this,

L. Curzonie rvanges, however, somewhat higher. I noliced it on
the top of the Lanak pass at an elevation of 18,672 ieet, where only
two minute plants existed, Stracheye Tileticn, Bth. and Capsella Thom-
somt, Hi, both flowering in August.f It is found associated with
Corces tibeimnvs, Hodgs., Gyps fulvws, Gmel. and a new species of
Procandueliz, among birds; an A rgynnds, among butterflies and some
common flies; forming the highest observed animal life in theso
hills. In fact it iz difficult to design a limit to the height up to which
L. Curzonie lives. 1 believe, it ranges as high as any trace of
vegetation exists, which would be here about 19,000 feet, or very
near it, Between the two given limits of the Para wvalley and
19,000 feet, it is scen in great abundance all over the eastern portion
of Ladalk. It is certainly the species of Adams and Comningham, as
there is to my knowledge, no other Lagomys here, at least none so
common. Its geographical range must extend farther to the east and
sonth-cast, as Mr. Hodgzon obtained his specimens from the district
of Chumbi, (nerth-west of Siklkim ¥). I have not observed it Sourn
of the Bare-latse range, cither in Spiti or in the south-castern part
af Lahoul, the Chandra valley; althongh Phaiemys Cucuris does
oceir in both provinees aml even in Kule.  In Spiti, Lagomnys Curzo-
srie is represented by the smaller L. Roylei, Ogilby, which there lives
between 12,500 (above Lari) and 16,000 feet, but usually about
15,000 feet.

# My, Blyth (Cat. of the Mommalin of the Asintie Museom, 1863, p. 100) unites
and, I think, with good reazon, Mr, Hodgson's Aretoiys Elotoans. and homasl.
lanus, [Himalayanus was oot used by the first author] na well as Apet, fuluas,
Evera, with the species, which becume first known throngh ghe travels of
Pullas in Northeen Asis, snd which Schreber named A, bolae,

% Dr. Thomson (Tiavels, p. 184) mentiond theee plapts on the Lanak pinss, o
littlo Arenaria or Stelforie and two Crucifere. .
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[In the year 185G, M. SBeminol wasz deputed by the Tmperial
Greographical Bociety of Russia, on o mission of exploration inlo
Central Asia.—On his return to 8t. Petersbure, he poblished o trans-
lation of Ritter's * Erdkunde von Asien ™ into Russian, aud gave in
the preface to the Znd volume, an acconnt of the results of his own
explorations,—The following notes are taken from this preface. At
iy request they were translated from Buossinn into English by Mr. R.
Michel, F. R. ¢, 5., whoze name will e familiar to all who are ge-
quatated with the tumerons papers on the geography and trade of
Central Asia, which have appeared of late years in the Joumal of the
Rayal Geographieal Society of Lowlon, J. T. W.] |

The secoml volume of the Ruossian translation of Ritter's ¥ Asia "
eomnprizes a deseription of the North Western portion of the tablelanl
of Asia, 4, e, that extensive region which stretches Detween the Aliag
amd the Celestial monntains, frm the Kastorn extremity of the latter
at Hami (Komml), to the Watershed of lake 1;|Eki|_::gh_

The range of comtry onder econsidertion emleaces the whole af
the  extinet Kingdom of Djnuearia; or the Chinese Provinee of Tian-
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Shan-bey-Lu (the region to the northward of the Celestial mountains,
vonsisting of the districts of 11, Tarbagoatai, Golilo, dee) and like-
wigo the Runssinn districts of Alatavsk, Kopal and Ayaguz, which
now constitute the new Semipalatingk region. The whole of this
comntry, ineluding, both Chinese and Ruossian Djunguarin, forms
that most obscure and unknown portion of the interior of Asia
which contains within it the very centre of the Asiatic continend,
namely the gigmitic monutain group of the Tengmi-Tag, (n pat of
the Celestinl mountains) sitnated at equal distances from the Black
Sen, on the West, and the Yellow Sea on the Hast, the Obi Bight on
the North and the Bay of Bengal on the South, and Iying in the
centre of the straight line connecting Cape Severovostochni in Siberia
with Cape Comorin in Tndia.

This region offers, morenver, special interest in physical as well as
in ethnographical and historical aspects. Physically, it forms a dis-
tinet limit between the highland and the depressed portions of Asin,
and is remarkable for the contrast it preseniz between itz gigantic
mountain groups of the Bogdo and Tengri-Tag in the Celestial range,
which tower far above the limits of eternal snows and are crowned
with large alpine glaciers, and the low sandy awd sterile steppe of the
Bedpak-Dala, on the South West of lake Ballchash, which, in eommon
with all the other sandy wastes of the Aralo-Caspian depression, bears
the character of a bed of an inland sea, dried up during a very recent
geological period. In ethnographical respects this region offers a
eomtrast no less 1||4|.1'|-ur|1| between  two 'IfIlI.TI!E"1'1II'_":I."_'l.' ]|1'U|K|T|11L-rnﬁ|15
central Asintie racea—the Mongolion and Turkish,—whose rulers are
Chinese and Russians, strangers from the far Bast and West, occupy-
ing, in the same alluvial plain of the Balkhash, siall populated oases
in the midst of an indigenons population alien to themselves in speech
and habits, and who are poweriul not by resson of their numerical
superiority, but by the weight of their civilisation, and the magnitnde
of their respective Ewmipires, the most eolossal on the face of the glols,
Lastly, from an historical point of view this country presents features
of a no less interesting  character. It has served from time immeno-
rial as the point of departure for migrating races from the highlands
of Asin, the cradle whence they sprang, to the low arid steppes
of the Aralo-Caspian depression, and to the still more distant and
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botter favoured vogions of the West, It was here, namely, in Djun-
garin, and on the fertile and smiling banks of the Tl and Letysh, that
the migrating hordes lingered for some time, both, as it were, to
venture out into the unknown plain siretehing before them far awny
into the sandy ccean that separates Europe from Asia, until o new
tide of popular migration joreed them at last to strike their tents,
and depart westwards from their monntainous halting grounds. It is
also in the valleys of Djungaria that a few existing rude monmments,
crude traditions, geographical names, and rermants of tribes who, in
many cases, have lost their native dialect by intermixture with other
vaces (the result of which appears in the name of Kassak or Kerghiz
Kaisak), serve the seientific explorer as the only links for identifying
the obsenre and fragmentary allosions concerning these migrated
hordes, which oconr in Chinese and Russian chronicles,

Althongh the physical and ethnographical characteristies of Central
Asia have attracted the constant attention of some of the most learned
men, such as Hombolilt, Ritter, Abel Remusat, and Klaproth, the
researchies of these leaders of science could only be based on the
most meagre data, namely on the dry and one-sided Chinese narratives
which found a place in Chinese literature, from the pevied of the
dismemberment of the Djungarian kingdom in the middle of the last
century, and also on the inaccurate, brief and conflicting aceounts and
itineraries of a few Asiatics, who sneceeded in visiting Djongavia and
Little Bokhara with earavans, All these wmaterials were collected
and carcfully colluted by Ritter and Humboldt ; nevertheless this
region remained np to the most recent period, like the interior
of Adrica, completely inaecessible to Huropean seience.

Even Marco Polo, the most enterprising and reliable traveller of
the middle ages, did not visit this region, but proceeded  castwards to
China by a ronte that lay southward of the Celestial mnge. A few
pther travellers, it is troe, passed throngh Djungaria ; these were
Plano Carpini  (124G), Aundre Songjumel (1249)  and Wilheln
Tinbriguis (1252) 5 and they prolably journeyeil by way of lake Faisan
to Karakormm the eapital of the Mongol Khans.

The same ronte was taversed by some of the subjngated Western
prinees, such as Yaroslof and Alesander Nevski nf ﬁllﬁﬁiﬂ aml Getum of
Armenia (likewise in the middle of the thirteenth century) for the pur-
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pose of paying homage to the great Khan ; they, however, either leit o
1!1.‘M'!'itltiul| ol their journey, or clse their accounts are so meagre and
confusd, as for instance, the narrative of Prinee Getum, that very few
of the places mentioned in them ean e identified. Much later, in
1654, Fedor Isakoniteh Baikof, the envoy of the Bussisn Taar Aleksei
Fedoraviteh, proceeded past lake Faisan, and the upper eonrse of the
Black Irtvsh, and traversed the whole of Djungaria, reaching the
Chinese wall at Huhu-Hoton from whenee he advaneed to Pekin.

Althiongh Baikoi's marche-route (of course not in the fom it is
inserted in Wilson's work from which it was derived by Hitter, but
in the shape we find it in Spasskis’ © Sibirski Vestnik) can, in
the present state of our kuowledge of the geography of Central Asia,
be pretey readily applied to eetain localities, still the information it
contuins is of & meagre chavacter, and is sveatly inferior to native
Chinese accounts, .

The Southerm border of the country now under eonsideration,
i. #o the gigantic Celestinl range, has not been exploved by any
European traveller up to the present day. The destruction, how-
ever, of the kingdom of Djungarie, by the Chinese, led to its being
surveved under the soperintendonce of the Furopean missionaries
Felix d’Arocha and Hallerstein, by wihom astronomieal points were
determined, not alone in the towns of Djungaria and Little Bukhara,
but also at the very foot of the Celestinl range, as at Hongor Olen
the modern Komur-Ulen, and on the Southern shove of lake Tssvk-
Kul. As the Jesuits have left no reeord whatever of their having
visited any part of the Celestial range, it most be naturally concluderd
that they themselves did not diverge from the highroads of Central
Asia, but detached a party of Chinese topographers, instructed by
themselves, to the lase of the Celestial monntains,

The first learned Russian traveller who penetrated into the part
of Inner Azin deseribed in the present volume, was the botanist Sivers,
whe in his bazirdons and venturesowe journey to the Tarbagatai, in
1793, advanced as far as 477 N, Latitnde, During the snceceding forty
years, not ane of the scientific explorers of Western Siberia suececded
in passing beyoud the point previensly resched by Sivers,

The journey of K. A, Meyer in 1526, did not extend Deyond the
Arkat mountains, Chingiztan, awl the Karkara district of the Kirghiz
Steppe. The travels of Humbeldi, and his pesociates, in 1828 did
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not ewbrabe oven ]]:lil'-;."-l'l'i--'l.- Their extrems |i1|li1 was Lhe Chineso

picket of Baty, on the Trtvsh, in 497 N, Latitade, and Homboldt's

_ serviee in eonnexion with the geography of the interior of
Asia consists in the eritieal eluboration of the materials velating to this
stibject in his classical *° Asie Centrale,”

Some of these materials, nomely the itineraries of Asintic traders,
who lal visited differemt parts of Asia with carpvans, were diligently
collectod ot H-.*i||-|J|i'||.;lIi|:::-|i. ir:l. Humbeldt, and anothes !I'I'I"i.l'i'lt of his
materials was derived from Qlinese sonrees that Tuud been elaborated by
the Buropean Staelogists, Abel Remusat, Klaproth, Schott, Neusmann,
Bt. Julien, Father Hyacinth, and others,

Ameng the fow nnseientific eye-witnesses whe, in the pursnit of
trade, penetrated into Inner Asia, were some Bassians, and among
these in point of Ineidity, and acearacy of information, the fist place
is undoubtedly oceupied by the interpreter Putinsef, who, in 1511,
visited Kuldja and  Chugnehals, the most flouvishing towns of Djun-
garin. The navrative of this journcy was published in the © Silerski
Vestnik'” translated by Klaproth, and served Ritter az one of the
most valuable sources in elueidating the geography of this region.  In
auddition to Putinsef, wo may mention the miner Snegirel, who, towards
the end of the last century, proveeded from the Altai to the neighbonr-
hood of Chogichink, in search of gold; also the noble Madatof, who,
in the ecarly part of the present contury, saceesilly veached India,
starting from Semipalatinsk, and traversing lake Lssyk-Kul, the Celestial
mountaing and Litile Bokhara, A short acconnt of Snegirel’s jouriey
wis printed in the * Siberski Veatnik,” but with Madatol's expedition
I am acquainted only through official documents preserved i the
archives at Omsk, and a8 no original nanative was digcovered by me,
it omst be presmmed that none ever existed. 1 also found a short
marche-ronte at Semipalatingk, drawn up by the merchint Bubenina,
who, in 1821, proceeded  from Semipalatinsk to Kashgar, This
itinerary will be printeid in dne season, but from it brevity and
soantiness of informotion, it is in no respect more valuable thau the
itineraries alveady printed and digested by Hambalde and Ritter.

Such was the msatisfoetory condition of onr knowledze of  the
gun_;xr.".[lh_'.' il Central Asia In 185 ; al tlie timae of lIH' AT
of that part of Ritter’s work which velates toit. It waz only in
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the fourth deeade of the present century that  we became  mora
familiar with Central Asia, from the side of the Djungarian awl
Kirghix steppes, after the fonndation of the Russian town Ayaguz,
on the upper eourse of one of the rivers of the Balkhash basin, and
after the subwission of o portion of the great lordes under Sultan
Sik, som of Ablai Khan, These events gradually rendered not only
lake Balkhash, Lot also the mountainous districts of Djungaria, wore
aceessible to travellers.

In 1534 the astronomer Pedorol was enabled to veach the embon-
chure of the Lepsa, and determine its geographical position, under
446° 21" North Latitude. He also suceeeded in visiting the southem
shore of lake Faizan and in making a trigonometrical measurement of
Tarbagatai. A little later, the relations of Russia with the Kirghiz
Hordes became more satisisctory, and in 1840, 1841 and 1842 the
learned travellers Karclin and Schrenk, penetrated into the moun-
tainons portions of Djongaria or the Snow-elad Djungmdon Alatan,
Karelin explored the wild valleys of the npper courses of the Lepsa,
Sarkan and Baskan rivers, as high as the snow-line

Alexander Schrenk visited, and it may be said discovered to science,
the lake Ala-Kul, erossed over the Djungarian Alatan fo the Chinese
side, attained the upper course of the Tentel, and reached the snow
line on several ocensions. The extrome limits of Lis journey on
the plain bordering lake Alakul, were the Chinese town of Chu-
guchak, in Alpine Djungaria,—the hills skidting the banks of the
Koksn river, and the river Chu (or Tau) in the hongry Betpak-
-Dalor desert, South West of lake Balkhash. Subsequently the
voluntary submission of the remaining portion of the so-called Groat
Kirghiz Horde, in 18548 led to the Russian occupation of that ricl
and fertile portion of Djungaria, which is known ander the name of
the Semipalatinsk region, from the seven trilntaries of the Balkhash
that water it.  The Huossian town of Kr_rpﬂl wiis foundad by Governor
General Prince Gorchakof, in 1846, on a fertile platean at the base
of a snow-capped spor of the Djungarian Alatan,  The establishment
of this town ensured the development of the already existing relations
of Russia with the neighbouring Chinese provines of i Althongh
rapidly increasing, the trade with the Western Chiness region, through
the towns of RKuldja, and more eopecially Chngnelak, encountersid
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obstacles in its legitimate  developiment frome its transitive and eontra-
band charseter, as the Chinese of the Western region (Bi-yui) were
only able to have secret dealings with the Ruossians under & semblance
of trafficing with the Kivghizes. Tt was this disadvantageous state
of things, that lul to the mission, with objeets partly diplomatic and
partly geological, of E. P. Kovalefski aceompanied by Viangagli, an
officer of minine Engincers,

This expadition started from Koldja, and skivting the Russian side
of the Djungarian Alataw, traversed the valloy of the Koksu, as far
as the upper =ources of this viver, while, on the Chinese side, it reach-
ed the town of Kuldjs, on the Ili. The most important resalts of
this mission in commercial, as well as in scientific respects, were the
establishment of Russian teading  factories at Kuldja and  Chuguchalk.
The opening np of the Western Chinese region eontributed largely to
the inerease of onr knowledge of the geography of Asia, inasmmch as
it threw two lemrned Chinese schiolars into the commercial centres
of Djnngaria in the capacity of consuls.  The local researches of these
sinologists has openced a wide ficld to science. My, Fakharof, one of
the consuls, has already eollected materials of great value relating to
the physieal geography aml cartography of Tnner Asia; these mate-
rials he has obtained during his stay at Pekin, from rave geographical
works (namely the reports of the Survey made during the reign of
Tsian-Sun) and from information supplicd him by natives of the
Western vegion.  The foundation of the town of Kopal, which was
in a satisfactory and flowdshing cowdition, owing to the rapid develop-
ment of agriculture aided by artificial irrigation, could not, however,
gecure the great Hordes, now under Russian dominion, against the
bald attacks of the Burnts, or the so-called Black or Dikolamenni
Kirghizes, who infested the wvalley of lake Tssyle-Knl and the
neighbourhood of Tekes on one of the sources of the T,  This was
naturally to be expected from the position of Kopal which stoad on
the northern confines of the Hordes, whose southern bonndary, beyond
the i, remained completely unprotected.  The nnguarded eondition
of the frontier of the Russian Empire on this quarter indueed Governor
General Hasforid to ocenpy the so-called Trans-TH conntry extending
between the river Ili, and the suow-line of the gigantic Trans-T1i
Alatau, with a view of seeuring the leit flank of the Kirghiz Steppe
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whiich was wder Russian protection, by waking it conterminons with

the peacein] frontier of Chiva and the nator] suowy  mometain bonn-
dary.  This well conceived plan was carried ont with comnplete suceess.
In 18

Gulkoiski, was despatehed beyond the 1l it, however, met with

4 the first Bussian detaclinent, ander the command af Coloned

serions opposition from & sirong body of Kivghizes belonging to the
hostile tribes of the great honde who supported themselves on Fort
Trichubek on the river Kesen, But in the following vemr the whole
of the recion was occupied by a force under Lient.-Colonel Percy-
shelski, who razged the Kivghiz fort to the gronnd ; after this some
of the tribes submitted to Ruossia, while the most inimical fled
into  Kokanion tervitory, amd to the banks of the Talas and Syr-
Dirya.

The Russian detachment passed the winter in the sheltered valley
of the Talgar, and in the ensning year of 1855, General Hasfonl
founded Fort Vernod, at the base of the Traus-TH Alatan, at the
liewd of the Almatynka wvalley, which s picturesquely wooded with
apple and apricot trees. i

The ocenpation of the fertile Trans-Tli region, well adapted for
arrienltoral and gardening purposes, and in all vespeets bountiinlly
endowed by nature, had the eifect of protecting the great ondes from
the attacks of the Buoruts, but placed its nearest tribes in the sane
position as that ocenpicd ten years previonsly by the Great Iirvghiz
Horde,  The powerfol and numerous tribe of the Bogus, who ocenpied
the picturesqoe valleys and table-land Getween the Celestial monntains
and the Trans-T Alatan, received neither countennnes nor support
from the Chinese, to whom they were vominally dependent, in resis-
ting the fierce attacks of the Sary Bogish tribe; they had at the sune
time to repel, on snother quarter, the depredatory incursions of somm
of their neighbonrs of the great horde.  Consequently, soon after the
ovenpation of the Trans-Ili region by the Russians, the High Manap
of the Bogu trilie, the old Burambai, elaimed thie assistance of General
Hasiord ageinst the attacks of the neighbouring tribes, and volan-
tavily tendered the sabmission of himself and his tribe to the Rassian
government.  This led 1o the despateh of the first Russian detachment
irom Vernod to lake Tsyk-Kal, for the purpose of pacifving the two
contending tribes, and making a veconnaissapce of the hitherto uriex-
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ploved valley of lake Lssyle-Kul.  Colonel Khomentofski, the officer
in command of this fovee, awl Gueneral Siverhelm who was in charge
of the Survey of the newly organized ﬁt'llﬁir:l]:ll.fllhlt region, were the
first cdneated Russians who beheld this extensive lake and the snowy
swmmits of the Colestial vange.  Unfortunately this detachment
ponsequence of its eritieal position amidst the wandering mountain
tribes, the animosity of one of which against the Russians was decided,
while the friendliness of the other was open to much suspicion, was
soon recalled, and the surveying partics were unable to penetrate into
the interior of the Celestial mountains. The southernmost point
attained at ihe foot of the Tian Shan, by Eusign Yayooski the topo-
grapher attached to the expedition, was where the Faiki rushes out
if its narvow defile on the Tssyk-kal platean.

In the same year of 1850 T was sent by the Linperial Russian Geo-
graphical Society on an expeldition to explore those more accessible
portions of Central Asia, which had previously been ut little visited.
Naturally the great object of attraction for me on this journey was the
Tian-Shan or the Celestial range.  The signification of this stupendous
chain in position the most retired in the whole continent of Asia, had
already been pointed out by Ritter and Humboldt ; but the labyrinth of
the Celestial mountains had not as yet been penetrated by any scientific
traveller.®  All the learned and eritical researches of Ritter and

% Aikinson, the English artiat, in his travels, which weve poblished in 1858,
gives an account of his journey from the river Kurchum, in the Southern Alai,
across the Black Irtysh to lake Ubsa.noor, theneo southwards, past Ulusutni, to
the neighbonrhood of the Clineso town of Tarkul, ot the base of the Tian-Shan ;
traveing then paraliel with this chnin, thongh ot o considerable distance from
it, aa far na the meridian of Bogdo O'la monntain, and finally procecding in
North Westerly divection, past Inke Kyzyl-bosh, until e reachied luke Ala-kul
in Bussian territory,  Unfortanately so oxtrmondinary a journey, unprecedented
in the history of the exploration of the Asintic Continout, has had no beneficinl
geipntific resulta.  The narmtive, which occupics 115 pages of gext, so littlo
charncterises the explorod region, that it might with cqual fitness be appliod
to nny portion of the Kirghiz Steppe. The critical enguirer finds nothing
tlhroughout the whole narative, o satisfy him of the gennineness of the
described journey, which extends over no less a distanee than 3,000 miles of
Chinese tervitory.  This is the more striking a8 undoobted proofs of the actual
perfurmance of journoys of which descriptions have been given, may casily bo
found in the short itinerarics and necounts of travellers of different agea and
nations: ns for instanco in the teavels of Hue and Gabet, in the marche-routes
of Tartar traders, collectod by Humboldt, and in the more ancient accounts of
Baikof, Marco Polo, the Armepinn prince Getom, in the marche-ronto of the
aruy of Gulagn Khan, (compiled by one of his officers in the 13th contury)
and lasly in the narrative of the travels of the Buddhist Missionaries Fo-Hian
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Humboldt respecting this vange partook, even by the admission of
the latter, of the charvacter of vonjucturnl geography, fonuded on a
comparison of the obseure and confused narratives aud descriptions

antd  Huan-Tean, in the 4th and Tth contorics.  Concizo thonsl these aceounis
donbtless are, the learned eritic soon diseovers in thom sneh loes) peeulinritios
#a ean ouly be deseriptive of partiealar spots aml Tocalithes, and 5s wo boeomo
more intimate with the geopmphy of the conntry to which such sceounta
apply, the more vendily and elenrly do we Glontity tho poiuts given in theso
mprehe-roitteg,  To our great regret wo do not find this to be the case o thiat
purt of Atkinson's work which relates to Chincee Munearin,  Prom the com-
mencement, in calling the Tinn-Shan Bayon-Shan, ho confounds, in name at
least, the two principal mountain syseoms of Inner Asing and in all the other
portions of his narrative, where he does not confine bimeelf to deseriptions of
tho Bteppes, the chase of wild animals, and the socinl cnstoms of the nomads
(teseriptions which would apply with equal foree and truth to the whole of
Central Asin) but wishes to communicate something move definite and locally
charneteristio, Le fulla into numerous incongruities, Thos, to cite some exam-
f]ca, he speaks of the Kura-Tyn suowy range, at the npper eourse of the Black

riyal, a3 of a level steppe interseoted by low ridges; ngain, from the Tanon
monnining, situnted ot a distanee of 120 miles to the ¥. E. of Ubsa-noor, ha
gecs the Borde-Ola in the Tian-Shan, which is about 750 miles awny from
this Pﬂﬁ-‘l:lt- LG'L"I\!!}‘ from the ].l\]ﬂ-i!l ot the base of the Celestial rnge, he simul-

iamcously sees not only the Bogde mountaiu, but also the Raishan or Pé— .

Bhan (emitling smoke by Atkinson's accounty, which is about 300 miles bevond
to the westward, notwiilstanding that the suowy Bogdo-Ola group stands
oul n# is well Enown, considerably in advanes of the main ebain of the Colostisl
monntains, and the Baishan moontaing rise on their southorn slope, that is to
ey beyond its giguntic snowy ridge, in the neighbourhood of the Little Buk-
hiarian town of Kncha, Similarly as litile confidence do theae inconsistoneios
ingpire which occur in his account of the timoe occupied in performing tho
varions journcys, and in his description of the distribution of the vomad Kivehis
populativa, thronghone Chinese Djungarin,  As regards oneselves personally,
the involuntary denbis respecting the abovementioned portion of Atkinson's
iravels aro still forther strengthened from information we guthersd on tho spot
reguading his journeys, from the Cossacks who accompaied him, nl from the
commaniders who provided him with cacorts.  Atkinson, during his Ry years'
residence in Siberia, viglted the neighbonrhood of Kopnl, that hod then just
been foonded, many valleys of the Djungarion Alatan, the lake A Kul,
Tarbagatai, the rivers Narym and Kurehom in the Southorn Altai, the Toletai
Lake, Tunkingk mountaive of the Sayan range, Irkutak Kiakhta, &o. ot os
regards lis truvels over an extent of more than 4000 verts in Chinosp territory,
acermpenied by throe Novym or Kurehum Cossacks, T rogiel to o say that T
not oly could not patker nnyihing to confirm this fael, but T wos ot
vineed of its utter impossibility, from oxisting loeal conditions on the Russinn
nf well a8 oo the Chinese gide. On the Rossiun, beemso tho profracted
detachment of these Cossacks, or their voluntury absenco from the corps, is o
fisct thint would lowve behind it eome record in the afficial archives, while on
the Chinose side, the journey lasting more than six months, of 4 party unng-
ganinted with the local dislest, and passing through inhubited districes, along
established routes, and nceross the picket and frontier lines, conld soavcely oscupa
the vigilint eyes of the Chinese puthorities.  Under all theso circuinsances,
util in the absenes in Atkingon's aneeative of any wow duta relating to Uhiness
Lyjumgraria, this work cannot be considered 5s an abquikition Lo scienes, nuil
the author adduces more definite: information and. stronger proals, in corrobor.
tion of hiz accounts which inveluntarily inspire certain mistruse,
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of (hinese and other Asiatic travellers, commeneing from the Budidhist
Missionaries Fa-1lyan and Hoyan-Tsan of the Sth and Tth centuries,
to the brief itineraries of the Somipalatinsk Tartar traders of the
present century,  Numcrons questions, rveplete with interest to the
seience of geography, could only be possibly solved by actual investi-
gation on the spot. The configaration of the country, the dircction
of the npheaval of the mountain chain, its mesn height, the altitude
of its mountain passes, the height of the snow-line, the distrilmtion
of animal and vegetable organiss, the existence of Alpine glaciers or
of voleanic action,—points all requiring either investigation, or
confirmation. So far back as 1851 and 1852, during my stay at Berlin,
T acquainted Humboldt and Ritter of my intention of proceeding into
the interior of Asin as far as the Tian-Shan range. They both
enconraced me in my difficult enterprise, but did not conceal their
doubts as to the possibility of penetrating so far into the interior of
the Asiatic Continent. The result of my deliberations with these
leaders of seience, strengthened me in my determination of atfempting
to reach the eternal snow-ling of the Tian-Shan at all hazards. Hum-
boldt attached so mueh importance to the investigation, even a cursory
one, of this range, that T conld not look at the nndertaking but in the
light of & hioly mission, marked out for me by the Nestor of Buropean
EAVEITE,

By the end of the snmmer of 1850 under the auspices, and with
the eo-operation of the Russinn Geographical Society, I was already in
Vernod.  Uniortunately, however, [ arrived two months after the visit
of o Russian detachment to lnke Tesylk-Kul.

With a small cscort of twelve cossacks, I snceeeded, om the
September, in reaching the castern extremity of the lake, and had an
opportunity of surveying from point Kuké-Kol-usun, the imposing
range of the Tian-Shan, from the Djirgalan to the opposite extremity
of the lake. To visit the chain itseli was that moment impossible.
My escort heing so small, T was obliged to proceed very carefully, and
passed the night among inaccessible defiles, anticipsting every moment
to be attacked by hostile bands of Kara-Kirghizes.

Returning to Vernod, and procuring a larger eseart (40 cossacks) T
proceeded through ihe wild Biaam defile, at the upper conrse of the
Chit, and emerged on the base of the Colestial range, near the Western
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extremity of the lake Tssyk-Bul. Here [ came upon  nnmerous
encampments of the hostile Sary-Bagysh tribe, who shortly before
my arrival, had had a ficree engagement with o Rnssian detachmoent ;
which had been sent out from Vernoé, to punish these monntaineers,
for acts of violence and plunder.  Notwithstanding that, T met wiith
a hospitable recoption from the Sary-Bagyshes who were comme-
morating the death of many of their kinsmen who had fullen in the
recent conflict, I was not able to penetrate bevond the fivst exposed
rocky spurs of the Celestinl vange, nor to visit its wild defiles, being
apprehensive of treachery from the revengeinl mountaineers, who Tad
lately been so severely punished by the Russians.

However, in the spring of 1357, thanks to the escort kindly fur-
nished me by Governor. General Hasford, who displayed great zeal and
energy in furthering the organisation and exploration of the newly
acquired region, T was enabled to vealize all my plans.  The deadly
strife between the two Kara-Kirghiz tribes was then at its height,
gl the wvalleys of the Tian-Shan seemed quite inaceessible, A
happy combination of circumstances, however, removed this apparently
insurmonntable obstacle to my journey.

A rumonr, that had spread with estraordinary vapidity, through
almost the whole of the Mnostag (the Turk name for the wostemn
portion of the Tian-Shan) of the approach of a strong Russian detach-
ment, armed with terrible instruments of destruetion,* for the purpose
of assisting the Manap Burambai, produced a sndden panic among
the Sary-Bagysh tribe; indueing them to relinguish, not only the
mmpin_-’_.: grounds they had geized from the BI"!L{I.IJ-LI Imit even their own
native pasturages, from the upper conrse of the Djirgalan, along the
whole border of Tssyk-Kunl, for an extent of more than 200 werss
and to migrate to the upper conrse of the Sve-Daria (Marym), The
Bogu tribe who had been previonsly attacked by the Bagyshes in the
spring of 1857, and driven into Chinesa limits, expected their complate

destruction ; the sudden fight of their enemics dispelled their fogrs ™

and enabled them to re-occapy their former camping grounds, and

* The exnggernted aceonnts respecting the strangth of my ssrork were owin
to my having really veached Rorambnisanls accompunied by &S00 thA‘IﬂE‘I‘E‘
bt tnese eondisted of o body of Kirghizes of the Great Horde ander the Hll-llu.r:
Tesek who had voluotarily jedned my detachment, _"IIJ; own personnl caeory
consisted of only 20 cossacks,

4
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even to reap the harvest that had been leit standing in the fields by

the Sary-Bagyshes. Attribmting this favourable twen in their affaies

to my approach, they rendercd me every assistance for my journey.

With such material assistance, T was able in July of 1857 to wind

yound Issyk-Kul from the south side amd to reach the swomit of

' 1‘ the imposing amd terrible Fadki-Davan  monntain pass; 1 ilso

sticeceided in gaining the sources of the Narym, which forms the

system of the Syr-Daria or Jaxartes.  Shortly after, 1 penetrated jn a

more easterly meridian, much farther into the heart of the Celestial

range, amd ascended one of the most elevated mountain groups of

Tnner Asia, that of the Tengri-Tag, which is crownad with a circle

of alpine glaciers, and covered with a dazzling mantle of eternal

siiows. In the glaviers of the Tengri-Tag 1 discovered the source
of the Sary-Djaza, which belongs to the system of the Tarym-

ol or Brgei the most remote. of the considerable rivers of the Asiatic

Continent.

b On my return to St. Petersburg in 1858, the Tmperial Rossian Geogra-
phieal Society, taking into consideration the great searcity of astronomi_
eal points in the region I visited, organised at my recommendation, and
with the co-operation of the Military Topographical Depit, a new ex-
pedition, nnder Captain Golubed, for the purpose of determining astro-
nomiical points in Rnssian Djungaria, and on the Lake Issyk-Kul. By
last seconnts, Golubei had ascertained the position of three points in the
valley of Issyk-Kaul lake (on the Tekes river, and at the eastern and
western extremities of the lake respectively), buot ]y:: had not succeeded
in penetrating into the interior of the Tian-Bhan, owing to adverse
circnmstances, as the southern shore of the lake of Issyk-Kul was
at that time oceupicd by the hostile Sary-Bagysh tribe; under such
a state of things it wonld of courze have been extremely rash to
advance into the mountains, leaving hostile tribes in his vear.

All the jonrneys and researches, since the year 1834, enumerated

[ 3 ®ahave, have considerably advanced our knowledge of the portion of
Asia which we are now considering, and have removed it from the
region of hypothetical speculation, to a certain busis of seientific
investigation. On this account, thereiore, the Znd volume of the
Russian version of Ritter’s Asia onght to be accompanied by copions
and well established addenda,  Unfortunately all the materials that
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tizht be used for such an amphification are as yet It little digested,
The travels of Fadorof, Kanlin, Schrenk, my own, the observations
of Golubel, the data collected amd elaborated by Fakharof, have not
yet appeared in print, and only short notices of them lave been
presented. I oam consequently necessarily obliged to withhold the
supplementary matter to the 2ud volome, at all events until the
pullication of my travels which is now delayed by all my time and
attention being engaged on questions of pressing and vital importanee
to Russia,

With regard to the 3rd volume of the Russian edition of Ritter's
Asin, containing a deseription of the Russion Altai, the not unim-
portant materials relating 1o these mountaing, which were collected
by e om my journey, have been partly digested since my return, and
I am therefore in a position to proceed at once with the publication
of this volume with its supplemeniary portion. I think it neecssary
to allnde brictly in this place to some of the general results of my
visits to the Celestial mountains. They embrace three guestions of
the utmost importance io the geography of Asia, namely the height
of the snow-ling in the Celestial range, the existence of alpine glaciers,
and the existence of voleanie phenomena in this region.

On the first of these points I consider it inenmbent on myself to
dwell at length in reply to the doubts expressed by Humboldt as to
the correctness of the elevation of the snow-line in the Celestial range,
as determined by me. The height T fixed it of, namely 11,000 to
11,500 feet, was ascertained by Humboldt irom a letter T wrote to
Ritter, which attracted his particular notice. This letter was pub-
lished in the * Zeitschriit fur Erdkunde” with some explanatory
remarks hy Humboldt. The method T adopted for ascertaining the
height of the snow-line was not known to Humboldt, who grounded
his supposition of an over-cstimation of the elevation of the snow-line
on eertain theoretital and analogical eonsiderations.

Inaccuracies in  the determination of the height of the snow-¥
line mway arise from two sources first from what iz taken to be the
snow-line, and secondly from an imperiect method of measuring
heights.

In the first instanee the observer may be deceived either by taking
dissolvable for eternal smows, or by fixing their limit of height in

|
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.
gheltered ravines or defiles which e hardly reachiod by the Tays of

the sun.  Had T fallen into these errows in my determination the
results-would have been to lower instead of to raise the height of the
snow-line, as compared to its trae lmits, But these sources of error
were fnlly anticipated and averted ; my observations were made at
points where regular Inyvers of eternal snow ocenrred, and moreover on
mountain-ridges and not in lhollow depressions, in some of which
1 really did find cternal snows in some ecases several Lundved feet
belowe the limit of 11,000,

With regard to the other point, T must observe that the method of
determining heights by the temperature of Loiling waler, is cortainly
one which is far from being perfect ; and leads only to approximate
results ; but the inaccuracy of these results becomes more inappreci-
able, the greater the height which is being measured.  For inconsi-
derable elevations this method of measurement cannot be adopted, T
may, however, observe that the other method, namely that of commer-
cial determination, can searecly be expected to give more aceurate re-
suilts when the conditions are unfavourable, as for instance ona journey
through an extremely wilil and dangerous region, where the travellor
is obliged to form his own track, and stands every moment in danger
of an attack ; under such cireumstances all shmultancous observations
of the barometer, at the base and summit of mountains, or a series of
observations at any one point, are quite out of the question,  Kxperi-
ence has also shewn me the complete impossibility of keeping the
barometers (I had two with me) from breaking, in a country so
mountainous as that I traversed, where, on each expedition, the pack

horses and camels stumbled repeatedly, and were cecasionally dashed
to picces by falling over precipices. Hence travellers (Humboldt
amongst the rest on his famous jowmey in the Andes and ihe
Cordilleras) have invariably had reconrse to the method of determnining
]Luighl.-i by the temperature af hn]ling water,  The results obtained in
Phis numner are regarded by science tierely as approximations, until
they are saperseded by more aceurate data, obtained when the region
i= more accessible to scientific exploration,

Althongh incomplete, these resnlts are nevertheless of wndonlited
vaidue to sujence, as the magnitnde of probable ervors even under such
an imperfect method, cannol exceed certain limits,
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But .I'l'umlu'-lnlt conlid not have taken exception to the method nsed
in measnring the height of the snow-line, in the Tian-Shan, becanse
L at that time did not Enow what means were used for this purpose,
amd also beeause he himseli adopted the sone method on his jonrney
in the Now World, which was so prolilic of seientific results. Huom-
boldt's donbts n-:qmuiiug the |11':11r.1i|'l]i[y ol the iu_'lg]tl. of the Tian-
Shan snow-line (as fixed by me), being considerable, were based on
considerations of comparative geography, and their sowndness or other-
wise may be easily tested, for they were founded on a comparison
of their height of snow-ling, 11,000 to 11,500 feet, with its well
aseertaingd limits in nearly the same weridian (in the Altai, 6,600
fest) or in the same parallel, (the Pyrennces, 8,400 ieet and the
Cuneasus, 10,170 feet),

In examining the obscrvations made by any traveller respecting
the elevations of the snow-line, the most accurate seientific eriticism
must test their correctness, by the following theoretical investiga-
tions.

The height of the snow-line in a given range, must be caleulated
theorotically on the basis of & comparison with other ranges, on the
same meridian, and the same parallel; the obtained results should
then be compared with the figures arived at by actual observation,
and it must then be carefully considered whether the discrepancy that
may oceur ean be at all attributed to considerations of climate, and
loeal peenliarities,

Humboldt, in his classical work * Asie Centrale,” supplics us with
the requisite figures for arriving at a definite conclusion,

In the same meridian with the Celestial mountains we find that the
height of the snow-line is as follows,

In the Altai (Tigerski Belli)
{ET il B 1 e A et e
On the Northern slope of the Himalayan range,
Lot B NOrh e s e v LD DO T2,

6,600 feet.

The Celestinl mountains extend at the part visited by me, between
Lat. 417 and 427 North which is consequently mid-way between the
Altai and Himalagas, Taking the mean of the fignres given above
wi shall get TLIOO fect for thic Tieight of the snow-line of the Celestial
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range.  In the same zone, parallel with the Celestial mountains tha
height of the snow-line is as follows ;

In the Pyrennees ; (between Lat, 4217 and 457 North), ... 84001t
On mounts Blburuz and Kazbek in the Coneasus (457 N,

Lat).. o SN, o e N s St SRS
On mont ‘I..rn 1 Ll-.tt T O e e L 1 118
In the Rocky mountains nt' N. America (Lat, 43° N.) ...... 11,700 it.
Humbolidt, in his observations on wy letter to Ritter, refers exclusively
to the Pyronnces and to the Blburuz mountains,.  With regard to the
first they cannot be taken atall into account in determining the height
of the snow-line in the Celestial range, as they are situated in a moist
sea atmosphere, where the snow-line must be considerably lower than
in the continental climate of the interior of Asia. The Cauncasus,
however, supplics & better point of comparison, if treated with proper
discrimination. The heicht of the snow-line of the Kazbek and
Elburoz occars at 10,170 fect, under a latitude of more than 11° 1o
the northward that that of the Tian-Shan, and with a climate consi-
derably more lmmid. On mount Avarat, where the surrounding
atmosphere is drier, and the latitude 21% more to the south, we find
that the height of the snow-line is 18,800 feet above the level of the
gea. 1 a range of monntains existed between the Elburuz and mount
Avarat, under climatic conditions of an intermediate character as
compared to those characterising monnts Arvavat and Elburuz, and
sitnated under the same parallel as the Celestial range, the height
of the snow-line of these mountaing would be determinable at 11,300
ivet. Al these figures, computed theoretically by comparing the
heights of the snow-ling on different parallels of the same meridian with
the Celestial mountains, and on different meridions of the same parallel,
coincide  very nearly with my determinations. The eonsiderablo
elevation of the snow-line of the Celestial monntains is to be explained
by the peculiarity of their geographicsl position, and the chavacter
of the surrounding atmespliere. Tt is generally admitted as s fact
that a dry atmosphere has the effect of elevating the line of eternal
snow very considerably. Thus for instance the snow-ling on the
southern slope of the Himalayas oceurs at 12,180 feet, while on tha
nortliern side it rises to 15,600 feet, 'This anomaly is only to he
acconnted for by the southiern side of the r g L,_.;.-r exposed Lo winds

18
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charged with the humid vapours of the Indian Ocean, which setile on
the colid monntain slopes in the forn of snow, while the wils on the
northern slopes of Thibet are completely free from moisture. The
extraonlinary dryness of the atmosphere of the Celestial mountains,
compared to the Altai and Cancasus, is strikingly exewplified by the
iollowing instances. In the neighbourhood of Riddersk, in the Altai
monntains, the dew falls so heavily that the horseman is completely
drenched, when riding throngh the high grass, while in the sowbre
forests of the North-Western Altai, called locally Taigi, the atmes-
phere is still more hanid, and rain, during some swmmers, falls inees-
santlv. Now during the two years I spent in the Celestial mountains
and Trans-Ti-Altait T positively saw no dew; notwithstanding that
the summer of 1857 was remarkably wet, and the Altai was rondered
impassable from this canse, the fall of min was very small.  In addi-
tion, the very vegetation of the Tian-Shan bears evidence to the
drvness of the snrrounding air.

While the slopes of the Cancasus are clothed with dark and impene-
trable forests, which proved so tronblesome in the military operations
of the Ruossians, the wooded surfaces of the Tian-Shan ave of limited
extent, and rhododendrons, which are so widely spread in the moist
climates of the southern slope of the Himalayas and of the Caucasus,
do not grow at all in the Celestial range,

Ii to this extraoedinary dryness of the air inthe Celestial mountains,
be added the intense heating of the broad plateau by the scorching
rays of the sun, accompanied by cloudless skies and a rare atmosphere,
a natural explanation will then be fonnd for the height of the snow-
line being at 11,000—11,500 feet. The few measurements of heights
made by other travellers in Djungaria, and morveover by other methods,
soerve to confimn the aceurncy of my figures. Fidorof determined
teigonometrically, that is by the most accurate process, the altitude of
the highest point in the Tarbagatai at about 9,900 fect, The Tarbagatai
range extends under Lat. 47° N. and is ﬂﬂtl;il':ill.n_-n[]}- nearer by 1° of
latitude to the Tigeretski Belki, than to the Celestial range. Com-
}IIIﬁII.:._t‘ the elevation of the snow-line of the Tuﬂmgﬂiai [Imomtimily,
by a comparison of the heights in the Altai and Tian-Shan, we should
obtain a result of about 8,600 feet, while in reality the true elevation
is considerably greater, as throughout the Tarbagatai range the existing
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snows with the exception of two patehes, are only sporadie, and the
snow-ling is not below 9,500 feet. This case proves that the snow-
line vises rapidly from the Altai to the Tarbagatai, owing to the
greater dryness of a continental atmosphere.  Lastly, the barometrical
observations of Schrenck, in the Djungarian Alataii, in Lat. 45° N fixed
the limits of cternal snows at 10,700 feet.  Caleulating then the height
of the snow-line in the Tian-Shan by a comparison of that of the
northern slope of the Himalayan, and of the Tarbagatai ranges, we
obtain 11,700 fect and 11,950 feet, if we take in the Djungarian
Alatai,

In this manner all the facts of the case, not alone those supplied us
by eomparative geography and elimatology, but likewise those derived
from the exact observations of other travellers, tend to confirm my
figures, and prove them to be rather understated than magnified ;
Humboldt's doubts therefore as to the possibility of the snow-line of
the Tian-Shan exceeding 11,000 feet elevation, are disposed of not only
on theoretical considerations, but also by ccular demonstration. The
interesting questions relating to the existence of fine alpine glaciers
in the Tian-Shan, which is in intimate connection with that of the
height of the snow-line, I solved in complete accordance with the
previously expressed opinions of Humboldt and Ritter. T set out
without any foregone conclusions on this point, but having experienced
the remarkable dryness of the air in the Tian-SBhan mountains, and
having ascertained, on ascending the Faiki Davan, that the height of
the snow-line was higher than 11,000 fect, involantary doubts entored
my minid as to the possibility of the existence of real glaciers in the
Tian-8han, These doubts were, however, soon dispelled. At the
sources of the river system of the Sary-Dijnza, I came across five
magnificent alpine glaciers and a “ Mer de glace” exceeding insize that
of Chamounix, Notwithstanding some of the peculinrities of the
Tian-Shan glaciers, owing principally to their prevalence at not more
than about 2,500 feet below the limit of the snow-line, while in
Bwitzerland they descend as low as 5,000 feet, their existence in the
fnrm anticipated by Ritter and Humboldt, on the strength of Chinese
accounts, was fully confirmed,

It now remained for me to prove, by actual observation on the spot,
the existence or otherwise of voleanic phenomena in Djungaria, aml
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in the Celestial mountaing, to which Tumboldt in his works so often |
allades. | started on my journey fivmly persuaded that T should find |
the conjectured voleanoes, or at all events some voleanie forms, and [

songht diligently (as Schrenck did on lake Ala-kul) to establish the '
correctuess of Humboldi's surmises, with vespeet to the existence of

voleanic phenomena in Central Asia, by which confirmation I knew a L 3.
traveller wonld gain greater evedit than by an ineomplete refutation I

of the hypothesis. I was even aware that Humboldt was rather ’
displeased with the researches of Schrenk who elearly showed that the

island of Aral-Tibe on lake Ala-lul was not of voleamie orvigin.

The opinions entertained by Homboldt on the subject of the existence

of voleanoes in Djnngaria were favourite ones with him, and 1 regret

that T was not able to confivin his cherished theory. Kullok peal,

another of Humboldt's mistaken voleanoes, was found to have no

voleanie origin whatever. The hot springs, and the non-congelation -

of the waters oi lake Issyk-Kul, were not accompanied by any

voleanie forms in the' Tian-Shan, and furthermore all the native ~W°
acconnts of phenomena which from their deseriptions might be supposed

to be voleanie, proved unfonnded, and were at once disposed of on my

examination of the localities where they were declared to ocour.  The |
result therefore of my rescarches on this point was that I became

convineed of the complete alsence of voleanoes, distinet voleanic -
phenomena, or even voleanic forms throughout the Celestial monntains, 3

It is true that there existed in Djongaria ot one period some

i Sliaters” or smoking eavities fram which there was a discharge and

deposit of sulphur, and that some of these fissuves, ont of which the l
C'hinese obtain sulphur, emit smoke even at the present day. But « f
careiul inspection of one of the extingnizhed pits satisfied me, that at i

all events in that case, there was no voleanic affinity.

In the neighbonrhoad of the pits: which T discovered in the Katil
mountaing, and in the T valley, T could trace no voleanie forms, but i
ironstone occnrred, and owed its formation; as far as T eould judge, tn.,-{l 14
the pyrites that were widely spread in the vicinity; there was at the
game time a discharge of snlphor emitted in the form of vapour out of
numerons fissures and which leit a deposit on the gides, Tt is to ba
taken into consideration that T found a eoal formation largely developed
throughout the Ili Lasin, and that coul is obtained by the Chinese in
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the neighbonrhood of Kulilja, in large gquantitivs, from very deep
seams,  The whole process of the formation of sulphur can then in my
opinion be reasonably cxplained by the combustion of some coal seans
in this basin, which would at once set at rest the question of supposed
voleanic agenecy.

T cannot positively affirm that the origin of the other smoking pits
of Djungaria, and partienlarly Homboldt's famons = Soliater” of
Urmnehi, is susceptible of the same explanation, althongh the analogy
between all the Djungarian © Soliaters” would appear to be confirmed,
native acconnts excepted, by the civcumstance that the Chinese, who
are very expert in recognising such sulphur format ions, procure sulphur
from the * Solfaters” of Katil which T visited,

With still less certainty ean T deny the existence of voleanie pheno-
mena or voleanic forms farther eastwards in the Celestial mountains,
Humbeldt in his observations on the letter I addressed to Ritier,
which was published in the ** Zeitschriit fir Evrdkunde” says that the
Sangai, rising in the centre of the Ando-Conlilleras range, the most
active of all the voleanoes in the world, forms around itsell an island
of trachyte, not more than two geographical miles in diameter. From
this T must of course conclude that the observation of a single portion
of the Tian-Shan visited by me cannot serve as a positive evidence of
the ahsence of voleanoes and voleanic forms in other parts of this
mountain system. My conclusions on this question generally have
already been made public, in the letter here referred to, but I must
likewise observe in, addition, that all Asiatic ncvounts of phenomena
which might be voleanie in appesrance, ghonld be treated by men of
geience with great cirewmspeetion, as many of these accounts have
already proved fallacions. T would here also remark that the impres-
gion produced on me personally by Djungaria and the Tian-Shan
leaves great doubts in my mind as to the existence of voleanoes in‘this
part of Asia, and as I am the only traveller who has visited the
Tian-Shan, I cannot accept the belief in their existence, as an axiom
requiring no proof or confirmation.

My conclusion on this point, though negative, iz one of the most
important results of my journey.

Ii, in aspiring aiter the truth, I have Theen compelled to express
opinions on two points of such vast importance to the geography of
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Asia, which diifer completely from these entertained by Tamboldt ;
whose fnith in the existence of voleanoes in the Celestial mountain
wasfas firm as that of Columbus in the existence of the New Waonld, it
does not necessarily follow that T east a shade (in itseli impossible) on
the spirit of the great scientific wening of the aze. Seience is the
eternal aspiration of the whole human race towards truth, and trath
can only be grasped at ont of a multitude of ervors and miisconeeptions,
No one moreover is more liable to fall into such errors than the
pioneers of thonght, who marshal their fellow creatures to the great
goal of truth, and call into existence words of new thoughts and
coneeplions.

These giant minds are followed by a train of disciples, for whom
the path of investigation, and the final solution of great scientific
problems, is rendered compara ively ecasy, Thus there are the men of
gening in seience, or the master minds, who coneeive great thoughts,
and the workmen who follow up such of these thonghts as are sus-

ceptible of elaboration. Each has his separate functions, but on the =

most humble labourer in the field of science devolves the sacred iluty
of pointing ont and rectifving any error into which the eminent master
may have fallen. And in snch a ease, the obscure advoeate of truth
hould not be crushed Ly all the height and authority of genius, science
being a problem open to solution to all humanity, and recognising
no individuality or oligarchical superiority. The science of geography
has lately been deprived of two of its most brilliant leaders— Humbolde
and Ritter. To follow in their footsteps, to extend the eircle of their
researches, to strive aiter that eternal truth which they eagerly sought
during their mortal carcers, to correct the few crrors which are inter
spersed throngh the wide field of their enguiries, these are the dutics
of every votary of science, even of the most humble grade, and will
surve 08 the best testimony of almiration and respect to onr great
masters, May the present effort be taken as such an expression, ad
as ong of the many proofs, that dyving, Humboldt and Ritter liava
bequeathed to humanity a living record of their great genius.,

e e o o aP e

e
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Notes of a trip up the Saliween—By Rev. C. Parisi.
[Recoived 30ch June, 1865.]

Tn March last, as T had never travellad on the Martaban side of the
Salween, and as T had been promised by Captain Harrison, the Deputy
Commissioner of Shway-gyeen, that, if T wounld pay him a visit, he
would accompany me through the Fir forests of the Yoonzalin, which
I have long wished to see; I availed myvself of a month's privilege
leave to take a trip novthwarnds, Col. Fytche was going, at the same
time, on his official tour to Shway-gyeen. His company was an
additional inducement to go in that divection.

The road to Shway-gyeen lies throngh Beling and Sittoung, and
affords good riding ground all the way in the dry season, as it keeps
to the plain, leaving the mountains on the right hand, that iz, on the
gast. These mountains, which, N, E. of Shway-gyeen, cover a great
breadth of country, divide themselves towards the south into two
narrow ranges, one of which separates the Yoonzalin and Salween
rivers, terminating at their point of confluence : the other and longer
range terminates at Martaban, and is the watershed between the
Sittoung and Beling rivers on the west, and the lower Salween on
the east, Westward of the latter range stretches a vast plain ; and it
is along this plain, parallel with the mountains, though at some
little distance from them, that the road from Martaban to Shway-gyeen
ligs,

While at Beling, on the way, I rode out in company with Cal,
Fytche and Capt. Hardson to a place called Kothanaiong, about T
miles off, to see the Amherstia trees there. This place had often been
mentioned as one where the Amherstia was to be seen in great
perfection, and where, indeed, it might perhaps he wild. T was well
rewarded, for a pretiier litile spot I never visited. The Amherstias,
growing in a well-shaded place and watered by a percumial stream
which tumbles down a steep granite hill, and is ingeniously directed
hither and thither in large bamboo troughs, were, indead, to be seen
in the wildest loxuriance of growth. DBut Kethanaiong is a saered
spot, Here are Pagodas, Pongvee-honses, ayats all around, A flight
of stone sleps leadds from the bottom to (he Lop ol the ':"'-'ﬂﬂil-lnl!gitlg
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hill, which iz alout GO0 feet high, and on which are more sacred
buildings. The Awlerstins, scen only round the principal Pagoda,
wel undoubtedly planted, althongh they are left now to take care of
themselves, and have a wild appearance. Evidently, this is not a
native habitat of the tree,

From Beling we went on to a place called Kyik-hfo. Eastward of
this place and distant about 14 miles, is a remarkable monntain, called
Kiyike-hteo, Capt. Harrison, one of the very few Buropeans who had
been there, assuved me that it was well worth a visit, as there was,
on the sammit, a very singular hanging rock, swmmounted by a
Pagoda. We went accordingly, viding the 14 miles to the foot of the
mountain in the morning, and wallking up it in the middle of the day.
We reached the top 3,650 fect at 3.30 e o, The view from the
sumumit is very fine, as all views from great heights are ; but the many
granite boulders which are scattered about, somne of them perched amd
bulanced in the strangest manner on the wmost prominent peaks,

congtitute the most remavkable feature of this monntain.  On all the &

most striking of these boulders small Pagodas love been built; in
several instances, T should say, at the extreme risk of life to the
builders.  As the only way of conveying a troe idea of the appearance
of these rocks, I send a rough sketeh of two or three of them,

There are two principal ones—The one at the very summil is
called Kyilk-hteo ™ par ercellence ;" the other, some little way down
the hill is, Kyik-hleo galay, or, “little Kyik-fteo! We could not
ascertain for certain what their names signify, further than that
$ Kyl iz * rock"” or * mountain-peak.’ 1 have observed that the
Burmese never know the meaning of the names which the monntaing
and prominent rocks in the conntry bear; the names being older than
the Burman ceenpation of it.  They are, T believe, generally Lalaing,
but sometimes Kaven, The ehief rock of all, which gives the name to
the mountain, is simply o wonder. Tt is a linge rounded gronite
Lonlbder perched on a projecting and shelving tabular rock at the very
siummit,  This tabolar rock is itseli reached by a smalbfoot-bridge,
for it is separated by several fect from the monutain by a rent or
chasm 3 and on the farther side it dvops down perpendienlarly, T do
not know how muany hondred feet, ioto 8 valley below., On the
extreme verge of this flat sloping  rock-table, sud actually over-
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hanging it by nearly hali, is perched this wonderiul vonlder, which is
about 30 feet high, and is swrmounted by o small Pagoda about 15
feet high. A rude bamboo ladder is leant against it on the inside,
which enables an adventurons person to ascend. Eveory native will do
this, but we, being both heavier and more awkward, preferred to
remain at the bottom,

Viewed on one side, it is diffienlt to understand why this rock does
not slide off its shelving support into the valley below | As one loaks at it,
it appears as if, assisted with a little grease and a slight push, it sest go |
But there it hangs, as it had hung, and I suppose, will hang yet,—one
might indeed almost say, there it slides and will slide,—for many an age :
“ Lialitur et labetor in owmne volubilis @vam ;" unless some earth-
quake (and a very slight one surely would do it) shonld mdely shake
it from its precarions foundation. This place is annually visited for the
purpose of worship by people from all parts of the country round ;
many, I amn informed, going to it even from Moulmein. Many were
already there, and very many more shortly expected, as was shewn by
the temporary booths of grass which had been erected, and were
calenlated to hold several thousand people. Altogether, this is »
remarkable place, very little known, and well worthy of the trouble of
visiting it from a long distance,

I was disappointed, however, here, in a botanieal point of view.
I expected great things from a high mounntain in a totally new part of
the eountry; but I gathered searcely anything. There were no
Orchids at all. The Ferns, if any, were dried np; one or two new
Avanthaceons plants alone rewarded my search.  Afb this scason the
monntain is arid, and vegetation on it scanty. On the top there is
little ¢lse besides long grass.

We passed the night on the top; and descended on the opposite, or
north side the next momning. Ounr ponies had been sent ronnd, and
were fonnd waiting for us at the appointed place ; and a ride of 158 miles
bronght ns by evening into Sitteung. From Sittoung to Shway-
oveen the digtance is about 40 miles. After two ar three days spent ab
Shway-gyeen in making preparation, Capt. Harrison and I started
upon onr walking trip to the Yoonzalin district.

The Yoonzalin river is a tribntary of the Salween and takes its rise
in (about) Lat, 157 30" and flows in a very tortuons course, but in

19
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n general sentherly diveetion wtil it joins the Balween at Kankareet,
a little below the Hat-gvee, Dt drvains o very mountainons distriet,
anidd ‘during the rainy season, volls down a considerable body of water, It
during the dey weather, it is a shallow vocky steeam, full of vapids aml
geonrs. It takes small boats L6 or 20 days to aseend from Kankarvect
to Pahpoon, abont two-thinds of its cowse, It took us & days to
deseomd that distanee.

The wvalley of the Yoonzalin is an extremely wild sl almost
nninhabited district.  All the way from Bangatah in the valley of the
Sittoung to Paspoon we did not meet with a single village. The
Karens, the only inhabitants, ave very few and seattercd ; mwl they
have been so harried during the last few years, by the incorsions of
the Shan Pretender who styled himsell Ming-fowng, on the one side ;
aml by us, in onr attempts to deive him ont, on the other, that they
have hidden themselves away in the most inaceessible places.  Occa-
gionally only we saw a stray howse or two perehed up on the top of
some distant mountain, or on its almest perpendienlar side, with no
visible way of approach from the spot where we stood, When the
inhabitants become reassured and gain confidence in the permanomey of
peace, they will no doubt increase, and settle down in more accessiblo
places,

I will not attempt any description of the seencry of this district,
becanse mountain scenery in one place is very like monntain scenery
in another place; and beeanse I have rarely fonnd that attempted
deseriptions of the kind convey any definite pieture to the mind, Al
that needs be said s, that it was extremely willd and beautifl, and
afforded all that endless variety of view which o chaos of monntaing
rudely thrown together, might be expected to afford,  Neithor shall T
give the length of the stages which we performed, nor the names of
the places where we halted ; for these places were not villages, only well
known spots convenicutly chosen for the purpose, as combining the
advantages of level ground and water,  And the stages, if measnred
by miles, might appear small; thongh measured by labonr, by no
means s, A more laborions, at the same time thoranghly enjoyable,
walking tour I never took. It is ceaseless ascent and descent, to the
extent of several thonsamd feet a day, all the way.

There are two
words in Burmese for hill : Toung, and Kén, A Toung, hereabouts, is
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a good stifif hill, in F“"'[s a rognlar momutain, The wond  Kan seemed
to be applivd to any thing under 1000 foct. Two or three Kons
go for nothing, no account is taken of them in the prosprective march,
it you shoald ask what it is like.  After two or three days, one learnt
oneseli to despise a mound of 1000 fect,  In this sort of travelling,
one connts hours not wiles ; and, beginuing to walk at 5.30 or 6 4. u.,
a man has generally had enough of it by 11 or 12 oelock, and
rejoices to hear that the “ tsibun™ or halting-place is near at hand.
Al this is the country through whicl some enterprising porson las,
I beliove, proposed to make a Railvomd to China !

The extremely low temperature of the upper part of the Yoonzalin
distriet s remarkable.  Immediately you get in among the monn-
taing, even before erossing the watershed which divides the Sittoung
aml Yoonzalin, it becomes very much colder. It was the beginning
of March; yet, at a place called Thayet-penkindat, on the west of
the watershed, the nights and mornings were uncomfortably cold, and
the water in the stream excessively so.  Before reaching this place, an
elevation of at least 4,000 icet, has to be made from Bangatah,
Thayet-penkindat is the nume given to a stocksde which we have
placed here. It is beantifully situated at the head of a fine vallev,
and is 2206 feet above the sea, and elosely swrrounded by mountains
2000 or 3000 feet higher. The stockade is gnarded by a Police foree,
aml the site appears to be well chosen, as it is situated at the entranes
of the Pass into this part of the Yoonzalin, This Pass is called Kyoul-
bagee or Jlock-gele, and i3 o narow delile, twao or three wiles long,
The head of this pass is 3543 fect above the sea® A small stromn
eins throngh it, and the vegetation eonsequently is very rank, T was
told that 1 shonld probably find some new ferns hove, but though
there were many species, there was nothing which T lad not seen
before,  Near the head of the pass, however, T discoverad a new
species of Bollaphyllnm, and one or two other orchids,

Throngh this pass, we were in the Yoonzalin district, and; to my
great delight, the next day, among the Fir trees.  The sight and the
fragrance of a Fir forest to me, who had not seen one for a long time,
wus most refreshing.  The treesare all of one kind, Pies longifulia,

& The heights given bave beon furnished by Col. Blake, and ave feom Lin
pwn measuremecuts by an ancroid,
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and cover the monntaing from top to bottom.  In many lil:u-u.‘ it ix
the ouly tree visible, Tt attains o considerablo height, 80 to 100 foet,
and are, (the full grown ones) 8 to 9 feet in girth,  The temperature
of the tract or belt of conntry where the Fiv grows, as T said jost now,
is extremely low. In the month of Jannary, Capt. Harvison informs
me, (for he had been here in that month) there is hoar fvost, awd a
thin covering of ice forms on o basin of water by the moring. Hven
in March we fonnd the nights and mornings =o cold, that we wore wlad
of thick over-coats and a Dblazing five of Pine logs. At 11 and 12
o'elock in the day, and while walking in the sun, the lieat was not
unpleasant, The vegetation gave indications of low temperature. I
gathered violets in the valleys, Rubus was met with ; and instead of
the Acanthacee and Zingiberaces, which cover the hills to the seuth
but which were not secn here at all, Compositer (among thew a large
Curduus) abounded ; many of them attaining to the dimension of large
shrubs. The Composite, however, were not confined to the Fir tract.
Of Epiphytic Orchide, there were none : thongh I dare say that, in
the rainy seasom, the terrestrial kinds would be numerons. As the
forests were dry, ferns were scarce, though I was gratified at finding
that singular little tree fern © Brainea dnsignis” in large quantities, I
had never met with it before. I gathered also ddientum flabellulatum
gl Lindsaa tenuifolin,

Tmmediately we crossed the watershed to the ecastward, thongh still
among the mountains, the Pir trees ceased, and it became very hot
and so it continued when we torned sonthward and evossed again into
the Yoonzalin vallev. Ti is only in the upper Yoonzalin that the teni-
perature is so remarkably low, and that the Fir forests exist. Strange,
however, to say, the Fir reappears in the Tenasserim provinces at
Myawaddee, on the Thoung-yeen, some 50 miles due east of Moulmein,
gl thenee stretelies southwands for several miles, as T have mysel
geen,  The tree there docs not form forests, but is sparsely scattered
ameng other trees; nordoes it grow so large.  But, and this is most
Yomarkable, in the Thoung-yeen valley, it is found on hills only abont
1000 or 1500 fect high, and descends nearly to the river; thereiore in
many places, cannot be wore than 300 or 400 feet above the level of
the sea; and this in N. Lat. 16.%!

Shortly after pas<ing ont of the Fir forests I was delighted to eome




.l-"‘f'rﬁ.] Notes of & lrip wp the Salivcen. 141

upon a tealy splendid Banhinia, which 1T discovered for the fivst time
last year in the Thoung-yeen valley, Then, however, I mot with lut
one tree—hera now T found many, and all in flower.  The Howers are
very large, about 4 inches in dismeter, of the purest white, save the
ﬁin',rh‘! coloured Put:!l which 15 streaked with lmrlﬂc ani gu]LL It far
Snrpasses B. Richardionm in ||1:'.'u1l_3,.'J for the 1}L't:ll:j of that lrlunl ATe YOy
narrow, consequently the fower looks poor, wherveas, those of the
species T am deseribing, ave broad and meet at their marging, awl this
adds immensely to its beauty. The flowers also are of the sweetest
iragrance, anl are produced in profuse abundance all over the tree, 1
hope to get seedsof it. I left particalar instrnetions with the head-
man of that part of the district, to gather some when ripe and forward
thew to Capt. Harrison, who kindly prowmised to remember me in the
matler.

The mest northerly point to which we went was Kanlada, another
police station, and our frontier out-post. It is but some 15 miles
from onr boundary on the North, and not far from the Salween.
There is o strong block-house lere besides o stockade.  Ti is situated
on the top of a small eleared hill, and 1851 feet above the sea; it is
surrounded on all sides by higher hills.  This is the lively abode of
the officer who has the honour of serving Her Majesty in the capacity
of Assistant Commissioner of the Yoonzalin distviet. e, at least, if
no one else, will rejoice at the completion of the projected Railway ;
but he i3 likely to e the only passenger |

The vemetation of the hills round Kanlado is very different from
that which is seen in the Tenasserim Provinces. The forests consist
almost wholly of what the Burnese call Engyen a spocies of Sharer, o
niddle-sized tree, at this season of the year in flower and without o
leaf. The forests eomsequently have a hare wintry look, a condition
of jungle never seen in the Tenasserim Provinees, where the whole
conntry is densely green throughout the year.  There are, of eonrse, a °
few other trees mixed with the Shorea, such az Careye, Billenia,
Eugenia, and dmiealea frograns ; but not in sufficient quantitics to
alter the chameter of the jungle which is given by the prevailing
Shorea,  Orchids grow sparingly on the trees here, but some gool
kinds i Dendrobinn Dallowsianwn, formoson, and ebuenerm.  The
anly ‘other locality known for the Last plant is the valley of the Shoung-
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yeen,  Besides these, T collected two or three other species familiar o
me, but not yet desceibod or nomed,  There was nothing absolately
new toome here; indeal, the whole expedition only yielded two new
Orchidex ; the Bulbogphyilum already  mentioned as fowmd in the
?\.y"-”l’-""“';.ll’.' and o Pendrobinm with the flowers of D, depi gt iy
Dt with short, erect 1_'}'![||_|_ir[|;-;;|_l !k—i.{_lu_l!u-1”_|1|_]}il

From Kanlado, aiter a day’s halt, we bent onr steps southwands and
hiomewards ; as iy limited time would not allow me to oo Darther,
not even to visit the banks of the Selween which is within an casy
day’s march of Kanfudo on the east. Abount hali way between
Kunlads and Palipoon, we toened  aside from onr path to visit a water-
fall on the Yoonzalin viver. 1 had often noticed on a wap made by a
local surveyor, professing to be a map of this district, high up oygthis
river, the words, © Walerfall, 400 feet ;" but I conld never fid any
one who had seen the waterfall. Now, a waterfall of 400 feet is o
very unusoal feature in the scenery of any country and o grand sight
amd I had long formed a sceret rvesolution to find out this waterfall
somme day, and verify the statement as to its height.  We were now at
the very part of the country whenee, if visited at all, it must be
visited, I detenmined, therefore, not to veturn home without secing
it. Capt. Harrison, happily, was of the same mind; so, notwith-
standing the assurance of the natives that the place was very difficuls
of access, and the mountain side very steep and slippery, we sent on o
party in advance to find ont a way forus amd toclear the jungle sullicient-
Iy to make it passable. Arrived at the point of onr road whenee it was
necessary Lo diverge from it to go in search of the wateriall, we struck
off, auwd had certainly as hand 2 moruing’s worle before we reached ihe

object of our search yoman eould desire : Tat we reached it aboot

T, andd that was |‘]|.{:|II:__';1I.
O arrival we were at onee gratified and disappointed ; eratified at

" finding ourselves in a most romantic spot, amd at the preparation

made for us: disappointed at seeing no wateriall, although we were
tohd that all that was to be seen lay before ns,

We had eome prepared o rough it aml sleep on the grooml 3 wa
were, therefore, agrecably hlJ:I'Irl'I-:u.'-l al finding « very capacions and
exceodingly predty stroetnre bailt, and all veady for us.  The site was

selected with great taste, for on =[-.']-|'[!|5 upr oub of the thick _i“"é;',ll.'
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by a small ladder on to owre house, and on going to the front of o
broad baleony or verandah ornamented with o balnsteade, the whole
made of bamboo, wo found that the bonghs of the trees had boen eut
away in front, and that we stomd over a large eivenlar pool of water
into which the Yoonzalin poured itseli on one side, and ont of which
it flowal on the other, and we had the best view that it was possilile
o e, We were in o perfect punchi-bowl, shut in by alinost perpen-
dienlar mountains on all sides,  Before us lay the still pool, 60 feet
deep amd about 150 yards acrozs: we heard the roar of the water
rnzhing in and mshing out, but, s0 hemmed in with rocks is the spot
that we could neither see the conrse of the river above or below, As
I said, we were charmed with the place, but where was the waterfall
of W0 foet 2 The reply was, that this was the * Yagtogon” (so the
Burmese call o wateriall) and that there was nothing more to be seen
than this! A raft of bamboos was made for us, and on it we went

close up to the ©

cuthouchure’ of the stream, the month of the passage
throngh which the water from above pours into the pool. It was a
singnlar sight. The whole of the waters of the Yoonzalin at this
point are poursd throngh a long, straight, and very narrow streel of
rock. The passage, or street as I call it, through the rock is perfectly
straight, abont 14 feet wide only, and having exactly the same width
thronghont its whale length, which is abont 20 0r 80 yards.  The roclk,
granite, rises on cither side of this passage to the leight, in the centre,
of about 50 feet in perpendicular walls with smooth faces; as straight
and smooth as if measuved with a plamb line, and ent with a hay-
knife. As the water enters the upper end of this passage at a right
angle, we could see no more of the river than the length of the
passage, but we could hear the roar of the water as it boiled and
babbled in its tortnous and Doublercd channel above,  But thongh
lasheid into foam above, so smooth and 1‘.|L|H.ih1=:] i3 the narrow passige
that the water glides through it with a surface like glass, and sinks at
once to the bottom of the pool, cansing little or no commotion inie. T
climbed to the top of t{tu overhanging vock on one side to get o sight
of the river above, but it takes so many short and swdden tnrns and
the gorge in the mountains is so narrow, that 1 eould see bt a fow
vards “im-,-m]s, Thinking that we had seen all that was to b seen, and
having already spent a day and a hali here, we determined to set out
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o onr vetorn the next morning : I towanls evening, sonme of oy
party, who had been exploring, came mud informed us that they had
diseovered a way to get up the rocks on the opposite side, and that
having ascended that way they had come upon a wateriall. As we
wished not to leave the place without being able to speak positively
on the subject of the full, and thinking that there might yet be one

higher up the stream but hid from onr view, we resolved to stop .

another day, and-explore on the morrow. We did =0, and elimbed
the way pointed out to us; and thus, taking the passage Dbeioro
mentioned in the rear, we got a good view of the river for a mile or
o above it. As far asthe eye could seo, the course of the river lay
through an extremely narrow valley and was impeded the whole way
by huge granite bonlders. The fall of level also was considerable ;
and near the spot where we stood, it took a sndden perpendienlar leap
of some S0 feet, into a deep and very confined square hole, which at
once turned the water at a right angle, whenee it rushed on, and after
2 or & similar sharp tums within the length of a hondred yards, dashedd
throngh the beforementioned passage into the pool. We had now
seen all certainly and eould positively assert that the greatest perpen-
dienlar fall the Yoonzalin makes here, is not more than 30 feet,
Though disappointed of a grond sight, we yet considercd onrselves
well repaid for our toil by the general heanty of the spot and by the
very remarkable chavacter of that natural feature in the scenery which
T have attempted to describe; the narrow street with perpendicular
walls throngh which the whole river, as well when at its height in the
rainy season, as in dry weather, has to make its way,  Several persons
Liave thought that Pine logs might, in the rains, be {loated down this
viver to Moulmein : but no one who had visited the Yay-tagon wonld
allow it to be possible.  No log could, T s convinced, pass this part
of the river's course withont being broken to picees, Tt is unfortunate
that all the Pine forests should be shove the iall,

There was one deawlack to onr inll enjoyment at this place.  Thero
is 4 pest here in the shape of a very small flv, met with happily no
where else, which attacks every exposed part of the body most viru-
lently. Tis puneture immediately raises a blood pustule and canses
considerable irritation for several days afterwards, 1 could searcely
ghotelt for these tormentors ; and when we bathed, especially, their

- P

.
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attacks were so vigorons, that we wasted no unnecessary time in
putting off and in resuming our garments. On the third day after
onr arrival we started for © Palpoon.” It was not far from “ Pakpoon”™
that, for the first time in the whole journey, we heard the cry of the
Gibbon. TIts erv was totally different from that of the Gibbon of the
Tenasserim Provinces. The latter is a wailing, plaintive, and, to me,
not disagreeable ery: but the eries of the Gibbon here were most
discordant, and not nnlike that of a pack of jackals. They can hardly
be the same species,

From Pahpoon, an obscure village on the Yoonzalin, we dropped
down to Monlmein in boats.  On the second day after leaving Pahpoon
I noticed unexpectedly on the bank of the river, in one of the wildest
spots, a fine Amherstia in full flower, about 80 feet high. Tsaw but
ones: for it was the middle of the day and hot; I had been, therelore
lying down in the boat under cover, heedless of what I passed, I
looked out of the boat casually, anid saw this tree; so there may have
bigen others which I did not see, both on the bank and in the adjacent
jungle. T am sorry to say that my eompanion Capt. Harrison was a
long way behind in another boat, so that T could not point it out
to him ; and he did not notice it, becanse, not caring for the character
of the vegetation, he did not look out from his boat at all.

Now, my reasons for saying that this was a bond fide wild tree are
these: in all this district, the valley of the Yoonzaling—there are no
Pagoidas or Pon-gyee honses, or spots sacred to the Burmese where
ihey have erceted bnildings.  The iuhabitants of the district, in fact,
are Karens and not Burmese ; and these Karens are exeecdingly iew
and seattered.  After leaving Palipoon, we did not see a single village
on the banks all the way until we eame to the junction of the Yoonza-
lin with the Salween, There are, indeed, no doubt, a few villages a
little way from the bank, here and there hidden among the troes, bub
these generally consist of bot 2 or 3 houses: neither are they settled
villages, for the custom of the Karens is to change the site of their
honses continnally.  Besides the regular Karens, not being Buddhists,
do not build Pagodss, nor do they ever tronble themselves to plant
ornamental trees, as the Burmese always do in their saered plnm.q.
Besides, the spot where this Amherstia was seen, was not at all a
likely place for an Awmberstia to have been planted by any one:; but

20
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ane of the wildest places imaginable.  Had it been on a rising ground
on @ high bank alone, or on any prowminent point on the viver, T
shonld have suspected that o hand had planted it : but it was on a low
and sloping part of the bank, straggling for life with Calamus, Bauhi-
wia and tall grasses and such other tangled stufi as forms the common
vegotation of onr river banks in the wildest places; and Dbehind again
was dense jungle of the tallest trees. However, notwithstanding all
this, had it been scen in o aidy peopled district; I should have
donbted s but in soch a wild uninhabited country as the Yoonzalin
is, I see no reason for suspecting that it was not o genuine native®
Had Wallich's first tree been here, I am satisfied that the idea of its
a0t being wild would never for a-moment have ocewrved to lim. I
am pericctly satisfied that the tree scen by me was a wild one.  That
the Amherstia in a wild state may be very searce is not improballe,
bt that it should not exist any longer in that state, though possible,
iz, to say the least, very unlikely, Probably it is confined to a small

area; and I am inclined to think still, as T always have thenght, thgt ~

its habitat is the banks of the Salween, and of the Yoonzaling which
runs nearly parallel with the Salween in about the latitude where I
suppose it grows.  Very few Buropeans, who would care to notice
the wegetation of the country, have aseended either the Yoonzalin, or
the Salween above the Great Rapid, that is to say, have been conti-
nuously along its banks, so that & rare tree may, nol improbably,
exist there, although it has not been scen on the latter river at all,
nor on the former, except by myseli, as T have described.
1 append a rough but tolerably aceurate map of the country.

& The Amlerstia hing never been found wild before,  Wallich discovered it,
i, o, first eaw it ot o place called Pagidt, some twenty or r.hirt:,,- miles up the
Balween, The trees which he saw are still there, ot lest some of them, and
pre manifealy planted trees, being near on anificel Mok, at the estrance (o
Eome saurel caves,

I have long hnd an idea that the native habitat of the dmkerddic wanld be
frund 1o be pomewhere high op tho S8alween, This &5 not at ol unlikely, bo-
cause very little, indecd almost neibing, i3 koown of the hauks of this river
abiove the Hit-gyee, or Great Rapid, which is alout 100 miles up the river,

e —————
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Notes of Olservations on the Boksas of the Bijuonr District.—DBy
Dr. J. L. Srewanr.

Received 10th January, 1565.]

Travellers in Contral Ameriea tell us that the phrase guien sale
{" who knows?") stops them at every step, when they seck to inquire
into the past history of the natives, and some analogons expression is
probably in frequent use, in similar eircumstances, among all barbarous
or hali-civilized races who have no literature. Tn this country it
sabe is fnlly represented by Fhabar nahin and Khude Jine, and of thess
I have had much more than was plessant, in trying to discover some-
thing of the past history of the Boksas of the Bijnour district. My
attention was first directed to the existence and peenliaritios of these peo-
ple, while making some investigations as to the food of the inhabitants
of the district, and varions cirewmstances subsequently led me to ba some-
what curions abont them. And although I have miserably failed in
making out anything definite as to whence the Boksas came or from
whom they sprung, a few facts have been elicited regarding the habits,
mode of life and health of these who inhabit the Bijuour Forest and
the Paili Doon, which may Lave some interest as relating to a soetion
of this tribe, the last of which, it secms not unlikely, will be seen by 4
few more generations.

This information was ouly aequired by a gaod deal of patient digring
among these Boksas themselves, during several weeks of the eold
season of 186G2-63 when I visited a considerable number of their villages,
and conversed with many of their inhabitants, including some of the
mozt intelligent headmen among them.

No detailed description of the Bokaas, or of any seclion of them,
has hitherto been published, but there are many scattered notices
of those who iuhabit the eastern portion of the Rolilkhund forests,
in the reports and papers of Traill, Batten, Jones and Maddén ;
and Sir H. M. Elliot, in his supplement to the Glossary, gives soms
interesting traditions as to their origin. Frequent reference will be
made to these notices hereafter, but, meantime, o few general fncts
gleaned from these and other sources may be given regarding the distri-
butiou and characteristics of the eastern Buksas, Siuce our oceupation of
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Rohilkhumd they would appear uot to have extended in any nombers
to the eastward of Kilpoory, bevond which the Tharoos, o similar vace
begin to prevail, and their chief settloments were near Guddarpoor
and Roodurpoor.  On the rearrangement of the canal systom of that
part of the Rohilkhund Tardi, the Boksas wore eoncentrated to the
north of Guddurpoor, where their sottlement is now known by the
name of Boksir. Nearly 500 years ago this term was applied to atract
a little further to the eastward, in which, at that time, probably the
greater number of the tribe resided.  Captain Jones, about 1845, gave
the number of inhabitants of (the present) Bolesir as 2,205, and 1
have no information, subsequent to that date, shewing what proportion
of the Boksss of the neighbourhood may still inhabit seatiered
villages.

The Boksas inhabiting the forest to the cast of the Ramgunga,
who are called by those of Bijnonr Puelid Folsos, and sometimes
Khalsi, are described as mild, inoffensive and trathful, but indolent,
fickle and unnthrifty, and extremely ignovant ; and, ere they were
taken in hand by British officers, they are said to have been kept
in grinding poverty by the usurers and their own Padhin. They
are stated also to’ have shewn an invineible disinclination to settle
down for mere than two yoars on one spot, yet never to emigrate
outside of the Forest and Tardi, to be excessively partial to the fesh
of game, especially wilid pigs, and to exhibit a * wonderiod immunity
from the effeets of malaria,"”

The Tharoos or Tharwi above alluded to, present many poinis
of resemblance to the Boksas, thoogh neither will acknowledgze
any connection with the other. But the former cover a much greater
extent of country than the latter, as from the point o little west of
the Sardsh where the two tribes dovetail, the settlements of the
Tharoos stretch castward through the foresis of novthem QOudh and
Goruclpore to the river Guuduck,

I can find no evidence that om the east the Tharoos meet the
Meches, who are called by Dr. Hooker * devidedly Indo-Chinese,"”
and who ocenpy a similar position abreast of Durjeeling, to that held
by Tharoos and Boksas to the west, and to whom they appear to
possess a considerable resemblance.

The iact of different segments of the Sob-Siwalik forest Leing

=1
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inhabited by three triles which acknowledge no relationship, and
which, at the same time, have wany peealiavities in common, is deserv-
ing of more attention than it appesrs to have hitherto attracted.
To the westward of the Ganges, there are some Boksa villages
inside the Siwaliks, in the Dehra Doon, but I eon discover nothing
& 'f certain reganding their numbers, nor as to whether any of the
* tribe inhabit the forest outside the Siwiliks in the Saharunpore
district. These westetn Boksas are called by those of Bijnonr,
Mehras or Meri, and are acknowledged by them as in every rvespect
of the same caste with themselves. But isolated statements ly
niembers of such ignoraut tribes ean handly be accepted without
check, for the Patli Doon Boksas repudiated all basdddri with the
Meri, as well as with the Pirbid, whom they asserted to be nothing
bt Tharwi, and to eat frogs and lizards.
A We need not, however, sappose their ignorance to be strikingly
. exceptional, for, at an early period of my inquiries, T was informed,
MT upon what would owndinarily be called “good authority” in the
Bijnonr district, that the Boksas were chiefly remarkable for living
in houses built on poles, for the indifference of their women to decent
clothing, and for mainly earning a livelihood by gold-washing. As
will be seen by and bye, there is zome little truth in the last state-
ment, while the two first are baseless. But this is beaten by the
charaeteristics attributed to the Boksas of Dehra Doon by the other
inhabitants of the district, who say that the former are famons for
dealings in witcherait, for suceessful treatment of insanity and syphilis,
and for their pot-bellics, all which peculiarities probably originate in
the imagination of the narrators.

The number of inhabited Boksa villages in the Bijnour district
ontside the Siwiliks, including two in the Paili Doon within
the outer hills, is fiiteen, of which the thirteen outside are pretty
equally distributed over the Forest, but are rather more nomerons

M __towards its western end. O these, four are sitnated near the base
of the Siwiliks on the inmer edge of the Forest, five on canals at
some distanee from either border of the latter, and fonr—all in
the eastern part—on or near its onter edge in the Tarai praper,
Tt is oul of my power to give aught like a correet eensos of
these, but the number of inhabitants in single villages, ranges
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fromy twenty to al least two or three hondeed in one or two oi
them, Maving found ont the exact number of persons in o few
families, and made o good many ingoiries, about wost of the villages,
bearing on the point of population, 1 shonld put down the total
number of Boksas in thi= tract as at least two thonsand, and possibly
uearer three thonsaml. }_ -

Of the fifteen wvillages, eleven were visited. All are lmilt on .
the same plan of one straight street gencrally of considerable width
Ej.n gome cases a3 mnech as forty to fifty feet) and kept very elean,
in hoth respects, differing vemarkably from the onlinary villages
of the plains. The huts are placed end to end with intervals aiter
every group of three or four, and the walls arve, for the maost part, built
of watile {of split bamboo) and dab, bot sometimes of chliuppar, of
which latter the roofs also are constructed.  The houses are window-
less, but each has a door in front and another lLehind, the latter =
afiording acecss to the sheds for cattle, &e.  The doorways and roofs
are very low, and the floors of beaten earth are considerably raised r
above the general level of the ground, and are kept scrupulonsly elean.
The only * furnitnre’ in the honses, besides an oceasional eharpdd, or
more frequently small ehliappars (which are oiten nsed to sleep on, as
cheaper than the former), consists of & few eooking vessels and one or two
barrel-shaped ntensils three or four fect high and fully as much ronnd,
made of wattle and dab, and used for storing grain,

There is no change made in the houses or honsehold arrangements
during the rains, so that these western Boksas do not at any time
¢ Jive in honses lmilt on poles" as is staled to be the eaze with those
opposite Kumaon,

The members of the tribe are of short statnre and very spare
in habit, in both respects, somewhat exceeding the ordinary Hindoo
peasant of the district, from whom, however, they do not differ
much in general build or in complexion. No measurements of
their crania were made, but #o far as ordinary inspection goes, their
foatnres are marked by several of the Turanian peenliarities.  Thus,
the eyes are small, the alwlﬁ]_ gof the eyelids being narrow, linear and

horizontal (the inner angle not inelined downwands so far as 1 observ-
ed), the face is very broad across the checkbones, and the nose is
depressad, thus inereasing the apparent flatness of the fuce, the jaw is
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prognaihons and the lower lip thick, and the monstachie and beand aro

very Manty.  Some of {hese peeulinrities are muneh wmore markod

in certain individuals than in others, but most of them were notice-

able in almost cvery man's face I gaw, and it seems certain that a

Boksa will at once recognize another to belong to his tribe even if

- he never saw him Dbefore, althongh some persons (Kumaonis) said
they conld not recognize one of the tribe nutil he spolie,

The features of the few women that T had an opportunity of sceing
closely, were comely enough and of the same general character as
those of the men; but, as might be expected, in the ehildren of both
sexes and even in a descendant the above peculiarities were
but little noticeable. Tndeed, some lads were remarked in whose
features coulil be discovered no difference from those of the ordinary
prasant of the district. T cannot zay, whether or not, it was owing to
the Boksa peculiarities of fcature striking one less after a time, but
in the western part of the forest, which was visited last, * foatures
‘hardly so marked here™ are noted more than once,

T As will be seen presently, T am inclined to lay considerable stress
on the fact of the Boksas having ieatures with so many points of

-

resemblance to the Turanian type so well-marked, that they have in a
general way been commented on by all previous observers.
The dress of the men is the same as that of the ordinary native of the

North West Provinces, but, except in one or two cases where the Pudhdn
may be presumed to have pul on his “ Sunday elothes™ for inspoction,
none of them wore tarbans over the thin cotton cap which generally
covers the head.  The little boys run about {n puris, or nearly so, the
girls wear a scanty rag. The women's dress consists of a petticoat,
generally Llue or of an orange-red, with a diriy-white or orange-red
¥ chudidar,
], The proper names, in use by the Boksas, are almost always the
. same s those of Hindoos generally, with a fow exceplions sueh
as Pili, Dhanni, Mangii and Kalhe, whicl may be supposed to have
’ " been corrupted from Hindoo names, Al of those, who were iuestionel
on the sulject, were quite positive that their langnage is quite the
same as that of the other inhabitants of the district, and 1 heand of
no words pecaliar to these people, with the exception of some names
of tregs. The wmost remarkable of these is Kandir for the Sl tren,
1
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which, however, was only heard locally. Singular enongh, the Tharvoos

a5 Madden mentions, apply a special name Koron, to tlat trees DBut

litile stress, however, can be laid on any, speeially in the names ol

plants, which, with the natives of other parts of India, are often fonl

to alter within a few miles, even among the same or closcly allicd

tribes, ’- -
Theve are some peculiavities in the loli of the Boksas by which one .

of them is at onee recognized by members of their own or other tribes.

Thus n is constanily substituted for I, as sdan lor sdl and wath for

lafh, and less frequently changed into 7, and % into I, as deiri for deili

and thalela for thanela. Two of these changes are often met together,

as DBaglana, which is very oiten substituted for Bagnala, the name of

their chief village. One is struck also by a dialectic manner of

pronumeiation, which alters the short a, and oecasionally the long « of

Hindustani, into n sound approaching that of the French aw. Thus, -~

Boksa is called Boksuh, and achle sikha valtd fui is pronounced

achhuh sabhah vahtuh o \7’
The earlicst historical indication of the existence of the Doksas

comsists in the circumstance of a eertain division of the Chonrissi

Mull in Rohilkhund, nearly 300 years age, having been called

Boladr, n term which is now, as then, applied to a tract of country
thickly inhabited by them (as wellaas to the tribe, and sometines
to a single village of the Boksas). With regard to the traditional
origin of the race, the clear and connected statements given by
Tlliot and Batten on this head are by no means borne out by the
diserepant and, in some cases, absunl seraps of information which only
these western Boksas, and the three purohits who are their spiritual
guides, can impart. The writers mentioned, state that the traditions
of the Boksas make them ont to be Powir Rajputs desconded from
Oudya Jeet, (or hisrelative Jug Deo) and his followers, who in the 12th
century leit his native place in Rajputina on acconnt of family quarrels

and ¢ame, either mediately or directly, to settle here. -

In reply to the inquiries T made on these points, instead of
frequently, or at all geiting a eoumected account like the above,
the only assertions that most of these Boksss agreed in, were two,
viz., that they are of Rajput origin, although they confess that the
Rajpats of the plains hold thew upeiee on account of their less eleanly

»
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habits, &e., aml that they had come from the Dakkan, but even in this
they " were not unanimons,  When they came to details, nmd many
professed to know none, their statements were more varied  than
satisiaetory.  Thns, several of them agreed that they came [rom
Ihiranagzari, which, however, one man declared was close to Kingra
Devi.  Ong stated that they came from Delhi, and another that they
had been driven irom their original home in the Dakkan by the
Marhattas; one pudhdn stated that they came irom Chit torgurh,
“ heyomd Dellii” in the wars of the old Rajas, and the most intelligent
gueelhain of all, the only man among them that T met who conld read,
affirmed that they originally came from “ Boondee Kolah" having been
exiled thence * by the king.” On this subject I found the three puro-
hits quite as ignorant as the members of their flocks.

A siill more enrions statement, than any of these was made by an
intellicent old Bengali Baboo, who has held a village in the Boksa
district for many vears. Ie solemnly aftirmed that, before the com-
mencement of British rule, the Boksas were Mussulmans in faith and
ceremonials, and that, in his time, they had Hosseini Brahiins as puro-
hits, aml nsed verses of the Koran in their puja. This is a wvery
suspicions story, at the same time it is difficult to see what motive the
wan conld have had in namating it.

It is not casy to reconcilesthe elear statements made to Euiﬂt,
cipecially reganding the origin of the tribw; with the above discordant
awd fragmentary infovmation which alone is enrrent among the western
Boksas, and the explanation of the difliculty may be the following.
Ti the story about Oodya Jeet is the troe one, it would be more likely
to be retained by the numerous and concentrated Boksas to the cast
oi the Bamganga, than by the few and seatterod members of the trile
to the west,  Or, if that tradition is, as there seems reason {o suspect,
a ere conerction, resulting possilily from the original conversion of
the trile by Rajputs, and their centuries of eontoct with Hindoo castes
aud traditions, it may, ina similar way, have more readily assumed a
definite form, where the tribe was most numerous and anited.
lination to theorize definitely, are my qnali-

Btill lesz than my 1
fifutions to dogmatize on snch a subject, but the suspicion has

srown on e, sinee coninencing  inquiries reganding these people,
that their origin may be very different from what has ordinaily

o1
-
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been sapposed. Tt seems exeeedingly unlikely that, iad they leen
a tribe of Rajput extraction whom mere asecident had driven to take
relnge in this inhospitable tract six or seven hundred years ago, they
would have, for snch a length of time, remained so isolated as they
umlonbtedly have been, from other sections of Rajputs, Buof thisis a
minor difficulty, compared with the neeessity to account for the very
decidad Turanion characteristics of feature which have been mentioned
in detail, snd which appear to be quite incompatible with a descent
from any Indo-European race,

It may be objected that the language of the Bolsas, barring slight

dislectic differences, i= identical with that of the ordinary inlinbitants
of this part of this country, But, not to’lay too much siress on the
citvmmstance that, in a ense of this kind, positive is much wore valualile
than negative evidence, it is a recognized principle in ethnology, that
the physieal strueture of a tribe, and the natuve of their langnage, may
Ch-ﬁ'l'l:_..'{b‘ at very different rates, the PU.‘C.-gi]_rlC alterations, in 1'\-:11_']11 ,_],_1-[-"_||,|_'|_.
ing on wvery different econditions, and supposing that the DBoksa
originally sprang from a sonrce different from that of the ordinary
Hindustani, awl that the physieal eircumstances in which e is placed
are not such as, even in the course of eenturies, greatly to alter the
peenliarities of feature, &e., by which he was ot first distingnished, it
1s difficult to econeei

rany position in which his language would be
more likely to be vapidly and, at last, completely changed, than that
in which he is now placed,  Seattered in seanty colonies, over a very
narrow  strip of eountry, the language of the inhabitants, on both sides
of which (we assnme), difiers wholly from that in nse by him,—
when each suweceasive |n||_ij 1eal or social convulsion in the ||..~ig'|.|k.|]u-|_']“g
tracts, and, for hundreds of years, we know that these were neither
few nor slight, was seen to be followed by an influx of these outsiders,
what more likely than that his language should, at last, become
completely assimilated to that of the latter 7

The fact of the Boksas holding the Hindoo faith, and periorming
its rites, seems to me to prisent no stumbling-bloek in the way of
adopting the view that they are of non-Arvan derivation, A race so
few in mumber, and seenpving so cirenmseribed A position, snrround®
by Hindoos, aud bronght into close aweld frequent contact with then,

would be likely to adopt the dominant religion almost as rielily ns
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the dominant tongue, It is evident that, i my supposition is correet,

all the traditions which assicn to the Boksas i Bajput  origin are
baseless, but precedent are nol wanting of tribes, assmming traditions
in accordance with the history of their new co-religionists,  Indeed,
sich traditions sometimes arise even where the smaller tribo has

not adopled the religion of those who surround it "This is the case

of the Nilgiri Todas whose aneestors are now represented to have

Loon the palanguin-bearers of Kunya-Bwimi, a Hindoo deity, thongh

(14 rr'l.'lll..l."-l far from Ih’.‘it:l:__! ”il.n]uu.‘j, seent to have uo J'L']i:._:ii.rl.l.?i beliels

IF ¢oercionies whatever.,

Tao the question, whenee the Boksas came, and, if they are of

ranian origin, to which of the great tribes of that race are they

aly allied, the information ot my disposal does not enable me to offr
v definite answer. TL may be, that they sprang irom the same

ource as the Bheels, Gonds, Coles, and other so-called “ Lill tribes"

of Peninsular India, relies of the original Tamulian inhabilants of Uiy
country, still subsisting in the out-oi-the-way corners into which they
were driven by the Aryan influx.  DBut it appears to be indicated by

the iact of a series of analogous tribes ocenpying segments of the

Snb-Himal
whole more probable, that the Boksas are the furthest anthors of the

avan forest-belt from Assam to the Jumna, and coms on the

stock whenee sprung the aborigines of the northern part of the
Malayan peninsala. In any ease, if they are really non-Aryan, the
conplete substitution of Hindustani for their original langnage, and
the thorough assimilation of their faith and customs to those of the
surronniling race may form insuperable obstacles to their troe relation-
ships ever being fonnd out.  Here, however, T shall leave this subiject
to be discussad by those who are better qualified to handle it, in grider
to revert (o less theorctical matters,

The Boksas conform te the Hindoo ]u_‘-ligj”n T an igtm]'“nt:l -
meaning way, aml the usnal vites of that faith are performed on the
}_ oeeasion of |""il'|.]l'\_. IIJﬂI"I'ii'I_S:P%P and deatlis, ﬂIul"l'iu:’_{ur a5 |||:|1{|.‘ubr_ the Hin-

T oo, Lakes place at Sto 10 vears, and at this ceremaony the puralif receives

adeeof abont four annas, After a birth, he gots from fonr annas to one
rifpee four annas.  The bodies of the dead are burned at the Rang-
gunga, or other neighbouring large stream, und the phil (ashes) aro
earried Lo Hurdwir, there to be consigned to Guoga ji, by o Bralunin
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who gets a vupee or two for his tronble.  Besides his special foes,
cach priroleit voveives o goneral contribution from every village in his
beat, appsrently amonnting to about 5 maunds of grain each erop, which
i« allocated among familics sccording to their means,

[n small matters also the Boksas adhere to Hindoo customs,  Thus,
they do not wear their shoes (when they lave any to wear) during
cooking, and they kill aniwals to be used as food, Ly jhaiba a blow

or cut on the back of the neck, and not by the throat-cutting haldl-
Eerna of the Mussulmans,

A pood wany of the tribe are said to profess special devotio
to partienlar deities; the only ones named to we being the spon
of Siva; under her designations Bhowani and Devi, with Ba!l
Kaln and Sorwar Sakhi. Of the personality of the last, T conld lem
nothing., Kaln Saiyid is a local saint, who, eurious enongh, they stat
io have been a Mussulman, az indeed the appellation Saivid, if it b

ghot 8 corruption, would indieate. Some traditions about his life and
death are cmrent, and before his ghrine, at the entrance to the main
pass throngh the Siwaliks into the Patli Doon, Hindoos of all sects
make offerings, and his name * Kalu Saiyid ki jai™ is invoked in the
neighbourhood of the tomb on entering upon an nndertaking, or when
engaged in severe exertion such as heaving up a load, de.

The Boksas only marry among their own tribe, but there does not
appear to be any restriction within its limits,  In this tract they will
have nothing to say to intermardiage with the Thayoos (wha, they
declare, “ eat frogs and lizards"), and there is some anthority for
Lelieving that Klliot mnst have been misinformed, when told that
some of the eastern Boksas, “in Kilpoory and Sabna, oecasionally
intermarry with the Tharoos The wife always follows the path of
her husband, and the children that of their father, in reganl to a
difference to be presently mentioned.

Their purchits ave Gour Bralming who hold e office here-
ditarily, They do not live among their flock, but outside the
farest trs {-t: eme residing at Afzlghur, towards the eastern end, aml
two in Nujeebabad towards the western end of the hethi.,  One of
those of Nujechabad has the six most westerly villages in his charge,
the other has the three in the centre, and the Afzalehur man lias il

four easternmost with the Patli Doon villages, L conversed with all
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of these purokifs, and found two of them apparently most ignorant
and stupid, while the thivd was fairly intelligent, sensible and com-
mumnicative, .

A eomsiderable proportion of the fribe follow Nedwal Mathd, t. e,
have adopted the Gurn of the Sikhs as theirs, indesd they are
tnele shehis as followers of

ealled Bikh by their brethren, and not N
Ninak are in Hindustan generally. The ordinary Boksa does not
ke Nénak's name” at all. In some of the villages, inclmding
Bugnalli which is by far the largest of all, the propostion of Sikhs to
the others is very nearly or quite equal, but in some especially of the
western villages, there ave few or no Sikhs.

Among so made & people as the Boksas, it would be vain to expect
to find any elaborate set of religions tengts either held or nnderstood Ly
snelia sect as these Sikhs, and aceordingly their one distinetive mark is
avoidomee of spirituons liquor, opinm and eharras, which the Boksas
in general nse freely. The Sikhs will not even smell spivits va'vutarily,
nor will they uze the hookal or eat in the house of one who has
gmoked on the same day, Tt is said that the preehils also adhere to
the latter rnle. Tobaceo iz lawiul to I!Tu: followers of Nanak, and
they, and the rest of the tribe intermary withont rvestriction, the
wiie and children ns above mentioned invariably iollowing the man’s

sect.

The Boksas bear an excellent meral eharacter, T have no definito
information as to their intimate domestie and soctal relations, but
for three years at least, not ene of the tribe had Teen a party
in vither a ecivil or criminal suit in the district courls, Any
diggartes. that ocene ave referred o the village elders, and in extra-
ordinary cases, it would appear that the pudhds of one of the more
]'mimn.-mt villages (Bagunlli ov Clinttroowali) is ealled to :I.Ll_jl:llli\:ur.l',
bt s=ach 1|III.'lI'J'L']‘1 of any moment are 1_-xir|'|||q_~'|:.' T,

Their indolence and gnorance ave fully as remarkable as lIiL;ir
inofiensiveness.  They have a strong objection to all labonr which is
not absolutely essential to provide means for subsistence ; for example,
near soine villages immense quantities of manure, of which they well
know the value, wore lying unuased, the tronble of taking it to their
figlils being too mueh for them ; and they sssigned as the reason for
not collecting Kino (Mrakliguid ) in the forest that it wonld be

Bagrd mehnat, although it is really veyy light work,
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They seom to have wo =pirit of inquisitiveness whatever, even in
vegard to points in whicl one woull naturally suppose they might be
interested.  Thus it was |'n-|!u|_'||.l.i:.' fonml, that they Jdid not lenow
who wis the peeakit of villages within hali-a-dozen miles of their
own s amd zeveral said that there were ne DBoksas beyond Nawab-
poora, which is the most casterly village of this section of the
tribie.  As o specimen of theilr combined ignoranee and eredulity,
I way mention, that a pedhin of one of the largest villages having
brought up his sick child, for some thme declined to amswer any
questions, Lelieving that by wmerely feeling its pulse the details of the
thizense wounld be diseovered, and that any information from him would
be superfluons. 1

They have among them no arts or manuinetures whatever, all elothes,
leather, dec., being imported ; nor o they, so far as eonld be learned,
use a single medicinal substance. T only met one Boksa whe could
read, and heard of one other,

They ave mueh more frank in mammer than the villager of the
pleins of the Novth West Provinees, Speaking their mind pretty
freely, and they appear to have some sense of humonr, which if the
latter possesses, it never comes out in Lis intercourse with Europeans,
Ue of the Bok=as when asked what remuneration he got for being piu-
dhain, auswered with a grin “ Nothing but dildat " the question, * What
will yon get, for having guided me, if you do not wait Gl my servants
come up?” elicited * Plenty of Fdatd on my way back 3 an old fellow
on seeing me examining under the ribs of some of the others for
spleen, eomplacently patting his lank albdomen said with a droll
E‘\,'IJ'I'(".‘;{&H.] 5'\-H|'1t g i:' 1'!‘1.'.}“ seem Lo Jll'l.'['lnll_lﬂ'll}' SO0ne ﬁtr{_pl{,l_",' HI L Hg"ﬂl{'!.
wut,” Do yon think I've got spleen 2’ And I had o hearty laugh,
one intensely colidl moming, when on my snddenly stopping to ask the
old guide who, with chattering teeth, was panting up an acelivity
after me, some question abont their traditions, he replied “ I may
remembor iy and bye, but its so bape jiara just now, 1 can recolléet -
nothing."

Their only amusement seems to be the parsuit of ame, terrestrial
and aguatie, and they camplained bitterly that the vecent carrying ont
of the Disarming Act had deprived  them of o chief means of

ivelilood,  They are excessively greedy after animal futnl,  and
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Mr. Batten informs me Boksas have told him, that without wild pites
a Boksa would die.  This statement has probal ly something to do
with their fondness for sporting, but, independent of this, wild pig is
saidd to be almost a passion with LI!:re:n..

The Boksas are undoubtodly restless in their habits, and thers

§  are more migrations from village 1o village than wouldl appear to

be absolutely necessary.  Still, this propensity doubtless shows more
}-LL'I.'JII_E;]:.' when contrasted with the gencrally extreme adhesivencss
of the Hindostani agriculturist to lis native village, Here, nmong
the western Boksas, there is nothing like the* # Never stay in a
place more than two years” which Jones and others state to be
the case with their eastern confreres.  On the contrary, most of the
former appear mever to shiit their village at all, and the most exten-
sive changes going on of late years among them, scem to arise from the
Government orders to elear the Patli Doon.

With the minor development of the nomadie instinet, shown by their

¥ restlessness, they evinee uncanguerable adhesiveness to their nateld

solum among the swamps and jungles. T eould not hear of a single
imstance of a Boksa having emigrated from the forest belt, and they
mentioned the existence of a tradition that no Boksa had ever Zone
abroad for service.

Althengh they are so fond of flesh, they keep o goats or sliee P,
and in only one instance did I find that a fow fowls were kept,
Agrienlture may be said to be almost their =ole employient, Tnt one
or two others, which are followed by a fow of them at 1:|!1l|:-:«r may be
here noted.

. A very small nnmber of them over engage in n:tl{ug bamboos
or timber for export, and the colleetion of druzs and gums, which
are largely produced and gathered in the forest, affords emploviment
to almost none of the tribe. In some parts, however, they eallect
a :L--.-.' of these (viz. g of _,uur,rrr.lr il rr'a-rfrca aniel srr.ﬁ:rnv;fm,

.\‘N}fﬂpnmrﬂram Plerygosperma,  lauely powiler [I'I}In the Rottlere

tinctoria, aorife, fruit of Ewmblica afffeinaliz, and herra fmmntnre

iruit of Lecmivalia cheluda ) for sale to the bz, wha conie hither (o

buy such things. I have already here mentioned, that the collection

of the Liws of the dhal they oljeet tn as being too laborions, and
probably we must attrilmte te shieor laziness the tact, that they do sy
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little

availing themselves of the natural products, which are literally
sesttbered avemml them.

Bat the wmost important and iuteresting of the extra-agricul-
tiral avoeations the Boksas ever engage in, is gold-washing, and
it deserves a somewhat more extended notice. Within the last 25
or B0 years, the fisst part of the course of the Gouges, ontside the
Himalaya, furnished gold from its sanils, but at present the Sona

grdeli in the Patli Doon, and the Ramgu below the junction of the

former, are the only streams in this neighbourhood, whose satds are
verularly o frequefitly washed. Little 1s done on the Homgunga
ontside the Siwalils, but there appeaved every indieation that the

gold-washing was a regular employment of the Boksas on the Sona

andedi, and there is reason to believep that the proceeds derived

from that iminor Eldovado had "a good deal to do with  the
waniiest reluctance of these people to leave the Patli Doon, on the
oreasion of its being shut np for the preservation of the timber. In
‘the aggregate, however, the amount annually eollected does not seem
to have been very large, for some years ago, the sum paid to Govern-
ment by the contraetor of the Doon as gold-dues was only 25 rupecs
yearly.

The Boksas say that there is nothing in the appearance, of the
golil-bearing sand to let them know if it will be productive or not,

anil only ** prospecting™ by a trinl will show this.  The sl itself 1a -

dne from the bed of the stream at many places extending over soveral
wiles, amed the superfieial layer generally containg much less gold than
some of those a fow inches below,  In the sand; there scems to be a
ool deal of ferruginons matter, and there are fron-markings along
many parts of []:r: borders of the little stream, which here ronz down
an intro-Siwalile valley similar to, bot very much smaller than the
Delien Doon.  ‘The soil, in auwd near the bed of the stream, is mostly
gravel, and soft gray sandstone, similar to that of the Siwaliks,
frequently crops ont. i

Three ar four people, often members of one family, work in a gang,
cach having aseparate part of the process a=signed to him. A shoveliul
aof tl

samid i first poe npon a Jittle elose-seb baonlioo sereen or sieve,
placed over the upper hinder part of o flmt foos-wool cralle Csand ),

the lower end of which is open, awld which has handles by which ils
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upper emd ean e tilted, Water is then poured ...:1..-. saul from the
onth amd Tateral hale of a handled fneed (prowpking, the operator
stiveing the sand with his Teit hamd while he sits alongside the crdls,
which is vaised o oot or two from the ronnd.

The sand having been washed theongh, the gravel Tefl on the sereen
15 tossed offy bat the sereen itsell islell on, 50 as to soften and equaliza
the fall of che water from the pumpkin passing throngeh it on to the
sand, which the leit Land keeps stirving about, and vaking backwands
toward Chie upper end of the enelle.  After all the lehtest of the 2amd
has thus been washed out, small quantities of the remainder ara placed
on i ronnd, slightly hollowel l:l:ulv of forr (plearie) which is dextoronsly
twirtled and made to oscillate on the flingers of the loft hamd, while
the washing is very gently continued.  When as little as prossilile, and
that consisting mostly of dark particles apparemtly of hornblende,—
except gold, is left, mercury is rubbed with it by hawd, to take up
the golil, and the mereury is afterwanls dissipated from the swalgam by
hieat. This finishes the pLovess, which agrees alimost entively with that
iollowed on the Bids, as dwseribed by Col. Alblott (7. A, 8, Mareh,
1547}, the chiel difference being, the frongl used by the Boksas is consi-

derally smaller,

The mercury is supplicd to the Boksas at two annad o maosiers
r-ﬂ.-:'-x weight by the saoe Soeages who puechase the :_-;ulu{ fram l'Iu.-m,
sometimes giving them alvanees on the possible future production, at
gixteen rupecs o tole.  Several of the tribe, who coubl have lad o
possible collusion, stated that a gang of three o fune peaple will
average two annas worth of gold a duy, and one maan, of fair intelli-
genee, said that into his village of wder one hundeed people, old and
voung, foom one to twe handesd mpees o year might come from gold-
wi=hing,

The gold s here invariably in minote particles, and the Bolsas

=

canmot conceive of the metal as ever being fonmd in

g pieces or
imbedded in solid voeks; and o theory 1 have heand of the manner
of its production has the quality of heing s simple as are the peo-

I that the sdl leaves which are

]:Ilql w i credit it T]HI.H'J il s s
burned by the forest-fives, aet on any iron o) coppir which the
soil or sl comilnans, oo ns Lo taen 10 ke E_r;lul!

sk
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Thie :'I__"-."I'il':ﬁlih'ﬂ* operations and implements of the Boksas are the
same a8 elsewhere in the N, W, Provinees. The elicl evops of the
hot weather (Bharif) ave vice, of several vavietios, and siraded (Mlandia,
Elvusine coracona by ol of the eold weatlier frafid ) wheat with some
Birrley, But besides these, most of the cereals grown in the open plain
are alsoeultivated to somo extent. Maize Cinalli ) is bot rarely grown,

as it 15 sald to be very subject to bie eaten by wild animals (clephants, |

pigs and jackalst)  So great is the damage to the erops by these, that
the inhabitants of one village said, that since most of their guns were
taken away, they had been oblized to give up coltivating a number
of their ontlving Helds in consequence of not being able to protect
the crops.

The puolses arve very seldom enltivated, as the leaves are stated
to be pe.:11!iu1-11.‘ lisble to the attacks of gindar, a Kind of worm
which injures the plants so much as to prevent their maturing their
iruit.- For this reason, almost all the pulse nsed is bought from the

bunyas. Another insect, sundi a sort of weevil, commits great

damages among their stored grain, t*:'-p&uiﬁﬂ}', they say, during the
bluwingpf the puviva (east wind),

Nor are the pmopkin tribe cultivated, the resson given for this
being that they do not tipen their frnit. This, if really true, is & very
enriong circomstance, the Forest tract being so woist tlhat one would
Luye supposed thia class of plants wonlil grow well, "

A good deal of sarsen (Hrassiva compesteis, mustard) and lahi (B,
eruea, Tocket) are grown, chiefly for their il that of the former being
used as food, that of the latter for buming. The young plant of the
fahi s also consumed as greens,—as in France and other parts of Conli-
nental Furope,—and this is the only green végetable they vaise, such a
thing as a garden being unkuown among them.

Their agriculture is probably very slovenly, il one may judge
from the luge piles of manmre near some of the villages, which
they will not take the trooble to remove to, and spread ufion, thiciy
fielda, A still strongey evidence of laginess in this respeel s that
they do not, so far as couli be leamed, vaise & single stalk of tobaceo,
(which all nse), althongh large quantities ave grown in cach village every
vear by Sanis. The latter are men of the plains and almost all of
then reside in the forest for o few months only of eacl year, spocially
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fur the tolaceo-erop, A very fow of them remain all the year in the
forest (1 met with oned, awd take two evops off the gronnd,  The Seads’
homses wre almest iwvariably in o Little cluster apart from the Boksa
villsge, I could not clearly discover what terms as regards land-rent
are made with the Boksas. The facilities for geotting excellent
mannre vender tobaceo a very luxuvionl awd luerative crop, lmt men
of the plains say, its |IlL:.'|.|1'E_\' is not 5o good as that grown outside the
forest.  The Boksas give as the reason why they do not grow tobaceo,
that it is nnlawiul for them to break off the top of the plant (as is
done to prevent its vumming to stalk and flower) ; but this appears
absurd enough, and the cause assigned for their allowing the Sanis to
cultivate their village-lamd on any terms, vig. that the Boksas fave
tso _few men, seems to me almost equally 20, It is to be found thab
laziness is the clhief canse of both ciremmstances.

I can only give details; as to the avea of land cultivated in propor-
tion to the number of inhabitants, in regard to one village, and that
the most comfortable-looking of all those visited. It contained less
than one hundred inhabitauts of all ages, and the extent of land under
enltivation, -for one or other or both erops, was abont fiity acies, The
Government land-rent paid by the Boksas appears to be in general
exceadingly light. 3

After what has been =aid of the agriculture of the Boksas, it
will be apparent that their food is of the simplest, Tt consist of
lread made of the flonr of wheat, barley, or some of ilie millets, or of
rice with a small proportion of dal, and more ravely some lehi or
wild herbs cooked. as groens with a little oil. They also, as above
indieated, consume a large amount of the flesh of wilid animals com-
pared with the ordinary inhalitant of the plains.  Aml, were they
always able to proemre such food as the above, they would be, to say
the least, no worse off than millions of the ivhabitants of India. Bat,
besides that the r]ii.-uﬂuiug process has affected their hu11]rilq.‘ of meat,
it will Be at onee evident, that if the proportion of land to popns

lation thromghout is similar to that in the village instanced above,

pven were it caltivated in the highest periection, sufficient food conlid
not be grown for the inhabitants,  We acgondingly find tliat, even in
ordinary years, most of the Boksas live for months on a wild yam,
called gitkd, which, fortunately for theiy is fowwl in alundanee in

-
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these forests, The plant of which this is the rool is the Divsenren
beelbifera, L, (1), versicolor Wall ; Helwde, Kontl) which s common
in the Bol-Siwalik belt as well as in the Himalaya to some distance
inwand, Tt i of the same genns as the West Tndian yam, amd as the
vadeilee which is enltivated for its tubers in most parts of Indin,  The
tubers of various other wild Diescorcas are eaten in different parts
of this countey, nul Baclinnan Hamilton mentions one, with a similar
native name geagth, as being largely consamed by the savage Dhors
(Tharoos ) oi the Gorckpore jungles. The plant is & graceful
climber having large landsome, heat-shapedleaves, and with little
bulbs (wheuee the speeific name) in the axils of the leal stalks. The
Boksas say the plant ig always produeed from these bolbs rather than
from seed, and as the tubers examined had exactly the same kil of
markings on them as the former, this is probally for the most part
the caze.  The tubers themselves ave fvand at varying distances, from
a few inches to several feet, under the surface of the gronnd. The
plant is lnxnriant from the commencement of the rains in June; till
about March, aiter which, as the stem dies away, there is no clue by
which to find the tubers, so that, for at least three months of the year,
they ara seldom ik at all dug,  The Boksas declare that the githi
will not keep for more than a few days, after which it drivs up or gels
rotten, but, from various cirewnstances, it seems not unlikely that this
wis merely given as an excense for their having none storedup,

These tubers weigh from an omnee to (it s stated) five or six
pouds, avernging perhaps a ponnd,  For eooking, they are peeled anl
ent into phasks (slices), which ave put into an carthen vessel with
water aml ashes, the latter being added in order to remnove the excessive
Vitterness of the raw tuber,  They arve then cooked over a dow fire for
from six to ten hours, gencrally in the night-time, and are afterwands
washed before being eaten. An adolt, it 2 said, will get througl from
two or four pounds at o sitting, using as a relish flesh (huliya ) or
pulse, -

The Boksas themselves assect that they always prefer the cercals -
as food when they can get them, and that it is only necessity which
drives them to eat the githi, They say the latter merely aets as
prt-baja anl has no strengtle (lwwal ) in it and in the more prosperous
villages it is never constned except in time of famine, In some of
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the worst villages, again, they aflicned that doring the two vears of
I!lt' ‘;1.1 i laiinge 'I|Il.‘_1.' ]IIIII 1L \'I';.[\_".l.llif" !.Il-lilt '|'|'|I!I.II."A.'|.'|'1 px.'-..-]n: |||r :.l."|'||'| r',
Seill. with the nsual l'i"':lhl.i']li,'_'.' of wankind to make (e best of o bad
bargain in such o case, they atbvilote varions virtues to this kind of

food.  Thus, they state that it does not cunse thivst or flatulenee,

< and that their freedom from gpleen is attribatable partly to cating it
Their estimate of it, as tending but little to strengthen the body, 15
®- much nearer the truth, as like the other yams, it is mostly composed

-

f

of starchy . non-nitrogenons matter, and long-continned snbsistence on
any such dict will tend to debility of body, This mnst be kept in
mind when we cone to consider the gt*‘l'H.'T:ll 1||Il'.':~l.'l"1l.~i a5 to the
health of these people. .

The Boksas are fond of tobaeco, which, when they have no hookah
by them, they smoke in o twisted-up leal (padicied ) ; and they took
kindly to Cavendish, which, however, they found very strong after the
light unfermented tobaceo they use,

All the megg except those who follow Nanak, indulge in spirit

drinking, Some of them denied that their women drink, or said
that they never do so until past the ehilid-bearing age; and one
man indignantly asked * What nead have they o spirits, sinee they do
not have to go ont into the jungle, or sit for a whole night np in afded
(= muchin) among the musquitoes, crying, hoo-lieo (to frighten wild
animals from the erops ¥)"" Bat it seems certain that many of the women
also drink.  Boys begin to consame spirits at the age of ten or cleven,
anil the adults confess that t]u'_v all drink whenever ﬂu'-:.' can get liguor.

Yet, it would appear, they very seldom carry it to intoxication or so far

as to nnfit Them for work, but are generally contented with two or
three elasses.  The ligobr, here as elsewhere in the district, is manu-
factnred from shive, and as it is sold at one anna® and two annas a
soer, this does not imply a very large consmmption of alechol. Tn one
village, the ablde informed me that his costomers eomprized about
fiity adfit males, and his sales per month were equal to 80 seers of
Tiwo anna spirits, which indieates g not vy considerable average con-
m]llr[:l;ui] of the “l]ﬂ'l'l' sl as it is,

The best of their purohits oiten lectures them oo their drinking
habits, declaring that when they get a fow annas they invarially ron

off to the Bhattd to invest them, bt he confesged with some sadness
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that his adimonitions do no good, while the Boksas standing rownd
hali-langhing denied the elarge of drinking wore than is good for
them, They affiem that the spivits help, with géthi and flesh to save
them from spleen and bedy,

I now come to what is practically perhaps the wmost in-
tevesting queation comneeted with the DBolsas, vix, their general ‘r" s
state of health and it discases to which they ave lifble. “Ang, in
palliation of the nieagreness of what I have been able to discover under .
this head, it must be remembered that, among savages like these, each
little fact must be expiscated separately, and the information derived -
from. ope man checked by repeated _:,;ru.4s-til:uriliirlli1|g of him and
others,

It may be premized that inoeulation is guite unknown among
them, anmd all denied that they nse any medicinal substance whatever,

As ome wan put it “ What medicine do we know except Shagedn i
LE v ¥V ;

The only diseases unconneeted with malaria vegardjne which parti- \"r'
calar inquities were made, were urinary ealenlus, leprosy, cholera and ¢
small-pox. " Cases of the two first have ocenrred among the Bolsas, but
the aggregate pumber of the tribe 15 so small, that no generalization of
value could be made as to the raveness or frequency of these diseases

among them, as L'l}ml:-:m:d with the nhabitants of the district g{'num“y,

L

Only one epidemie of cholera was montioned to me.  This ocenrred x
in 1862, and carried off nimeteen people ont of one middle-sized
village. One sporadic case appeared in ancther village apparently
about the same time.

The people were alile to furnizh some particalars of epiflemic small-
pox in five dificrent villages, four of them apparently in the same
vear. The details indicate very varving intensity, as in two of the
epidemics, althongh a good many chiliven had the disease, no deaths
oveurred, while in each of the other three, ten to twenty, most ly young
per=ons, died,

Ordinary intermittent foffor is not unknown amongst the Bolsas, ™
bast it iz by no means common, and & number of those exm

b

ned had
liad no attack for many vears, Deaths occasionally oeenr from a form

of fever which seems from their deseription to be a typhus with
Lilious complication, and whicl proves fatal in five or six days, if at all,
L]
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In s proverbiably wmalovions distvict like that inlmbited by
these people, one might have been prepared to find the * Spleen-
’ test,” of some importance, awl T was somewhat surprised Lo dis-
cover that in not one of the numerons adults examined, was (e
spletn notably enlarged.  Indeed most of them lnd never hoapd of
© % such a thing as piled, while those who had, generally atbribotod (ieie
freedom from™it to—as usnal the githi and® aleohol they consnme.
The percentage of enlarged splecns among the inhabitants of a district,
« 83 a test of the intensity of malaria in it, was first proposed by Dr.
Dempster, when on the * Canal Committes” in 1847, and, sinee that
time, it has Leen held as a dogma by probably the balk of the profes-
sion in India, that a large nnmber of “ amue cakes” shew increased
malarious activity in o district, while a blank returm as to enbirgred
spleciis would indieate alsence or wealkness of the missm, Tudeed, a
report is on recond, by a member of our serviee, who, when acting on a
committee appointed to sclect a sanatarinm, having in the course
Y of afew minutes examined some of the residents of the village,
and found few or no enlarged spleens, immediately pronounced the
site ¥ free from fever influences.,” But the almost total sbsence of
spleen affection among this tribe, who inhabit from year to year, und all
the year long, a tract whereall the elements generally considered

necessary, for the development of malavia are in full perfection  for
several months each season, and where it is but too eertain that the
miasm itsell exists in the greatest activity at that time,—wonld induce
us to believe, that thereis still some datum to be diseovered ere the
* spleen-test™ theory can be formalized.

Nor are “we by any wmeans at the bottom of the question
of acelimatizalion ﬂ‘.r-u:;]lun], in :'L'g.;trﬂ to o cuse n|rp.u'rut]y §
simnple as that of the Boksa living in comparative Lealth thronghont
the year, in a tract twendy-four hours of many parfs of which, at
certain seasons; wonll Le deadly to the newcomer, The Boksas

P comparative 1mmunity from malarions fevers ligs l'l'cquuntl}' Leon
T attriluted especially 1o two canses; Tsty their not going out of doors
after sunset in the fever-season, and 2nd, their houses being raised on-
poles at that time, Uniortunately, mmong our Bolsas, neither of (hesa
habiis hias any l'xi"l.--"1'l‘,-— WOSEE O |'|-u||_'.1 Hre ll.lt]{t|||.|-'|.'l.':|l:I anil 1||t]|ﬂ|||'.['|1

in the rains, the Boksas naturally ave not inelined to go out after durk
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it s aveidable, vet they make no special difference on account of
the visk of fever.  Thos those whose tnm it is to go onl and spend o
night up in the find, inonler to drive away wild beasts from the
erops, do 5o in the rains as at other times,  Nor are the BDoksas the
only people who may become * acelimatized.” T met at least one Sdwi

el Tl no

who bad spent two complete years in o Bolsa elead
fever,  Awain, some others do not so easily undergo tHe “ acelimatie-
hl:.;" [Frocess. I ilh-ilurll.'-l ane ffide of Lordsmen from near .-Ullll-'l'!!_, ol
whom a certain number had that scason (as in other years) remained
down to tend their herds throughout the wains, o very large propor-
tion of them had had fever severcly and at least one bad very lad
spleen, Very many of these gotiyas sufice severely in the forests during
the nuhealthy season.
Ii we cannot as yet explain fully the canseof this difference, T may at |
lensi state in what respects the habitations of the Boksas and of the
gl tyers ordinarily differ from each other, more especially as the differ-_

enees observed tend to confivin the truth of modern views 63 to \Mﬁ?"

sanitary improvements.  The Boksa villages ave gencrally situated st
soqne distance fromn forest amd jml:{ll-', i or near the centre of the wide
open %pace comprising theiv fiells; they cousist of onv very wide,
roomy, clean street, nnencnmbered by ont-honses, &e,, the loors of the
Lionses ave vaised o foot or more nbove the surface of the gronnd, and
are kept beautifully elean; the eattle are aliost never lodged under
the same voof with the hwman vesidents, except when there i3 great
fear of tigers, and (then they are in a separate chamber divided off by
a well-lipped waltle and dab partition ; nor is their dung allowed to
acenmnlate close Lo, far less in the lionse.

[n almost all these respeets; a ;’;ﬂh" shows a very marked difference
from a Boksa village.  The former consists of immense gquadrangnlar
sheids, which e not necessarily or often pitcliod i an upen spaee, bul,
8 THore I'n--!lh.'llli}' happens, are surconnded l..'hin‘t:r np Lo their doors |rj*
forest and broshwood.  In these sheds the hevdsmen and their herds
live in eommon, the former ocenpying the inner, the latter the onter

ol of o oshed.  The floors of these ave not mizal above the level of
the ground ontside, and the dong of the animals s not, so for as [
conthl learn, removed for many weeks or wonths at a time, or at most

only to just ontside the doors, =0 that the whele place is one vast

e



Il_‘li:;—b_] O the Dolsas -:}'— ”iljrn.-i-'r‘. ]{IIH

dunghill and affords by no means a pleasant promenade even in the
cold weather.  With our modern views as to the effeet that filth and
close, fuonl air have on health, we need harvdly wonder that the Gofiye
is more subject to sickness than the Bolsa, or that the latier atiri-
butes the greater liability of his neighbour to fever to the state of
uncleanliness in which he lives,

In the course of my inguiries among the Boksas, it beeame evident
that there is a very strong seorbutic tendency amongst them, of which
the state of the gums affonds a fair indication, Tu this pre-cminently
statistical age, it wonld Tave been more satisfactory had T been abile
to give a good many figures bearing upon this point, but my attention
became divected to it so late that I can speak positively as to the state
of the gumsin ten men only, These were taken promiscuonsly, aml
the goms of nine were more or less livid, spongy and hemorrhagie,
the one exception, with sound gums, being a robust young lad.  In
order to have some ground for comparison, the gums of several scores
of prisoners in the Bijnour jail were subsequently examined on
admission and at the time of discharge, and, with the exception of 2
{or 3) old thin-blooded men, and one lad who had been subject lo
considerable privation ere admission, the gums of all were healthy.
These were sound even in the case of several who had been jor some
months on the keealit dict, which consists of ouly 16 oz, of flour
with 4 oz, of pulse or 10 oz, of fresh vegetables.

The haemeorrhagic tendency of the Boksas appears to be shewn also
by the great frequency and fatality of dysenteriv affections among
them. Of seven deaths, the ennses of which were at various times, and
withont special design, detailed to me, five were from simple dysentery
or diarrhoea, and two from dysenteric complications of fever and small-
pox (respectively),

It may bea question whether the malari:
panze fever among the Boksas to anything like the extent which
might be expectid, has not something to do with the lowering of the

i, though it does not

* system indicated by these porpuric or scorbutic symptoms, bul | o

not think we have any eause for it beyoud the wretched food on which
many of these peaple live. Tt has boen seen, that the area of land
tilled in a village is generally mueh le<s than would provide a snffi-
cient quantity of vercals for the inhabitants nuder any system of culti-

28

L]



170 i the Bolsas of Bifoe, [No. 8,

vation however energetie, sl that consequently, excepl in one or
two favonred villiges in good seasons, the mass of these people mostly
subsist for a great part of the vear on the wild yam, which does not
contain all the elements for properly replenishing the blood,—that
their supply of pulse which wight supplement this want is not large,
and that they grow almost no vegetables. Doublless the flesh they
eat, when it can be got, tends o lessen the detrimental consequences
of their monotonons and miserable diet, bot with the Disarming Act
even partially enforeed, they do mot get the full benefic of that
palliative. They are, at the best, bat spare small mon, and become
prematurely old and feeble. Men of forty I have noted as * thin, grey,
and breathless,” and they themselves attvibule their ailments to scauty
iood.

Tt wonld appear that the state of system induced among the Boksas,
by the circumstances of their diet, is similar to that arising amoung
some classes of the Trish from continued sulsistence upon the potate
alone, as detailed in a paper read to the Dublin Royal Sociely by a
weedical nrember in the course of last year. It is also analogous to that
vondition which is noted by Dr. Monat as leading to the fvarful mortali-
ty among the Sontals, and members of otlier wild tribes in the jails of
Bengal, and which has also at times been observed nmong prisoners
in "Great Britain, in consequence of ill-advised changes in the dietary.,
Within the last few months, the existenée of n similar state of consti-
tution cansed by poor diet has been suggested, by an experienced
medical officer, as proedisposing to the fatality of epidemic fever among
the prizoners in the Punjab jails, This state of system, as existing
among the Boksas, is perhaps more nearly allied to scurvy than to any
other dizorder, and althongh they or other people; in a condition of
freedom, in whom it exists, probably seldom dic immediately from it,
yvet it renders them infinitely more liable to sucenmb to attaclks of
epidemic or other disoriders.

It is likely that the debility so evident in the adalts likewise
exists in the chiliren of this tribe, Besides the numbers of young
persons alloded to sbove, as carried off by epidemics ; of 14 instances
in which the age at which death ocerred was incidentally mentioned,
cight eceurred before puberty, only six afterwards ; and in almost all
the familics whose circumstances happencd 10 be detailed, the minonity
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only woere then alive, amd in ouly one of these, hiad so many as threo
persons reached manhood,

The statements given above, however, though significant enongh s
indications, may not be very definite or on a sufficiently large seale to
eonvinee ; the following facts do not labour under the latter defcet.
Seven Boksa villagas have become extinet, and no new Boksa setile-
ments lave been formed within our limits, in the memory of living
men, and as the Boksa does not emigrate from the forest, the question
arises © What has become of their former inhabitants 2" There is no
trace of any of them having migrated to the villages of the castemn
Boksas beyond the Ramguuga, and only a very few from the western-
most extinet village Lullutpore, sppesr to have erossed the Ganges
into the Doon Boksa settlements, so that naturally one might expect
the existing villages to have increased. But the fact is that of seven
of the villages, where special inguiries were made as to inerease or
decrease of the population of late years, the largest of all (Bugnulli)
had slightly increased, two others had vemained stationary, while the
remaining four had decreased from 50 to 90 per cent., and either figure
will leave a margin, even for the irrepressible inexactness of the
oriental.

While trying not to exaggerate the importanee of these facts and
indications, T cannol resist the impression that these western Boksas,
the far ontliers, as T presume, of one of the aboriginel races, are surely
and not slowly, dving ont. Several eanses seem to contribute to this
process,  First among these may be pat the unhealthy climate of the
forest-tract, although it is impossible o say how, or to what extent,
it acts in impaiting the health of the race, or to separate its cifects
from those of the other agents in operation. Second, and most
pulpable, is the miserable diet on which most of the tribe habitually
subsist ; and thind, the efiect of epidemies is most fatal among a
people whose blood is impoverished, and their strength impaired by the
preceding canses. 1t s been seen that epidemics of small-pox, in
particular, are frequent, and often fatal among the younger Boksas,
and, had T remained longer in the districl, 1T meant to have taken
steps for sending vaccinators amongst them, 5o that the severity of this
seonrge might be lessened in its future visitations. Tt is possille,
however, that ere this time the Boksas have come within the range
of the general vaccine operations for Rohilkhnnd,
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It might be supposed that Boksas are irequently Killed by tigers
anil other wilid animals, bt T ouly heand of one wan who had - perish-
ed thns, having been killed by an clephant. T was sabsequently
informed, on denbtinl authority, of three of them having been killed
by one tiger, in 1363,  In all likelihood, the frequency of wild bensts
‘near their villages at cortain seasouns, renders these people peenlinrly
wary. At the sametime they hove the veputation of being very
daring with tigers. I met one man who had been seized and mangled
by o tiger a good many yvears before.  The brute having been driven
off by the other Boksas, who lad no firc-arms, was shot by the
wounded man as soon as he let him go, alihongh he was laid np with
his wounds for many weeks afterwards.

In bringing to a close these obervations on the westen Boksas,
attention may be directed to three special points which have come out
more or less strongly in the cowrse of them.

The first of these is a fact, which may possibly be of some pr
moment, viz., the eertainty that, ameng the inhabitants of a stri
ly malarious tract, the proportion of enlarged spleens is not necessarily
great, as the prevailing opinion would have us to believe,

The second point is also of some importance, not only as bearing on
the inquiry, as to how, and to what extent the Boksas resist the
influence of the funereal tract in which they live, but as related o the
great sanitary questions which are agitated in the present day @ it
relates alzo to the nature of some of the circumstances in the sites and
construction &e., of the Boksa villages, which apparently have some
effect in warding off the deleterions effects of the climate, during aud
after the rmns,

The third point s a mere hypothesis, and consists in the sugrestion
that so far from the Boksas being Rajpnts, who migrated hither many
generations since from Rajputana, as the traditions of the eastern
Boksas say, they are probably either the relics of one of those waves
of aborizines which the advancing tide of Aryan immigration drove
irom the Gangetic plain into the wilder recesses of the country, or, as

is more likely, they constitute one of the extreme branchlets of that
stem of the Turanian tree, which, rooted beyond the Kuenlun, has, at
varions times, sént its boughs far and wile towards the sonth, The
materiuls availuble to me, under this heal, are so scanty that the case



'l..‘iﬁ.";,] e the Boksas u_,r' Hr:,a'rr-urrr. 178

Tias necessarily been left “not proven.” Bome other enquirer may be
abile to throw fresh light on this subject,

But, even should these observations answer no very definite practical
purpose, still, if my beliei that the western Boksas are gradually
vanishing be corvect, it may bo of some interest to have on recond
their peculinritivs while they are still numerons and united enongh to
deserve amd repay attention, aud I shall not consider my labour lost,
if, in the opinion of those whoss views are worth having on such a
subject, this end has Liere been at all adequately fulfilled.

Religion, Wythalogy, end dstivncmy awmong  the Kavens > —By the
Bevevend F. Mazox, D, 1, Missionury to the Karen people,

[Received Tih September, 1561.]
Renaiox.

The Karens pray more, and make more offerings than the Burmese ;
bt their only object in these observances is to obiain benelits in the
present existence, principally health and prolonged life, so they cannot
be regarded as religions; while the Burmese make them to procure
benefits in a fotore state, and arve therefore a religions people, though
by no means so moral as the Karens,

The Karens believe in the existence of one eternal God, the Creator
of heaven and earth, and have traditions of Gol, and the ereation that
must have been devived from the Old Testament Seripture. The jollow-
ing affords a specimen :—

4 Anciently, Gol commanded, but Satan appeared bringing destruc-
tion.

Formerly, God commanded, but Satan appeared decciving unto
death.

The woman E-n and the man Tha-nai pleased not the eve of the
dragon,

The persons of E-u and Tha-nai pleased not the mind of the dragon,

® The following pages bave beon prepared in reply to ¥ Queries respeciing

the homan race addessed to travellers, by a Committes of the British Assovia-
tion for the advancement of scienes.”
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The n!r.'t;;{l.lu loodiesd om then,—the dragon Degniled the womnn and
Tha-nai,

How is this said to lave happened 2 =

The great dragon suceceded in deceiving—deceiving unto death,

Low do they sy it was done ?

A vellow fruit took the great dragon, and gave to the ehildren of God 5

A white frait took the great dragon, awl gave to the daughter and
son of Godl,

They transgressed the commands of God, and God turned his face
from them,

They transgressed the commands of God, and God turned away
from them.

They kept not all the words of God—were deceived, deceived wnto
sickness ;

They kept not all the law of God—were deceived, deceived unto
death.”

Other traditions may be found in the appendix to a little book pub-
lished by the London Religions Tract Socicty called * The Karen
Apostle.”

The names Tha-nai, and F-u in the above verses arve sufficiently
near the Biblical names of Adam and Eve to show a common origin ;
while they are so diverse from any mode of rendering those names
adopted by cither Roman Catholie or Protestant Missionavies ns to
prove they have not been derived from modern names.

The scriptural traditions have been found prineipally ameng the
Sgaus, and as we leave the Sgan tribes, we meet with others that
seem to me to have had a Hindo origin, - Such are some of the tradi
tions among the led Karens. They say:  Aneiently God ereated
the heavens and the ecarth, and he formed two persons. One was
called * the female Tha-In,' snd the other * the male Tha-ln.! God
placed these two persons to superintend the whole world.  And Gad

created trecs, and aniwals of every kind, and he wrote their names in___(

a golden book, and gave it to the two persons whom he created, and
according to the names found in the book, they ealled every thing.
Gond ereated all things by his ward and his power. e created every
thing with a body, with seed, and with fmit.””  Thus far the tradition
preserves a Biblical character, Lut they go on to say: © God did net

-

"
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ereate all things at ence.  When God cveated the emth at fivst it was
not as large as a cotton spindle. There waz not a8 much in it as
there is in g butterfly,  Aod God commanded that the male Tha-lu
shonld rale over the sloy, and the female Tha-ln should wle over the
cartly, and all the animals on it. Al that which made the earth
inerease was the earth-worm, and that which made it firm was ivon,
sl that which sewed the earth together was sill.  Amd before the
iron and the silk had united the grownd, the whole carth was covered
with water, God was not pleased with the look of it, and he separ-
ated it by pressing the earth together with fron and silk, when the
water flowed out and beemme rivers and seas, and the dry land appear-
ed with its mountains and hills. And the three things that helped
the earth, were the earth-worn, iron and sille, There was o spider in
the sky, and he was able to pass to and iro between heaven and earth.

“The first mountain that was created was Lwie-nya ; aud the first
rivers formed were La-ko-men,

Lie-la-sho, and
Mai-e.

# Al the river Lie-la-sho had its sources among the mountains of
Rako-zho,

# And God ereated a precions stone, and it bocame a great tree, and
the first tree was Than-duo, and the fivst grass was the Chrysopogon
acictluris,  And the fivst bind he formed was the Night-jar, and the
first fish was Tai-pai-men-bo, amd the first snake was Dic-lo-to,

“ God created two suns, one was the husband and the other the
wiie, and they were shut within a palace with stone gates, and gave
no light.  God therefore gave the Pangolin to eat o hole through the
gates which it did, and broke out all its teeth, and then the suns eame
forth, but the heat was so great that neither man nor beast could
endore it.  Therefore man entreated God to destroy one of them.
And Gud told man to make a bow, amd to shoot an arrow into the
_ fiee of one of the sans.  Ho the man went up into the valley of monnt
Ra-ko-sho, and shot an srrow into the face of one of the suns, and it
censed to give light and beeame the moon, which Gal appointed {o
rale over the nizht.”

Another version of these myths i= given as follows:  “ The Red
Karens say : Where, or how Gud eane fnto existence, they koow not ;
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Bt they know that there is a God who has POWer OVer all things; and
that this God existed before the ereation of the heavens amd the cah,
He was like the air, and lived in the sky, like the wind ; and like the
witil he went abont everywhere,  This he did through his inheront
'|:'ll'l'|.".'|."l.‘. /]

“ And God prepared himseli to ereate the inhabitants of heaven,
and the inhalitants of earth 5 but before he ereated heaven and carth,
he ereated two persons.  The one a male, ealled the * male Tha-la,’
awdl the other a female, called * the female Tha-du.”  The signilication
of Tha-ln is to float about like the wind. They do not fall to the
ground like a man from a tree top, but remain in the air,

“ (Godd pat into the hands of these two persons the work of superin-
tending the heavens and the earth.  He appointed * the male Tha-ln’
to take care of heaven, and *the female Tha-ln' to take eare of the
carth. Then when these people saw any deficiency, they asked God
for what they reguived, and he gave them seeds and the elements of

things, in order that they might make the earth complete.

“Zome say that he who created all things under the direction of
God, was Le-a-pai ; but the greater part say they were ereated by © the
male Tha-lo,' and “the female Tha-lu,” and that the person who
shot the sun's wile in the fmce was called Thye-kha, These four
persons are reganded by the Red Karens as working for (God continu-
ally, They also speak of another super-human personage that they
call Pai-ie-pai-bya.”

All the Karen tribes have traditions of God having onee dwelt
among them, but as having forsaken them.  The trwdition 18 varied.
Sometimes he is represented as dying and rising to life again ; and
somnetimes simply as departing.  We have in verse the following :

S Y, about to retarn, commandasd, commanded ;
Ywanh, abaut o |lrp:|.:11 eotmandod, commnmled ¢
He commanded the sun to come and weep for-him,
He commanded the moon to come wnd weep for liim,
He commanded birds to come and Wosfe fur L,
Hir eommsudod .-_:!ui.r:l"':-\. Lo come and weep for him,
Worldly poople sot themsclves ap;
Worldly people came oot
A Sgun story says: “Aueciently God dwelt with the Karens, and

they said to him: * Thon art very old” e replied: *1 will kill

7—
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mysell by oa Teap;” and he ealled all his childven to come and receive
his dying commamls,  They came, and after each had been charged,
he leaped into the sea. ThelKarens van away into the jungles, but
the white foreigners could not ran, and they said to the Karens:
*Elder brother, T will go to where fathior commanded me The
Karen réplied : * T will not go.' But the white foreigner went to his
home, and leaping into the sea, bronght up the body of lis father,
His father said to him, ‘T am not dead ;' and he gave orders to his
children to come awd receive his conunands again, as hie was about to
go away, But the Karens had run away afar off, so he said to the
white foreigners: ‘Do not stay here' And he washed them over
with sandal wood, and =aid: * If you stay here, the Karens will perse-
cute you.! 8o they followed their father, and he gave them another
country,

“The Red Karens say that anciently, after the transgression, Gl
called all the different races of men together to learn to vead, and all
went, and every one studied zealously except the Karen, who did not
study in carnest like the White Foreigner, the Chinese, and the Bur-
moese.  ITe went to and fro, and played, and did not anderstand books
like the others. Adier a while, God dismissed the people and all
vetnrned home, but the Karen was not skilled in boolks, like the other
nations.  Still God had given him a book, but when he would study
it at home, his wife seolded him, amd drove him off to work. He
therefore forgot what lie had learned, and did not take care of his
book. g

# 0ne day, while he was absent, his book iell into the fire, and was
burned, and being unable to write, the Karens have had no books from
that time to the present. However, they observed the variegated
wmarks left by the letters of their books in the ashes where it was burn-
ed, amd they made diligent efforts to embroider those forms on their

dresses,  Heneo it s that the Karens are able to emlroider different

forms on their dresses,  Had they not looked, and imitated the lettors

of the book that was burned, the Karens would not be skilled in any

thing."
The above is from a Bghai assistant that spent two years among the

R Karens.
24
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2
Ta-vwa.

The Sgan and Pwo name of Godd is Y wa, but the Behais nse o pre-
fix and say Ta-ywa, To this nmne Ta-vwa, they attach long fabulons
legends of which the following is one; and appears to be of Hindu
origin.

The Elders relate concerning 'I‘n-:.'w;l. anil say There was a woman
who was pregnant, and when it was hot, she went and spread a o
ment ont to dry in the sun, but so soon as it was spread out, it censed
to be hot, and clonds came np. Then she cursed the sun, and asked -
%At first thon madest it hot, Tmt now thon hast made it clondy :
Why is it e0? The sun eursed her back in veturn, and said: 1 wish
thon mayst be pregnant three years, and when the child is bom, may
it be no lavwer than a jujube 1"

Ajter this, the woman remained pregnant three years, and at the
end of that time, she was delivered of a son not larger than a jujube.
The child eat, at first, as wneh rice at a meal, as can be put in the
cover of o rice chutty ; and after a liitle while, he eat a wash-bason
full, and could wrestle with an ordinary man, After another short
period, he eat as wuch riee as would cover a small table, and could
wrestle with a strong man.

He asked his mother why he was so small, and she repeated the
circumstances as related above. Then he said: “ I will go and compel
the san to make me grow larger,”  Every moming and every even-
ing, he worked hard to make himseli a bow ; and when he had finished
it, he went up to the sky, to the place of drawing water of the sun
and moon, and there he met the children of the sun and moon coming
to draw water.

He hent his bow, and placed his arrow on the string, which was an
Avreca Nut tree as long as the height of a small mountain, Then L
said to the children of the sun and moon, “ Go tell your father to come
here, and make me larger,”

The ehildren of the sun and moon were afraid, and said to thefr
parents : * This man is very bold, and he said to us: ‘ Tell your father
to come here and make me larger, And le was about to shoot ng
with his bow."

The zun said: “T that be the case, let a cock go down and picds
him to death,” T.'l-f“‘!l. drew his bow, laid on his gigantic Areca
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troo arrow, amd took aim at the cock, saving : © Tell yonr master to
come down and make me great.,”  The cock flew away sereaming with
fright, and told his master that Ta-ywa was very fierce.

In like manner, the sun sent a hog, and the hog was afraid, e
sent a horse, and the horse was afraid.  He sent an elephant, and the
clephant was afraid. Every thing was afraid of him.

Then the sun said: 10 it be thus, then muke the waters rise, and
Tie will be drowned.”  So he made the waters rise, but Ta-ywa made
a boat, and remained quietly in it. When the waters iell, the sun
said to his childeen : “ Now that fellow is dead, go draw water,” So
they went to draw water,

Ta-ywa said to them again as before :  Go tell your father to make
me great.”  The children were afraid, and returning to their parents
gaid = % That fellow is not dead.”

Then the sun said: “Ii it be so, we must make it burning hot.”
S0 he made it so hot that no one could endure it ; but Ta-ywa created
a banyan tree, and dwelt nnder its shadow.

Adfter the heat had passed away, the sun said to his children : © Now
ihat fellow is dead, po draw water.,” They were met again as before,
and sent back with the former message ; and they went and told their
parents that they did not dare to go again to draw water.  On hearing
ilis, the sun made a bamboo tube, and went to Ta-ywa, who said to
him: “ Make me great.”  The sun took the bamboo tube, inserted it
in him and blew him up larger, and larger, and asked: “ Large
enough?” Ta-ywa replied : * Not yet large enough.” e blew
azain, asked the same question, and received the same reply two or
three times, till Ta-ywa was satisfied, but when he rose np, his head
hit against the heavens. The sun then flattened it down with his
hand till it was low enongh, and then departed.

When Ta-ywa returned home, the people suid : ** He is very great.”
Aud they envied him, and determined to kill him by stratagem. So
they said to him: * Thy mother has no stones, on which to place her
vice pot on the fire, let us go and bring her some stones.” Then they
went, and sought ont the largest stone they conld find, and all the
villae went to work to dig it up, and in order that it might roll over
him and kill him; they said: * Go watch below, and carry it." 8o
Lie went Lelow on the side of the hall where they were digeing, and
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waited in the road (o i]lLl‘h.'l'l'l' it When the stone came rolling down,
he ran and took it up, and carrying it to the house said : © Where
shall T put it 2" They replied, © The house will break down” So
he put it on the gronnd.

Then they devised again to kill him, and said : “ Thy mether has
got fever, and there is no large wood to make a great fire for her, go
and bring some.” o they songht out a large wood-eil Lree, and went
and eut it down, and told him he mnst reccive it on his shoulder.
He therefore canght it when it fell on his shonlder, and earrying it to
the house asked : © Shall I put it in the honse?” The people re-
plied : ¢ The house will break down." Bo he threw it en the ground,

Then the people said: * Ah, the rock rolling on this man did uot
kill him; the wood-oil tree falling on him did not kill him; but were
a tiger to seize him, perhaps he might die,” They therefore said:
“Thy mother’s fever continues, though we have offered fowls and
hogs to the spirits, but were we to offer a tiger, she would recover.” .
So the people made him.go seek a tiger, in the hope that a tiger
would seize him. He, however, had no fear, but went in search of a
tiger's track ; and after finding a very old one, he followed it up till
he fonnd the tiger, which he seized and carvied alive to the house,
when the people said: * We are very much afraid. Go turn it loose.”
Bo he took it back, and let it go free.

While his conenbine was secking vermin in his head, she was movad
with compassion for Iim, aml the tears dropped on his thigh., e
gaid: * My fnithful girl, what is it? Tt does not rain. Why is it
that water drops on my thigh?" His concubine replied : © Ah, wmy
dear boy, people are envious of thee aml laying snares to kill thee.”
¢ Indeed 1" he answered, ** Is it really s0? I people do not love me,
then I will go away.”

Every morning and evening, he worked on a bugle to give it a plea-
gant sound,  When he had finished it, it blew ont of itscli, * Father
and mother do not love me.  Brethren two go abroad.”

He said: * That is pleasant,” and he prepared food for his journey.
A hog of five spans round the body, five bundles of salt, five rolls of
fish, and five baskets of rice. With this he started, and blew his
horn as before, till he wmet with * Long-legs” planting, who had a
gilk-cotton tree stuck in his bair, whose shadew covered seven coun-
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tries,  While he made holes for the viee, his thivty conenbines chopped
in the seed, e said : % Ah, the hardest thing is planting.  Who is
this that comes blowing a bugle?  Let us wrestle,”

T:L-}"I'L‘;!. gaid s * Ak, thy fatlier and mother loved l,]u.'{-, &0 YOI CaAn
worke and prosper; but my parents did not love me,  They said T hiad
grown exceedingly great, so I came away.”

Though Long-legs planted rice with thirty conenbines to sow the
seed for him, he said “AL, it was so with me. Because my legs
were long, they did wot love me.” He thereiore prepared a hog of
five hand-breadths, five baskets of rice, five bundles of salt, and five
rolls of fish ; and when his thirty concubines came weeping after them,
he spit on them, and they turned to stome.  Then the two went on
their way.

Thus they travelled together, and the same scenes were enactod
when they met in turn with Long-srms, Three-toothed, Broad-ears
amd Hollow-brenast,

Having become six in company, they travelled together till they
came to a fork in the Sitang river, made by an island ; and there, thoy
exhausted the water. Long-legs laid lis legs across for a dam, Long-
arms stuck his arms down perpendicularly for posts, and Broad-cars
put his ear down on the interstices. Three-toothed bit up the fish,
and Hollow-breast received them into his bosom.

When they came to divide the fish, Long-legs wished for all he
conlil holil on his legs; Long-arms for all he could hold in his arms,
Three-toothed for what he eould take up with his teeth; Broad-cars
for what he could hold on his ear; and they asked Hollow-breast :
* How much do you want?™  He replied: ® [ want all T can hold in
my breast.”  His associates answered : © All the fish put together will
not fill thy bosom.  Why do you want o mueh?"”  And they (uar-
relled,

Then Ta-ywa, Long-legs, and Long-arms went in one direction ;
while Three-toothed, Broad-cars, and Hollow-breast went in another.

Ta-ywa and his associates met with Shie-oo, and they said : * We
will cook rice.”  They went and asked Shie-oo to give thoan some
fire, but he said: “T will not give to you. Yoo muse wrestle. Ti
you throw me, I will carry the earth, but i yon fall, yon wmnst bear
up the earth.”
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This Shiv-o0 had a spur, like o cock, and when Ta-vwa wrestled
with bim, Long-legs came behind, and tripped ap Shic-oo, lnt his
gpur entered the leg of Long-lews, and the blood flowed out like a
river.  When Shie-oo fell, Ta-ywa trod him down inte the earth till
he was immersed in it ; and Long-arms thnst him down as far as Lis
arms would reach ; and then Long-legs trad him down as far as his
legs would go; and Lie went down below the earth, and has o carry
the earth to the present time.  When the carth quakes, people say :
# Bhie-no is raising himseli.”

Ta-ywa and his associates pursued their jowney, and met with an
empty houwse,  After they had sat down, and deank water from a
spout that bronght down water fvom the brook above, they went up
into the hoose, where they found a guitar,  After Ta-ywa had tuned
it, hie played and sung :

# The houze is pleasant, i3 fuie
The owner is where P Is where? ™

The place where he sat was on the head of a very beantiful girl,
who was hidden in the eveviee of the floor, and she pinehed him. e
thought an insect had bitten him, and taking a cleaver he opencd out
the erevice of the bamboo floor, when he eame on the head of the gid,

Shie said to them: * A, my dear boys, how is it that you are here ?
The great eagle has caten my father and mother, my friends, and my
Lrothers, My parents had eompassion on me and hid me.  How have
you appeared ?  The gret eagle will come and devour you.”

They replied to her: © My dear girl, do not be afraid. Go beat
ont pulddy and cook rice for us.  So she went and beat out paddy, and
cookad rice, and eat with them,

They asked the gid : * At what time does the great eagle come ? "
She answered : ¥ When the sun passes the meridian, when it is Talf
wav down, and at smn-set.”  Then they said: * put np a split bamboo
1-”._:|‘ to the honse, of seven layers; and below them a layer of iron,”
This was done, and then they made a tin bow, and an iron bow. The
tin how, they called the silver bow ; and the irn bow, they called the
olil bumboo bow. Then they called out to the eagle singing :

# Eyery thing has the Eagle devenred,
Fathor, mother, and o wide land,

Has eaten fiher and mother,

But me in compassion they hid,"
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#Aha" the eagle exclaimed, * we said all were dead, and now we
have found another quite unexpectedly.”  The oldest eagle enme, and
the sky became full of clomds. It beeame dark, it thondered, and
the sun set.  The cagle perched on the branch of a larce wood-oil
tree, but the branch broke, and it then flew up to the top of the tree
and perched there, where it broke off a branch and picked its tecth
with i, when the srm and leg bones of men fell out between its tectl,

Then it laughed, and said: * Ala! I said: can there be ony thing
more leit? and here is the veriest trifle. Bhall T divty my teeth
with it 2"

Ta-ywa said: “Grandfather, you can deveur me a5 a maiter of
course, but we try a bamboo, we try a lree.- Let us try cach other
onee.”’

The great eazle !'L-]s![ud: “Why shonld we try? DBe quiel, you
cannot do any thing.”  Ta-ywa answered : © Nevertheless, things are
tried ; lot us tey”

The great eagle said @ * Well then, how do you wish to try me? ™
He replied : “If you can strike through my roof then eat me; but if
you cannot, you shall not cat me,

Then the eagle pulled a feathor out of Lis wing, and with it strack
through the scven layers of bamboo, but it did not go through the
iromn.

Ta-ywa immediately took the tin how, and said to the eagle:
“ Where is thy heart 2" o pointed to a spot on lis side. Then
Ta-ywa shot at the spot, Tut the arcow did not enter; so the cagle
said 1 ¥ A, you eannot overcome, Wait, let me eat yon.”

Ta-ywa said ; “ Grandiather, thon wilt eat me of course, but let me
try a shot with this old bamboo bow.”  The eagle answered : © Eh,
with the Tow of glittering white if thoun couldst not picree me, how
wilt thon pierse me with the rusty old banboo one? ™

Ta-vwa said: "I will try a shot. Where is thy heart 1 Ha
veplied ; # My heart is at this variegated spot.’  Then Ta-ywa shot,
and the eagle fell dead, ;

When he had killed one bird, he repaired the roof and made it
stronger than it was at first, Then he called and sung again, and 2
second cagle came, with which a similar conrse was pursued, and it

was killed like the first, and so again with the third and last,
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Then 1!‘.1-1\'“'3 Ti!'l"""l' o e ;','.:||'--_, and took out the bones hioe
found in them, The bones of men e placed in ong pile, the bones of
women in another, and the bones of the wirl's father and mother in a
third, Flephant bones, he placed by themsclves; horses’ bones, he
placed by themselves ; oxen's bones, he placed by themselves 3 Inifa-
loes" bones, he placed Ly themselves ; hogs' bones, he placed by themn-
selves; dogs’ bones, he placed by themselves 3 fowls” bones hie placed
by themselves,  All kinds of animals, he placed their bones in separ-
ate piles,

This done, Ta-ywa made a strap, such as is used in holling a Faren
basket Borne on the back, on the head, and with it he struck the fowls'
bones, when the fowls rose to lile, and flew crowing away., In like
wanner, he struek the bonesg of each animal, and the animals came to
life agnin.  Last of all, he struck the Lones of man, and the men cune
to liie again. Then Ta-ywa said : “ What has happened to you?"
And they replied : * We have been asleep.”

Ta-ywa planted two herbaecons plants, and left Long-legs in charge
of the place, saying, If the plants wither, lollow on quickly after we,
and then departed,

He passed on and came to another empty hiouse, where the hall was
Inll of spiritons liqguor, Tere the same scenes weve enacted as before,
excepting that the girl was found in a spirit jar, and the déstroy

were tigers, Defore leaving, he planted the herbaccous plants, as
before, and leit Long-arms in charge.

Agrain he continued hiz travels, and met with another honse with-
out inhabitant, bt he found rice spread out on the verandah to dry,
anil a number of pots of spiritous liqguor.  Tle sought a bamboo tube

with which to suck it up, and having found one, he notelod it at the

L=}

buttom and drank.,  Here he found a handsome givd as before, and
learned that three large Pythons had produced the desolation.

He dug o gallery under ground with seven bends, and put her at
the end,  Then he made fwo swords, and killed two of the serponts as
before ;. but-when he struek the thind, the blade of the sword flew out
of the handle, '.L_h-l T.l-}'u‘:]. rant into the handle which the snoke
swallowed.

Tunediately, the plants left belind withered, and Long-legs, and

Long-arms follywed on to the assdstance of Ta-ywa, Long-less went

.
|
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kieking down the trees amd baumboos as he went along, and the way
being ton narrow ior Long-arms, he smoashed down the trees and ban-
boos with the swing of his arms ; bnt when they arived, the Python
hanl gone awnay.

Then they callod it seven times, and the seventh time it came again,
Adter the usual disenssion, the two attack it, slashing at its head and
tail, and finally killed it. When it was slain, they ripped it open, and
found Ta-ywh in it dead, He was restored to life as others had beon
before ; and then he separated from his friends and retarned home,

e returned to his grandmother and younger brother, and told the
latter to eool rice, while he went himsell to the forks of the river,
where he onid his companions had at first dammed up the stream.
When he returned, his brother was boiling fish, and the tail of one
moved up and down by the bubbling of the boiling water as if alive,
He said to his brother : # Why, it is alive! I went to leok at the
fish traps at the forks of the river, and have come back ; and why art
thou cooking a live fish?" Then he took his bow, and shot his
brother dead.

He afterwards thought to himseli: T ought not to have ghot my
brother. Then he set fire to o tait of veed and ran vound the edge of
the horizon three times, amil when he got back, the tuft had not done
burning. He said; L am very quick. I ought not to have killed
my brother,” and he repented.

Aiter this, he was not happy, and he said: © L will kill myseli."
He made a bow, cocked the string, and laid on an arrow, and went o
gleep beneath the arrow as he had set it, aimed at his head, A dove
flying by, hit the eock, and the bow went off.  He canght the arrow
flying with his hand ; and this was repeated ten times ; but at last he
forgot himself, and the arrow hit him.

For three years and three months, he grew very fveble, and at the
end aof this period, he ealled the monkey-tiger; and he sent him to
¢all the Karens; and he ealled the r["up.::i;t, gnd he sent him to call the
Burmans.  He loved the Karens more than the Burmans, therefore
he gave the monkey-tiger a erayfish ior food, that he might arrive
quickly, beeause a crayfish is cooked in a short time, and he gave him
a flint that he might get lire readtily,

-}:'.
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He liad wed wineh love for the Burmans, aml that they might ba
slow in coming, he gave the Tupain two bits of bamboo to rub
together to obtain fire, and a bit of skin to eat, for it was difficult to
cook, and the bamboos difficnlt to take Gre,

When they departed, the monkey-tiger went up round all the
erooks of the gigantic bean creeper, and slept ene night by the waey.
When he eooked his erayfish, e said : © Why, it is blood red 1" And
it waz long beiore he amived. :

But the Tupaia went rapidly. e was very hungry, so he voasted
his skin a little, and eat it:; and reached his destination in a short
time. Henee the Burmons réached Ta-ywa first before he expired.
They nsked of him, and obtained horses, and elephants, and oxen, and
Tmffaloes, and their dog asked for ears of paddy as large as the end of
his bushy tail, and three erops a year.

The Karens did not arrive till after Ta-ywa was dead, and burned
to ashes. Iis mats, and fanning baskets and carrying baskets were
burped up and jost their form and variegated patterns leit in the ashes,
which the Karens looked upon, and imitated.

Not satisfied, they lollowed on after the clephants, and tried to got
on to their necks, but could not. Then he commenced driving ham-
boo steps into theiv legs, as when ascending trees; but this mude
them run away, Failing with the elephants, they tried to drag along
the buifaloes with ropes tied to their legs, but could not make them
go; and they tried the oxen with no better sueeess ; but the hog they
gnceeeded in dragging along ; so the Warens hinve hogs to this day.

The latter part of this story is versitied, as follows :—

Go poison fish nt Po, at You,

Go to angle at Po, at Yan.

Greak frogs die, thon stayest to cook thom,

Great fish die, thou stayest to cook them

Thou remainest to cook them with thy brotlor,
Ta prepare them, thou remainest with thy brothor.
Thon docst whatever cometh into thy mind.

Thou cockest the bow, Inyest on o red arrow,

Thon shootest dend thy younger brother :

Then thon repentest, sorrownlly,

"Thon lightest the reed Wlossom, and bonndest away
Threo tines thon runuest round the huriaa_m'I
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Threo times thon scamporest round the horizon,
Thon vetwrnest, awl the rice is not hot,

Thou relnrpest, and the Ash is not hot.

Thou doest whatever cometh into thy mind :
Thou covkest the bow, layest on o red arrow.
Cue orrow flies, thou arveateth it in its flizht,
Two arvows fly, thou arresteth them in their fight ;
Thon forgetteat that the arrow is fAying,

Tho arvow hitd thy lieart,

Three years, three months, thon failest.

Thou sendest the Tupaia io Bamo

Thon sendest the monkey-tiger inlo the country :
But the monkey-tizer wont slowly ;

When the crayfish was cosked, he said : Why, it is red!
The Tupain wenb trotting along :

Ho reached To-ywa before he died,

Recoived cxtraordinary power {o variegate cloth,
To weave beantiful as the Python's gkin,

And have rice crops three times o year ;

Beeame groat and roturnod io Bamo,

But baek went the poor to the hill of Knkoo,

InonaThy.

Though the Karens ean tolerate all sorts of absurd legends about
God, yet they cannot endure idolatry. They seem to have no more
sympathy with it than Christian nations. One of the commands of
the elders says: “ 0 ehildren and grandehildren! do not worship
idols or priests. i yon worship them, you obtain no advantage there-
Ly, while yon increase your sins exceedingly.”

They regard the Buddhistic religion of their neighbonrs with con-
siderable contempt.  One of the couplets that they sing, referving to
the gleepy looks of the images says :

# Gandamn is droway,
Hy connot suve us,"

Fir off on the monntains, T have often noticed ome and another of
the wild Karens wrapped np in o flashy yellow and tinselled robe,
which he had abstracted from some pagoda; an act that the Burmese

regard as the greatest sacrilege.
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Sone of Lhe Karven stories seem to have been composed to turn the
worship of pagodas into ridienle; as in the following where the
worshippers are represented as taking the language of o rat for that
of their god.

% Phere was a lazy divty Kaven young man ealled Banken, and le
one day canght a white rat and was aboul to Eill and cat it 5 but the
vat spoke up, wnd said ;¢ Do not Kill me, T will get you a wife from
among the king's daughters.” 8o he let the rat go, and it ran into a
lole in the royal pagoda.

# When the king came and prayed to the pagoda, he said: * May my
power and glory increase, May my snbjects beecome more numerous.'
Then the white rat in the pagoda replied :  If you will make Sanken
your son-in-law, your power aml glory will increase. Your subjects
will become more numerons, your people will multiply.” The king
supposed it was the image in the niche of the pagoda that spoke to
Tiim, and was astonished. He returned to the palace and told the
Cueen what had happeoned, but she would not believe it ; so they both
went to the pagoda, and the king prayed as before, and received the
game answer in the hearing of the Queen who was then eonvineed ; and

they gave the lazy dirty Karen, one of their daughters in marriage."
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Notes and Queries,
Aoovoay,

Beliable information has at last been supplied by Dr. Jerdon reganl-
ing the workers of one of the Tndian species of Dorylus, an Hyme-

nopterons genus, which, as F. Bmith obscrves in his British Musenm
Catalogue, *at present (185Y9) consists of males only.! The following
extract from the Proccedings of the Entomological Socicty at their
ﬂil}" meeting will perhaps induce others to Carry on D Jerdon's
bservations should opportunity offer.

Mr, F. Bmith read the following letter from Mr. T. €. Jerdon :—

+ .II:I”IH”'I'.'J March 1“!'.!':!, 1365,

“ 1 have at last got hold agnin, alter a long absence, of the speci-
nens of workers of Dorylus, and they arve, as you suggested, evidently,
think, Typhlopone. It is, however, strange to say, quite a Termes
in iis habits, working wnder ground et ively, and never coming ontside

\  except when the males are coming forth winged, when they aceom-

pany then in swarms to the holes by which they make their exit.
I first observed the workers at Mhow, in Central India, where they
Liad nndermined a house so completely that the foundation had to e
dog up, and I there saw the winged males (Dovylus) issuing out of
the smme holes as the workers. I afterwards saw them twice again;
the last time in & green-honse of the Botanicsl Garden at S*"]l"“'“'“lmﬂ':
N. W. Provinees, They were issuing every moming and evening in
great numbers from a hole in the flooring (lime), and several winged
individunals were with them, and these entered Touses at night ; this
was in February, T have met with Dorylus in every station where T
have been, and it is eertainly enrious that the workers are so litile
known, as they must have been observed oceasionally by lindreds of
FEuropeans. T have a lot in spivits and enclose yon three or four in
» this letter, enough, I dare say, to show if it is the same species men-
tiomed in your ¢ Catalogoe,” T. Cortisii, or not.  De. Jameson langhed
me to seorn when I talked of digging np the Hooring of his pet groen-
house, but if T ever get an opportunity of another nest in a get-at-alle
situation T will try and get at the mystery of the female.  Surely,

however, some of the winged individuals must be females; if not, then
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the only other conclusion is that the {emale always remains apterous,
aml is impregnatod in the nest 5 or, if winged, that she is kept a forei-
Mo prisoner till lier wings drop off, 1 wounld have written long ogo,
but was separated irom the bottle containing the workers.”

Mr. F. Smith thonzht there was now little doubt that Typhlopone
was the worker of Dorvlus, as had been suggested years ago by
Shuckard, The female, however, was still unknown,

Prof. Westwood enguired whether Mr. Smith was aequainted with
the inseel which Gerstidcker represented to be the female of Dorylus ;
it was very different from Typllopone. -Mr. Smith replied that e
hiad mever seen the large female in gquestion, but he believed its eon-
nexion with Dorylus to be purely conjectural.

The following diseussion took place at the same meeting in regan
to the flashing of fire-flies.  Observation, we apprehend, will establisl
the iregularity of these flashings, as testified to by Mr. Bates and
Br. Baunders :—

The Rev. H. Clark read from ° The Reader’ of the Ist of Aprl,
1865, the following extract from a review of Cameron's vecent work

on * Our Possessions in Malayan India:'—

“ The following aceount of that very eommon trapical phenomenon,
the light of the fire-flics, is altogether new to us, and not guite intellizi-
Ble.—Does the author mean that the little insects actually keep time
with each other so accurately, that thonsands of them seattered over
a shrub or tree all put out their lights at the same instant, and rekin-
dle them with equal punctuality 2 1§ so, here is o new inseet-wond-
or, beiore which the economy of bees and ants will sink into insignili-
canee :—" The bushes literally swarm with five-flies, which flash out
their intermittent light almost eontemporanconsly 5 the cffect being
that foran instant the exact entline of all the bushes stands prominent-
Iy forward, as if lit up with electrie sparks, and next moment all is
jetty dark—darker from the momentary illumination that preecded.
These flashes sneeecd one another every three or fonr seconds for about
ten minntes, when an interval of similar duration takes place, as il
to allow the insects to regain theiv electric or phosphorie vigoor,'
We commend this as o sabject of investigation for those naturalista

who are =0 [ortunate as to live anong fire-flics.'"
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Mr. Clark added that, thengh he was ntterly unable to give any
explanation of the phenomenon, he conld so far corroborate Mr, Cus
meron as to say that he had himseli observed this simultancons flash-
ing; be had a vivid recollection of a particular glen in the Organ
Monntaing, where he had on several occasions notieed the contempora-
neons exhibition and extinction of theiv light by numerous indivi-
dnals; as if they were acting in concert.

Mr. MeLachlan sngzested that this might be eansed by enrrents of
wind, which, by inducing & number of the insccts simmltaneounsly to
change the direetion of their flight, might oceasion & momenlary con-
cealment of their light.

Mr. Bates had never in his experience received the impression of
any simultaneous flashing ; on the contrary, he thought there was the
greatest possible frregularity in giving and extinguishing the light,
amil that no concert or connexion existed between different individuals ;
he regarded the eontemperancous flashing as an illusion, produeed pro-
bably by the swarms of the inscets flying amongst {olinge, and being
continually, but only momentarily, hidden behind the leaves. M.
Bates further remarked that the light-emitting inscets were Lampy-
ridee, not BElateride (Pyvophori), which rarely flew by night; the
Lampyrida had o weak vacillating fight, the number of species was
very large, and he had himsell found cighty or ninety specics ; several
species wonld flit about together, and in the squares of Para he hal

captured three distinet species; 1t would be curions if there were any
coneert or action in unison between individnals of different specics,

Mr. Clark remarked that the lights of the Lampyride and Elateridoe
were perfectly distingmishable ; it was the former which gave the
intermittent flashing light.

Mr. W, W, Saunders had frequently observed the five-flies in Ben-
zal, at Pondicherry and at Madras; they usually flew at a height of
ten to fifteen or twenty feet, nmongst the folinge; he had nover noticed
any flashing or regnlarity of intermission, and thought that each indi-
vidual was perfectly irregular, and independent in the exhibition or
extinetion of its light.

M. Sallé (who was present as a visitor) had never observed auy
flashing or regular intermittency, or simultaneous emission or extine-

tion of the licht,
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Prof. Westwond was unable to reeall any analogons phenomenon ;
the simultaneity of the flight of Ewpis over standing water seomed
o be the nearest in point.

The following is from our late Curator.
The Dwwus assemensis,

Tu the Notes and Queries published in thy last page of the Society’s
Journal for 1864, Capt, T, Hutton remarks that in my Catalogue of
the species of mammalia in the Society’s musenm, L make fnuus
assamensis of Maclelland and fuuus pelops of Tlodgson to. be one and
the same;" also, that I “never saw a specimen of Pithex (Tnuus)
pelops of Hodgson."”

Referving to my Catalogue, 1 find that T placed Pither pelaps,
Hodgson, as a synonyme of [, assasmensis on the anthority of the late
Dr. Horsfield, 1ide his Catalogue of the species of mammalia in the
old India-house musenm, now at Fyfe Tlouse.

Capt. Hutton may remember that he brought two living individaals

of what Lie considercd to be . pelops to Caleutta, many years ago,
from Mussoorie, which T saw repeatedly in his presence, though not to
mueh advantage in the small eage in which they were confined.
When his family procceded to England, those monkeys were shipped ;
but what afterwards beeawe of them, 1 am unaware,

Did Capt. Hatton ever see a specimen of f. assamensis, that he is
enabled to pronounce so confidently on its specifical distinetness from
I, pelops 2

Not long ago, T examined the original specimen of 7. cssumensis
procured by MeClelland, which still remains anique; and [ could uot
perecive that it differs in any respeet from the common [ rhesus,
excepting that the hind part of the body is not, as usual, strongly
tinged with bright ferruginous or tawny, being uniformly eoloured
with the rest ; and my present impression (liable to correction) is, that
it iz merely an individual vaviety of colour of the common animal of

Lower Bengal, ;
Trclian Rels and Mice,

With reference to my paper on these animals (J. A. 8. }{_\[]{1]‘,-

327 ot seq.), I hoped to have been able to reduce the number of nomi-
nal species - considerably, on examination of the specimens in the
British musenm and the Indin museum ; but the less known of them

—k -
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are generally illustrated by such exceedingly bad and imperfect skins,
ihat little can be satisfzctorily made out from them.

The Mus Howdwickii, Gray, (noticed in p. 330,) rests on a singla
specimen in the British muscum, It is certainly distinet from Nesolia
fidica, having a much shorter tail, measuring (vertebra) but 2} inch;

« ihe fur dense; shortish, and of uniform length,
' AL () hydvophitis, Hodgson, (p. 331,) has very soft fur, much
finer than that of N. indica.

Nesolin Griffichii, Horsfield, (p. 332,) is founded on a young speci-
men of N, dndice,

Mus setifer, Horsfield, (p. 334,) is fonnded on a bad and jmperfect
specimen of M. bandicota, (p. 338); but M, setifer apud Cantor, from
Vinang, is very different, being identical with my 3. andamanensis
{p- 340.) The small specimen from Malacea in the Society's museum,
doubtinlly referred to AL sctifer (in p. 855), is probably the young of
A endumnensis,

"ﬂ' M. brunneus, Hodgson, (p. 335,) as illustrated by a good specimen
\ in the India musenm, is identical with M, aemeralis, nobis, (p. 340,)
and Mr. Hodgson's name holds precedence ; the species being nearly

akin to M. alecand s,

I plurimammis, Hodgson, (p. 336,) in India museum, is a well
marked species.

“ AT, decumanoides, Towm, (nee Hodgson,)' apud Horsfield, (p. 538,)
is the common AL rufrscens, (p. 340); and the M. asiaticus, Gray,
{p. 841,) appears to me to be no other,

A caudatior, Hodgson, and AF. efnnamoneus, nobis, (p. 341,) arg
T think, identical ; but the Nipalese specimens are much: less brightly
colonred than those from Burma,

AL peguensis, nobis (p. 345.) T found a specimen of this strongly
marked species, nnnamed, from the Philippines, in the DPerby museum
of Liverpool.

& . AL Pactrianus, gerbillines, and Thealaldi, (p. 347,) are identical, as

I suggested ; and T have s-en what appears to be the very same monsa
irom Syria and N. Adrica.  The specimen of M. bactrianus, originally
deseribed by me, is now in the British museum,

M. Darjeslingensis, Horsfield, (p. ﬂ-lﬁ,] vomes exceedingly close to
M. ;.r'_{‘nl-hﬁf'{f“#, 1. (p- 349%; and 3. Ifr:'!‘t‘f:fhr", IlﬂlriH, to ﬂ‘.{, minutordes
of 8, Alriea,
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M. vama, Cantor; Syn. M. sescedus apud Cantor, from Pinang,
Akin to M. wmusculus, but more deeply coloured ; the fail (vertehrw)
23 inch, with about 24 distinguishable vertebree, A winiature of
M. concelor, {544,

This is a small further contrilmtion towards the elucidation of the H
difficult group of Indian murcide ; and little or no progress can be e
made in the investigation of the series until much better specimens '
are available for examination.

E. Brymi,

Mrxgratoay, =

Syepoorite. In all works on Mineralogy, a simple sulphide of
Cobalt, Co. 8, is said to oceur in Rajpootana and to be used by Indian
jewellers for giving a red colour to gold. In a recent paper in the
Jowmal by Col. J. €. Brooke, mention is made of a cobalt ore, a sul-
phuret, ocenrring with Copper ore at Khetree. Is this Syepoorite 2
There is not a specimen in any of the principal museums of Europe,
or at least there was not a few years since, and shonld a careful dna-
lysis confirm the chemical composition assigned to the mineral, it is
very desivable that specimens should be distributed.

W. T. Braxronp,
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By Rev. F. Mazox, D. D,

[Continued from page 188, Part 11, No. 3.]
MYTHOLOGY,
Fuvrene SrtaTe.

Karen idens of a [uture state are confused, indefinite, and contra-
dictory. They seem to be a melee of differeut systems, That
which appears to me indigenous Waren, correspomds to the notions of
the American Indians. It represcnts the future world®as a counter-
part of this, located under the earth, where the inhabitants are
employed precisely as they ave here.  When the sun sets on earth, it
rigses in the Waron Hades: and when it sets in Hades, it rises on this
world, The following story is adduced by the Karens as proof of the
accuracy of this cosmology. I

# The clders say : There was 2 man who had a wiie that he loved,
and she loved him in return, His wife died, which distressed him
beyond measure, and he said. ‘I there be any oue that will raise
her up to life again, I will give him whatever he may ask.’

“# A prophet or necromancer was found, who raised his wife from the
grave, and restored her alive to her home in the night. She pursued
her usual daily svocations throughout the night, but as soon as day-
light appeared she died again, and remained dead all day, but revived
at eve and went to work as people nsually do in the morning. This
conrse she pursued constantly., Henee it is maniiest, that peopls in
the next world work just as they do in this,” '

26 .
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Ta these ideas are appended othors that appear to have been
originally devived from the Hindus.  They say that Hades las o king,
or judge, who stands at the door to admit or reject those who apply
for admission into his kingilom. He decides the future of ench.

Those who have performed meritorions works are sent to the regions of

happiness above; but these that have done wickedness, such as

. :i.ll'itiill'tf father or mother,” are delivered over to the kinir oi hell
who s in '-'-'-.I-'liin::':. and who easts them down into hell: while those
who have neither performed deeds of merit, nor ave guilly of great
i.:li:ljl'.:.t'-l. are allotted a place in Hades. The Seaus call this porsonage
Yu, ov Tha-mie-Yau and the Behais Dha-me, Both ave probably derived
from the Hindu Ye-ma; and his office and duties are as old as the
emrliest recotds we have of the Egyptisn religion,

Tur Srimr Wornn.

To a Kaven, the worlil is more thickly peopled with spirits, than it
is with men, and the occasions on which his faith requires him to make
sacrifices and oiferings to these unseen beings are interminable.

Every huaman being has his guardian spirit walking by lis side,
or wandering away in search of drenmy adventures ; and il too long
absent, hie must be called Back with offerings.

Then the spirits of the departed demd erowd around him, whom he
has to appease by varied aud unceasing offerings, to preserve bis lifo
and health.

Again there are all the conspicuous objects of the material world
—the loity monntain, the wide river; the shady tree and the inac-
cossible pl'iu[p‘lu:.‘, every one of “‘Fﬁi:]l, |.r_'|." the awe lhl.'}' [Ir—i]:iru,
demands reverence and respeet from lonnan beings, and punishes cach
breach of etiquette with sickness or death, These too must Do
propitiated, :

Thus, though the Karens have no eninbrous written ritual of ser-
viees and J.}!‘.'l"l!'l.l]l'lllif."'i, lilee the Mahomomelans, the Braliming and the

Dunddhists ; they have yet an oral litnrgy of observanees, w5 burden- i

gome as the services of the ancient Egyptions or the Mo=aie ritual,

Guannias Seinirs,
The word in Karen that designates the heart is also nsed for the
mind and soul. The seat of all moral qualitios is in the Lieart, and
death is designated as the departure of the heart from the bady,

—
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Zome Gevman eritics saw, that © Payelie, in Hoer, signified only the
broatl and the life ; never, ad in thie |.|1|_!{||:I'.;|: of batur I'imn.'_-l1 the _-lnir:L
or =onl. Yot it eovs o Hades anid continnes to live there,”  There 18
sorething like Pevelie, as thus defined, in Karen Payvehology yet in

many points more like the genins of the Lating: but differing as it

- - (loes from |""l|i. it will be biettor in thia paprer ||'| desionate it |.|:¢" its

-

9

L

4

native name 3 amd explain it by its attribates,  The Pwas eall it La,
the Bghais Lai, the Sgans Ka-la, and the Red Karens Yo.

This Liv existed before wan was born, comes into the world with
Nim, remming with him until death, lives after deatly. and for anght
that appems to the contrary, is immortal,  Yet no moral ualites are
predicated of it. Tt is neither good nor bad, hat is merely that which
gives life to mortality.

The Lis of a rart of the dead remain on earth and become migschioy-
ous spirits ; others go to Hades, where they are employed as on carth 3
others gaelo hell, where they saffer punishment . while ot hers &0 to

“the Deova ]H’."fl.‘u'i.']l:i_. where ﬂ]l_':;' L"||_j||_'\, ||:|1;i_||'|r|_=-“'.

_""thllk)1|:.:.'1l i this state, the La and the nun I]ig]]:.r-]L tha l'—:.'-:"r are
sadd to be distinet ; yet in nearly all the representations of the future
state, the man seoms to be absorbed in the Li: and inconsistent as it
15 with previous representations, it then appears equivalent to the soul,

Sometimes it is spoleen of 05 the man, before being united with tlie
body. Thus a Behai writes

“ The elders gay: The God of the whole inman race resides ot
the foot of the sun, at the foot of the 1001 ; anil ll.:'l.llj]l' who are born
are sent by God, and ih'llj-ll.' who die are called back by Goud.!

“Men at the beginning arve in the presence of God, and he sends
them forth ; but before sending them, he tries their courage, Ha
takes o sword and lays it across an abyss asa bridge, with the edge
nppermost, and orders them to walk eover i, Those who dare Lo
walk across I-1.-.| are lul]l.", awid God sods them into the wiorld e,
Those who, affer being urged two or three times, dare not go, God
gends into the world women.

"¢ When God sends them forth, he gives commanils in relation to the
times and the seasons of their retnm. It s related that o prophet, or
neeromaneer, looking into the worldof spivits, on one oceasion saw
seven mem and two women cotaing into the world, and he heard them

talking with cach other. The fivst man said, “Sod las ordered e to
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go amd rveturn.  The secomd said : * God has ondered me to veturn,

after T am able to draw water,”  The thind said : ¢ God s ordered

me to return, after [ am able to weed”  The fourth said @ ¢ God lins

ordered me to veturn, after T am able to make it casy for my father q

andd mother.” The fifth said: “ God has commanded ma to vetnm,

after 1 am able to go®to the Burman and Bhan counntry.’  The sixth Sy

gaiid ¢ f God has commanded me to relurn, after T am able to enltivate

paddy for my father and wother.  The seventh said ; © God bas com-

manded me to retum, ajter I have married.” o
B The prophet sail that after this he suw them all born on earth,

all boys, and he noted that they all died one aiter another, as he hieard

them say in his vision,

“ 0f the two women, he said one carried two Kyec-zees, and the

other a basket on her back, and a spinning wheel and distaif in her
hand. The first one Lie heard say : * God has commanded me to stay
with my Kyee-zees, till T am white-headed,'! The othergone said :
' God has commanded me to spin thread and prepare cottom, till T am™
white-headed.! The prophet said he saw both born in this world 7 4
fermales, and the one came in possession of two Kyee-zees, and iha
other spun thread and carded cotton, in accordance with his vision,”
According to a Bgan anthority, the La promises God, before it comes
into the world, that it will die by one or other of seven things it says .
# T will die in the mouth of a tiger. I Tdo not die in the mouth of
a tiger, T will die of some kind of sickness. 1 I donot die of disease,

I will die by drowning, T T am not drowned, T will die by the hand

of man. I T am not killed by man, T will die by a fall. T T am not |

killed by a fall, T will die by a blow., If 1 am not struck dead, T will

die of old age.” (-
The L sometimes appears after death, and eannot then be distin-

guished from the person himsclf, One story says s
# After o certain woman's hosband had gone to the city, she died.

On hiz return home, he met her La in the road, and taling it for hia

wile in the body, he said:  * Where art thon going ?" She replied %
¢ T am going to see my father and mother.’ "Me was not at all aware |

that it was her La, and she gaid to him; * Thon hast a long way to

go, let ns spend the night together here:’ He consented, and to
obitain food for their snpper, she went and asked it of hen children, -
but they did not see her.
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“ Though they did not zee her, they still had =ome indientions of
her presence.  While her danghter was beating ont paddy, all the
paddy saddenly leaped out of the mortar, and a fowl suddenly droppeld
down dead.

% The man and his wife eat and drank together, and in the morning
separaied, to pursne their several journeys, - .

“ When the hugband got back to his honge, he found his wite dead,
awd his children and neighbours preparing for the funeral.  Then the
truth rushed on his mind, and he said :  * Children, I met your m®her
last evening in the road, and we spent the night together. She was
going on a visit, but alas it was her L. Had I bot known it, T would
have ealled her back.”

Althongh the body and the La are represented as matter omd
spirit, yet in the following story, materiality seems to be possessed by
the La.

# A egrtain womnn sickened and died, while Lier limsband was absent
on a jonrney. While he was retorning home, he met her La on the
avay and asked :  Where art thou going ?  She replied : 1 am going
to visit my parents.” He then slapped her on the faee with his hand, and
ghe eame to herseli again and returned with her hnsband home.

% When they arrived at their house, they found the people mowrning
over her body ; but she immediately enterad the body, and it came to
life again as before."”

The Li may be scparated irom the person to which it belongs during
life. In sleep it wanders away to the ends of the earth, and our
dreams are what the Li sees and experiences in his perambulations,
When absent in onr walking hours, we beeome weak, feariul, Bi.ul-:,. and
ii absence be protracted, death ensues, Henee it is a watter of the
deepest intercst with a Karen to keep his Liv with hit; and he is ever
®nd anon making offerings of food to it, beating a bamboo to gain its
attention, ealling it back, and tying his wrist with a bit of thread,
which is snpposed to havedhe power to retain it.

The forms differ in different tribes, thongh the thing is substantially
the same. A Behai writes ;

% Should a person be often sick ; il he eannotwalk without being
weary, or work without fecling exhausted ; if he has no uluu.*l,itu for
his food; if he pines away, and las a sallow countenance ; it is said
that his Lic has leit him,"

-
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Then his fviemls take o fowl and a gament of the invalid’s, and
they spread a mat down at the top of the steps, The gariment they
place at the top of the steps, and taking a stick with which they sliv
the boiling viee, they strike the steps, saving :

“ Mr. A. B., thy Lit has leit thee, thy La has gone away. It is
goAng to and fro; oMug o the Shans, going to the Burmese ; and
henee thou art airaid,  Thy Li has gone away, and thon art startled,
thou art not strong, thon art not vigorons, thon art depressed, thon
art Teartless, thou hast a sallow countenanee, thon liast a cough,
thon hast diffienlty in breathing, thow st weal, thou art weary, thy
liead is ball.

¢ Now La, I eall thee, beat for thee. HHere iz the grest hen-bind,
here the great wale fowl, Come, come, cous.  Come and dwell in
thy dry place, in thy pleasant location, in thy house, as water tight ns
the bottle gourd, to thy divan, to thy bedstead. Come and eat the
flesh of the female bird, the flesh of the male fowl! .

Adfter the fowl is cooked, the fowl and rice are set ont, and the sick
man is made to take hold of the fowl's head, when his wrist is tied
with a thread, and then the above prayer is repeated. The string
iz then ent oif, the end wmravellad, and the cotton pulled fvom it
and seattered on the head of the sick man, with the following
blessing :

¢ Mayest thou live till thy head is white, and thy tecth broken,
like this string ! : N

At the Bean funerals, the presence of the Li is said to be manifested
thus. One end of a slender erect bamboo is attached to the bone of
the deceased that has been taken from the funeral pyre. A sall
thread with alternate tuits of cotton and bits of chareoal, with a metal

-riug, or bangle, at the extremity is tied to the other end, which makes
the bamboo bend down in & enrve; and under the bangle, m-:u‘l;.’
tonching it, is a brass bason comtaining a hoiled eme,

The closing eceremony of the bone feast, is calling the Liv of the
decensed, which is supposed to be hovering aronnd till the inneral
rites are mmplql"' « when, should it respond to the eall, it is hidden
to depart in peace to Hades. "

When ghe apparatus lias been put in onler, the relatives of the dend

n|'t]‘1rtl:hﬂ]l in suecession and strilee the edge of the Lrass eap with n bit
of bamhboo ; and when the oue that was west beloved touches the cup,

»
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the La respomds by twisting and stretehing the string till 10 breaks,
anl falls into the eup; or at least shinkes and rings amainst it,

A bundred witnesses could be produced, who have seen it done.
Tdeed the thvead is of such slender mstorial that a very little legerile-
main would be requtived to breal it under the weiglt of the bangle,
anil |]Il.' bamboo is so !-l{‘!lltrl’_. ||I.'.lE :-\.1'i" less 1I:|_'|HL| Il'l.' Necessiry Lia
make it spring up and down, and hit against (he sides of the enp.
But I have watched the whole ceremony, kept the crowd away from
the machinery, and there was no more answer to e calls; than thero
was to the eries of the priests of Baal before Elijal,

Prophets, or Necromaneers, ave said to have the power of gaing into
the invisible world, and bringing back the Li, when it has  wandered
away ; but the Elders warn their childeen against unvighteous prophets,
who for the salke of gain, when they eaunot find the Lh of the sick
perzon, will bring the Lii of some other person in its place ; by which
ihie disca:

Thus it would appear that a person may have another one’s La.

The Li is sometimes supposed to take the form or to inhabit insects.
L night, the wish is often

nse 15 ageravated.
g =2

Thus when insects are flying around a ligh

expressed that the Lis of beasts and demons may be burnt to death,
.

while the Liis of lmman beings may avoid the fire and eseape,  Here

, but

when an insect fics into the five, it is said to be the L of o bea
when it hovers around and ilies away, il is regarded as the Li of
a human being.

According to the represemtations of some, Lot the idea does not
prevail extensively, each person lhas seven Lis that are constantly
devising his death; which is only prevented by a guardian spirit
that =its on his head, When that spirit jumps down, the man is lost,
for then one or other of the Las rushes on him and kills him, These
Liis seem to be the personifications of evils, natural or moral,

They are madness, epilepsy, lechery, wrath, the exhibition of dreams,
the bearer of diseases and languor.  * If our mad Li comes, we become
insane ; if our epileptic Liv comes, we are seized with epilepsy ; if our
lecherous Liv ecomes;, we become lost to shamoe ; if omp wralliiul L
comes, we are filled with anger, malice, and commit munder; if the
shower of dreams eomes, we are overwhelmed with dreams; if the
bearer of siclkness eomes, we are |r|'l:"-l1'ﬂ.[1_'|| '|r_'_l.' -lll.-:{::l.'il.:'r amd if !mlguur

comes, we ieel unable 1o do anything,
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The La is not confined to human beings; as has Lieen previously
intimated, every living thing has its Li. When sitting by the fire at
night, and an insect flies into it and is burnt to death, o FKaren will
say : © There the Li of some animal has leaped #uto the fire and
burnt itseli to death. We shall have meat curry Lo-morrow. "'
snares and traps have caught something.”

Plants too have their Lis; and when the paddy appears sickly, it
is gaid that its La has been devoured or led away, and it is called
back in the following form ;

“ La of large grained paddy, full grained padiy, eome! Tiat the
forks of the Salween and Sitang, come ! Ii in the west, come | If in
the cast, come!  Ii in the mouth of the bird, come! If in the month
of the squirrel, come! Tiin the mouth of the monkey, come !  1iin
the mouth of the hog, come! Ii in the mouth of the rat, come! Ii
in the mouth of the eclephant, come! Ii in the mouth of the dove,
come !  Ii in the mouth of the sparrow, eome! If in the mouth ot
the porcupine, come ! i at the sources of the streams, come I Ik
the mouths of the streams, come! If in Biam, come! If al Awa,
come! Ti at the corner of the ‘kingdom, at the eorner of the land,
come! Come, come, cong, and dwell in the barn, come and reside in
the granary.”

Even inanimate things that can be put to nseful objects, such as
instruments, are supposed to have their Las, 8o il a man drops his
axe while up n tree, e looks below and calls ont:  * L of the axe,
come, come,”

Tooking then at Li in all its nsages, it seems to be the personifica-
tion of the liie, or efficiency of a person, or thing.

Dersnrep SPIRITS.

The spirits of the dead resolve themselves into two great classes.
Those who are not permitted to go to Hudes, corrcsponding very
nearly to the Buropean notions of ghosts ; and the spirits of the ances-
tors of the Karens;, who, on going to Hades, were awarded, on aceount
of their good decds, o place in the heavenly world, where they exercise
a kind watchi-care over their descendants on carth,  The offerings and
prayers tide to these beings seew Lo corvespond to the Chinese worship
of ancesturs,
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CiitosTs,
Lo wilreeriend deoed,

The Greeks and Romans believed that those who grere dgprived of
funeral vites, watulered about, and were not allowed to enter Hades ;
so it is no marvel to find this now to be the popular faith in Hurope ;
bt it 15 not a little remarkable to And lrlﬂ.‘l_'j |.|.'p the samee rites preva-
lent among the Karens.

The Lis of those who have been deprived of funeral rites, the Ka-
rens suppose, wander about on earth, and vecasionally show themselves
to men as ghosts.

The following story illustrates the character of these ghosts :—

¢ It is related that a man was travelling and lost his way. When
wight overtook him, he made a fire at the foot of a large tree, anil
then ascending it, e built himsell a little booth among its branches
in which to spend the night, Beiore he got to sleep, he heard the
glosts calling Lo cach other, and, thinking they were the voices of
men, he replied to them.

S0 =oon as the ghosts heard him, one came upon him, and wrestlad
with him, and was repeatedly on the peint of throwing him down, but
he had a comb in his hair which in the struggle fell down into - the
fire below, and the®stick-lac in the comb burnt with a very strong
emell.  This smell made the ghost cough and sneeze, congh anid
sueeze, Lill he conld endure it no longer, when it ran away, and left
him. Had it not been for the smell of the stick-lag, the man would
hiave lost his life, and by this incident we kuow that ghosts ave afraid
of the smell of stick-lnc.

The sight of a chost may be obtained by the possession of a skull,
(118 ]_l:'ll.'1. ul- O,

¢ Formerly,” say the Karens, © there was a Burman killed by light-
ning, and a Burman picked up a bit of his skall, and Dringing it
home put it in the ashes in the freplace.  In the night it became
& san. eame out of the ashes, and walked abont the honse, making a

soise Tilke the treading of a man, and the wife and children of the wan
were greatly afraid,  In the moming it entered the o#hes again, and
beeame o bit of skull bane as before,”

Bonie persons, we are told, bread ghosts. I a person goes and
takes the skall of a corpse, it becomes a ghost, and the possessor can

. 2]

1
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use the ghost to kill any one with whom he is angry.  In the day
time, it is a skull, or a bit of a one s bt in the night, it is a man,
None raise ghostg but wicked men and munrderers,”

..R}r-"rff.s aof those wha divd by violence, ;

Another elass of ghosts, with a distinetive name, are those who
have died violent deaths; “who have been shot, died by the sword,
died by falls or drowning ; have been killed by elephants or devonred
by tigers.," The Las of these people do not go to Hades, hat remain
on earth preying on the Las of men, Henee they are propitiated with
offerings, to induce them to free the Las they may lave seized. To
the previous class of ghosts no offerings are made.

Nearly related to the preceding ave the ghosts of wicked men who
have been unjust rulers, or who have suifered death at the hands of
justice for their erimes. They are regarded as taking the forms of
birds and beasts; and when persons dream of elephants, liorses, ilogs,
valtures, Burmans, or Burmese priests, they ave said to see hose
ghosts. Unaceountable sounds and sights in the jnngles are also attri-
buted to them. E

Varied offerings are made to these last clusses of ghosts, of w
the following is a specimen :— -

h

After food has been sot ont for an ablation, the sick is sprinkled
with powidered chareoal, and the iollowing prayer is made (—
* Here is property, receive the property, Talaing ghost, Burman

ghost, horse ghost, elephant ghost, wild dog ghost, felis ghost, wood:

pecker ghost, you eall ve ve, ro 7o at the foot of the paddy mortar, by
the pile of chaff, at the brook, at the place of deawing water,  This
person going to the bank, going to draw water, going to the new fickl,
going to the old field, yon have speared him, you have shot him, you
have struck him, yon have beat him, you have switched him, you have
whipped him, yvou have beset Iiine Pluck ont the head of YOI arrow,
pluck out the blade of your spear, pot up the wound, heal the gush,
Let him be cool as water: let him sleep and be comfortable,”

Guosts’ Do,

The wood-pecker is sail to be the ghosts’ dog, and cmployed to
hunt up game for them,
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STt ds velated that formerly two men travelling were overtaken by
night in a mountain gorge, where they built up a littde booth in
which to sleep.  Adter dark, the wood:pecker sereamed, and the men

Lieand the ghosts saving to cach other : ¢ The dog barks.'

“ Phinking it was other men speaking, the travellers hallooed in
reply, when the ghosts said : * The monkeys are leaping, let us shoot,’
and immediately the snap of a bow was heavd,  Instantly one of the
men was seized with a severe fit of shivering ;-an® he went home in
the morning and died."”

Hence the wood-pecker is a bird of omen, and when o Karen hears
it gzream, he crics out: ® Wood-pecker, shun me afar off.  Shun my
honse, shun my voad, shan my way, shun my field, shun my garden,
shun the roof of my house, shun my place, shun my stream, shun my
brook, shun the place where T draw water.  Shun me, keep afar off,

go thine own way, thine own road.”

Sl'“HT": 0F AXCESTORS.

The Karens suppose that their parents who have periorned merito-
rions acts go to a pluce of happiness above, which seems to correspond
Lo 1_]||; !J:-\".L ||-_~i].".';"|1_1 uf r_]lu" 1‘=lI|En.|..|!:i..‘-l'~'. r.[llll_" L'Kiﬁll'.'lll.‘l:" L'IJ. {:(.II]. L]'I.!J
original Creator of alb thinges i2 quite ignored, and he appears to have
no place in it. Tt lias its rulers and its subjects ; and one of the names
applied to them is the Burnese designation of Indra, the king of the
Deva heavens, ;

These heings are supposed to preside over births aud marriages, and
to exercise a peneral watel eare over their children on earth ; and the
Kurens make offerings to thew, as their deified ancestors,

There are difierent classes of worshippers or seets, as they may be
denominated, who make different kinds of offevings.  One set of wor-
shippers offers only riee and vegetables ; another offers fowls, another
hogs, amd another oxen or baffaloes.  Those who sacrifice animals,
sometinies offer all three as different rites, buat those who offer riee
anil vegetables never offer sacrifices.

These different rites are l|'-|'-'-1]i:l1'}.' in different familics of the same
or ol different trikws.  Thoee whiose ancestors offered bloodless ‘*E!"-'I‘iTJH-'-,
ofter blondless aflerings: anid those whose ]r:'n_".e:'-_-rj_‘llr.;]'_-,' Efe1l ﬁf.'E![] Ii]:l'i.-

wials, =acrifice animals,
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In the Tonassorim provinees, none are found who saerifiee oxen or
buifaloes, At rE"1l|.l1|.:.:'nuuul I have not met with those that offer only Vit

and vegetables ;. and among the Red Kearens, the Bghai vite in which

a hog alone is sacrificed is nonlkuow,

There is mneh confusion in the minds of the Karens in relation to_
the eharacter of the beings addvessed, and contrudiclory stalements aro
anade by different tribes, and by different individuals of the same
tribe, and much difersity prevails in the forms aml prayers,

The following iz o Seau prayer, when offering a fowl :—

“ Mothers and fathers, The-klu, T will offer yon a great cock with
a spur fit to stick a rice mortar upon.  Take away sickness, take away
disease, take away laziness, take away incfliciency, take away slevpi-
ness, take away drowsiness, take away inability to oblain, take away
inability to make a living, take away unsnceessiulness, take away
want of suceess, take away debasedness, take away wretchedness, take
away the whole.,"”

The Bghai forms, given below, are nsed when the sacrifice is a hog,
mt the Bghais do not scem to have any definite ides of the Dreings
to whom the offerings are made ; much less so than the Bgans,  They
require that the officiating priest shall be a woman, the oldest of the
fnmily, The husband has nothing te do in the matter ; the woman
and her relatives are the only partics concerned, TP the husband s
rich, he has to look to his own relatives to malke the neeessary offer-

ings for him, in which he joins, A Dghai writes:

“The first thing is to brew or distil spirits for three days. Then a
little table is made with fone bamboo posts.  Leaves of a plant of the
ginger tribe arc next rolled up in a sugar loal form, and three joinis
of bamboos are cut off even. Spirits ave then poured into these three
bamboos, and the conical volls of leaves with bamboo bottles of drinlk
are all set npright on the table.  Then a living hog is put on s fan-
wing basket.

“ e hend of the offering, or priest, is a woman, and she tokes one of
the frlui{::ﬂl}‘ rolled leaves, and, turning to the Ulbh‘, she prays to Y:u;,-
a if he were present there,  She prays thus

#0, Yau-pen, thon dost now devour the whole fmuily, We feed
hee with old spirits, aml a great hog,  Heal us, wateh over us, de-

fersd us.  When we fall, raise ns up; when we slip down, set us up

-

v
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again. Make ns strong, wake us vigorous; all of ns. When we fall

on the wood, hew it through; when we fall into the coffin, split it
open, [4, e, raize us up fvom the point of death].  Establish ws, make
us innoveable. Let not plots, let not deviees against us sueeoeil,
¢ craps, lel us have il padily, Lot us have Little

Let our labour be light, Iet us cat

Let us have lay

orass; let us have few weeds,
whatever we want., Lot us suceeed in onr works s let ns eat will
little worlk. Let the efiects of our labours increase, let onr provduce
swell up, like viee in boiling,  Let us ascend to the tops of {ha monn-
tains, let us descend to the depths of the valleys, Lot us spear hogs,
let us seize captives. Tet ns purchase kyce-zees, let us dig ont the
pangolin, [{. e let us accomplish difficult things]. Tn the water, lot
= Tz "__‘:I"\.'-l1- 1'.';._-];.\': all ]:uu], et us b ].I"':';I.' wood-ofl {rees. Fet 1ot the
tiger seize us, let not the tiger kill ns. When the tiger would leap on
us, may he growl; when man would seize us, may Lie congh, When
tigers would leap on ns, may they wait for cach other; when men
would seize us, may thgy fecl abashed.  Liet us devour a stream to its
source, let us cak a ercek to its mouth, [i. e get possession of the
whole valley]. Let us eat up the rock to atoms, let us cat the sand
to dust, [f. e, overcome every difliculty].”

Tho priestess next lays her left hand on the neek of the hog, and
with her vicht, she grasps the hand of the oldest person in the com-
pany, and shaking it slowly up and down, she repeats the above
prayer, In this way, ghe goes round the whole company from the
oldest to the youngest, repeating the prayer with each,

CThe hog is killed next, Lt it is not killed with o knife of spear
Tt a sharpened batuboo is foreed into it on the right side, under the
jore Tee,  When the brisiles have Leen singed off, o part of the flesh
i cooked with riee flour in o chatty, and a part in joints of bamboo ;
but the head is hung up whole on the posts of the table.

When the rice and mest is spread out, the priestess shakes hands
again with. each one, and prays as before.  She then tastes the food,
und aftor her the others taste it in sueecssion, from the oldest to the
youngest,

This dene, they rize up, and the pricstess tastes the spirits ; and, as
Lefove, all the rest follow her L-:.:;IL:!-]L- aecording to :l;’IJIiLrFiJ:i'.- Adier

this they all return to the food srain,
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A evening, the stomach of (e bLog is roast i, nud #ll taste S
Lhe mauner deseribasd glave,
Noxt WLATIETE .!_.l,l.'.||I !!:||-_l.' take the Prosls of the |;|||.|.-I and throw-

ing them away cudwise, 03 they wonld throw o javeling into the earth

without the villace, l|.|-'_'- say : *“Now it is done, it is finished, Go

|.|I_'|' Wiy, returm to [=|:l'

Adter it is light, they eook the head of the liee, and eat it with nny
mieal that may be leit,  On that day the people do not go away irom
the house,

Wircnes axp Wizarns,

Next in ~'ll'-|l.'l' tor thie -[Ii!'zla- of the (]L'll._l.'tl-.i dead, in T{_-u'n;-n i||_'.1'||.;..
]I.*_g'_'n.' are Lheir witehes ond wizarils ¢ bt witches. LTV thie H”g-‘_-“_h‘
are notl persons wlio have made a coupact with F.i|i||1__ ns J‘:I.II'-IE|-;_-;_'|:|1
L-.'“L'\'-.'I.‘:-i i1| 'l.‘.'i11"||l;|':ll"| ‘-I_:;_||u-:'-'-_~, lenat '|.:_-|'i_|ll-- ]l --.--'----||. 1|'|'i_I]| {1 I.;I.'Il.jilﬂ
which they call Na, and the Red Karens Ne. The name does ot
1.-01'11"4}--‘\1|-[_ to the Burmese Net, as some have dought, which denotes
“an entirely different being, but is equivalent to the Burmese Sung.

According to one myth, the N is an avimal that God commanded
man to eat al the beginning, with other animals, bul neglecting to do
g0, it becamne invisible aml now eats him,

Aceording to another legond, it s a human stomach i those possessed
ol :\::'l:-i ||.|.';-II:'|_'_'|' ."II:I|1'|E'|1'.||'11 '|.1.]|i]|: |.||'||_-|'-¢ are |!.|,.1E|_||1|_| I'J|‘ |.||..'l1 HE'_'_:.'.iIl..
Ome story represents a wonn, whe had incontineutly mamicd o man
'|---~:-|'--|'-| of o Ni. s saving : ¥ T saw his stomach onder his finger
]I:|;|: ]lln l|'."lll'_’E|I :I WS it :|||--.|'!."

Chne man, withe n Ni, was observed when .-.4:1. to Lo without a
head, amd 1o eat and Beeathie from the 1|lll of liis neck. "l‘h._..,.'. fare

headless demons in the ”i'.:-l-l-.l 1"."|]|"|".".""

A person possessed of o N is said fo devonr people, but iv 15 the

L, or vital prineiple tl

it devours, not the body.,  When it ents the
Cyes ol .||.llij|l'|'! the eves reaain, bt l_!||'11,' are: blind s the maltor is
leit, but the Hie lns o, i

Sometities the stomach §s reprosented 05 going abont devouring
men, but more often the act is nitributed 1o the LEETTE e [rssead-
1|:| Irl_'n' a NI seis men as beasts, and f]h';]' ¢Ves na Irnit.,

In onie =tory, a young man had warcied a woman with g Ni, and
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%0on aiter marringe. she was seized with an intense longing for glitter-
ing fruit.”"  Ho brought hee all the {raits lie eounld il but none
were of the right kind; and she sent him off to her mother, who
lived in another village to ask her for some.  or mother said she
kuew what her danglitor woanted, and told her son-in-law to go and
visit the neighbours till she procured some for ey, The old woman
then went to pounding rice in a mortar before glie house, when the
children, who were playing around, eame up, peered down into 1he
mortar and said : ¥ Grandmother, what are yon ponnding licro 27 and
as each one looked down into the worlar, an eve dropped in, and the
children were suddenly strock Dlind,  After she Lad thus obtained a
sullicient quantity, she gathered them up, put thew into a Lollow
bamboo, and sent’them to her daughter by her son-in-law, with the
charge that he shouldl not unstopper it and look in by the way. [la
did, however, when hali way home, pull ent the eork and look in,
when he saw the eyes rolling abont, and some of them jumped out,
of the bamboo; and the eyes of the children that escaped were
restored to sight again.  Those that remained he carried to his wife,
who devoured them with greal velish,

Aluman beings often appear to a person possessed of a Ni as rats,
and arve devoured as suele In one story o man is represented as
H(Jiljg to the Illi'lni, tollowed l-_'l." his |,'||_i"||'|__ anid on 'I'l..','“‘lli!llg the foot of &
large tree, the power of the Niveame npon him auwd he devonred his
little boy, thinking lim to be o wat.  He then returned Lo Tis huu-;.,-r
and brought back with him iz other child, which he devonred in the
some place that he had eaten up its brother. « He next went and
bronght the mother to the seene of s former barbiariiies, Lot loft her
there o little while to lock for a club o kill her,  Tn the interval, o
lizard 1o the tree that had witnessed the death of (he l'.'i|i|..|_j'|.'\-|_|1 talid

her what had oceurrad, and drew her up the tree ont of her hushaml's

reach. When he returned, and coulid not get ot his wife, ho was so

enraged that he began to devour Lis own fl and eat up his arms

aml legs close to the hody.

A person ]J'J""L‘.""'!"l. of n Nit has the power Lo take Lhe formn of

another; In one story, an ol man asks his nephew in the morning,
why he came and shampooed him so severcly during the night,  The

nephew declared e had not been newr Bim, and gave his uncle o sword
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to sopite the visitor i he came sgain, The next night, the supposed
nephew was ul the old mun's bedside again, and his unelo looked at
him from head to foot, aml he seemed to be his nephew s0 aceurately
in eyery part, that he conld not nse the sword against bim,  In the
morning the nephew ealled, sl asked if he had cot down his visitor.
o No," hie veplied, * le was from one end to the other so exactly like —p
thee, that T did not darve 1o strike him."  The yonng man sharpened
up his sword awl made Lis uncle promise to cut down the man when
lie esne again without hesitation.  This he (i, and struck off his
hemd at a single Ulow, when Le imanedistely disappeared. Next
morning it was veported that a man lud died iu the village during
the night, and when the nephew went to look at the body, beliold it
was headless ; @ so he then knew thst a i had attempted to devone
his unele.”

The interchange of persons is sometinfes represonted as a ehange
of skins. It is related that—

i Anciently there was a woman possessed of & Nit whosa name was \\.
TPo-kla, and she was as black as a crow.  She would exchange skins f
with other people ; and when she met with a woman with a white
skin, she wonld put on the white skin and elothe its owner with her
own Llack skin."”

In one story she is said to be the Wlack slave of a young man of
property that went abroad and bronght home a handsome white wife.
Soon after his retwrn, Po-kla suceceded in exchanging skins with her
mistress, and took lev place as her master's wile, without her master
suspecting the change. The mistress was now beaten amd eruclly
used by her former slave,

At the time of early paddy, she was sent into the fiell to drive
away the binls; when all the doves and little Binds came arcund ler
daily. She chargel the binds not to eat the paddy, and she had no
gecasion to run after them, for they remained with her in the booth all
day long, . 8he ordered the dove to go and bring her fragrant oil
irom her ;;r.-nuimul.h-.-r':'lamu-.ic; but when the dove reached there, she™
1:rnim her wings, amd for a long time she was unable to return. Ho
soom, however, as the wings healed, she picked up the bamboo joint,
which contained the fragrant oil, unobserved, and flow away with it
to her mistress,  Her mistress anointed hevseli with the oil, and be-
came herseli again, and even more beantiful.
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She then went and told her husband that she was his true wife and
the other woman his slave, as he might know by looking at Ler tongue,
which he would find to be black., It was found difficalt, however, to
obtain a sight of her tongue, for she was aware of the conscquences.
All attempts to make her laugh failed, but they struek her suddenly,
when she sereamed and exposed her tongue, which was seen a jet blaclk,
Her master then slew her with the sword.

Then he wished to live with his true wife again, but she said he
had defiled himseli by his connection with the black slave, and she
would have nothing to do with him, till he had steeped himseli in
water seven days and seven nights.  He agreed to do the prescribed
penance; bnt after he had been in the water one day and one night,
he was almost dead with cold, and could searcely speak, so his wife
had compassion on him, took him out of the water, warmed Lim by
the fire, and lived with him happily ever aiterwards.

The scnsation in sleep, called * night ware,” is produced, the
Karens say, by a Ni being seated on the region of the stomach ; an
idea very analogous to that reecived anciently in Europe of its origin.

Such an evil influence is supposed to emanate {rom persons possessed
of Nas, that their praise is deemed injurions to the person or thing
possessed.  1i one looks on a picce of grain and says: © This is a
very fine field ;"' the grain withers, and becomes sickly. Ii he says
to a parent : * You have nice children ;"' the children become sick
and perhaps die, '

Hence it is not alwaya saie to praise the Karens or their possessions ;
for if any aceident happens to them subsequently, there is great
danger that the person who praised them will be reputed o Ni.

The belief in the existence of these Nas ig siill very strong, and
the persons who possess them are deciued worthy of death.

A few years ago, twno young men appeared before a Karen Goung-
khyruk in Mergni with a charge against o man of having o Ni.  The
magistrate's reply was of such a character, that they immediagely went
and killed the man in gpen day. .

Lonps,

In Karen mythology, every natural objeet has its lord or god in
the signification of its possessor or presiding spirit.  There is not only
25
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a lonl of the l‘:ll'ﬂl, bk there iz alzo a lowd to every conntry aud

Lol and distrive,

Lowp or tue Eantim.

The lord of ihe carth appenrs to be confounded with the king of
Hades, and elearly comes from the i

u pantheon, but probably -
through the Buddhists, The Sgaus furuish the following aceount of
him :—

“The lord of the earth existed at the ereation of the world, and
the elders say, he rules over the whole world.  If we go to a distant
region, and swear or use foul language, Le makes the tigers devour
us, or the serpents bite us, or Dbrings sickness upon us.  Henee, if wo
go to another district, or into the jungle, we are airaid to speak
unadvisedly, or to use bad langnage, We fear the lovd of the caril
will hate ms. Therefore Tefore we eat, we offer him a little of our
food, and pray : ¢ Lowd of the earth, eat first and preserve us, O lord 1",

“If we transgress in our langnage, while in a distant land, the
lord of the earth will kill us before davk ; but if we are in our own
country, and are guilty of swearing or using indecent words, we make
him an offering and pray : * We are dark ignorant people. Whatever
transgressions we may have been' guilly of in our words by

swearing
or obscenity, do not, O lond, set acainst ne,

We will make offerings
to thee annually, every year. LIi we do not die, your Tondship shall
cat of our food continually and of our children’s food, gemeraiion on
generation.” "

The spirits which are denied admitiance into Wades anid are con-
demned to become evil spirits on earth, are reganded as the servants
of the god of the earth, and cmployed to execute his ordors.

Among the Sgans in the south, an annual festival, usnally in
Jannary, is observed, for making offerings to this ol and 1is [‘1.[1”-..,1,-“1-&

The Bglais observe a similar custom,” but it is varied o little.
Once in ghree years is the wsoal period for its performanee ; but in
calamitous times once in two years, whilé® a suecession of grond cmpé_
and general prosperity will delay it to fonr or five vears. Thé Byghai
festival is held, when the paddy is well up, about the wonih of Jdunly.

As the rite has been deseribed to me, the first. thing :

done is to
take a hog to a central position in the village

lands, and placing it

ki

¥,

"
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under a Bungenia tree, there erect o booth. The Engenia is chosen
becanse reganded as a more holy tree than any other.  The booth is
for the * fonr" heads of the sacrifice,” or priests, and eliders to occupy.

When the booth is built, every man euts tlree hamboos, one long

one to vepresent a post in his barn, and two short ones which he tics

to the long one, to represent the height to which he wishes his evop
of padidy to reach when it is gathered into his barn, Then he makes
in miniature, a paddy lbin, a long pen, a len ecoop, a trap, and a
Enare.

When these preparatory measures have been taken, one of the
heads of the sacrifice calls the people together, and all the men
assemble about the beoth, The most wealthy eliders sit together with
¢ the heads of the sacvifice” in the bootly, but the young people and
the poor stay without. No women are allowed to be present,

The ceremonies are introduced by the head of the saerifice” taking
a small branch of the Engenia tree in his hand, when all present
* {mitate him and take a leaiy sprig of the tree.  The leader liits his
clasped liands to heaven with the sprig Letween them, and prays;
when all follow his example, cach asking in his prayers for whatever
lie most desives,

Adter the prayers, the head of the sacrifice rises up, and taking a
spenr, spears the hog to death. 8o soon as the bloed begins to fow,
all the people jump up, and each one svizes his bamboo which had
been set against the tree, and calls out with a lowd voiee: ¥ May my
barn be filled with paddy as high as my bamboo 1" Some ery ont,
“ 1 have canght many rats in my trap;”" and others: “1 have snarved
wany wild fowls in my snare.”  Some danee with shields that they

have prepared for the purpose, and others beat droms, and Blow pipes,

Thoy next take the hog to the village, and every man, young wnd
old who s able, kills a fowl ; and after they have coolied the hog and
fowls, aml ]-J'L'p;l.'n'd the food and drink ]ll'rJJI:-UI.’IL".'1 t]l.:.‘:r earey the whola
to the booth,  "There they place the food on a raised platform pre-
pard for the purpose, andwalking again sprigs of the Hogenia troo
between their elaspad Lands, they all pray, suying :

“ Lawed of the seven heavens and seven earths, lord of the water,
lord of the land, Thie-kho-mn-kha, all of you, eat our property, cat
onr pock, cat our fowls, make our paddy good, om riee gowl, make
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onr danghters hundsome, our 2ons skilful ; give us food, give us drink,
give s to becowe governors, give us to become elders; enable us to
iy kyoe-zees, to spear with fatal effect ; make our names fatnons,
lieard above and Lelow; make us joyous and happy with our wives
and ehildeen™ .

Adter praying, they rise up and dance again.  When the daneing ia
done, they set the food in order in the hooth, to remain there all night,
as not a bit of it is to be enten before the next dey, and then return
to their houses, dancing all the way home. The remainder of the
day is spent in their houses, drinking, dancing, and beating kyce-zces
and gongs.

The next morning they all repair again to the foot of the Bugenia
tree, when the heads of the sacrifice and the elders commence eating
the food and drinking the spirits that have been prepared and placed
in the booth. All are sllowed to partake that choose, but the food is
considered lioly, and none but the holy, elean, and npright persons are

considered as proper persons to partake of it. The question of fitness

is left, however, for every one to decide for himseli. Ii a man fecls
persnaded in his own mind that he is guilty of no transgression, but
is npright and holy, he goes forward and partakes of the food ; but if
his conscienee reproves him for some wrong deed or word, he joins
the throng outside the booth and ocenpies the time with others in
dancing. Nor is unfitness to partake of this holy food confined to
immoral acts. There are certain ceremonial uneleannesses which are
regarded ns unfitting a man to partake.  For instance, if a man's wife
is pregnant, he is deemed unclean, and unfitted to eatl of this holy
food.

After the feast is finished, the company returns to the village, dane-
ing all the way as before ; and on arriving at the houses, cne or two
of ' the heads of the sacrifice,” go to the brook and draw tavo bamboos
of water for every family in the village. After the water has been
drawn, ©the heads of the sacrifice” eall all the mewmbers of each

family to the hall or verandah ; men, wogsen, and children, and then-

he sprinkles or throws the water irom one bembon upon them.
Those who get wet are said to e free irom evil, becanse the water is
“holy water.” One bamboo full remains in the honse till next morm-
ing, when the owners go to the fields, and sprinkle it on their growing

]
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paddy ; and they sav, because it is * holy water,” the paddy being
wet by it will be good and abuwdant,
In all these ceremonics women are careinlly oxeluded, except in
participating of the * holy water.” =
The four elders that ave ealled # the heads of the sacriice’ or priests,
bave special names or titles given themn to distinguish their office.
The first is ealled Den-sai, 4. & Lord of the village.
gsecond ,, . Pglai-gen, ,, The Messongoer.
s hnds = o
g fourth o, . Sa-kai, » Signification uncertain,
These offices are strictly hereditary. The fathers of the present
occupants held them, and their places, when they die, will be held by

Ywa-san, , Keeper of the village.

their sons. )

When the priests officiate; they have embroidered tunics given them
by the people. Sometimes they are embroidersid with silk, and often
with red silly ond are made longer than ordinary garments. The
people give them also car knobs and beads, and think that it is very
meritorions to do so.

Some villages offer & cow or bullock instead of a hog, and one of
the Mopaha villages near Toungoo were always in the habit of seelc-
ing a black bullock for sacrifice, Their desire was for one perfectly
black, without a single white or red Lair on it; and for such an

animal they woulld give almost any price,

Gopness or e Harvest,

Another distingnished character is an old woman ealled grandmother
Bie-yan, who presides over the paddy. She seems, from the account
given of her first appearance, to have been originally a serpent, and is
now a widaw,

# Tt ds gaid, that in former times, a certain person enltivated paddy,
and grandmother Bie-yan with her hoshand took the form of two
prthons and wound themselves around his pile of padidy, when the
paddy increased enormonsly.  The owner of the paddy ignorantly
killed ¢he male snake and the female ran away, bnt she corsed him
saying: [ We came in compassion and helped thee with so much
paddy, and thon bast killed ns!  May thy three barns of paddy last
ouly thres months!' His paddy was done in three months, and the
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owner hail to borrow money to buy more, that he might live; snd he
finally became a slave.”

Offerings are mude {o her in a little house buailt in the padily field
for her residence, in which two sirings are put for her to bind the La
of any persothat may enter the field. The following prayver accom-
panies the offevings :—

* Grandmother, thon guardest my field, thon watehest over my
plantation, Look out for men entering; look sharp for people’
coming in,  If they come, bind them with this string, tie them with
this vope, do nol let them go.  If they will pay fines of money, do not
let them go; if they will pay fines of silver, do not let them go; but
il they will pay fines in piles of padidy, barns of paddy, dismiss them.
Eat, grandmother, guard my field, wateh over my plantation.  Pour
down thy ehildren’s dee and paddy, grandiwother, or thy children's
fields will come to nonght, sweep it off with thy hand, bring it down
continnally." i

At the threshing out of the paddy another form of prayer is used
as below,

# Bhake thyseli, grandmother, shake thyseli, Let the paddy ascond
till it equals a hilly equals a mountain ; aseend as high as Monnt Than-
thie, as high as Mount Pshan-ghan ; ascend and beecome a eonspicions
object, aseend and become a distinguished object 5 aseend and look at
the sun; aseemdd and look at the moon: sscond and look at the
heavens, ascend and look below the earth. Lt my paddy pile, gramd-
mother, be as large as a monntain,  Shalke thyself, grandimother; shake
thyseli.”

(iovoe== or Forruse.

There is a divine female who dwells on the smomit of Than-thie,
the highest monniain known in Burmal, who spends all her time in
blessing aud enrsing.  The eldors said : * 16 she enrses the leaves that
they may full, they fall 5 if she Dlesses the young leaves, they sprout.
Ii she curses the trecs to die, they die; il she blesses them to live,

they live, Every thing, the clders say, takes place according to her— &

imprecations,”

When the long-armed apes are heard sereatning at night, it is suid
they seream on aceonunt of having Tieard the impreeations of the godidess
Tii-lie, the name given to this lady.  The apes on Than-thie, at the

A
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sonth-east corner of Tonngoo, liear her words and ery, anil the lan-
guage is taken up by all the other apes within hearing, omd is thus

passed on from one to another thronghout the whole Tand,

Tnuxpen axp Licursmia. -
i . 2.A ;
- Fhe thunderbelt is regarded as a living being. Tt lias been soen

and deseriliod by the elders as tearing up trees in the form of a hog,
aml about the same size, but with bat-like wings. When it utters its
voice, it thunders, and when it flaps its wings, fire is produced, and it
lightens,

When it lightens in the evening near the horizon, and no sound is
heard, it is said that the young thunderbolts ave flapping their wings,
but they are not old enough to make a noise 50 a3 to be heard far,

Rarxsow.

The Rainbow is decmed to be a spirit or demon, but the people
are not nnited in regard to its true character. Bome say it is o woman
who died in pregoancy ; others, that it is a demon which devours tho
gpirits of human beings, and then they appear to die by accidental or
violent deaths ; and other theories ave propounded.

“The Rainbow can devonr men,” says one.  “ When it devomrs a
persony he dies a sudden or violent death,  All persons that die hadly,
Ly falls, by drowning, or by wild beasts, die becanse the Rainbow
has devonred their ka-la, or spivit.  On devonring persons it beeomes
thirsty, and comes down to drink, when it is secu in the sky drinking
water.

% Tharefore when people see the Rainbow, they say : * The Tiain-
bhow has eome to deink water.  Look out, some one or another will
die violently by an evil death.” Ii children are playing, their parents
will say to thoem @ The Rainhow has come down to drinls. Play no
1:|-.nr, lest some aecident shonld happen to yon,"  And after the' Kain-
an seen, if any futal accident happens to any one, it is said

Low hias b
-* *the Ranbow has devonred lnm. 7
Nataps,

The waters are inhabited by beings whose proper form is that of

dragons, bot that vecasionally appear as wen, and who tako wives of
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the children of men, Unlike the Naiads of classic |_|.|'|ﬁrliiil:i', lhl..‘!jr
never take the forms of femnles, but always appear as men.

One girl, who lad been deceived ond had taken an inhabitant of the
water for her husband, wastold that she might azeertain his true cha-
racter by \\'l’;lil'?; him privately when he bathed, She did so, and

saw him in the water ehapge to a monster dragon, with o crest ns-

large as seven wide mats. 1o threw op the waters to the heavens,
which descended in heavy rain.

A water spivit called Maw-few-fivie fizures largely in the Karen
myths. A girl is represented as having formed an aequaintance with
this persomage, and as holding clandestine wmeetings with him, when
she went down to the stream to draw water. Standing on the bank
ghe sung :

# Man-lan-lewie, eome, let us bathe together.
Mau-lau-lw ie, come, let ns wash our fuces together.
Man-lan-lewie, come with beads and rings ;
Come, come, as thon art wont.”
" & Mau-lau-kwie came, and they washed their faces thht]li.'Tr and
eombed their heads together.”

This ocenrred frequently, and the gil's parents wondered at her
long absence, when she went to draw water ; 5o they sent the younger
children to see, and they came bacl with the report that their sister
had a meeting with Mau-lau-kwic. Her father then gent her off to
help her grandmother, and in the interval he went down to the water
aricd called Mum-lan-kwie, as his danghter had done.  He came ol the
call, when his father-in-law ent off his head with a sword, awd split
open his head with an axe.

When the girl returned from her grandmother’s, she went down to
the banks of the stream, and ealled her lover as usual ; bot instead of
Mau-lan-kwie, there eame a long procession of tadpoles, crals, cray.
fish, shrimps, prawn, fish and erocodiles.  She asked < * What does
all this mean? Where are yon going ¢

# A erocodile replied ; * Mistress, we are going to weep at the fu-
neral of Man-lau-kwie,

His father-in-law ent ofi his head,
Split open his skull ;
Men-lan-kwie is dead, is dead.”
“ She answered ;¢ 1 will go with you.'

i
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 The crocodile said : * Thou canst not go;' but she replicd: I
will mo.' 2

# The erocodile then said : * I thon wilt go with me, prepare seven
cakes of bread, seven chatties of steamed rice, seven hams, and seven
white cloths.” She made the requisite preparations, and dited off with
the erocodile, The crocodile said to her: * When T wriggle my body
about, throw down a cake, & chatty of steamed vice, and o ham.'  She
went along, and fed the erocodile as he divected ; and they reached the
body of Mau-lan-lwie, where she wept and sung : .

¢ There is no one to build the honse,

There is no one to lmild the dwelling ;

The flying squirrel’s wings are split unequal.
Wonld that T had died with my hosband.’

At this juncture Man-lau-lwie rose to life again ; and, on nitering
a wonl, the tortoise said ¥a-faw ; when Man-lan-kwie, exhausted, foll
down, and hit against the Lreast of the tortoise,

Again they wept for Man-lau-kwie, and when his wife sang, again
he rose to life, and spoke a word ; but the flying squireel said Yi-lan,
anidl Man-lan-kwic fell against the llying squirrel, and tore his wings
unevenly.  Again they wept, and again his wife sung, and Mau-lan-
kwie rose to life again ; and now to die no more.

After Man-lan-kwie's wife :Il.:'u] born a child, the family went to
visit her parents; and one day she went out to visit the neighbours,
anid left the child in charge of its gramdmother; saying to her:
“ Mather, ii the babe awakes, do not bathe it in the brass bason:"

After the mother had gone cut, the chill awoke, amd ils grand-
mother put it into the lrass bason to bathe it, when it tormed into o
little yellow-tailed carp.  The old woman breilsd it, and when lier
danghter retumal, told her what Lad “happened, and what she had
The mother took the fish, went down to the stream, and thraw

done.
Her sister followed to weep with her for the loss

il into the water.
of the ehild, but the mother ran down the bank on the creoks of the

gigantic hean ereeper, and she did not dare to follow, Lut stood weep-

ing at the top of the stecp bank. Her father enme and asked ler,

what she was erying for; and on hearing, he ent off the vine in anger ;

and it fell down into his son-in-law’s great hall and filled ® np.
20
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His danglter ealled ont: ** Father, thon hast given me nf now,
Thou hast eut off the gigantic creeper, and T ean no more visit thee”
Her father heard these words, and Le alse heard his grandehild,

# T visited grandmother, T visited grandmother; randmothor gave
me an cgz iy cat: I visite
father gave me a fowl to eat.”

sl grandinther, visited grandiather ; grand-

e heard the voice of Lis dunghter and the voice of his grandehilid,
amd e dived down into the water time aiter time all day, but femwl
nothing, and®™etumed howe al eve sorrowing.

Drvavs axp Oneaves,

The elders relate that Mount Kie-ku, in the Bghail country,
al the peepul Tha-ka-u beyomd the seas engaged in war,

It aroge on this wize, The peepul had a danghter whose name was
Bu-ban, and the monntain had o son whose name was Phai-thian-o ;
and the two were married. After the mariage, she came and lived
with her husband’s family,

She was possessed of miraculons powers, and did not pound paddy.
8he would take a single kemnel of rice, and split it in two, and then
throw one hali into the vice bin when it was filled with riee tmmedi-
ately, and the other half she threw into the vice chatty which beeame
filled with vice in the same wanner, z -

Her neighbours were envious, and mount Bai-tha-lu seized her, and
gave her to mount Po-phan ; and mount Po-phan gave her to monnt
De-plm-ho ; and monnt De-pha-ho put her in the stocks, which . still
remain.  There she sat, and wept, and blew her nose ; and the marks
" of her finger nails; where she wiped her hamd on the rocks, are yet
visille, .

The peepul, Tha-ka-u, bteane very angry with mount Kie-ku on
aceount of treatment bis daughier had veceived, and made war with
hint,

The peepul being in the sea, made the crocodiles Tis goldiers, ol
monnt Kie-ku's soldiers were thonderbolts. When they fought, the
peepnl made the waters vise, and soften the earth, and the crocodiles
throst their tails into the gronnd, so that the sides of the mountains
slipped do®, At each land slide, they wonld say : * There dies an
offieer.” :
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When monnt Kie-ko attacked, he mde it so hot that the zen was
dried up, and the erocodiles could not live in it 5 and he theew his
thunderbolts at the peepul, and when a branch  was steack off, they
gl ;% There dics an officer,”
The peepnl came amd fonght the '||L--|l11|.;1[||. several Jdays, It getting
the worst of it, e =aid: * T will retreat,”  In his retreat Phai-than-o,
his danghter's hoshand, int rr--:rr--.[ his |--'.I]|1 and hid himseli in o
goree by the way, watching for his father-in-law to come along. He
r bl a swonrd, and a gold comb that shene like the .-|11,:|1|ll to keep
himself from being seen, he pnt his comb under his foot and trod on
it. There he stood in the interstice of two rocks, and when ene of
the peepul’s officers came along, he smote him with liz sword and
killed hine s amd g0 on, one after another, till he had nearly killed off
the whole,  There was only oue leit.  He said to himseli : # They are
all ended, anid took up his comb, awd put it in his haiv again, which
made him visille,

r officer said, as he came along: A great many

The remain
P :iwl.:iﬂ_u have PO bedore, and yel the soamd of horse or '.:"j_ﬂl"l'll-‘ i3 ok
Tienrid 2 ' and starting on, he saw Plhai-thau-o, wlom he cat down and
killed with s sword,
Until this day, people say the matter = not finishisl.  They have
a saying: © Mau-khe's contention is noet seitled : Man's contention is

nob settled,”
WNITE=R.

B
Now nmfllmu. we find a good natnred spirit appearing in Karen
ctories that comes for sone one's henefit,  Here is a specimen
# The elders say that there was onee a poar arphon boy, that ownel
= nof hing Tl a dog with seven tails,  Un one oecasion, he noticed hia
dog go and bark on s hillock in ihe Geld near his loo=e ; Tt when he
went there, he found nothing, so he came dway.
went seain and dog into the hillock, when he

Siill the dog remain-

ed barking, awd he
joumd a eavity with an egg in it
il; put it in a basket, and went to work in his field. During his
absence, the .=-|1irit m the ez cooked  the [0 }'--1]1I|'.-'- rice and
amml when he came houe, he fonnd his meal rendy

He took the eoe, intending to eat

enrry for him;

propared for him, but he was afraid to eat it, and®he went to

the neighbonis to inguire it they conld exp

the matter,  They
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replied to him ronghly : © Thon art an orphan, thy house is nasty aml
diety, who dost thou think would goup inte it?" e vetarned to
his honse, and being very hnngry, he said to himseli; 10 T die, T die,
I will eal.’ Bo Lo ate, and nothing |I:l|ri|t"l'|4."l:| ter T,

* The same thing oceurveld next day, His food was cooked and reaily
for him on vetwrning from his lTabour.  The following day, he deter-
wined to wateh; o aiter going away, he returned cantionsly, and he
BAW a1 young woman come out of the basket, She went to the brook
aud brough#ater, and then cooked the vice. 1le showed himseli to
her, and she no more took the form of an ez, but beenme his wiie,
Blie =aid to him: ¢ My name is Miss Eggz, but never speak my name.
It thou dost, T shall disappear, and thou wilt see me no more,”

“ People frequently asked him for his wilie's name, but he never told,
till they induced him to dvink arrack to intoxication. Then he rovial-
ed her name.  When he came to himseli his wife was gone, aud he
wept bitterly,

* His dog said to him : ¢ Master, don't ery.'  We will go to where
Miastress is.! He answered: ¢ If we 5o, shall we find her ?*  The dog -4
saiil : ¢ Follow me.' Bo away they went toguther, till they reached the
banks of the SBalwen, when the dog snid ; ¢ T will swim across,  Take
fast hold of my tail, amd on reaching the other side, o not say ¢ ‘ Good.!
Li thoun dost, my tail will drop ofi.' Ie failed, however, to do as he
was communded, and on getting on shiore he exclaimed : * Good I
when one of the dog's tails dropped off,

“ They kept on their way, till they reached another lnrgv:'{vnr, whera
the same scene was enactod ; and so on, il they had erossed soven
large rivers and all the dog’s seven tails haids dropped off. On losing
the last, the dog said to Lis master: ¢ T shall die, and thefe are many "
cross-roads on the way,  Ti master goes om, let him talke my  bady
with him. On reaching the first erossings, eut off miy head, ad try
on which road the blood drops.  Follow the romd on which my blood
drops; aml on coming to a mualtitude of honses, try the foot of the
steps of each house till my blood drops down on one, The house i
which my Mistress lives, is the one on which uy blood drops upon
the steps.”  The dog ceased speaking, ani mmnedistely expived. This
time the man' followed Lis doy's divections, and found his wife,”
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Fericisy.,

The Karens, in some of their obsorvances, come very near to the
worship of “stocks and stones.” Many keep stounes in their lhonses
that they suppose possess miraenlous powers, and which scem to re-
present the houschold gods of the ancionts,

A Bohai writes :

* The elders say : Some stones are possessed of superhnman powers,
and if we possess them, we shall succeed in our I!Ih?i'l'l.ljihl'r'l"i_. anl
obtain a sulficieney of food. Ti we possess but a little, that litile will
not be expended by using, but will always be cnough to supply our
wants.

“ Some stones are called paddy stones, becanze those who posscss
them, obtain good erops of paddy, Some stones are said to make us
invalneralle; so that when javeling are thrown at us, spears thnst
against us, or blows aimed at us with swords, we shall not be hit; or
ii hit, they will not enter our fHesh,

¥ These stones crave blood, 1i%we do not give them blood to eat,
they will sometimes eat us. * 8o people kill hogs and fowls, and then
ponr the blood into a vessel, and pot the stones into the blood.

“If the stones are thrown away, aiter a consileralle time, they
will be sometimes found to have come, back again to their old aceus-
tomed places.

“In a village of thirty familics, perhaps ten will have these stones:
but in some villages nearly every family will have them. They are
sometimes bonght and =old, and these thateare reputed good ones,
will sell at from thirty t# fity mpees. Some that have been in a
family a Mg time, the owners dare not sell. T a stome is sold at
less than its real value, or is stolen; it will return to its tormer owier.

“We have heard that the inhabitants of the village of Deg-mu-kha
bad a nnwber of stones, the principal one of which they called
Lwai.  No one dared to tonch or even look on these stones, excepting
the officiating priests in the sacrifices to the lord of the carth. They
had charge of the stones, and were ealled their lords or masters ; and
when a black bullock was sacrificed to the lond of the earth, a fowl
was sacrificed to these stones in the same place,

It is said that the Bonnese on one oceasion made an attack on
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this village and earried away all their stones; ]_:1[ afterwards all the
stones came back to their old places,

“When the teacher prvived, they earried away all their stones inta
the jungle, and boile o chapel, and said ; * Ii the stones eome back, we
will not worship God, bat if they do not eome back, as formerly, we
will worship God.' The stones have never returned, so tho people
worship God to this day. The inhabitants of that village stand in
great fear of stones, wmore than ordinary.

Y %Weo have also heard that the Pakus have stones, like a man's fist,
and when they have any halved against any one, they will strike the
illtl'-h‘.'.*-siu!'ti-t of i oot on the groond with ouwe of these stones, and
the man dies."

I hiave seen mony of their stones, but there is nothing remarkablo
in tliem, and they posscss nothing in common,  They ave most usually
bits of rock crystal, or jasper, or some vaviety of chaleedony, lmt
never of any value, or in any way ewmions. Ocensionally they are mere
lnmps of stratified rock, remarkalle for notling but the numcrouns
thin lines of strata displayed on theip edges.

The possession of one of these mivaculons stones had much to do
in dividing the Red Kavens into two tribes, eastern and western, as
they are now foundy,  The story has been related to me thus;  There
was o Sgan ealled Shapan, who possessed an exceadingly zood =tone,
He set himseli up s a kind of political teacher, and travelled abont
from village to village nmong the Sgaus gond Pakus:  They sanl to
him, * We canmot receive theo, TP we receive thee, should the kinge
at Ava hear oi it, the Bormans will kill us all.

t As he conld not sneceed among hiz owif®eonntrymen, he took his
wile and wife's sister, and went away to the Red Karens. They
rocoived Bim and Doilt him a liouse, and it was not long before he
began to work mirackes with his stene,  The stone was remarkalile,
it s said, for having the power to change its colour, Tt conlid changa
from black to vellow or white at pleasure,  The resdlt was tlat all
the Red Karens believed in Time They believed in Tim so fnlly that
they were disenssing the question of making him king.

At thiz juneture, a son of the king of Ava rebelled against his
father, nt his fther overcame him and he fled to Towngoo,  Tle did

not dave to remain long there, however, for fear of lds father, so he
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went into the Bed Kaven conntry, where he met w

v Shapou, aml

wrried his wiie's sister. In the end, the Burman succceded in
eatablishing himseli in the eastern part of Karenee, killed his brother-
in-law Shapau, stolo his stone, and became king or chief of all the
eastern part of the Red Karen country, where his descendants ruli to
this day."

Magreo,

Karens believe in the magical properties of things, as illust rated in
the following story ;—

Tnr Maare Riva.

“ The Elders say, there was an orphan child [u‘t_:ht up by his
grandmother, who was so lazy that he would not open the skins of the
wild plantains when he wanted to cat them, but made his grandmo-
iher do it for him. e would do nothing but play, so he got the
name of My, Laziness,

“ ITiz grandinother, finding a trading boat going down the river,
persuaded  the boatmen to take him along. When on Loard, he
would not do anything. Ii the boatmen gave him food, he ate; if they
gave him none, he fasted. They found him good for nothing but to
watch their boat when they leit it; and for this they gave lim an
occasional two annas or 4 quarter of a rupee.

¢ (Ope morning, when all the men had gone up mto the town, amd
he was leit alone in the Dboat, hie heard that one of the citizens was
about to kill a cat, and he asked permission to buy it, and it was sold
to him. i

“ Again, about noon, he heard that another one was roing to kill
a rat, that had done some mischicf, and Lie bought off that also for
threc

& Powards evening, several of the eitizens came along with a erocodile,

that they had jnst taken, and were about to kill, for having devonred
soveral men. This, with a dog, he bought for a guarter of a rupee.
He put the erocodile into the boat, when it spoke and said to him:
* Master, thon hast liad mercy on me and bought me, and 1 shall not
Jdie. Tha reason [ devour men is, that there is n gold ring in my
Lemd. The ring is nudersthe fiesh in my head, and whatsoever T
desive, T obtain.  Chisel e ont, tnke it for thyseli, and let me go into

the water.” 8o he took a ehisel belonging to one of the Loatmen,
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et the gold 1'illg-{‘1t1 of the crocodile’s head, amd let it go free in the
watuer.

“1le put the gold ring on his finger, and when he desired silver,
silver eame into his box; and when he desived gold, gold came into
his box. The boatmen ecame back to the boat at night, Tt knew
nothing of what had happened; and he returned with them to his
liowe,

e told his grandmother to go to the king of the country, aid
nsk his danghier in marriage for him.  She said : * Dost thon want to
be killed by the king's sword ?'—and refused to go. He replied :
T thon dost nolggo, let thy arm come out of the back,! and imme-
diately hier arm come out of her back., DBeing mnable to withstand
Lier grandson, she finally went to the king, and asked his daughter for
him,

# The king said : * Let thy grandson build a bridge of silver, and a
bridge of gold from the feot of the steps of yonr house, to the foot of
the steps of my palace, and then he shall have my danghter in mwar-
ringe; but if he does not, then you shall die” The ol woman returned
weeping, but when she tolil the king's terms, hie bid her cheer up, for
Lie eould easily comply with them,

“ During the night, he desived a silver bridge and a golden bridge
to stretech itseli between his house and the palace, and it was done.
So in the morming the king led his danghter over the golden bridge,
ol rave her in mawriage to Mr. Laziness,

“There was o Bralinin at court, who came to the princess, and
gaid : ¢ Thy husband wears o gold ring, and Le will not allow thee to
put it on thy finger.” She replied : *If T ask him, he will.! 8o she
asked her hosband to allow her to wear the gold riog, and Le at once
granted her roquest, :

“ When the Bralmin saw the ving on her finger, he asked to see
it; and she handed it to him.  Dmediately he put it on his finger,
and exelaimed ; ¢ Fly away, fly away palace ;' and (e king's palace
flew away to the other side of the ocean with the Bralunin and the
prinvess in it.

& The king said to his servants : * BeeanseT reccived My, Laozincss,
I have lost my palace, go put him in prison, and to-morrow go and
Lill Dime,”  The king's servants went and put him in prison,
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“ e was accompanied to the jail by Lis dog, his cat, and his rat s
amal he ordered them Lo go aud feteh Lis gold ring from the Bralimin
that night, and to be sare to be back before worning.  Away they
went at onee.  The dog swim across the sea, and the cat and ral rode
on Lz baclk, -

“When they arvived at the Brahmin's, they fonml him asleep nnder
wire musquito euctains,  The eat told the rat to gnaw i hole throucsh
the curtain, which it did large enough for the cat to get in,  They
Loth went in, and the eat said : ‘ Rat, smell about, and tell me where
my master’s ring is."  The vat veplied : * I smell the ring in his moutl,?
The cat then said: © T will bite hing in the threat, amel if Tie vomits
up the ring seize it quickly.! The rat replied ; ¢ Perlhiaps one master
will think we killed the Bralunin, and then he will kill ns,  To mako
him throw the ring out of Lis mouth, T will put my tail np liis nostril
and tickle hin till he sneezes, and then he will throw the ving ont of
Lis mouth ; and then you must snaich it up immediately.”

.

o ¥ The plan suceecded, They obtaingd the ving amd both ran oul of
the house to the dog, that was waiting for them ontside, 1o asked, if
they had gotten the ring ; and on being told they had, he said: * Give
it to me, you cannot carry it safely,’ 8o they gave it to him, and he
put it in his meonth. R

% The whole three returned then across (lie sea, 8 they came: but
when hall way back, the dog saw a pack of otters in the water and e
barlked at them, when the ring was thrown out of his mouth inlo the
gep, where it was swallowed by a fish,

[

The cat said ; * This is hard. The vinge is lost, aml cur master wi
(= 7 1

be killed in the moming,” The rat said @ * The otters were the catse
. of this mgsiorinmne, DIJ:_{_. Figi] bite them o the rocks.” The ‘]'U.:.': ]':‘a'lj'l'
el on the rocks, and it an ol otter, saying : * Tt is on your aceount

that we have lost the gold ring into the sea, and our master-will b

| killed in the moming. The olter replied ; ¢ Do not kili ey, 1 will
get the fish for yon.'  So he plunged into the water, Lronghi up the

# lish that had swallowed the 1';':1':':'. and the cat r[|-|u_'al it up and Lools
Ll J-]“_f ol of 1is ilr'h ’j_‘|:1!_'.' then continnel theiy _iu“j'"r_qu-I anl
arrived with the ring without further aceident, which they deliveryd

to iheir mastar who then deliversd himseli from ]‘Jnt“i-:i-'_-u_1 anl Ijl-uug]”_

gy
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Lick the palace with the Bralmin in it. e slew the Bralmin with
all his velatives, and exterminated the while vace,”

Granms.

Men-cating  giants are among the supernatural beings with which
a Karen has to comtend : amd theiv exploits arve hemd as often in
Karen nursery tales, as they formerly were in Europe. Hereisa
speeimien §

 The elders say that a little girl went down to the brook to deaw
water in the usnal Koren bucket, made of a joint of a large bamboo.
When she Inid it on the suriace of the stream to fill with water, it
escaped from lier hands, and fluated away. She van after it down the
bank, till ghe reached a dam, which proved to bie the dam of a giant,
Soon aiter her arrival, the giant enme down to fish, and was abont
to devour her; but she told her artless tale, and the giant spaved lier,
and took her up to lis house. IHere they were met by the giantess
who congratulated her husband on having picked up so nice a morsel
for their dinner, owoever, the old giant protected the child, and she
became their adopted danghter,

“ (On one oceasion, when the old people went ont, as they snid, to
search for greens, they leit the little girl in the house, and charged
her not to look into two baskets that wete in one corner of the room.
Her cnviosity being exeited, no sooner was she left alone, than she
peeped into the baskets. One was found filled with gold and silver,
and the other with nothing but dead men's skulls,

¢ Bver after making this discovery, she importuned the giants to
allow her to return home; and they finally ecomsented, but the old
giantess required before her departure to look over her hend onee and
pick out the verming an act of eourtesy often periormed by Karens
for their iriends, On-looking into her hair, the little girl was
actonished to find it filled with green snakes and centipedes. She
called for an axe, and chipped away in the head of the old giantess
#311 alie conld endure it no longer, and then permission was given {he
little girl to depart.

“ Bejore going, the giants told her she “might take eme of the
haskets with her; whichever one she chose.  8he gaid; As you are
getting into years, and cannot well weave baskets, T will take the old
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one. This she knew contained the gold and silver; and she was
permitted to take it :

& When about to start, the giantess said : ¢ When thon reachest black
water, comb thy hair and wipe thy teeth, When thou reachest red
water, wipe thy lips; but when thon comest to white: water bathe
thyseli.’  She observed the divections given her, and reached home in
safely, where the fame of her gold and silver bronght together all her
friends and relatives; to each of whom she gave a bowl full.

“ Among those who received a howl full of silver and gold, was ane
dissatisfied young man, who coveted more ; s0 he determined to try his
future with the giant, and endeavour to obtain a whaole basket inll for
himseli, He suceeeded in being adopted into the family, in being
allowed to return, and in having the offer of a basket to tale with
him. Tle had not looked into the baskets, but lile his predecessor he
chose the old one. The same charge was given him in regard to
crossing the streams, but he paid no attention to his instructions, but
dushed across them and got home as quick as possible.  On reaching
his house, he opened the basket, when to his horror and disappoint-
ment, he found the basket full of dead men's gkulls. Little time,
however, was given him to. brood over his misfortunes, for the giant

iollowed rapidly after him, and devoured Lim on the spot.”

Oaexs.

The Karens, like other nations in their ignoranee, Believe in omens;
anil desist from a jonrney or an undertaking, when they ocenr.  Like
the Romans, a smake erossing the path, or a woodpecker tapping,
stops a man by the way ; as does the fnlling of a branch of o tree, or
the bleating: of the barking deer. Sickuess is snpposed to be the
consequence of yon-observance, and a saerifice is offeved for an atone-
ment.

Among the Bghais an elder is called, and all the family assembled
together: male and female, young andd old, The elder then leads
a dog raund the assembled family three times, praying as he goes:
“When we work, or labonr; when we go, or return; ab the bleat of
the barking deer, at the voice of the otter; at the ¢rash of a falling
tree, at the sight of a znake, at the sight of a seorpion, at the sight
of a large serpoent, at the sight of a python, we ought to pause, or

-
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we beeome sick, we snffer and die.  Now we offer theo food to cat, a
great dog.  Heal this man, let disease leave him."

The dog is then killed, and the clder sits down facing the whola
family, with a green bamboo raised two or three fect, and stretehed
horizontally between them, over which he throws the dead dog, taking
it by the legs ; and the fanily catches it and throws it back at lim.
This ceremony is repeated three times, and then the dog is eookedl
and eaten.

BooTnzavrea.

Subjected, as a Karen is, to the multifarions dangers proceeding from
the wrath of unscen spirits ; he tries, when he has come under the ban
of ene, and is prostrated by sickness thereby, to ascertain whicly, it is,
that he may propitiate it by snitable offerings.

To malke the discovery, he resorts to prophets or necromancers, per-
sons that have eyes to see into the unsecen world, and to fowl's hones,
Omens too fall within the same category, as giving indications of the
future.

NECROMAXCERZ,

There are persons among the Karens who profess to have eves {o
goe unseon spivits, to tell what they are doing, and even io o to Hades
and converse with the spivits of the dead there. When a person is
sick, these people, for a fee, will tell what spirit has praduced the sick-
ness, andd the necessary offeving to conciliate it,  They will sometimes
go to Hades and bring back the L that has gone thither, and resnsei-
tate the dead body. This is proven by the following story :—

“The elders relate that theve was a woman who had two danghters ;
anil her husband died and leit her a widow,

i After their father's death, their mother treated them very cruelly,
Beating them eontinnally, so that both died and leit her alone,  Then
ghe grieved, and wept uneensingly, and refused to be ecomforted. Tn
her disteess, she went to a necromaneer, aud induced him to visit Lier
children in Hades. He found the Li of the youngest, and said to hors
¢ Thy wother on earth weeps il thee trxceudingly. Go comiort Tor.'
The younger then sang to lier elder sister,

* Return sister, mother requests,
Bhe woeps for ns in deep distress.
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ST e elder sister i'i"w!lﬂlll.]l.'ll -
fReturn not to her, sister dear,
"T'was mother beat and sent ns here.
“The elder sister positively refnsed to return to the earth, Lut the Ta
of the younger one came back with the necromancer, and on her arvival

at home, the body came to life again.”

Fows's Boxes.

In the beginning, say the elders, Gl gave to the Chinese a hook of
paper, to the Burmese a book of palm lead, and to the Karens a book
of skin., The Chinese and the Buormese studied their books, and
tanght them to their children ; Lut the Kavens were indolent, did not
value their book and laid it on the end of their house, where it was
thrown down on the ground, and a_hog came and tore it up.  After
the hog had gone, a fow] came and picked up all the fragments,

It soon beeame apparent even to the Farens that the Chinese and
Burmése greatly exeelled them in knowledge throngh their acquaintance
with books ; and they then regretted the loss of their own book.

They concluded, however, that the [ wel which had eaten up the hook
must possess all the knowledge that the boolk contained. Thoy
resolved therefore to consull its thigh bones, and note the marks and
indentations made by the tendons on them as letters, and pray to it to
reveal its knowledge.

There is no snperstition so commonly practised among the Karens as
this. No moeasare of importance is undertaken, till a favourabile FES]HMIAR

Tas been obtained from the fowl's bones, 2
The thigh bones of a chicken are taken out, and after prayer, ond
making a condition that the bones may exactly correspond, or they
may differ in some particolar; that the indentstions for ilie ten-
dons, may be alike or unlike, that the bones may be even or un-
even; the two bones are held up alwesst of each othior, between the
thuml and finger and carefnlly examined. Tt requires & practisod eye
to read the vesult .-u_-._-nr:unlj.', and there are iy g 1IF.~.ii|,._-|im|_u._
known only to the elilers, who do not #lways azree in their readings,
From my house in Kiarenes, T looked down into the conrt-yarl of
the Banlwa, where he was in eemsnliation with some of Lis cliofs aver
the chicken bones.  They were passed round frota had to o, cach
- -
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wiving his opinion, and the concluzion repched was, ns T alterwands leam-
eil, that the omens were favourable for a eontemplated attack on a
village in eastern Kaveneo, The fowl, however, deecived them that time
for some half a dozen wounded men of the village were bronght in next
duy, and no plunder, :

The Behais seem to regard the fowl as the bird of Indra, the king
of the Dova heavens. Omce a year, in Felwnary or March, every
Belai family holds a festival, in which every person's wrist is tied
with a thread, and prayers are addressed both to the fowl offered, and
to Thie-lcen, Mo-khie, or Indra. The rite i5 ecalled: * The good to
do:" but of its origin and objeet, the natives can give no account
beyoril what is found in the forms themselves,  An intelligent Behai
assistant furnishes the following statoment ;

“When the time approaches, the people prepare beforchand ardent
spirits, and buy hogs and fowls, and get every thing ready. When
the time actunlly comes, the villagers perform the ceremony, two or
three or fonr families a day, till it has gone throngh the whole village,

“The first thing done iz to bring up two jars of arrack,. and seeuro
them by tying them to a bamboo, and the next is to Iving up o hog
and fowls. Then an cating dish is washed and filled with “water, and
set by the side of the jars with spirits.

% An clder is now called on, any cne skilled in interpreting fowl's
hiones, and a fowl is put into his hands,  He cats off the bill of the
fowl, dips its head and feet in the water, and then drops the blood
from the blegding head on the forehead of the oldest man of the family
that is performing the ecremony.

% Phe master of cercmonies then addresses the elder, and BIYH §
¢ The hand-tier devonrs thee. Thon last the joundice, thom art
shrivelled up, thon art not strong, thou art weakly., Now we wive
foodd and drink to the hand-tier,  Mayest thou be strong, mayest thon
be vigorons, Mayest thou be established as the rock, indestructible
as the hearth stones.  Mayest thon have long life, mayest thon have a
protracted existence.'

After hesmearing the elded® forchead with the Towl's blood, ihe
muaster of ceremonies pinches a few feathers and a little down fvom the
fowl's neck, and sticks them on the blood, where they adhere, por-
haps for the whole day.




15{3-').‘] Religion e, among the Karens. 203

He next addresses the fowl, and says: * Arouse, arouse, Thic-
ken's fowl, Mo-khie's fow], we give thee food, we afford thee sustenance.
Thou drinkest in a knowledge of the fnture, thou eatest superhuman
power. In the morning, thon seest the hawlk, in the evening thon
seest man.  The seven heavens, thon ascendest Lo the top; the seven
earths, thon descendest to the bottom., Thon armrivest at Khu-the
thon goest unto Tha-ma [¢ e. Yu-ma, the judge of the dead]y Thou
goest through the erevices of rocks, thon goest through the ereviees of
precipices. At the opening and shutting of the western gutes of rock,
thou goest in between ; thou goest below the earth where the sun travels.
I employ thee, I exhort thee, I mnke thee a messenger, I make thee
an angel. Good, thon revealest; evil, thou revealest. Arouse thee
fowl, aronse ; reveal what is in thee. Now I exhort thee, I entreat
thee, if this man is to live to an old age, if his head is not to be bent
down, if he iz not to come down erash, like a falling tree, let the
right hand bone come uneven, let the bones be short and long. Thou
art skilled in the words of the elders, thon knowest the language of
oll men. The good, thon fully Imowest; with the evil thon art
pericetly acquainted. Fowl, I exhort thee, I entreat thee; revgl
whatever is in thee.  And wow, if this man’s head is to bend down, if
he is to come down crash, like a falling tree, if he is to be unable to
rest Nimseli from incessant trouble; if unable to overcome obstacles
which shall meet him on every hand ; ii unable to rise up or le down,
il lis life is not to be prolonged, if he cannet live, then, fowl, come up
m||r1'n1=itim1.«', come up with the tendon short on the right side, come
wrong end foremost.  Ii he be able to obtain snfficient to support life,
ii he be not ovorcome by fenis, fowl, come up even, Thie-keu's fowl,
Mo-khie’s fowl, I pull out thy feathers, T pull at thy skin, I dip thy
Lead, I dip thy feet.  Aronse fowl, reveal what is in thee."

Every oue in snccession is then besmearad on his forchead with the
Hood of a separate fowl; and then every ong marks his own fowl by
tying a string to it that he may recognise it aifter being cooked.
Some tie o string on the neck, others on the leg, others on the wing,
and others elsewhere, They unext sgorch off the feathers, and boil
themn,

The hog is faken if the gall Wadder be deemed a good one, otherwise
it s rejected. When the rice and meat is cooked, they bring the rice,
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aml the pork, and the fowls, and the threads, aud the bauboo tules to i
sucle wp the dvink and the spivits; and all are placed togetler.

The master of corcmonies then goes and puts two bamboo tabes
into the leit hand of one, and the gall Wladder of the hog and the
hewd of the fowl into his vight hawd ; and then the elder of the fumily
takes the thread aml ties his wrist.  Each one in snecession takes tho
articleg o his or her hawds wentioned above, and the elder ties overy
one’s wrist, ab the samo time praying with each : “ Mo-khe, the hand-
tier, the good-to-do, we offer thee food and drink, spirits well prepared,
a great hog,  Delend us ; when we go to and fro, look aiter us.  Ii we
fall, raise us up. When we go or return, wlen we walk on a brnnel
or & beam, when the lranches or ereepers break down, when we
go muong the Bunnese or other tribes, when we elimb trees or dezeend
into the waters, when we go up iuto the house, or return to the padily
field, may no accident beial us! Streteh forth thy hand, and help
us; put forth thy foot and assist us.  Go before us, follow Lehind as.
Deeliver us from dewmons, deliver us from ghosts,”

After this the person whose wrist is tied, changes the things in
Ljs hands from right to lefit and leit to right. Then cach one tastes
the spirits ; after which cach one tastes the fowl: and when this is
done, an elder is called upon to pray, who prays thus :

* Mo-khe of mountain Kie-ku, Mo-kbe of the seven lieavens, Mo-khe
of the seven carths, assemble together, even theblind, the deai and
the lamne : and eat and deinds the valualles,"

A libation of spirits is then poursd ont 3 and after this the Jdrama
closes with spirits being served out for all to duink,

ASTRONOMY,
CosMonoay,

“ There are seven heavens and seven earths” This CX S0

oecnrs frequently in Waren stories, but the peopls have no definite

Ty

'
!

iddeas on the subject,  The sun is supposed to go vound the earth. Tn —de

the west are o massive strataol rocks which are continnally UE'":‘Ilillg
anl hljll[.!]ll,'._{. Between these sirata the sun descends at st but
Liow thie npper stratum is supported, e one v deserile,

-
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In the western ocean is an immense voleanic wountain, which is
continually fighting with the water. They have a story which must
be of common origin with Sinbad the Sailor.,

The Elders say there are lish in the sea as laree a3 mountaing, with
trees and bamboos growing on them as on lang.  Voyagers have to ba
careful where they land to cook. They earry axes, and cut into the
ground to tvy it Ti juice springs up where it is cut, they know that
they are on a fish ; but if the ground seems dry, they arve on land, and
go to cooking.

It is related that a man landing on an island, went to cooking with-
out trying his ground, and ik proved to be a fish which sunk with him
into the sea, and then swallowed him. When the man was in the
fish's belly, he said to the fish: “ When males acquire large game,
they shout, and cry out in exultation, but you are silent. Are you not
amale? On hearing this, the fish opened his mouth to seream, when
the man leaped oot and eseaped.”

The Elders say that when people kill one of these fish, it is impos-
sible for them to eat it all up, and they burn its fat. With its bones

they can make beams and raftors for houses.

CONSTELLATIONE.

The Karens have names for a few of the most prominent constella-
tions. The great Bear they call an elephant, and zo do the Burmese
and Hindes, The pole star is a mouse erawling into the eleplhant’s
trnnl,

The sonthern evoss they eall Mai-la-ka, a name whose dervivation is
not obvious, but they regard it as some kind of animal ; for they say
that Mai-la-ka and the clephant once dwelt together in the middle of
the heavens, but they quarrelled and fought. Mai-la-ka seized the
clephant by his tail, and the elephant took Mai-la-ka by his thigh,
aml in the struggle which ensned the two were thrown to the opposite
extremities of the heavens, where they remain to this day.

The Pleindes is ealled * the great house,” and is regavded as a family
of persons, consisting originally of seven persons, but one has been
Jost, and there are only six now. Two men, one of their myths states,
married here two sisters,  The names of the men were Lan-to, and
To-phan ; and of the women Tha-bghen-mn, and Tha-bghen-bghai,

gl
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While the men were ont fishing, * the wife bearer,” or Orion, eame
aned carried them off on his shoulder.  The women eried out to their
linsbands :
Y Lan-to, oh, Lau-to dear,
Buateh np thy bow and spear.
To-phan, oh, To-phan come,
We're carried away from home.'"

Adter calling & long time, their husbands heard their eries, and
returned home, when they discevered that their wives had been carried
sway. They seized their bows and spears and followed on after * the
wife bearer.,” When they came within o 8penr's throw of him, Laun-to
poised his spear or j:wul?n to throw it at * the wile bearer ;" but lis
younger brother emme behind Lau-to unobserved, and struck the
handle of the javelin, so that it flew against his father-in-law’s -lmuae,
and knocked o part of it down. o cncourage their wives, the men
sung ;

“ Tha-bghen-mn, suffering dear,
Tha-bghen-bghai, have no fear,
The bow's bent, the string tight,
Arrows ready, you in sight.”

Then they followed on’silently, and ** the wife bearer™ thinking he
was uot pursued, stopped and set dewn his burden to vest ; but while
he was gone down into the water to bathe, the husbands arrived and
enrried their wives baclk home, and repairved their father-in-law's
house.

Though the resomblance is remote, yet this story must have had s
common origin with the Greek myth of Orion and the daughters of
Oenopion.

Some of the Karon constollations, to judge from their names, are of
Earen origin,  One s called the * Barmese yoke,” from the resem.-
Blance the stars are supposed to bear to the yolke a Burman carries on
his shoulder,

Some names ave local and vary in different places. For instance,
the Karens in the south call the Milky way the “Paddy Bin;"
while the Bghois denominate it the * Bazar street,”” bocause the
gtreets in the bazar are usually an undistinguishable mass of people.
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Comers.

Comets are sometimes called * Tailed-Stars,”" sometimes “ Firo-
Siars,"” anid sometimes © Bmoke-8tars.” In common with all other
unenlichtened nations, the Karens regard their appearance as indi-
eating approaching war, famine, pestilence, or other public calamities.

Praxers.

The Karens do not scem to recoznize any planet, excepting Venns.
They know the evening and morning star to be one and the same, and

by some process not clearly understood, she is sometimes before, and

sometimes after the sun. When a morning star, she is called the
¢ Star reeciving the morning ;" and when gn evening star, the ** Star
receiving the evening." .
Sudorivg Srans.
Bhooting Stars are said to be “ Youth Stars,” going to visit the
* Maiden Stars.” When a Kaven girl sces one she exclaims, ** May

. my hair grow as long as the path thon fliest I

MEeTRORS.

Meteors, the Karens say, are the animals that produee gold and
silver, and when geen in the heavens descending to the earth, ave sup-
posed to be returning hiome.  When a report is heand, as the Kavens
say there often is, it is the roar the animal makes on entering the
eartl. Wherever they fall, gold or silver is certainly to be found in
the neighbourhood,

Drvistox of toe YEAR.

The Karens divide the year into twelve lunar months, and, like
oceidental nations, they begin it with Junnary, and end it with De-
eomber. This is contrary to the usage of all the nations that snrround
ihem; the Burmese, the Talaings, and the Shans commencing the
year in March. * The civil year,” says the Journal of the Asiatic
Society of Bengal, © commences difierently in difierent parts of Thibet,
varying from December to February, At Asadakh, it begins in De-
gember, The months have several names expressive of the seasons,
d&e., but they are usnally denominated numerically ; first, second, de.”
The Karens would seem then to have derived their calendar from
Thibet, for while they make now the year to begin in January, yet
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the months ecorvesponding (o June wul July are designnted womer -
cally * the seventl,! and “ the eighth’ wonths, which must Lave
originated from a syelem that wade Decomber the st month ; 6s our
Septembor and Chetaber st have beon numed, when the year was
made to commenes in March.

The names of many of the montlis show that they were given when
the Karens had the some habits that they have now.  Thos January
is “the searching month,” from the habit of going about in search of

a stitable locality to elear o Gell.  And Fobroary is * the hewing

month,” beeawse in this month the trees are ent down

ghow that the seasons were the same when and where the names were

given a3 thoy ave now, Thus _'IL|I~1'.|. is “the seod month,” bocanss in
thiz month the seed is sown; and Augnst is * the wmonth of gladness,”

Becanse the corn is then in the cars like the moe

the Hebrews; but that eorresponded to April, inidica v different

climate from the Karen, May is *the Crinnm’ or holy wmouth, be-

canse the Urinnms, popalarly called 1ilies,

Pecombor 18 denominated  the month of the shades)” beoanse in this

month the Rarens make their anmual offerings to the shades of the
deail,

The Red Karon nanes ave usually ocofneldent, but a fow of

months have difforent namos.  July 3% not with o

maonth,”” thoneh June is the sevonth = and Auevstgs not “the me
of jrlmdness" bat s named from a feast that i5 made this month, and

whiaoh i |--'||'||.-I o Lhemise]vies

A correspondont wiity “ 1o the month of Avde, the Bed Farens
Kl hoses, anal fowls, amd axen all at onos, sad mwake & Tesst in wliteh
Lhe whide village et ther [hav 1w 0 1N ]
el i el B i 1 | 1 e ol i1 =
bt i in thetr gun Aevilonts I 1 _
breajuant ] ' sl o K th i i
Tl W LT @ i 1 & k1 i ®

-
relabive oother villagees 1L gin of ol i & i & i
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The following table exhibits the pronouns in all their forms, in the

varions dinlects,

Clirse Absolute, Nowminolive, t}.":,fa_ el ive,

1, as lo me,

Sgan Yi, or yay
Pwo Yen, or yawe
Berliai Yay

Mopghn Zi
Toungthu

ILed Karen
Kay or Gai-

o thee,

kho
Tarn
Thow,
Sran N, or nny
o 1 W
Pwao Nen, or nawe
Bghai Nay

Mopgha Ni
Tonngthn  Na
Red Karen
Kay, or Gai-

kho

Tara
o Asreqands

Seran Away
Pwo Avte
Behai
Mopeha
Toungthu

ted Iaren
Kay, or Gai-
kho
Taru ~

P
i

'8
Ya, yen sen
Ya, or yeu
Xa
Za
Khwa
Va

Khye
Ya

Thow.

Na, or neu
Na, or nen
Na

Na

Na

Na

Na
Na

He, she, i,

they.
A, OF way
M, or we
Sen
0, or wo
Wa
A

Hwaon
A

fae,

Yii or yiy

Yen
Yay
Za

Khye

Thee.
Ni
Neu
Nay
Nd
Ni

Pogs, Pron.
.

Az nominative,
.

1n

"
i

As nominative,

Thy.

As nominative,
tH
n
ar

i1l

n

Himy, her, ity Iis, her, its,

them,
An

their,
A,
A,
A, or 8a
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Case Absolule. Nowinative Olbjective.
e, as re-

qitrds s,

Boau Pa way
Pwa Pa we
Bghai Kuy
Mopgha Kay
Toungthu
Red Raren
Kay, or Gai-
kho
Taru
Fou, as

aqirids o,
Sgan Thu way
Pwo Nathie
Berhai Thie
Mopgzha Nay
Towngthu  Nathis

Red Karen

Kay, or Gai-
kho

Taru

Karen Tecalulory,

Ve. Us.
Pa, or pen-  Pgha
Pa, or pen. Pen
Ka, or wa Kay
a Wan
Ne
Pay
Pa, or ka
Pa
- You. Vou.
Thu Thn
Nathie Nathie
Thie Thie
Bay Nay
Nathie Nathin
Thie
Thu
-
.

[No. 4

1

Pozs. Pron.

ur,
As’ Nowin.
= L ]
5 -'-
Oo, or Ei.
As nominative, 3

Four,

As, Nomin.

4

an

1]

1]

11

]

- £

L

2 4

-
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@

'““

On the Pendulum aperations about to be undertaken by the Great Trigo-
nometvical Survey of India ; with a sketeh of the theary of their

| - application to the determination of the carth’s Jigiere, and an account
; % of some of the principal obsercations hitherto made.—DBy Capt. J, P,
Basevy, B. ., 1st Assistant, Great Trigonometrical Survey of India,
P [Received 29¢h Jdly, 1865,] 4
Whilst Lieut.-Colonel Walker, R. E.. the Superintendent of the
)

, Trigonometrical Survey, was in England last year, General Sabine, the
President of the Royal Society, solicited his attention to the inportance
of making a series of Pendulum observations at the stations of the
Great Indian ave, of a similar nature to those made by Captain Kater
at the stations of the English are, and by himseli, Captain Henry
Faster amd others in various parts of both the Northern and Southern

~ hemispheres, Pendulum observations were made on the French arg
by Arago, Biot and Mathien early in this contury ; it is also the intena
tion of the Rusian Government to have them made at the principal
stations of the Russian are; moreover tlere is hardly an instance of
the measure of an arc which has not been accompanied by such olgery-
ations,

General Sabine offered to assist by placing at the disposal of tle
India Board the pendulums, elocks, and apparatus. which he had
employed in his own operations ; and he added that, should the Fadia
Board desire any opinion from the Royal Socicty on the subject, he
wonlid sssemble a1 Committee for the purpase,

Colonel Walker drew up o scheme anil estimate of the prohable

1 expense, and submitted it with General Sabine's lettor for the approval

of the Secrctary of State for Tudia, whao, neling on Cieneral Sabine's
suggestion, requested the Royal Society to report on tlhe plan of opir-
atinng proposed by Colunel Walker.

The President accordingly called for opinions"from several distin.
guished Fellows, viz, Profasors Challis, W. H. Miller, Stokes, H, J, 8,
Swith, Dr. Robinson, Sir G. Everest, and Sir John Herschel ; all in
their replies were agreed on the scientific value of the operations, and’

a3
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all, with the exception of Sir George Mwerest,* approved of the
3 proposed plan of earrying them out; several made very valuable
P! suggestions.
The Sceretary of State in Conneil consequently sanctioned the
experimaents, and on Colonel Walker's recommendations he directod
Captain Basevi, B, B, who was then in Fngland on invlongly, to e
proceed to Kew to learn the use of the Pendulum and apparatus; with
the view of his conducting the experiments in India, !
Before detailing the proposed operations, a sketeh of the theory, and =
of what has hitherto been done in the way of Pendulum experiments,
may be interesting. The application of Pendulum experiments to
determine the fizure of the eartl, is based npon s theorem demonstrated
by Clairant, which may be stated thus, that the sam of the ellipticityf
of the earth, and the fraction expressing the ratio of the increase of
gravily to the eqpatorial gragity is a constant quantity, and is equal to
4 of the ratio of the ecentrifugal force to the foree of gravity at the
. equator, Henee by ascertaining the difference between the polar and W
equatorial gravily, or, which is the same thing, the progress<ive inureu.-‘e/ e I
in the foree of gravity in going from the equator towards the pole, the
ellipticity of the carth is at onee determined,
It is proved in mechanics that the forces of gravity, at any two
stations on the eprth's surince, are proportional to the lengths of the
seconds Pendolum at those stations, or to the squares of the number
of vibrations made by the smne pendnlom in any given time, one
|. golar day for instance.  Ilere is ot onee an casy means of delermining
the vaviations in the foree of gravity, snd the solution of the problem .
of thoe earth’s ul]iplil_‘itj.' 18 redoew] to the measure of the ||_ln;_ft,]|. of the A
seconds pendolom at o momber of points on the earth’s surface, or, s
has been most generally done, to the observation of the number of
oscillations.made by the sane pendulum in a mean solar day,

This theory, however, supposes the pemndulum to be a ® simple pen-
dulom® that s, to consist of a material point suspended by a string -
without weight, 1.'.'liiclj is, of course & practical impossibility ; but as |

& Sir (7. Everest proposed to emplay only the Pendulom of an astronomical
cloek, bot this mothed i ohjeetionnble, na tho Pendulom esanot he ssid o be
aeted o ealely by gravity. '

+ The ellipticity or comprescion, a5 it is sometines ealled, is the fraction whoss

numerstor i3 the difftrenes lotween  the polar and equatorinl somi. dinmeters,
and the dencminsior ia the equatorial semi-dinmeter.

. , :
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it is always possible to calenlate the length of the simple pendulum
which wonld vilwate in the same time as a given L:mrlﬁnun{l pendulum,
the latter may be nseid for precisely the same purposes as the former,

Besides this, there are several other conditions supposed to hold
good, which in practice are never attained, viz the ave’ of vibration
has been assumed to be indefinitely small, the length of pendulum
to be constant, @, e. unaiiceted by “tempernture, and the oseillations
made in vacuo and gt the level of the sea.  Corrections have therefore
to be computed and applied to the observations, for each of these
assmnplions,

The time of vibration® in a civeular are is expressed in torms of the
length of the pendulum, the force of gravity, and a series of aseending
powers of the are of vibration. The ave is always swall, but still not
so small that the terms depending on it can be ﬁﬂirrih neglected ; the
first term, Lowever, of the series is all that is ever apprecialile in
practice. Again, the observations are generally continued for a con-
siderable time, and the change in the are of vibralion has to be taken
into account, Tt has been shewn mathematically, on & certain sap-
position regarding the resjstance of the air, and formed to be the case
practically, that the arc decreases in a geometric ratio, whilst the times
inerease in an arithmetic ratio, and on this principle the correction}
to the observed time of oscillation is computed,

Secondly, a correction must be applied for the temperature of the
Pmululu!n: a change of temperatnre will, of conrse, by altering the
length of the pendulum, aiivet the time of its vibration. This cor-

in which ¢ = timo of ono oecillation.
= — gomi-cironmierence of o circle whoso radiue is onite.
1 = length of the Pendulnm. -
o == forco of gravity,
a == nro of semi-vibration.

4+ The formuls fur this corroetion is
M. Bin f ’v. =+ rn_} Bin [ 'I.-l.‘r

bt 1§ Lrl" Sin A—Tag Sin o

» = number of ozeillations made in n douy ; M == log 4, ¢, modnlua — 04342005
A the inifial amd a the final semi-arcs of ui.trnllulr Correction always Iﬂ!i!n'ru.

in which
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rection™ must llu.:ld‘it'l'ltli-lii'li experimentally, {:‘:ilrtnin Kater” immeraeid
his pendutum in finids of different temperatures, and messured with
a micrometrie arrangement the alterations in its length,  Captain (now
General) Sabine observed the change in the number of vilirations

made by s pendulum in different temperstures. This is the most

divect method of obtaining the correction undoultedly, but everything -

depends on the perfect compenzation of the clock pendulum with
which it is compared.

Thirdly, the formula iz only true for observations in a vaenum,
and as observations have generally been made in air, oot all events
only in a partial vacnum, the effect of the air has to. be taken into
account. This effect 13 to diminish the weight of the pendulug hz,r
the weight of the air displaced, or to diminish the appavent foree of
gr.'u'it.}' in the saige ]nupnl'l-iﬂn. In the vory Lu'gl- :lguj._u'i:.-,r of ol-
servations, the correction has been computed on this eonsideration
solely 3 but Bessel demeonstrated in 18287 that this correction was
insufficient, inasmuch as a portion of the sarrounding air was set in
maotion by, and movel with, the pendulum so as to beeome part of the
moving mass. The correction for this cam only be determined prae-

tically, as by swinging the pendulum in * media™ of different

densities. It depends chiefly on the form of the pendulum.  As this
eorrection © rednction to a vaenum”' or * buoyancy correction” as it is

% According to Kntor's mothod—if + bo the staondard temporminre which i
generally takon as 62° Fabrenheit; Ethe ohservel anporature of te pendulum :
Jits fuctor of oxpansion for 1% E'L‘th."l.'h]ll.':it. then eorrection — o {t—r).
positive whon ¢ = .

t Thig eircumstance wins most clearly pointed out by the Chovalior do Buat
in 1756, who made o wember of cxporiments with penduliums foeged ol dillieent
enbstanced, but his resvarches, which ercated & great sensation b the time,
appear to hava geoon complotelr lost siahit of, aud to bave been unkagw, uw?l:
to Borde, who was conilueting his exporiments, little more than ton yonrs wlter
the pelilicnd ion of Do Bual's vesnlts,

The frue corragtion fie busyancy M. Baily hna shown to bo {Phil, ‘I'rang. 1832)

a : ; i
0w £ +?mﬂ (i=a29) whero 8, is tho height of Barometer, and t, tho teme-

peratura during the interval of obsorvation,
e adielune, and is determine] from tho formunla
g -

= Py [L + 0023 (°—32°)] in which X" is the number of

vilications in a mean solar dny, B’ and {* the baremetor nnd thnrmnmuf.ur:md-
ij:_'], in air; and N 8,% ¢ the same guantities in a Kighly rarified niediuin,
=} (f xt")

€ i3 o conslant for tho Fe
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called, depends al=o on the state of the atmoesphere, it is necessary fur
ite calenlation, to record the veadings of the bavometer, when the
observations are taken in air.

The last correction iz for the height of the station of ohservation
aliove the wean sea level.  The fores of greavity varving inversely as
the square of the distance from the carth’s centre, o pendalum swung
at a cortain elevation above the sea, will make fewer oseillutions in o
day than at the level of the sea, and o correelion has to be added on
this account. Dr. Young, however, demoustrated thet the correction
computed on this considevation alone, was too large, as it neglected
the ateraction of the clevated mass itseli, and e showed how this
might be approximately allowed for,*

The general principle followed in determining the length of the
seconds pendulum, is to observe the nmumber of yilvations made by a
pendulum of known length, in a mean solar day; then the length of
thie =econds pendnlmin is found by multiplying the length of the given

pendulum, by the square of the number of it vibeations in a day, and

dividing by the square of the number oi “secands in’a day.

The number of vibrations is generally determined by the method nf.
coingidences.  The detached pendulum is placed in front of a good
Hlock, and adjusted to sueh a length as to gain or lose, (the latter
renerally) two beats upon the clock in some eonvenient time, 5 to 10

minutes,  Suppose the pendoloms to be started together, then the

onger one of the two will be leit behind by the other, the distance
wtween them continually inereasing, until at length they will be at
pposite extremities of their ares of vibration at the saome moment ;
he longer pendulum has now lost one oscillation on the shorter one,
and both are appavently going at the same rate, but ingopposite divec-
1|'m1:; after a short time they will begin to approach cach other, the

distance between themn gradually diminishing, until they both appear

Adencez the

to coineide, It is clear that between two conseenlive col
.

: A i
* This correction ia given by the formula — & &, whers o donotes tho nume
r

ber of oscillations in a mean golar doy, + the radios of the carth at the plven
glation, & the height of the station alove the mean level of the sen:xia on
ungmwu quantity determinable from theory 3 on the sraumption that the mean
dedBiny of the carthis 5.5 and thet of the sorfnee 2.5 Dr, Yooug (Phil. Trans-
actions 1819} showed that the correction for o kfation on a tract of table lund
would boe reduced by Jed or that the corroction = § n h.
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longer pendulum will Lave lost two oscillations on the shorter one.
Henee all that is requisite in practice, is lo observe as acenrately ns
posszille the intervals between the snceessive coineidences ¢ the number
of vibwrations ||:|_';_|:||_' h_l; 1]||- :!:sn,'J;,tn-n'l.:-|I|]!]l|I i.- L]L'lt‘||llilil"‘|' ]‘-I‘.-' l'||."-'|'l‘|'-
ations of the sun or stars, and then the nnmber made by the detached

pendulum is computed by simple proportion.®

L
The first pendulom observations of which any aceount ia preserved
are those made by Picard at Paris and Uranienburg (Tycho Brahe's
observatory) and those by Richer at Cayenne in 1672 MThese last ;

ohservations are said to lave attracted Newton's attention, as they
proved the variation in the length of the seconds pendulym in different
lntitudes, and it is generally stated that Richer made the discovery by
accident, But it appears from Pieard's address te the French academy
in 1671, that a variation had been already observed, and it is probable
that Richer's mission was nndertaken patly with a view to throw
lisht on the subjeet. Pieard stated that * from ohservations mude ab
London, Paris, and Bologna, it would seem as if the seconds pendulum

required to be shortened in approaching the equator, but that on the
other liand, he is not sufliciently convinced of the aceuracy of those
; hel ] ]

omil

.:ILIL':IhlII'i.']It('IH-C! beeanse, at the Hagoe, (he length of the se
pendulum was found to be guite the same as at Paris, nobwithstanil-
ing the difference of Tatitude,”y

Noar the end of the 18th eentury, Bordamade his eclelrated expe-
riments for determining the length of the scconds pendulum at Paris
ITis apparatus, which is named alter ]|.i||],1-n||-':-lv|l of it .‘-'|lhl'l"ll'-'l| Lsall o
platinim attached by grease to a brass eap which had heen traly groune
so a5 to fit it periectly.  The object of this attachment was to enabli
the observer fo turn the ball round in the cap at pleasare, so as Lo
destroy the eifects of nuequal density in different parts of it.  Amfine
wire earrving the eap was fnstencd to the lower end of a small
eylinder, |r.|~:j||'_'|'1]|1'|:lll'::|l the knife edge, which carried on its uwpper
end a small moveable weight, by miljusting  which the knife edge
| eylinder could be made to vibrate independently in the saue

FAIL

& If » = dnily rate of the elock and T the mean mterval of o coincidences,
then the numboe of pepillations mado by the pendulum in o duy =

— g 0
= J_I (B6100 4 ¥) the lewer sign I8 to ba nsed whePtho

elock ia losing. L
% Cusmos Vol IV. page 25, Snbine's tranalation.
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time as the pendulum, so that their effect might be neglected in com-
puting the length of the simple pendulom, When in use, the knife
edge rested upon asteel plate,  The number of vibrations per diem,
were aseertained by weans of a clock, it Borda made o great improve-
went on the old method of eonnting the coincidences. e fixed a
straicht edge vertically, so as to coincide with the pendolum wire at
rest, when seen through a telescope placed opposite. A crods was
made on the bob of the elock pendulum, and the observation eonsizted
in noting the times when the wire and eross disappeared  together
behind the 8dge.  Adter a series of coincidences had been observd
the length of the pendulum was messured by means of hiorizontal
steel plate, which was serewed up from below, so as just to touch the
Lall : then the pendulum was removed, and a bar, whose lepurth had
been careiully compared with a standanl, ingerted in its place.  The

bar had a = head, of which thedower surface rested on the upper st el

- plate; and a gradnated vod, sliding on the bar, was adjusted to eontaet

with the lower plate. The diameter of the platinum ball was then
measured by moans of the same shder, by placing it on the steel plate
for the purpose; the brass cap and wire were then weighed.  The
apparatus was enclosed in o glass case, and the temperature was care-
fully recorded.  All necessary corrections were applied, excepting the
true one for bunoyaney. The whole process, which required very great
delicacy, had to e repes®ed, and the length of the corresponding
simple pendulum computed after cach series of observations. Borda's
pendulum was about 12 fect in length,

Iis mothod was followed by M. M. Arago, Biot, and Chaix, at
Formentein, the southernmost station of the Prench are, with this
exception that they used a pendulom of only 3 foet in length,  These
olservations were extended by Biot in 1817 to Leith, and Unst in the
Shetlands, and in conjunction with M. Mathicn, he observed at
Tunkirk, Paris, Clermont, Bordeanx, and Figeae, From these opura-
tions, Biot deduced an ellipticity of 547

In abont 1200, Captain Warren made some abservations at the
Madras obsergatory with a pendnlum formed of a leaden ball snspended
liya fibre made from the plantain leai,  The vibrations were eonnted
and an aeistant noted the tines, from an astronomieal clock.  In order

to messure its length, he utlached some glass plates to a wall, and set




258 The Proposed Pendulum Operations for Indin. [No. 4,

off on them a seale, transferred from Colonel Lambtons's senle s the
length was then measured by o pair of beam compasses, The length
of the seconds pendulum was found to be 39.0263 inches of this
geale in adr, -

In 1518, Captain Kater published hLis determination of the length
of the seconds pendalum in London at Mr. Browne's house, Portland
Place, taken for the purpose of fixing the standard of English
wensures.  Ilis method was founded on the dynumieal thesrem doe to
Huyghens, that the’ centre of oscillation, and axis of suspension, are
reciprocal in the same body ; that is, if the body be sllﬂlbnruiuﬂ at its
centre of oscillation, the former axis of suspension will pass through
the new eentre of oscillation, and the body will .vilrate in the same
time as before. The distance from the axis of suspension to the point
called centre of oscillation, is equal to the length of the simple

pendulum. &

In 1822, the English Government sent out an expedition nnder

Captain, now General, Sabine, for the purpose of extending the
enquiry commeneed by Captain Kater; for both Kater and Biot Lad
come to the conclusion, from a diseussion of their experiments, that
no decisive result of the earth's ellipticity conld be obtained from
them, on acconnt of the smallness of the comprised are, and the
varintions of loeal density. Captain Babine visited thirteen stations
between Bahia, 8. Lat. 12° 50 to Spitbr.-rgun N. Lat. 79° 50
He had with him  three peuduloms of Katers invariable patiern
which were all swung at each station, DBesides these he had the two
clocks and attached pendulums which he had alieady used on his
arctie voyages,  His method of olservation was similar to Captain
Kater's; all the pendulums were swang in London at Mr, Brown's
honse, both belore and after the expedition,

Captain  Sabine sulsequently determined the difference in the
number of vibrations made by an invariable pendulum between London
and Paris, London and Greenwich, and London and JLillI]IIII..

e alsn
determined the true bugyancy correetion for Kater's “eonvertible

pendiiumn. .

In 1825 M. Beasel made his exfleriments for determining the Length
of the seeonds pendnlun at Konigsberg, with an apparatus constroeted
and partly designed by Repsold the celebrated wiiist of Hambirg

A

-
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The apparaius waz contrived so ns to avoid any uncertainty in the
centre of oseillation of the pendolum, as well as any error in the
measure of its length, by observing the times of vibration of a pen-
dulum ball sufpended alternately bygtwo wires, whose difference in
lengih was known.

A toise was set upright on a narrow horizontal plane livmly fixed to
a perpendicular iron bar, aml the contrivance by which the pondulums
were suspended conld be placed either on the-horizoutal plane, or on
the top of the toise itseli, so that the effeetive lengths of the wires
differed in the two cases by an mmount exactly equal to the length of
the teise. The wires, which were oi steel, were attached to a thin
strip of brass which unwonnd itseli-over a small eylinder. The pen-
dulum, thus snspemded, deseribed the enrve called the evolute of the
cirele. At the lower end of the iron bar, there was a micrometer
serew for mensuring small |'Iir'['wt:-:f.5 in the Iieight of the ball,

The system of olservation was as follows. At the connuencement
af a series of coincidences with the longer pendulum, the thermometers
attached to the teise were recorded, and the reading of the lower
surfnee of the ball was taken with the micrometer screw 3 the pendulum
was then set in motion, and after a sufficeent number of coineidences
had been observed, the readings of the ball and thermometers wera
again taken, Exactly the same process was then gone throngh with
the shorter pendulun: then from the times of vibration of the two
pendulnms, whose absolute lengths were 11nii||-}1t'n, bt whose difference
in length was accurately known, the length of the seconds pendulum
was casily computed.®  There were a great many minute details to ba

attended Lo, all of which were carripd oul with the greatest ingenuity

# Lett, &1, be times of vibeation and length of longer pondalom, .
Iy 3 1] 3 shorler "
= differancs in length = a

L = length of sceonds’ pendalum,
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and nicety, and all conceivable sources of error were considered and
their effects computed and allowed for.

The coineidences were observed in o slightly different way from any
preceding methad.  The pendulnm was enclosed in % wooden ense,
faced with glass to keep oni curvents of air, as well as to prosorve as
constant a temperalure as possible ; the clock was placed about 83
feet in front of the pendulum, and betwlen the two, the object glass
of a telescope was adjusted to form an image of the detached pendulum
in the plane of the clock pendulum, to enable them both to be seen
simultancously through the observing telescope, which was set up pt a
distance of about 15 feet. On the wirc of the detached pendulum
was fixed o small brass cylinder, painted black and ealled the eoinei-
dence eylinder; it weighed something under 4 grains, and conld bo
bronght exactly opposite the scale for measuring the are of vibrution,

Captain Kater's pendulum consisted of a bar of plate brass 1.6
inches broad and Jth of an inch thick™ two kuife edges of the hardest
steel, attached to solid pieces of brass, were fixed to the bar al a dis-
tance of rather more than 89 inches from each other ; when the pen-
dulum was in use, these knife edges rested on horizontal planes of agate.
At one end of the bar, immediately below the knife edge, was a largoe
flat brass bob firmly soldered to it ; and on the bar, between the kuifo
edges, wore two sliding weights. The plan of operntions was to
observe the nomber of vilvations per diem, made by the pendulum
when suspended, first, by one knife edge, and then, by the other;
and if these numbers were not identical, to make them zo, by medns
of the sliding weights. The distance between the knife edges, that is,
the length of the corresponding simple pendulum, was theén measured
by & micvometric arcangement,  The method of observing the number
of vibrations was as follows; to each extremity of the pendulum, a
light deal t.Li]-LliU{~_‘1 well blackened, was attached  and on the bob of
the clock pendulum a white paper dise, equal in dinmeter to the
breadth of the tail-picee, was fastencd ; the detochied pendulum was
now placed in front of the clock, and both pendulums Veing at tost;
a telescope was alined, so that the blackened tail-piecs exactly eoversd
the paper dise. The 1|.'1|:.~'-:mim wag nleo fitted with o q]iuljhmgm* el
sisting of two perpendienlar checks, which could be adjusted so as to
become tangents to the dise. Now, if hoth pendoloms beset in motion,
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the detachied pendulum vibrating slower than the elock one, the tail-
picce will e seen to pass across the diaphragm, followed by the
white dise; at cach sueeecding vibeation the dise follows eloser and
closer, first tduching it, amd at last becoming completely eelipaed by
it. The exact time of this event, called a * disappearance,” is noted ;
aiter a few more vibrations, the dise will renppear preceding the tail-

piece ; the time of this event) called the ¥ reappeavance,” is also noted ;

and the memn of the dizappearance and reappearance, is taken as the
trme time of coincidence. Tt is innnaterial in this method of obsery-
ation, whether the détached pendalum vibrates faster or slower than
the elock pendulum, but it is a sine qud non that its ave of vibration
be less, The resalt, introducing all corrections, exeept the true one
for buoyaney, waz 39.13929 inches, which is still the reccived ]q:;]glllj
although General Sabine in 1831, showed, by swinging the pen-
dulum in air and in vacuo, that the buoyaney correction was different,
according as the heavy wci‘r:,glt was above, or below, the plane of
suspension.

Captain Kater, in the following year, 1818, made a series of expe-
riments at the principal stations of the English Survey, from Shanklin
in the Tsle of Wight, to Unst in the Shetlands, He used in these
observations a pendulum of a different pattern, known as ** Kater's
invariable pendulum.”  With it, it is not possible, nor was it intended,
to determing the Tength of the seconds’ pendulum, but it is cssentially
a differential instrament, and is used for mensuttng the differences
in the nomber of vibrations at different stations, MWith these dif-
ferences, if at any one station the length of the seconds’ pendulum
has been already determined, the corresponding lengths at the other
stations can be ascertained.  The invariable pendalum, is of the same
dimensions as the convertible one, but is without the seeond kuife
eilge, and tail-piece, and the sliding weights, The mode of observation
is exactly the same. Captain Kater deduced values of the ellipticity,
from consceutive pairs of stalions; he considered wiz 08 a probable
value (the same as M. Biot's); bot he remarks on the difficuliv of
deriving o satisiactory determination, unless the extreme fta';inm
comprise an arc of suflicient extent to render the effects of irregular
loeal attraction insensilile,

In 182122, some very good observations were made by Mr.
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Goldingham, at Madras, and aftecwards a1 o small islamd eallivl Palo
Gamnsah Lont, lying nearly on the equator in Fast Longitude 98° 50,
The pendulum vsed was an invariable one, and olbservations were first
taken with it in London, by Captain Kater, From the observations
at -,"Ir_m]I'.'ls ad London, Mr. Goldingham deduced an ellipticity of 5+

Captain Basil Hall, assisted by Captain (then Licutenant) Henry
Foster, made a series of experiments with an invariable pendulum in
1820-28, at Galapagos, Sun Blas {Mexico), Rio Juneiro, and London
(M. Browne's hiouse). Comparing the. results at each of his own
stations, with each of Captain Kater's, he deduded ellipticitics of 5,
1w Ml g,

In 1822 Sir Thomas Brishane took with him to Pavamatta (near
S}'nlul*}'_.'} an invariable pendulum that had  previonsly  been-swung in
London, at Mr. Browne's honse. e deduced ellipticities of g and
zkq, comparing his observations with “-'."”"' of Kater in London and
at Unst.

In 1817, the French Government fitted out a seientific expedition
under the eommand of Captain Freveinet, who was furnished with
three invariable brass pendulums, one of which was similar to Captain
Kater's pattern, and the other two had solid eylindeical vods instead
of a flat bar. He had also a fourth pendulum, with a wooden rod
formed of two plates of deal finnly clamped together. Instead of o
clock Lie used an astronomical counter, (% compteur astronomique')
whose beats could® be adjusted to synchronism with thoese of the pen-
dulum,  The eoynter had a dial, which showed hours, minates, and
seconds, so that by comparing the time shown by this © comptenr®
with that of a chronometer, he obtained the mumber of vibrations
made by the pendulum in a certain interval, generally an hour or 40
minutes.  The penduloms were first swung at Paris, and afterwards
at Rio Janeiro, Manriting, Guam (one of the Ladrane Tslands), Mowi
(one of the Sandwich Tsles), Cape of Good Hope, Port Jackson
Kawglk (an ixland under the line, north of New Guinen) and Malonine
or Falldand Lsles. Hejecting the determinations at the .‘quﬁti“s*
Gua and Mowi, as they appeared affected to o romarkable degree by
local influences, Captain Preyeinet deduced an ellipticity of g from
all four pendulurms,

On the retwrn of Captain Freyeinet, the French government sent
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ot another expedition wimler Captain Duperrey. e was snpplivd
with two of Caplain Freyeinet's brass penduoloms, viz, one with o
evlindrical v, and the one on Kater's principle,.  He observed at six
gtations, viz, Ascension, Maouritins, Forl Jackson, Palklamd  Isles
Tonlon, and Purie. In deducing the ellipticity, he combined his

resnlts with those of Freyeinet only, aml obtained values varying from

Y o .

Tuh

Ross’s vovace to Baffin's Bay in 1815, some observations
were Laken at Brassa; in the Shetlamlds, and at Hare Lsland; with a clock
fitted with an isvariable pendulum vibrating on o knife edge, which

s were repented at these

rested on hollow agate evlinders,  Observati
stations, and a further sel taken at Melville Islaud, on Captain Parry's
first voyage to the North Pole in 1819-20.  Captain Sabine conducted
Loth these experiments, 11.='|'1|-:I: the same instruments,

The ellipticity deduced irom the |:xlu~1'i|n|-1|t-. al i'_‘_'Llul.-tiu Sabine's

stations was )

wop, rom the same combined with Kater's o

combined again with Biot's £z and irom a general combination of

280

all of these, iy The observations of the defached pendulums only
were used in these determinations ; for though the clock pendulums gave
closely o -irwi-“ng values of ellipticity, still being acted on by other forces
than gravity, their results are less relisble, and are only valuablo in so
far as they affond an imdlependent corroloration of the other resulis
.1.IJ‘|:|i|L Subine was not at first aware of  the strict exprossion for the

aduction to a vacunm, but after the publication o Bessel's obsery-

fons in 1825, he had an apparatos specially  consteneted, and ascor-

med the praper eorrection ]':i’.I.I'IEi'h”_'.'_. |.-1.' :ql\'iu:_;‘[u_-'ﬂr his ]L:_‘“Iillhllll_—i
air, and In vacno,

The error from this canse, however, proved to be trifling, owing to
.r'.l!u..-r-,-:‘ti..;,-‘ ]l--j|_-,:' erEI'I]_'.' |il-|-':|'1'|'lﬁ:-.'|.|1 R l]|:'||: |.||I.1" |[“. l]-IEIJ.L‘]'l'llk'L'.%
tween the corr cLinms |.-_'.' the ald amd new Formnon] e "|'1':'|"'-|.

The most wids |\ differing  buoyaney corrections at any of his ar
Captain Kater's stations of olservition, computed by the old - formla
-i'.'l_'rr_-—}- 5.75 wibrations at Sicrra Leone and + G.27 avilimations it
."'~]|E|z|-|-|'-_r;--||1 in a menn solar dav,  Theése corrections, |IIII]!i]‘.I]i¢-|i by
the propier |Iill'fl.||'., ].lF.'r_, to rdnee them to the new J'-rr|-|r||u flr':':”nﬁ _’_
8,52 and - 1055 vibrations, £o that the number of wibrations in g

mean solar dav ot Sterra Leone re -||Ij;1:-i to be increasad Ill't I:".".-F:ﬂ—r :?T:J_}
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— .27} 4. K1 vilwations. But the

3.77, mul at Bpitzbergen by (10,38
accelerntion between the stations would only be dwercased by the

difference betwoen these numbers, or by 0,44 vibrations, It so happened,

however, that even this difference was too large, for in the dednetion
oi the temperatare eorvection, the old bueyaney formula had of course
been used ; on applying a correction on this aceount, the above dii- 0
ference required to be vedwced by 0.86 vibrations so that the whole
error on the aceeleration of the 1H_‘;'|1|t|l]1]!l|. between Sierra Licone and
Spitsbergen was only - .08 vibrations,

On this seale a black streal: was painted, in the middle of whiclr a
space was leit white, equal to the diameter of tho eoincideuee eylinder,

go that when the pendulum was at rest, the eylinder exactly covered it.
Again, to the bottom of the elock pendnlum a piece of blackened
paper was attached, in which a hole had been ent of sneh a size that
when both pendulums were at rest, it exactly eoincided with the imago
of the white space on the black streak: hence when the pendulums
were moving in coincidence, the coincidence eylinder was visibla

throngh the hole, and completely eclipsed the white space. Boessel's
result was expressed in lines of the toise of Pern, the standard used in
the weasurement of the Pernvian are,

In publishing these experiments, M. BDesse! pointed out the trne
eorrection for bunyaney, which he had investigated by swinging in air
fwo spheres of equal diameters, but of difierent densitics, one being o
birass and the other of ivory, suspended by a fine steel wire ; and agai
by swinging the same brass sphere fiest in air and then in wate
These experiments showed that the old formula for reducing ohgery
ations in air to a vacunm gave too small a correction, and that it shon
Le mnltiplicd by a factor. ’

Mr. Francis Baily made a long series of experiments on the ¢
rection for buoyaner, which were poblished in the Philosophic
Transactions for 1832, e nsed nboat 50 pendulums, all differing ir
form, weight, anl mode of suspension.  From these experiments he
deduced factors for pendulnms of almost every deseription that have
ovor Dboem used, and u-r[l]]plll-.':T alan the ﬁ‘ﬂ‘I-,_:'!Ll of the mr .*|_|]|].;g|;[:||;_-: to
each, in other words deduced the wilrating specific® gravity of the

* 4 Thp vibrating specifig pravity of a compound pendalom is saliaarily found
gy follows ; Let o " a0 .. denoto the distance of the eentre of gravily of each
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pendulum, e coneluded from all his resnlts, that even if a pendulam
is fortned of materials having the same specific gravity, yet if it be
not of an uniform shape throughont, cach distingt portion must be
mude the subject of a separate computation, in ovder to determine the
eorrect vibrating specific mavity of the whole body, since each part
will be differently affectel by the surronnding air,

The last extensive series of exporiments were those taken in
1825-81 by Captain Henry Foster, who was sent out on a scientifie
mission by the Board of Admiralty. He took out with him four
invariable pendalums of different metals, two of Captain Kater's
pattern, and two of Daily's convertible pattern.  These last eonsisted
of a plain straight bar, 2 incles wide, & inch thick, amd § fect 21
inches long, having two knife edges 80.4 inches apart, but no heavy
bob or sliding weights, as in Captain Kater's pattern ; the synclironism
was adjusted by filing away at one end of the bar; Baily's inten#ion
was, that the pendulum shoudd either be used as two different invari-
able penduloms, or applied as a single convertible one for absolute
determinations, at any station. The objection to the form is, that both
the knife edges must be exactly perpendienlar to the bar, or error is
cntailed, as the bar is not floxible like Kater's. Captain: Fostor
swung pendulums at all his stations, 14 in number, which were chielly
in the southern hemisphere. He made o set of observations st Mr.
Browne's hiouse beiore the voyage; on the return of the pendulums
to England, they were agnin swung at the same place, lut by Mr,
Baily, Captain Foster having been most unfortunately drowned in the
River Chagres, in Feliruary 1831, just ns his mission was completed,
His observations were redneed by Mr, Baily, who oltained from them
an ellipticity of s75.q

About this time the Rassian government sent out an expedition
unider Captain Liitke, who nsed an invariable pendalum, formerly wsed
by Captain Busil Hall. He swung it first at Greenwich, and after-
+; body respeetively from the axis of suspension : w, 0, w™, ... the weizhit (in

ol cach Budy : &, 2", 3'"1_-" thi specific gravity of cach Fandy dotermined in
*usual manver. Then will the required vibrabing specific gravity of the

* dolpm be
L L N L T L e
=il i Wt
_‘4"_ o + '_Sn'v_' + .
(Philazsphical Transaelions, 1832.)
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wards at Ualap, in the Cavaline islands, Guam, Bonin island (1o the
sonth-east of Japand, at Sitka in Russian North Ameriea, at Petro-
pantowski, Valparaiso, St. Helena, and St. Petersburg,  He deduced
an clliptivity of o} from his ohservations.

Schinmacher, the celebrated astronomer of Altona, conducied in
132030, a series of experimenis with Bessel’s apparatus, at the castle
of Guldenstein, in onder to determine the Danish standand, which was
to be a eertain fractional part of the Jength of the seconds pendulum,
at the level of the sea, in latilude 45°. T order to estimate the in-
fluence of the air, he used, instead of a hall, a hollow evlinder of
plitinum, made by Repsold, inside which a second solid cylinder,
also of platinum, fitted perfectly true. The outer eylinder was elosed
by covers of the same diameter secrewing on to it, which were both
periorated ; the clamp holding the wire was fastened on to the top,
and into the bottom was serewed a point with which the contact was
wade in measuring the height of the cylinder by the micrometer
BCEOW,

The pendulum was swang under fonr different ehrenmstances, vie.
thie long pendnlom, with and withoat the inner cylinder, and the short
pendnlim, also with and without it ; and as exactly the same suriace
was exposed to the air in each ease, the influence of it could be
computed, which was done by a iormnla dednced by Bessel. The
reduoction of the observations wag wmade by Professor Poters.  Oune
novelty was introduced, viz, that of computing out the attvaction of
the ground on whick the observations were taken. A square space
having 4 side of GO0 Loises (1279 yards), in the middle of which the
observatory was situated, was subdivided again into 36 squares of 100
toises (218 yards) a side: in each of these borings wers made, and
specimens of the carth removed amd their spevific gravities determined ;
as these were very newly the same, a mean of the whole was taken.
The height of the floor of the pendolum room was 341 toises (220.6
fort) abova ‘the mean sea level, and the attraction of this platean of
ihe carth’s crust introduesd a change inthe length of the sccond's
pendulnm of 0.000215 English inches.

Carlini, whilst messuring the Pledmontese are in 1821-23, took a
series of pendulum experiments at the Hospice on Mount Cenis, with
the view of determining thi |i{.‘|1,-'i.l}' of the earih. His lmu:lll]um Wwas
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formed of a heavy sphere snspended by a wire, which was attached to
& kind of inverted stiveap ; in the part correspomding to the foot plate
there was fixed a wheel with a sharp edge turning on its axis,  This
wheel was placed on a grooved plate and formed the knife edge for
suspension ; the arrangements for observing were similar to Bessel's,
Corresponding observations, though not with the same apparatus, were
taken by Biot and Mathien at Bonleanx. The result was a density
of 4,95, s :

Oue more attempt to determine the density of the carth by means
of the pendulom was made in 1854 by the Astronomer Royal, Professor
Aivy, at the Harton Colliery pit.  Two invariable pendulums were set
up in the same vertical line, one at the top, the other at the bottom of
the pit, and their coincidences with the penduluns of two clocks wera
simultaneonsly observed, the relative rates of the clocks lLeing deter-
mined by a galvanic apparatus,  After cach series of eoincidences the
pendulums were interchanged.  The distance between the upper and
lower penduluoms was 1256 feet ; a caveful description of the interven-
ing strala was propared and specimens submitted to Professor W, 1L
Miller who determined their speeific gravities. The acceleration of
the seconds’ pendulum below was 2,24 seconds per diem, and the
resulting mean density of the earth was 6.565.

The best value of the carth's elliptivity as yet dedoced from pendu-
lum observations i+ undoultedly that of Mr Baily's. He combined
all the observations taken with invariable penduloms, sml aiter apply-
ing to them all corrections, obtained a mean ellipticity of 47’5, The
latest yalue of the swme, from geodetie observations, is Caplain
Clarke’s, R. E. which includes the new Lnssian are and is 5530
The eliptivity obtained from observations of precession and nutation is
gy (Airy’s tracts),

The apparatus for the Indimm experiments, consists of two invarinble
pendulums on Kater's principle, a vacoum apparatus with air pump
for exhansting, an astronomical elock by Shelton, a good battery of
thermometers and a transit instroment. . Both pendoloms have alrcady
done good service: one having been used by Genoral Sabine in his
extensive range of experiments, the other by Professor Airy in his
Harton pit experiments ; they cannot be considered, however, to have
retained their original length, s their kuife edges have been reground,

y 85
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BEach s composed of & bar of plate brass 1.6 inches wide and rather less

than an Ath of an inch thick ; a strong cross piece of brass 1s rivetled
sl soldered to the top to hold the knife edge, which consists of a
prisimn of very hard steel, passing throngh the bar and adjusted at right
angles to its surface,  The prism is equilateral in section, but the cdge
on which it vibrates is Emluui to an angle of alont IEU‘; the lengih
of the bar from kniferedze to the extremity is about 5 feet 11 inches.
At 8" 21" from the Lknife edge, agflal civeular bob, also of Twass
nicely turned and pierced in the dircetion of its diameter, is fivmly
goldered on; the part of the bar beneath the woight, called the tail-
piece, which is about 17" in length, is reduced to a breadth of 0.7 of
an inch and iz varnished Llack, in order to contrust better with the
white dise on the clock pendolum, in the observation of the coinei-
dences,

The knife odwes rest on agate planes set in a solid Lrass frame,
which is provided with three levelling serews,  On the outer side of
each plane are Y's, which are moveable in a verlical diveclion by
means of an eceentric s the knife edges rest in them when the pendu-
Tum is not in use, and by their means the observer is enabled to lower
the pendulum down gently so as to bear always on the same parts of
the sgate planes.  Fach pendulum has its own seb of planes, and will
give differcnt results if swang on any others,

It has been decided to swing the Indian pendulums in vacuo, in
order to secure the following advantazes. When the pendulom las
been set in motion,=it will vilvate for a whole day ; its temperature
will be more equable ; it will not be disturbed by currents of air:
anid errors in the formula for the eorreetion for buoyaney are nnimpor-
tant; The wvaeunm apparatus consists of a eylinder of gheet copper
about 1 foot in diameter and rather mere than 5 et long, with
hemispherical eaps, the upper one of glass and moveable, the lower
one of sheet copper and soaldered to the 1:‘:,’[5“1]«.:1‘1 The upper el of
the evlinder carries a strong brass plate, to which are attached the
frames containing the agate planes and & bar of the same metal and
shape as the pendalams ; placed side by side with a pendnlum inside the
apparatus, the bar and pendulom will be of the same temperature, and
it is evident that thermometers attiched to the former will give the
requied temperiture of the latter.  Two delieate thermometers are
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attached to the Dar, theiv bulbs being sunlk in the metal al points
equidistant from each other and the ends of the bar, The stem of the
upper thermometor is inverted, and placed side by side witle that of
the lower themmometer, in order that théy wmay both be viewed
through a moderate sized glass plate let into the cylinder, In the
lower part of the- eylinder there are fonr other windows, two on the
line of the pendulums, to enable their coincidences to be abserved ;
the other two at right angles to ghese, to give additional light and
enable the observer to ascortain whether the detached pendulum is
vibrating tiuly without wabble. There are two seales fixed at right
angles to ench other, inside the eylinder, on a level with these windows,
one of which is used for measuring the ave of vibration of the pen-
dulum, and the other to measnve the distanee of the pemndulum from
the former seale, which is necessary to furnish the eorrection for
parallax in the readings of the arve of vibration: it s useful also in
placing the pendulum at a constant distanee from the clock, which i3
found convenient in practice,

The upper 47 of the eylinder is made of greater thiekness than the
rest, anid at top iz a strong projecting flange which is intended to rest
on n strong cast iron frame made in two picees, so as to grip the
eylimler ronnd the thicker part jost beloww the fange; the halves of
the frame are then firmly bolted together with nuts aml screws,  The
upper surface of the flange is ground perfvetly troe to receive a bell
class, the cap already mentioned, which is like the receiver of an
ordinary air punp.  The ecccentric vr raising sl lowering the pens
dolum on Lo the agate planes passes throngh o stafling hox in the
upper part of the eylinder,  Motion is imparted to the pendoloms Ly
means of a fork ol erateh turned by a spindle whicl passes thaouglh
anotlier stoffing Daox.

The clock with which the vilvations ave compared is firmly secured
1ooa 'I-T-'.'I.]]..| amdl the vacuom .'a|-j|.ir,|ill-i is erectal in fl'L-IIE:_JII'. n histanes
divagan for limiting the view of the

of about 2 feet from it. The i
dise s fitted inside the doek case,

The telescope for observing the coincidences is placed on a small
masonry pier at a distanee oi ahont 8 fect from the vacunm apparaing
and is nommted so g5 to slide laterally onoa graduated horizoutal bar

it has also a slizht vertical motion. The thermometers and barometers
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are red from alongside of this pillar by means of s eathetometor, viz.
a telescope sliding up and down on a vertieal rod. The object of this
14 to obviate the i1l effects of any defect in the isolation of tle apparis
tus, as well as the influénte of the observer's person on the thermo-
meters,

As the dise on the bob of the elock and the tail-picee of the de-
tached pendulum are too fur apart to be viewed sinultaneously by the
telescope, a lens is placed lietween them, =0 as to throw the image of
the white dise upon the tail-picce oi the pendulum. The vacuum
eylinder and all its adjuncts, air pump, &e. were made by Adie, and
ave the only new portions of the apparatus,

The method of operation is as follows.  After setting up the elock,
the vaconm apparatos is insevted in the iron frame and suspended
cither on wooden trestles or masonry piers; the frame is roughly
levelled ; the temperature bar is fixed in position ; the agate planes
are screwed on firmly to their bed plate, and are very enrefully levelled
by means of delicate spirit levels provided for the purpose. A pen-
dulum is now dnserted and let down upon its planes, but the eloek
st not yet be set in motion.  The telescope is next set up on the
prolongation of the line which passes through the two pendulnms,
when both are at rest.  For this purpose it is moved laterally on its
graduated support, until a very small portion of the paper dise, on the
bob of the clock pendulum, is visible on one side of the tail-picce of
the detached pendulum. The reading is noted, and the telescope is thon
moved in the opposite divection, until an equal portion of the diso is
visible on the other side of the tail-piece ; the reading is again notod,
and the telescape iz st to the mean position.  The pendulom is then
removed, and the diaphragm in the clock case adjusted, uutil its checka
are tangeuts o the dise.  The pendulum may now be repluced, and
nothing remains to be done but to exhaust the air out of

the apparatus
anil to set the pendulums in motion,

The observations are made in exactly the same way as already de-
seribed in the acconnt of Captain Kater's apparatus ; the times of the
disappearance and reappearance are both noted, and the mean taken as
the trne time of coineidence.  The are of vibation is then deternined
by noting the veading of the are, when it is eut hy the same edoe of

the tail-piece on each side of the vertical line. The thermometers aud
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barometer ave read by means of the cathetometer. T is usnal to
observe not every coincidence, but the first three consecutive coin-
cidences, and then the 11th, 12th, 13th, then the 21st, 22nd, 25nd, and
g0 on ; after observing the first two or three, the times of the aiter
coincitdences can be easily compnted with sufficient acouracy to iniimate
when the observer should be ready to note them. ]

Tt is intended tohave observations made generally along the Great
Ave at stations 27 apart in latitude, and at other points where it may
be desirable to obtain data regarding lecal variations in the intensity
of gravity.

The pendulum experiments in this country will afford an independ-
ent value of the ellipticity of the Indian are. It is also hoped that
they will throw some light on the existing discordances between the
astronomical and geodetic latitudes of the Indian survey.

The amount of the deflections of the plumb line, due to the Hima-
layas and elevated table lands to the north of India, have been computed
by Archdeacon Pratt for the different terminal stations of the Indian
ares; but these determinations are so much in excess of the resnlis of
the survey, that it is evident that the efects of the mountain attraction
must be in a considerable degree compensated, either by a deficiency
of density in the strata to the north, or by an excess of density in the
strata to the south of the survey stations,

Now the pendulum can nudoubtedly be made the means of showing
whether the compensation is to be abtributed to either of these causes ;
for, whilst the effect of a distant range of mountains ou the vibrations
would be quite inappreciable, any local variation in the density of the
underlying strata wonld show itsell most unmistakably ; so that by
taking observations both at a normal station, and at a few points in
its vicinity symmetrically situated around it, should there be any con-
siderable exeess or defect in the density of the strata to ecounteract
the disturbance due fo the mountain mass, the pendulum observations

would not fail to point it out.*®

# Profeszor Siokes romarks in his letter qp thesp operationz @ * Tho penida-
o lym no doabt wmdicates only the vertical componont of the disturbing fores,
i yelirens it i3 the ladeetal conpeaent tu the plone of the mevidian that afloote
W {lyn prensuTes oF arcs § st any one station, of conrse, g horizontal distorbaonose
oy exist withonl u vertical disturtuines, and viee versd ; il in o syton of
o gpaeions disturbances of the one kiml must necessacly bo wccompanicd by dis-
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The Tndian operations will eventnally be combined with those taken
previously with similar instroments in other parts of the worlid, to
desduee the ellipticity of the earth's mean fgure. Both Sir John
Hersehel and Professor Stokes Lave remarked, in their letters on the
proposed Tndian operations, that almest all observations Litherto male
have been taken at stations either on islands or eoasts, so that o serices
along the centre of a continent is very much needed, A complete set
of obscrvations has been already token at the Kew observatory by
My, B. Loewy, with the Indian apparatus ; and on the eompletion of
the experiments in this country it will bo returned to Kew, in onler
that final observations may be taken, to show whether the pendulums
Lave wndergone any change in the interim,

It is to be hoped, however, that so good an opportunity will not be
lost of extending these obscrvations to stations casily accessible from
Indin, though not included within its Hwits, On this head Professor
Miller’s epinion may be quoted at Tengtly, *“Much would be added to
the value of the observations made at the stations of the Indian
survey, if, before the pendulums were brought back to Faogland,
obzervations eould be made with them at some other points, especially
points nearer to the equator, such, for instance, as the south coast of
Coylon, Singapore, or on the const of Bomco. Another neecssibie
point, intercsting from being in a long line of depression, where a
arge gravitation might be expected, is Aden”

The intention of the Russion government, to have similar obser-
vations made along the Dussian are, has alveady been alluded tos
Ii, aiter the return of the pendulums o England, they were to be
swiung at one of the Russian stations, it will be possible to combing
the Rus=ian with the Indisn nln*r.ntit-us, il dedunee a value of the
carth’s ellipticity irom exclusively Continental observations, extending
from Cape Comorin to the northergmost part of Finmarl

turbanees of the othor kind,  Tndewd it is thearetically possiblo, from tho vor-
iieal distorbances, supposed to bo known, aeteally to caleslate tho horizontal
# disturbances, and thae witlioul nssmming auything bovond the low of universa)
i ﬂmvi:_miull. Acinally to carry 'LL!I'E ok, wionld memI:I:,' riduire olaervations
o bo made ot sidions mom nuamerons Dhaon ean be [ILu!lg!ﬂ ofy but the fact of
# jra puzillity shows how severe a check peadalum qlmn_-n-m,Tuuu s 1] mpn'l.rlu aof
# prercising on tho nesults of geodetic obsorvations,”
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Notes on u collection of Land and Freshwater Shells from the Shan
States —Collected by ¥, Froovex, Esy., 1864-65.—Fy W. Tnrosav,
Juior, Fag.

[Teceived 17th July, 1805,]

Mr. Fedden having kindly placed in my hands for examination a
small collection of shells from the Shan states, T am lal to offer the
following brief remarks, though I have not the reguisite time at
my disposal at present, to describe the many novelties which the
collection econtains, most of which, however, Mr. Benson will shortly
deseribe in the Aunals of Natural History, Although the condition
of wmany of the specimens is very poor, for purposes of ileseribing
specific characters, and many species are represented by a single
individual, still the collection affords conclusive evidence of the great
rchmess in tervestrial mollusea of the region where it was made, and

* interesting prooi of the distribution of some shells, hitherto rather

searce in Indian collections.

Fam. Mepaxiapa.

1. 1 Afelania tubereulota, Mull. Spocies,
Large and fine ... 190 X 0.G0,
= 0 0 ar popgebilis ... Common. Melania, 2.

Of this melania theve are fve marked varieties, some of which
conlil doubtless be separated specifically by many systematists,

g 1 (labra. A smooth var. from the topid springs of Nam-oo,

This var., in comeaon with all the others, has the apex but
litile eroded, and differs but little from the crdinary smoeoth
var. founid in Pegn and Bengal,

An average specimen measures 2,00 3 0.75, the measarement heing
taken along the long axis of the b]ilﬂ”, ad the transverse diameter of
the last whorl.

oud.  Vitlata, This var. is also smooth, Tmt with more eonvex wharls
than the last. The shell too is paler, with a dark median stripe becoming
obsolete on the last whorls, bat well marked en the carlier ons.
Average size 2.00 3 0.75

d. Turrita, A Wlack turrited var, sometimes slightly eroded at the
extreme apex, and with the whorls omamented with two or more,
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nsnally threee, sevies of prominent tubercles, ranged in symmetrieal spiral l
order with four non-tuberenlar spiral leeels on the st whorl towards the
wmonth,  The tobereles form oblique transverse ribs, but the ribs are

a subordinate feature to the spiral ormamentation. 200 3 0,75,

4th,  Pyramidalis. Orpamentation like the last var. but form very
equar, with rapidly inercasing whorls. The shell is slightly connlescent,
with four dark brown stripes visible in the interior, coreespomding with i
the spiral keels outside.  Columella slightly yellowish, apex but little
eroded. 1.90 3 0.85. r

Grotto in Naw-mal stream,

2ud, Baccifiva, This var. is intermediate in its character betweoen

Cwvars, 2 and 3. Tts whorls are ornamented with fonr or five rows of
Deaded leeels, the transverse vibbing being often woll marked likewise, ®
Most of the speeimens were dead shells. 1.90 % 0.735.

It is notewortly that the ordinary type of M. varfalilis, or the linge
specimens of the race met with in the Avalkan hills, ave not represented
in the collection, though the abundauce of caleareons vocks and eale tuff
would, peimi facie, lead us to expeet shells of similar, if not oreater, f. ]
dimensions,  Climate and a lower aversge temperature of the streams
in the Shan country may possibly explain the small size I, variabilis

" there attains, since I have a Maulnein shell which measures 4,00
> 1.30, and Arakan specimens not rarcly attain (decollated shells)®
3.00 > 1.80.

2. 1 Paludomus,

A si{lglc specimen of alarge palndomus, wlich T have not
yet identified, ocenrred in the collection.
Fam, Pavvbisine,

4. 1 Palwlina naticordes, n. 8.

Two marked varieties of this shell oecur. A smooth one with one,
two or three filiform keels, and a s&'un;ﬂy keeled var, with prominent,
rugose keels. The species is probably undeseribed and may be thus |
chisracterised.

I'. natieordes, Th—Testi turbinati, sub-politd, solidd, pallide laves- 4 |
cente eorned ad peripheriam earind mwunita; marginibus eallo junetis, '
callo eolnmellari non rave valde inerassato, minbilicom olitegente,

Vorictas fasciale, fnsciis 1Iuiﬂius castaneis ornainr, hic superperipheri-
ali, illi jnxta sutoram positd,  Anfractu ultimo Lertia notest a caring
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pantom remotia,  Callo favescente, ore interior ceerulescente. Anfrae-
tilws G 145 » 1.10

Far, earinate, Cavinis qnatnor fortissimis snpra muonitur, et infra
peripheriom sex vel gquingue levioribns ; colore albido; epidenuide
Haveseonte ; fasciis novmnllis eastaneds interdom omata, 140 3¢ 1.00.

These two varietios pass into each other, but the peenliar columellar
callus i3 pretty constant in all specimens,  But for this chavacter, some
of the smooth varicty might be referred to P, Beugaleasis, which
is an extremely variable specics,

The strongly corded var. is well marked, but T have preferred taking
the smooth shell as the type of the species, and have regarded the
keeled dmdividuals as hypertroplied, placing the greatest value, as a
specific character, on the colmmellar callus, ocenrring in both varicties.

a. P.wmelenostoma, * Peludina,..... 2.

1. Bithinia nassa, n, g :

Testd® elomgatd, turbinatd, politi, diaphand, solidinseuli. Labio
expansinseulo, plici callosi exteini monitd,  Anfractibus  guingue.
045 » 0.25.

This is the only species of Bithinie in the collection, and it is well
characterised by the strong rib-like fold strengthening the lip ontside,
somewhat as in * nassa.” G

1. AJ.Irlrlr-l'”tn';ﬂ.’ H_Ir.l,

A small species similar to that fonnd at Manlnein, bt distinet
froma the smaller species met with in the Arakan Lills,

An ordinary specimen measures, 175, Aperture 1.25. A very large

epecimen of the Arvakan species, 1435 Aperture 0.95.
L
Fam. Heriems,

Of Helices of all sections, the eollection comprises twenty-three
species, nearly one lialf of which seem wmileseribed.

1. Heliie, n. 5. *

A large dextral species of six whorls partaking the characters of I,
inferriepta and B semidocassata, Lut very distinet fvom either. All
the specimens are unfortunately dead shells.  Lat, 1.55 5¢ Alt, 0.75.

2. H. Blanfondi, T,

This species was originally founded on a single shell from Daxjiling
in my cabinet, which, from its seulpture, I had no hesitation in separat-

i
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ing from its nearest ally I, 4:3,.-r--fu!,|?+|.-', It appears to be a eommon
shell in ths Shan states, though not so in the Eastern Himalayas, but
all the specimens ave dead shells, They agree well with the type,
though a trifle larger and more convex.

3. Ileix ansorines, n. & (M88))

A very marked form, but all the shells dead ones,

The seulpture is very ornate and well marked. Shape somewhat as
in H. Peguensis. 1.20 3¢ 0.60.

4. M delifvata, 1.

B A G

g

¥ i A

8. M. ...... (appronches H, Guerind),
9. H saus, B.

Though « trifle Inrger than the type, T can see no sufficient reason
for scparating this from the Andaman shell. A few dead specimens
only are contained in the collection.

10. H. iufula, B. one or two speciinens.

11. H. attegia, B. one gpecimen,

2 He -

T

1 S A

15. I similaris, Fer, var,

This shell is somewhat variable. Tt is nsnally banded, but occasion-
ally the band is obsolete. Tt tends to wiite . Zoroaster, Th, and
M. bolus, B., closely approaching the former, but being less depressed
and more tumid though not so globose as the smaller sized 7. bolus,
B. 0.75 X 040, Another varicty oceurs which might be ranked s a
large M. Zuroaster, Th., but it is not larger than the type of that shell,
bt shows a tendency to approach H. r!_-,u'-'ﬂu-nm, B. in form and expanded
peristome. 080 3¢ 0440,

U 16, H. Oldhawi, B.

A little larger than the type which was from near Ava,

17. N Hultoni, Pi.

A single specimen of this widely spread species was in the colleetion,

18- A 4 valatnensis, The A single specimen of this shell also
accompanied the Iasd, o trifle flatter that the type,

-
*
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1. Plectopylis,...... sp. Plectopylis, ..., 1
A deseribed species, Tmt not identified with cortainty.
1. Nunine vitrinoddes,
Abundant,
2, N, consepla, B, Lo s e e s B

Closer armed and one more whorl than n:u type, which was from
near Maulmein,

1. Streptoxiz Birmanica, 'I:h.

The variety wanting the marginal tooth.

2. 8. Blanfordi, Th, Three specimens, ... 2

1. Vitvina (Cryptosenes, Th.) prestans, Gould.

Tolerably common,

Type as the last. A small species of the same,  ..ovoiiien ool 9

1. DBuiimus Sinensis, :

A single specimen of this species which is tolerably ‘common in the
Pegu forests,

2. HB.oiinneene.. of the ¥ Gracilis” type, common, with deciduous
epidermis.

8. B. ... ditto, common.

4. B gracilis,............ common,

Bisih:ael i

6. B, Niligivicus,

The oceurrence of this shell is very interesting, Tt has eight
whorls and differs slightly irom the type, but nol to a greater degroe

than Nilghiri specimens do from one another, Bulimus, ...... 6
Achatine.. four species,
% e
s .
7 R -
All of the linary Tndian type. Aehatina,,....... 4

Pupa.........In species with new,

3 s o Pupa,

LERLRE R LR 2

1. Clausilia, a large species, not rare.
2. C. ... asmall species, rather rave,

"
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3. (. ...... alarger specics, common,
All three seom new species, Clausilin, ...oviise 3
Fam. Limxsxina,

Lymnea, a small spocics, BT |

Planerbis Coromeandelianus, Fab,

Very comuffon, rather gnall Planorlis, .oviviee 1

Fam. DirLoMyMATINIDE.

Diplemuating, five species. -

As far as a ewrsory examination enables me to judge, all five seem
undeseribed ; two are sinistral, the others dextral =lhells,

Diplomanating,... 4
Fam. CyerosTouine,

1, Pterocyelos,

Probably a new species.  Of the type of . pullatus, B., but three-
fonrths lavger,

8, P, insignis, mn. &

Formd typick Testd albidi; epidermide flavescente sive castaned,
decidud vestiti, castaneo-fascinti. Peristomnte duplici, antice valde
expanso,  Operculo intus congavo, extra planinsenlo, margine valde
radiate hirsnto. Lat, 1,20, Lat. oris intus (.65,

This handsome shell seems tolerably abundant.

=2

Plevacyelos,

1.  Cyelophorits speciosus, Phil,

A common gpecies, specimens of medium size,

9. eorwu-venalorinm, Sow.

A single specimen ocewrs in the collection, rather more tnmid than
Ava specimens,

oo B IR

A distinet bt not very well defined species, approaching near to
. excellens, but wanting the funicnl®e keel of that species. Ouly a
ew dead shiells were collected.
EW L

4, L n.oa ®

A single broken specimen, but evidently a new species, recalling in
form % involvulus, only larger, and for its size o lighter shell.

5. € mos oo very minute shell, smaller than €, Seissima rpo.

Cyclophorus, .., b
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1. f’."‘u..l'-.-u q.---"-r: B.  Twospecimens. .
a  P,oaciata; B, Two speeimens, Pupliitty oviverns 2
1'. Alyewns, w8 type of . Jagramd, Bl
2, A nos type of plectocheilus, B.
8 A
» 4. 4.
5. . wmphora, B.  Two small specimens,
(S . Alyeans, [F]
1. Pomalins; n. s
2 P. n s near P. Peguense, but with more convex whorls,
Pomateas; ... 2
CONCHIFERA.
Fam, Usioxipa,
1. Unio cerulens. Yery line.
2. I marginelis, Fine,
8. 8p. fine. hite, ssicivins o8
L One specimen oceurs of a unio, remarkable for having two rounded

gscalating teeth, one in each valve, very near the anterior end. Tlieso
tecth are smooth and apposl without interlocking. The species is
alzo found in the Pepo Yoma hill streams,
Fam, Cyouipm.z,
1. Chrbiculs ......... Common,
A small spocies with yellowish epidermis. Corbicula, .,voae 1

Goenern 24, hil'!.'l.'il_‘-'b T

SorexTieie [NTELLIGENCH,
Loundon, Sept. 17, 18635,
My pean GroTe,

As youl will donlitless print mueh of my last letter, T will add a

fow miore items of intelligenee concerning matters ornitholosical, as

B lavestill been steadily engaged in iy eommentary on Jerdon's work.
This has now grown =0 extensive that T have divided it into four

parts, which will probably spread over the fbis for next year. The

first three, treating respectively of Jenlon's three volumes, and the
fourth, of Ceylon Lirds, not inchuded by him, and a final tabular expo-
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sition of the Owuds of the Tudian special provines af the Tndian region,
This T divide iuto 24 districtz, and give oue to four asterisks to vach
square, accorling to the muonnt of commonness of the ""l"'r'i"""1 and a
eross where 1 regard it only as a casual st cagiglor,  So that consider-
able information is conveved at a ghmee, T next talie up the Fade-
Chinese or Dltea-Toadiun |:|'|'|,'|1.'i|||_'-,'._ for wlich I have « fair amonnt of
material.  Youn will have received from Col, Phayre o short note from
me respecting the middle-sized Indisn Conmorant and one of the
Ring-plovers. I now tell you abont them more in detail,  No. 1006
of Jerdon will stand as &. Juscicollis, Stephens: Syn. sulelvostris,
Brandt (fizured in Gonld's B, Awsir), suleivostris el sticlocephalus,
Bouap., lewcoftister, Meyer (apud Jerdon), lencotis, Blyth, albiventer,
Tickell and purpuragule, Peale,—Sinensis (apud Jerdon), G K. (7 vy,
cat. of Nipulese bivde, Jerdon—a somewlat formidable array of
synonyms. Also, one connnon small Cormorant is the true pynieus of
Pallas. Next, about the Ring-plovers. No. 840, This iz, as T mentioned,
B, euronicns, (Beseke), minor, Meyer, and fadicus, Lathawm : distinet
from JE. philippensis, (Seop.), which is a specics intermediate to
. cwromicns and . contianus, obloimd Ly Wallace in Borneo, A,
philippensis in nnptial dress, has the usnal white forehead snrmounted
by a black band, also a black loral streak and auriculars in part;
crown tufeseent-brown with a wmore rafous periphery; some Dblack
Lehind the nuchal collar above ; the black pectoral streak narrow or
interrupted in front ; and the tail unbanded, with the cutermost thees
feathers white; legs pale in the dry specimens @ lengih of wing 4 inch
of tarse 1} inch, It should be looked for in 8. India.  Of Ko. 250,
there are two specimens in the India museum, one of which is the
philippensis of Sykes's list,  After learning of the distinctness of phi-
Fipgrenats from ewpmiiens, 1 re-examined Hostield's type specimen of
his pusilles o amd though in bad condition, especially alout the nape,
I now recnguise it as distinet, Tt is in-winter dress, and has not the
white collar seen at all sfasons in others of the present group.  As
compared with ewrpiiens, the tail is more cuncated, with the dark
band considerably less developed, shewing only ns a narrow cross
stripe on the ontermost feathers, Perhaps it is O, Perondi, Sany., the
description of which T.have not yet seen. It should also be looked
for in 8. India. Jerdon omits to include the Ch. nigrifrois, (Cuv.), v.

®
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melaneps, (Vi) his frssadue, an Anstealian species, of which Le oltain-
el a single ;-Eu."l'_'ill-lL‘I! near Madias in the mouth of Jane (0, e during
the southern winter), and which is now in the Bociety's wnseum :
of course an exceedingly rare and accidental strageler,  The Tndian
Neplvon turns out to be distinet and wew, N erdontalis, nohis, It is
not the Fufter meleocgris of Pallas, which he desceribes as n rarity in
the Tanrian Chersonesus, and which is the black-billed . perenop-
terws.  Four of oo vavest Fuleonide I have made out to be Japanese
species, all ]d'iu]'!_‘:‘ named by us finsulars.” 1. ecipiiter m -'.-n-'-?-'41
nobis (gulaiis, Schl., of which he notes a specimen from Nipdl —2,
Buteo aquilinus (v, levescephola ), Hodgson (femifasivs, Sehl),—3.
B, plumipes, o (Japonicus, Schl)—and 4. Polifuds  pygmecus
( Buteo pyauens, nobis, &, pyrrhogrgs, Bchl.), of which Helior obtain-
el n Spk\'illlﬂl in the Tennsserim 1111{”.'J'J|L'-:.-a. Atlene easbanolus, ]Iu]liﬁr
of Ceylon, is vecognised as distinct, from costanopforns of Java Ty
Schlegel. Jerdon's No. 145 is not Toches giugelensis (verns), ot
T. grisens (DBuceros grisens, Latham, B. eiperacens, Sem.), as distin-
guished from T% giigalensis of Ceylon, which, together with the other,
inhabits that island. The two were discrimjnated by Layard (Lo,
Mag, N. H. 1854, XITI, 260), though he describes both onder einga-
lensis; and he also indicates a second Hydroedesa (akin to £ alliios-
friz nnd . eonoisus) as inhabiting the mountaing of Ceylon.  Spifor-

" wis bacha inliabits Ceylon in addition to Sp. eheele ; and the Parda-

lofus  pipra of Lessan is a second Cinghalese  Prionochilus (son
Piprisema) unknown to Layard.  The large evimszon Chrysocolaptes of
Cevlon =will rank as €. Stricklandi (Layanl, v. carlotta, Mallierbe),
erroneously fignred by Jeedon in his S Sad, O, as Brachypterins

Crylonus ! No. 197 should be Megalainwa Heodgeoni, Bonap, of N. B,
Tuadin and the whole Tndo-Chi:
jiny where the species is mistaken by Selilegel for the Juvaness
corvina, which is wholly unknown in those parts: and . vividis
(apud Schlegel), of Java is quite distinef from M. wividis (veras) o
8, India, and is-probably the tme Beeelda, Vi, as Schlegel himseli
He also recognises the identity of No. 42 with the leunco-
ryphia of Pallas. The latter holds just the same relationship to
H. vustiva, which I hyperythin (of Ceylon) holds to £, Davriea ;

aleo  Faleo yulen apud Ei.']]ll_‘a‘&] (the .S'Jauzulﬂ) ey I }'#-?'{gr{mu,

se provinees, as far at least as Cambo-

-
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Hypotviorelis eoverns to H. Sebluten,
Afriea) o 4% Alaeedoring and  Athenw custunolus (of Ceylon) to .

ridintis,  Inoall these cases the deeper coloured  bivd is more sabtro-

Tinpunenlus  rupicoliws (o

pienl, less migratory (or even permanently resident), and docs wot visit
temperate latitodes.  Selilegel, with el prolability, velos F. pori-
grinator,  Sundevall, to F. maeropus, Swainson (v, wmelaunogenys,
Goulil), the Australian Faleon which ocenrs in the Malayan provinee.
I think I mentioned that T fonud a fine fomale Fuleo Bobylondcus in
the Woreestor Mnscom ; and this is probably the * Red-naped Fal-
eon,’ FL peregrineides apnd G, K. Gray, of his Catalogue of the Bivds
of Nepdl. The specimen in Worcester is like an adnlt femiale Pere-
grine,only mi®h paler, with all the markings considerably lessdeveloped;
nape light ciunamon-ruious marked with dusky; the moustachial
streak snnlly the npper parts cross-banded as in adolt Peregrines:
this rare Faleom belonging to the Peregrine snbgronp, as distinguished
iroan that of the Sakir, Lanan, and Logger.  About Twinde, 1 stated
(in Lhiz, 1803, p. 33) that Orlygis fuzoniensis of Horsfield's list of
Juvanese binds was the species I now recognize as I0 tankd (B, Mam.,
v, guwdeet, Hodgson) s gud snch o disteibution rather puzaled me, as T
koew no instance of T falid out of India proper. Tt is, however, of
a nearly allied but smaller specics proper to the Malayan provinee, de-
seribed by Wallaee from Timor as L rfiscens. Thus are lieve threo

allid species, T, macalosus in the Indo-Chinese province with China,

T, tanki in the Indian speeial provinee, and T vifeseons in the Ma-
layan provinve. The proper wame for the Indian Curlew will bo
Numening linentus, Cuv, o Syn, N Wagor, Schilegel. ;

D. G. Elliot of _St"-'-' York was here the other day, aml picked npr i
few mew Polyplectpons from Cocliin China ot Paris.  He 35 about to
bring ont the Phesionidse in grand style, from drawings by Woli,
some alremly made, and which yon wonld most heartily admire,

Now for some intelligence abont what is doing in the Aoologieal
Gardens, Regent's Park.  There ave fro small fomale Afdcan oles
phasts: now in Londen, one of which s safe in the Zoologieal

Gardens,  Also a puir of £l t-!l[ml'].l (laselln flama, A line heslthy |

“Bhueeros Abysainicns (Abla Cuaile of Appendix to Broee’s Travels),

the long-legrad ground Hombill, o most curions . kind, which ﬁl!l].]iﬂ.r

abont in a style that woull puszle you altogether to make ot
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what it was, if yon wore (o see it stopping abiout at a Jistance,  Km-
phatically a snake-devourer.  Two young Wapitis came to light this
weelk, the danghters of the fine Californian baek | A Lot of dwmoperdie
Heyi'y and different species of Prevoeles, Pt alekate (I may have told
you) has bred, angd I saw the newly hatehed echick, precor of course,
but inactive, from the shortness of ils legs, The Felis macroceles and
two Ersus Malayanus which T bronght deing well. A paiv of eonnon
honse Mainas at lust; and I wish T conld see a pair of common Indian
erows, and the two commeon Indian vultures, Gyps ndices and G,
bengalenste,  Althongh the temperature has been extraordinarily high
all this September, aml people are panting and  languishing as if they
were in Sierra Leone, T observe with interest and considdfable surprise
that the Aretic Foxes are rapidly re-assuming their white winter coat |
I hear of some extraondinary discoveries up one of the great tributaries
of the Amazons, where the few seattered human inhabitants had never
before been visited, aml were unacquainted with the use of metal,
using stone implements ; and the animals guite tame and unseared
by wan—herds of Tapirs, which would allow their coats to be rubbed
by a stick and enjoyed the titillation. T just lest a fine thing the
other day at Stephens’s anction, a splendid skull of Bubalus beachyeeros
had been knocked down for eight shillings; and the purchaser would
not part with it.  You would otherwise lave had it

P, 8—=1I have been thinking that you would do well to re-pulilish
my commentary on Jerdon's Birds of India, if you could get Jevdon
himseli to aunotate it, and thus afford him a convenient opportunity,
of making known all that he may have to add, in order to complete
our information on the subject up to the date of publication in the
J. A 8. T muoch wizh to know how his ook has sold, aml alsoe what
progress lie is making with the other classis of vertebrita, N, B,
Feliz rebiyinose of the Coromndel Coast extends to Ceylon {Cingla-
lese spocimen in DBeliast Musenm) ; and my Cinghalese Seiwens Loy-
ardi is in the Worcester Museum from Malabar, sent  (with Preshytes
Johnii, verus, de) by R.Cole of Madras.  Also, in the Worcester
Musenm, a fine adult female of the rare Fuleo Bubylonicus, alleged to
be from Java, which T do not believe. T have seen a kitten of my
Felis Jerdond from Malabar, and 1 have little doubt that this jungle-
cat there takes the place of F. rubigiwsa of the Corvmandel side of

87
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the Teninsnla. T add a list of desiderata for the Boological Gandens,
Yon may s=mile at my ennnserating  commeon Yuoltures, Kites and
Crows, Frogs amd Toads; but these are just what are wanted—
what_nobidy thinks of sending. The Pateachioc mizht be sent in
damp jars, and woull endure the voyage withaut food, though
cockroaches might be given to them if available. N, B. There are
Anstralian Bollide and Pelicans in the Zoological Gardens; also
Varanide, Scincile, and Bnakes, Why not also Tadian 2 and
opercnlated Shells (sent with operele closed) as dmpullaria and Ceri-
thiwm fLiIL-"II.'I.T.Ir-I'“li : OYEn onr Lﬁ;‘.; Achating with its ljﬁﬁudvﬂl]cmlﬂ
elosed.

Masstsnry,  Gibbons—Hunumin Movkey and other species of
Preahptis—Wild Dog—Indian Woli—eommon Bengal Fox, one in
Dublin Zoological Gardens, labelled—dJackal, €, awrens {—TTverre
dibetha—dretonyr—Jungle-vats — 4-homed  Antelope—Gayils  and
common Dufialoes (fine, a5 those of DBorma)—Tapie—Rhinoceros
Sondajens [l't'{;m Bunderbins or Burma) and £k, Swieteans—any of

* the Himalayan mminants— Tupeio—MWologele—DPleromys—dtherira

—Porcupine from Chittagong or Tippera.

Aves, Lories (any),—common Kites, 2 or 8§ (nof Brahmini)}—
Limnacius wivews (of Jerdon's work}—Ponloaiius icthyaitus—Spilorais
cheeln (especinlly, to contrast with Sp. Elgied)—Puliornis {eesa—
Aquile fuldescens (2 or 8 to contrast with the  allied Afriean species)
-——-..Jff. }ra.s-fufu—ﬁ'-_'.‘wm Ol Hlllllaaqu.ﬁ.lﬁ—l{,"r'.r‘f[tl bengalensis— UL Coro-
manda—Nince seutellatus—Gyps Tndficus and 6, Dengalsisis (not Oto-
gyps enlvis,  With the exceptions of the two common Bengal species
of Gyps, the series of Old World Vultures is complete. N, B, Neo-
phron percnopterus of Africa has a black bill, in Tudia a fesh-colonsed
Lkl !}—Hui‘h('t.\i—('rutfrﬁplts rufipennis (very desirable. N. 8. The
two Indian Coils are duing well)—Corvus spleidens and €. culminatus
[pair of each, ES]M:iuU}' the j._.rm._-r'j-...ﬂr e rocifia r.l.l_.I,I':: I:t'q-rl,-‘ avecpl-
able—Bhisiraj—Shi ja—Sedt JHhai { Mulacociveis ) —Hdyoes (Plocens, 2
or 3 pairs of each, which woull doubtless bredd)—Mainas of each
Bpecies; Sturnopastor, and especinlly Temenuchus, pagodaruwm (2 or 3
pairs of eachj—Beugal Jungle-iowls, with white -.-nr-|nj-put—zl'-{fflff":"f*r
bothspecies—Ciconiu -I‘r.'itcﬁnP.i"mln-—-{}'r.-r,m' i m.!wjri'!f:-ms—?rﬁ reskivriis
melanocephalus; one slready frow Biam ! —Gallicres cristatus—Gallinula
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pheenlonra—Sarkidivrid: welanonotus—.dnas pacilochyneha—d. caryo-
?I.Felr,rHrru'- rr—1'+-,-|"a':,-.l.!|'-1 .r‘rrlrr'r.-!—.r'l Ticirnns .".i'u'-?."‘l-;a."z'usr'# (small Indian
Polican, common in South India). Ii Pelicans eon be sent from
Australia, why not from Indin? I have mentioned that v have
Anstralian Ballide alive, aunil also Edicwemus grallurins, By the
way, the midefle-sized Tudian Cormorant still remains an enigma. T
have seen no specimen in England, nor is any such H1wvi;~s recognised
in Schlegel’s elaborate notice of the genus. Specimens (skins) of
this binl would be most acceptable! It appems to be common in
Kazhmir. 3

Tickell's supposed new Gadidons fish is precisely what I toll you it
wonld be.  There should be a plentiful supply in the musenm, several
dozens, which T procured in the Akyab bazar. It was described and
figured by Richardson, and since by McClelland (who associated it
with the adide). I cannot vefer just now, but the synonyms in my
hand-writing ghonld be on the label attached to the botfle ; and that
bottle I leit near the _-!_pm:imcns of _Pi’.l!lgrilzliliueii which Jerdon agreed
with me in considering the nearest ally. It just holds that sort of
relationship to some of the Gadider, which the Seopelide do to the
Salmonide ; only the latter are really more nenrly allied, I think.
There is a st tntercsting dustralivn Seal on exhibition at Crémorne,
which T mn anxions to see, and will do so soon.  Vide a notice of it,
in a lettor from Bartlett to Gray, in alatd No. of the Annals,  So
high a price is wanted for it that the Zoological Seeretary has declined
to purchase hitherto; Dut I fear that the exhibition of it brings in
gome £11 or 12 per week to its proprietor | 0f course T have been
to see the African Elephant, which differs very mueh from the Asiatic,
It is equally doeile, but much more enefgetic and active, and Bartlett
considers it the more intelligent of the two! Moreover it is very
salacions, which the Asistic is not (unless when regularly mwst), Tt
wis rathior in bad case when it arrived, batis now in capital condition. A
sinall African frunls Elephant is expected immediately ; amd with it one
of the long-leggnl Airivan gronnd Hornbills, Bucorvus Abyssinicus, or
Abla Guwda of Brace,  The other Hornbills are doing admirably, s,
8 Homrai, one B. shinoceras, 1 albirostris, and one small African
Tockas, Two or three more of albirsstris would be aceeptable, anid as
many more species as possible, especially the large kinds; for they
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ghew well in the spacions aviavies sllotted 1o them,  The yellow-
quilled Porenpine (Malubarices, Sclater,) turns ont to be my H. Bea-
galensis, the yellow edlone of the quills being only temporary.  The
3 hanggsl Armadillo is o most interesting form, very difierent from
Dasypus, and considerably akin to Glyptodon, There are o fine
healthy pair of Chimpanzees, and female Orang-utan § but ne Gibbons,
which are partienlacly wanted 3 especinlly as there seems CVErY pros-
pect now of these Apes living, as they are so very much better aceom-
wmodated.  The (Gezelle dome lately added to the Goardenis a fine
acquisition 3 and Buarehell’s Zebea has bred.  The Fagle you sent las
assumed  the matove plumage ; and I think T may say that afl, which
you have sent, are doing well, the 2 Mycteriee, 2 Tuntali, also pair of
Heematornis Elging, and paiv of Eudynowieys evicntalis &c.  Galfo-
phasis lincatus has bred; and there is a young hen } Swinhoei; also a
Tiali-bred Ocellated Turlkey. Males of Phanrcura Reevesii and Diar-
digallus, Alsothe Heliornds or* Sun Bittern' (a very cuvious form) ; and
the black-necked Swans. Bengal Floriken in fivst-rate summer dress.
® Tt was sent by Babu Rajendro Mullick in 1857. Iow is he getting on,
and his store of live-stock ? Three living Aplerya ! Sturgeon still doing
well, Garrular Sinensis rom Ching, quite lively and well : the samne
as the Tenasserim species.  The new Cassowary which I described
tarns ont to be the finest of them all. A living female at Amstordam ;
and its egg quite difforent from that of common Cassowary, or of
Moornk., T have seen the magnificent fossil head in the British Museum
of Elephias primigenius lately dog up near Hford in Fssex, with super
tusks in socket—mnot curled up ag in the Siberian specimens so often
figured. Hewl very differcut from that of K. Tudiens, more lilke A fri-
eans, but the grinders are of the same type as the former. Another fine
acgession to the B. DL is an envrmaons airolite from Australia.

I must now tell you a few results of interest at which T have arrived
eoncerning Indian Lirds, 'I'hqpnper is a very long one, and will probably
spread over the Flis for all next year, When I have quite finished
it, I contemplate working out the birds of the Indo-Chinese province
or sub-region, and then those of the Malayan Peninsula. Yoo may
begin by expunging from vonr list Cotyle sub-soccata  (identical with
Sinensis), Huticilla phonicnra (as distinet from phecideuraides), Phyl-
loseopits trockilus (disavowed now as Tndign Ly Gonld), and T suspect
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also Sturnus unieolor (fog, which I believe olid spotless specimens of
S, rvulgaris have Dbeen mistakem); Bhedophile melanolence, (lonus
quite identieal with Orefeoln, Bonap., ag founded on two Timor
species, melanolewca and feetnosa @ oand theveiore T now eall 1|1§IIHU:II'I
one O, Jerdond, and do not agree that Prativeela fereea ghould range
with it. (Vide Jordon's Appewdix). The Hovornis and Horcites
series puzeled ws much,  Hovoreis fulviventer = Phylloscopus Susrit-
fuz, nobis -—J7, _,f:-n"al_n,riulr'r atve, also o Phylloseapus, akin to lnst.—H,
Maviventriz o true Dumeticoln ; and K. fortipes, 1 enspeet, anot her
Dmeticola, (to judge from my deseription of odgson's specimen in
J. A, B, XIV, 585, for I camnot find a speeimen in the museumns
here,) This disposes of the four species admitted by Jerdon; but
Loth in the British and Tndia museums, I find numerous specimens
marked Horornis assineelis, Wode,, and these ave identical with the
bird [ formerly deseribed as Deymoiea brevicondate,  Adterwards 1
thonght that this was the adult of Neoriis facolivocea, Holg., of
which I had only seen the young ; and this view is acceptod by, Jerdon.
It turns out that the two are allied speeics, and Horsficld's Syleie
miontane constitntes o third; so I lring these three together under
Neornis, anil sink Horornis altogether, As Tor Horeites, 1 know but
of two species, the large H. wajor, and the small I, brunneifrons,
(v. schistilatus), of which’ pollicaris is the young ! Jerdon sends me a
new Duieticola ; making 8 (if uot 4) of this form, which I think
might be very well merged under Locustella,  Jeordon tells me that
my dAecipiter nisoides is common in the interior of the Himalaya; 1
can find no specimens, and two that he hus sent me (as L presume for
this) are decidedly . Véirgatus, which he should know well. His new
swallow, Hirunds Tytleri (in Appendix), I eannot distingnish from
I ealivica of Palesting nnd Fgypt; ut Adam's species (referred to
by Jerdon and J. flueicola) is distinet, and Gould has named it
empusa.  Two species of Woodpecker are confounded under Clitriyso-
coluptes sultanens, viz, trog sullancws, H. (steenins, Goull), which is
considerably larger, rare, and known only from Nipil ;3 and € Deles-
serti, Mallierbe, from all India, Indo-Ching, and Malayan Peninsula,
Foothera imbricata, Layard—COvreocinele Nilyiciensis, nobis, ~ Of Cuc-
koos, our Mimaloganus is the eanoroides, Muller, aml nptatis,
Guuld; and this species is aceepted as sfrintus, Drapeiz, by Schlegel,
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It would seem o be the commonest ~cl-.|,-¢if= of the archipelazo.
Wallace has also (7, poliseephalis from Java.  In the British Musenm
there is a Nipil specimen of what seoms to me a swall vace of If.
oidles  wing 73 in—01 ff.

ecimens, S strenites, Goulid

spavvergpides, which T have named #i
migicolor T lhave now seen several f]
(1. As), T think donbtinlly separable from spareeroides ; and his
hyperythens is just the adult of Horsfiell's Segeer, which I consider Lo

be distinet from the Tadian reiiis,  Tha St T now |'|.'l'l"|'.f||i:-|l a9

I, flaviventris, (Bcopoli. 8yu. €. radiatis, Gm.; 1. peetoralis, Cala-
uiz, and . hyporythees, Goull,—the adult; aml ., fiogea, - Horsi,,
spaervevoides apud von Schrenck,—the young.)—From China, Philip-
l'i.m"'- Borneo, and Java., My Geoeiehla dissinilis iz Tun

r].'-.':||||I|||., wee eandis [ Jend, No. 358, The l|"JI acein A ee et .".-'r'r rrl'uusl.l

] I'.'li r'.'ll.l- L :Ir.l i I:_l

15 Pucrasin casfoacd, Gould 3 and its troe habitat [-1'-_-]-:*.5-[1‘ Kashwmir
(Hedjivistan being altogether out of the question). I snspect that
nipafensis, Gould, is merely a hybrid between it and the common

ies, Arboricola. T have wmade out a list of 12 species

Himalayan spe
of this gronp | Turnie Dussmierdi (vervs) = Svkesi; and T, Dussu-
HHETE .'ij_l'lll] Jerdon mnst stand a2 tanck, B. Ham. |:'¢_ J'._.-.-.-F._-,_.r1 J_[,'l_:|;;_
gon). Casarco ’r tera. -nobis; 15 Anas seutulate, Miller, ;

This must do forthe present. I may add that the large striped
Dorbian Eland has a very different form of ear-conch from the common
I'I-".Illlir broad like that of the ]'{.uul:u.'._ st of l:|,||_|_'1_--;p]_:|_{|_' s i'II. the
humped eattle,  This s a notable distinetion.

Note ox Tk Pevea Parnivoes (drboriesle, Hodgzon). This groud
of hill Partridges, with long (or modertely long) straight elaws and
spurless, 15 greatly developed in the jungle-elad hills of 8. E. Asia
and its dslamds, where probally several species yet remain to be

diseovered. 1 think we can already enumerate—

da.  With the throat well _.l'-.- atfiered.

1. A rorooeorna. (Tem., p.'e. 462-8) The only gpecies known to

me in which the sexes present a matked differcnce of plumage.
Himalaya.
2, a4 mrrogunanis, nobis. 8 E. Himalaya (at o Bwer altituda

than the preceding race,) awd also the Tenasserim mountains, (. 4.

P R
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8. . onuwszoreervs, Tiekell. (. o, 8 XXI1V, 276.) Tenas-
serim mountains,

4. A savaxmos.  (Brown, J, . Zeel, pl. XVII: Temm., p. e
1485 ¢ It guere—the ved sarvounding the eye ) Java,

5. W (?) Ervawwosa: (Eytow. P, 2. 5 1888, p. 100.) Malayan
peninsula,

b, With the threoat (hinly clad with feathers, shewing

the crimson elin beneath, y

6. A& pEmsovara.  (Horsfield, Zool. Pes, in Jova, fig.; Tr. Lim.
Soc, XIIT, 184.) Snmatra (?) and Java,

T. A, arnoauraniz, nobis, (. 4. 8 XVIIT, 819 ; Perdix oliva-
et of Buchanan Hamilton's drawings, unet of Gray, Havdw, I
Fud. Zool) Hills bordering the valley of the Brahmaputia south-
wand. -

8. A, INTERMEDIA, nobis. (. 4. 8. XXIV, 277.) Probably from
Arakan.

9. A cmamrroxt. (Fyton. dan, Meg. M, H. 1845, XV, p. 235.)
Malayan peainsula : not uncommon about Pineng and Province Wel-
lesloy,  (Type of Tropieoperdie, nolis, possin F)

10. A curororvs.  (Tickell, J. A. 8 XXVIIL 415, 458,)

Tenasserim mountaing.

. With lavge bave spaes in froat of weck.

11. a. roxerviara. (Haglw. T Tad, Zeol)) Tab, ?

12, A crvsieenanss,  (Swinhoe, “Jlis, 1864, p. 426.) Formosa.
Type of oreaperdie, Bwinhoe,

N. B, The Perdie oeulen, Tem. (Pig. of Gall, TIT, 408 ; Tetrao
ocellatus;, Raffles, Tr. Line Sec. XIII, 3325 Hardw., I Lud,
Hool, 5y of Mergni provinee and Sumatra, is the type uf my Caloper-
diw 3 and P. thorweica, Tem,  (Piy. of Goll. T, 335, . and Arbori-
el splhenwrus, Gray,) is the type of Bawibusicola, Gould, to which a
second species hus been added Ly Mr. Swinhoe from Formosa, B, 8-
noriver, Gould, (8, A5 pt. XVL)

The Partridges of the Peira group are best obtained from natives
of the country who understand netting them.  Comparatively few fail
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to the gun. They rise singly in snch diflicenlt pfm:u‘.-i, in sheep -
boo-clad hills, that even i occasionally hit by a snap-shot, they are
oftener lost than |:li1‘l|il.‘|i s, in localities where o trained '-1"'5: is an
impracticable desideratum : but there are ways of netting them, for T
hava received from Sylhet sevéral dozens at a time of live A, afregu-
laris ; snd a ot of A, torguecla is gimilarly now and then obiainable
at different hill stations. A pair of A, terguesle are now doing well
in the Zoological Gardens, Regent's Park, London.
.

Ep. Dryru.

Eveaiunm in Mr. Parish's peper in Part L1 No, TI1. of the

Jowrnal,

Page 130 Line 35, for Pinus longifulia read Pinas Massonivmns.
-
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Metearologicel Obsereations. i
1 Abztran glf' the eselts ,-_Ii.i' he .’.’Un.l".r:l,.' .l||r;'."Hr}.l':.l.l’q’alplr.l'-'rnr Ozernlions
tuken at the Surveyor Geneval's Offiery Caleatta,
A in Lhe month of Joigary, 1563,
Latitude 22 337 1 North., Longitade 88° 20° 14" East.
1 I.'L""'T
. Height of the Cistern of the Stundard BDavometer above the Sea-level, 1811,
= Daily Meanz, &e. of the Observations and Llf.ﬂ.m Hrgl.:umi.:iri.ﬂni clemients
dependent theroon,
- p AT
| j Do Range of the Barometer = £ [Runge of the Tempera-
| R8s during the day. i ] tire during the day,
[ B g8
Date. | = & T e Qg W e
E - Max, Min. DNiF, E-ﬁ Max, | Alim, | DN
| = =
G | Tuehes. | Tnches | Dnches, | Inches o o a a
1 | Suuday.[
| |
2 | 0053 | J0LLED L 30.0H | 0115 G63.0 74 ) 602 [ 182
F | 08 A58 | Q61 112 634 778 | 52 | 186
» 4 151 220 103 117 | 694 [ 788 | 612|176
I i) 104 238 SO i | GE8 | VS Gt | 178
6 as] 20| w7 ae2) es3 | gis | e0s | 173
7 055 | 137 | so.07 | L1400 087 | 97 | 508 |07
s Sl I |
1
; 1] L0756 J56 | 30017 | 100 636 | 768 | 620 | 148
' 10 JT5 148 A9 A28 85.7 | ‘T34 GO0 | Lk
11 A58 | L2 s 1 E A0 GRE | Ta. 57.0 | 162
’ 14 A58 | 120 | 30,010 J10 | 664 | 7wy | esG |17
13 L0738 G 26 | 110 67,2 T b (7 R ! 17.8
14 Jdes | 178 e A i TG | GG | 100
16 | Sunday. | | 4 i
! Wl oae| aa| woes| g% | ess | ol 6l ise
# eI | L 4 i AHO0 | 120 G0 T84 608 | 17.6
18 | 10 | 151 T ) 0.0 810 G058 |2
18 | Je2| .88 L35 150 1 707 BLO. | GO | S0
VRN R L S L30 | 134 ] 70.1 804 | 6LO | 149
21| OFEN, W1dG 06 140 706 BLO- | 620 | 19.0
l a2 i Sitwcliedy. | 1 1
11 o3 | w005 am| wos2l ass| mg | sie | B8sli7a
) 24 056 | 169 1) b I 727 B30 | B30 | 174
= & sp 055 | L9 | 20908 | 166 | 724 | s20 | G2 | 178
i 20 29UTH AI53 | B0s) 1467 TR 838 | 61 | 101
Y i | 20,00k S J49 | 736 70.1 | Gus | 0y
1 25 | 2G| SouZ | B 12w 728 BlLE | 662 | 154
LR T T | I |
| ' |
| g0 G0003 000 | 422 | A68 ‘ T4 803 | B24 | 179
st | 20973 050 pos|  laed g o R

The Mean "l."igl-l.l of the Daronseter, a8 likewiza the Dy ande W Buolb Tliers
miietor Meats are derived feow the bourly Observations mady during the day.
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Netearological Observalions.

Abstract af the Results of the Hourly Meteorological Observations
tuken at thi Surveyor Geneval's Office, Caleultn,
i the month of Jonnary, 15065,

Daily BMeans, &c. of the Observations nnd of the Hygrometrical clements
dependent thereon,— (Confinued),

& I s 55 |4E |8
£ | s |21d |5 | 22 0ER |22
& = P z b2 [2854|F RS
= = = e o 8 =21 858
& = = = = - = gzl =9
Dute. , = a S fz 5| S
= o = = e | 23 =2 | BEZ
Fy 1 2 | & |22 SRl B2 {Bascae
28 B o - . - §8| =58
ER-] = g =] b 8= =a] imn
= = ] (=} | = | = -
{ | |
o a o o |Inches,| T.pgr | T.gr

1 | Sunday.

2 G1.G G.4 56.5 | 11.5 D465 B.13 240 0.63

a | o624 | 6o| s76| w8 | 4s3{ 32 | B0 | o

4 62.8 68| 575 | 110 A81 .30 o 07

[ 610G 72| o568 130 Ab5 A2 &0 B i3]

& GL.7 6.5 B6.5 | 11.7 AGD 13 I 08

q 6.3 6.2 BY.5 | 11.2 A5l ) | A8 e

B | Suaday.

] ] G1.9 6.7 B6G6 | 12.1 A6 13 R fid
10 68.7 7.0 53,1 | 126 15 4,61 A1 GG
11 67.q 6o | szz ) 124 AN AR g i
12 ‘ ool 7.3 b3 | 131 418 A i) i
13 5 il 6.8 BRO | 122 A2 D0 Ao AT
14 G1.9 7.8 B5.7 | L-LO A53 i H] 4 Rik
15 Buadday.

16 613 T.h 6.5 | 131 ASN g7 0 63
17 GG T4 057 | 133 A0S 500 G Ak
18 {8 751 665 | 135 ARG A1 LB i
19 G206 8.1 6G-1 | 14.6 A5D 04 | 818 B2
20 52,1 g0 | BRT| 114 A53 | 400 A4 i
b | G132 T4 673 | 143 A78 5.20 290 bk
22 Bwaddoy, i .

23 GLa .5 o9.5 | 122 Lol it 79 D7
vy | Gh.1 76| 690) 137 Sl B8 | 305 B4
as | 681 5.3 67,5 | 149 | 48] =T i mi
26 | G2 G4 0.7 | 124 | GO0 i 20 LT
a7 | N8 48| 654 | B3 | 623G | G A g7
28 |  G7.2 bG | G&7 | 101 Mg 26 AS T2
29 | Suaday,

30 628 81! 563 146 de2 | =or | aas 63
31 H ¥ 4.1 61.6 | T.4 52 605 108 g8

All the Hygrometrical clements ave computed by the Greenwich Constants,

»




Meteorological Observations, iii

dbstract of the Results of the Hourly Meteorolagical Observations
takon at the Surveyar General's Qffice, Caleuttn,
in the month of Jawwary, 15635,

Wourly Means, &e. af the Ohservations anal of the Hygrometrical eloments
dependent thereon.

5 2 s | Range of the Barometer E 3 Rangs of the Temperaturd
=53 for each hour during oy for each hour during
H .‘*a‘ o the month. ] the month,
our. | o F o = = ]
— == =
=2 a™ z i = & 2 i
82 |Max. Min. DiiT. S5 | Max, Ilin. Difr.
- =
Inches. | Inches.| Inches.) Inelies. a o o o
Mid- {95065 130,199 (20894 | 0.255 | 635 | 7
night. | 3 139 (20884 | 0.25 35 | 708 | 614 0.4
1 J0GL A28 B78 250 G645 71.0 G1.0 10,0
2 | wsz | azs| B2 | as6| 681 gos| cos 10.2
3 Kith| 13 | .869 S44 | 638 | w08 69,0 1.8
4, i 118 BB3 2320 G3.7 G658 58,8 5.0
b 4T 130 S00 20 G216 TO.6 58,0 126G
6 JGE d48 | al0 ag0 | 621 | Fod 671 14,0
T L5 180 A8 242 G618 70.2 L7.0 13.2
8 118 210 | 063 a7 GLGY| o2 094 1.8
0 136 230 D33 252 G0 710 G3.8 10.2
10 140 iH T 03 245 731 | Tab G5.0 10,6
1l AEL 210 A6 S8 TLS 75.2 GO0 3
Noon. 004 173 A38 S35 T6.2 an.z G50 128
1 JG0 Jas | oy Say | Yib | 8Le T 11.8
8 008 | L117 | BOO 227 1 T84 ) Ba3 718 114
3 M) J1L | 868 Sy | WBSH | 538 712 12.0
o | o3 | 2wl 818 | 262| 769 sL6| %06 11.0
6 | 020 | 119 ss | =75 | 753 | 704 | 708 9.3
6 ey dad B2 | .efe 728 6.6 (5.4 %
Vi JH 148 ST0 270 7.1 l Y65 G4 9.1
8 057 | 261§ 452 g | 607 | T4 i, 4.0
g | wer"| a5} o2 | 208 | e84 | 733 | 636 9.7
10 AT 78 1] 205 Gi.3 738 624 104
11 071 d7L | 630 Ba1 | GeA | 720 GL.H 10.2

The Mean Teight of the Barometer, as likewisa tho Dry and Wet Bulb Thee-
mometer Means ave derived from the Observations wade ot tho several hours
during the month,



Bt sovalsdtenl Dlasredtic

Abstvact aff the Heanlts r_i.lr the Hlonely Mels l.-i‘i'.lfuf,rf.f.l"l'l’ (esrrpalion:
Faken af the Sevi ry i rmarol's r-fl.fu'rirl"l". ﬂ-"hl’l"-‘!!l'fﬂ,
vii the otk of .-.l’ﬂ'rfr'-'tr'll_lr, 15655,

Husigly Means, fe, of the (beervaticns and of the Hygrometrical elements
dependent therron.— ("Confinned, )

1
|

£ 3 ] o X1 e L
a | B 3 2 | B i smE |
% =y = = s 2 - f
bE L 8 1F 15 |58 |o3B
Hour, 2 o 5 . He | = 2w
a | T s .| =2z | % = a
| 2 g ZE | Ha =—'-5"¢'§§’"|
| 1= | = |72] 55 |s55 |2
. LB | B |2n| =F |3E85|556 |
| & o =] -~ [ - |
{ i
| I |I |
(] | " o ] Tnehes, -’Frq,::.l gra. Troy gm.l'

H‘r'l: 009 | 46 | 572 | B3 | 0476 | nes 170 | 076
=9 oG | 43 | BT | 7.7 AT5 ] 27 BrH] ek |
z GOl | 40 L5 7.0 Alie | 1B AN TR
3 T | an | Goe | 74 Al | dk A e
4 Gun | B BT 7.0 which A 13 ]
5 Bal | 8.5 | 67 ] A | 00 =5 R ]
f GG | 56 | 558 BB | A47 1 00 a7 B0
1 4.3 a6 | 5l 7| Add ] 4.07 ol D
P 1 4.5 | G0E Bl | 463 618 a0 e
g | b3 GS | GOE | 122 AT0 | a8 oy o7
1 | BT B4 | GT.0 151 | 473 | J8 3.95 il
11 6a.0 | 98 | 681 | 167 i UL L2 a4
Foon. | 035 | 107 ‘ 5E0 | 182 l A58 a1 .50 55
1 | 658 |17 | 578 100 | 485 | s 82 g
P oG | 1el | ET8 | 206 AR 25 f.00 i |
r gnl | 124 | 574 | 211 | 480 L8 17 .50
4 658 | 116 i 572 |19 | 470 A6 4.70 G2
i 651 | 102 | B8O | 178 | 489 A8 ik 57
H [ 3 | %5 | B9 fIas | LBIY B8 H ik
g | G4 | 606 (1LE | 610 i #,0a (]
8 nA Mg | 10 Sl i L0 EL
" b b5.0 90 1 LBl B i i ]
w | 44 | o8& 58 AUS ) 1,87 55
11 l 47 | 579 | 85 | aus 49 4 56

|

All the Hygrometrical elements are computed by the Greenwich Constants,

*



Meteoralogical Observations. v

dbatract of the Results of the Hourly Meteoralogical Olservations
taken at the Surveyor General's Oflice, Caleutta,
in the month of Jawwary, 18635,
Solar Radiation, Wenther, &e.

!

52 | ShE
= 5 =y
8- | =S
4 .| ®3F T = Z|Prevailing direction General Aspoct of the Sky.
| 4F |52E of the Wind.
R BT =00
| o |Inches
W o . | Sunday.
2 18601 ... |'N. Clondless ; also glishily fopey af midnight,
3 1374 o |EE. &S &N, E. | Clondless : also slichtly foxpy at 7 4. 3t
4 13001 . | N.W. &N, Clondless : also slightly fogey ot 10 & 11
b 1362 N.o& N, W. Cloudleas, [ A,
G 130 . | N Cloudlcas 1311 noon : M HI15 r. . cloudleas
\ aftorwands also fomry at 10 v M.
T 1390 ... |B.&N. Clondless: also foggy from miduight to 2
| Aq M
Seaday,
N. Clonrllosa.
N. &N W, =i fill 4 4. . elondless afterwards.
E.W. & N, Clomdioss till 1 v. M. ™ & =1 afterwards,
W. &N, W, S—itill 7 A, M. elondless afterwanla.
NW. EW. &N, | Clondless: also slightly fogey wt 9% 10 rar.
X, i Cloudless,
Henday.

16: 1824] .. IN.W. &S, &N. | Cloudless till noon: Secaid, clouds till 6
oot eloundless aftorwarnds,

17 1360 ... | W.EXN.W. H Clomilleas till8 a, o, —i 1ill & p. 3. clondless
afterwrds - alao Mgy from S to 11 F .

18 1354 . w. Cloudloas ; also t'ugg at 7oA. M, & feom 9
to 11 P, AL,

]ﬂl 2 L | WERETW, Clonliess,

@0 1:H.-|| Pl 2 | Mid i till 7 A, 30, clondless afterwnreds,

210 187.00 ... | S &E &N | Cloudless,

- wes | Sundoy,

21340 . | B Clondioss till & A, 3, 1 & Mitill 6 = M.

elowilloes aftorwards ; also forey ot 6 &
| Tam&at8&9 P

24 T4L0: -, [ N.WoEN, Cloudless Gl 4 4, 3, Ml 7 roan clowd-
| loes afterwarlds,
2 M2 .. [ N.W.EW. Cloudless till noon+ M & i &l 7 r. o,
clondless aftorwards,
26, 14007 .. (8 Clomdless Gili 11 A, w, =i il 8 v. 1, cloud-
; - Y=z afterwarda.
B 27 . | 016 5. W.ES, Clandy : alao raining ab 3 4. 0.8 & 9w,
3 & thumdering & lightuing ot 8 v, o1
S AIAL e | AW, Scatd. clouds tll 10 4. . i alterwards,

2 e win | Siemaliy,

30/ 1330 .0 |N.&S8.&N.W. | Clondless tl1 0 5, 3, Seatd, clouds till 8

= r, o, eloodloss afterwands,

Bli e | 0G| BOENLW, | Clomiloss 61 5 A M. elowdy afterwards ;
booalso L_Emlﬂiz-fgg_alrainfug Bk noom,

M Cirrd,—i Straed, ol Camoli, =i Cirro strat, oi Cumule strati, Vi Nimbi

W i Cirro cumuli, ! : 2 2




¥i Meteorological Observations.

Abstract of the Rezults of the Howrly Meteorological Observalions

taken at the Surceyor General's Offiee, Caleutla,
in the month of Janwary, 1803,

Moxtniy Resvrnrs.

Mean haight of the Dorometer for the month, .. i .
Max. height of the Barometer ocourred ot 10 A. 25 on the Sth, .
Min, height of the Barometer oeeurred at 5 . M. on the 27th, .
Exlreme range of the Barometer during the mouth, s .
Mesn of the Daily Mex, Pressures,.. ak . -

Ditto  ditto Min, ditto, .. . . s
Mean daily range of the Barometer during the menth, .. as
Mean Dry Bulb Thermometer fov the month, .. . s
Max. Temperature occmred at 2 & 3 7. ar. on the 26ih; .. .
Alin. Temperature oceurred ot 7 a. 3 on the 11th, .a .
Ertreme range of the Temperature durving the month, .. “
Mean of the daily Max. Temperaturs, aa . “e

Ditto  ditto  Min.  ditto, .. = s &
Aean daily range of the Temperatura during the month, .. .
Mean Wet Bulb Thermometer for the month, .. - .
Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer, ..
Computed Mean Dew-point for tho month, .. “s .
Mean Dry Bulb Thermometer above computed Aean Dew-point, .
Mean Elastie foree of Vapour for the month, .. . e

Inches
B0.006
20238
20,804

0,304
0,143
J0.008

0,135

627
G.8

7.3
128
Tnches
0.478

Troy graine

Mean Weight of Vapour for the month, . as .
Additional Weight of Vapour required for complete saturation, i
Mean degree of kmidity for the month, complete saturation bwing unity,

Rained 2 days, Mazx, fall of rain during 24 hoors, e i
Total amount of rain during the month, e . e

5206
268
0.67

Inchies
0,33
.43

Prevailing direction of the Wind, .. . i NH.&N. W.



ﬂ.fn‘mf.:r?:gie.:e! Cisareafions. vii

¢ Abstract of the Results of the Houwrly Meteorological Obsercations
taken at the Surveyor General’s Qffice, Caleutta,
in the month of Jaunary, 1863,

> Moyrnry Besunrs.

Tahles showing the number of doys on which st a given hour any partienlar wind
blew, together with the number of duys on which at the sume hour,
when any particulur wind wes blowing, it rained.

s
|
|
= Hour. | l
st (2] 18] 1) 18] 1L.1E) 5l
|2|si = = fedf = }_55.5 N
NEIF IS E 2ls2 s Elw gz 2kE iS5 2R
* - 1% = A B 6 ___! |
I S R S —| bt ] e e e e e
No. of days.
Midnight. 8 |1 1| 1 3" L |g |5
1 8 |1 110 B I R
< a 6 |1 rA N T I I
3 i | C 1 I O T 3
i g |1 1 a2 tal | 4
6 7l 1 1: g'r 'l; O 1] 3
G B |1 1 o |5 15 |6
7 s, |2 2 2l |4 |4 |4
8 711 1 213 §3 |4 |2 2
0 1% i 14 3 b 2 1 =
10 w | = 2|y |4 g} |2 2
11 |1| 3 1l 1 |3 R 2
Koon. 10 1| 3 1 - 1) 1} G
1 9 |z 1| ‘—‘1 3L 19
o 15 \ _'I_: 2 1 4
3 0w |1 1 2l |4 |8
- ; 4 9, | 11 12 1 4 o
) G g |1 A ST B | 10 ]
G (T 1 1| L 16 11 |4 |7
" o b 1l [ §s |3} |4 16 |
& il 1 a 1{ 4 3 1} 6] | &
0 7| al 1 4 3 B 1] 4
10 7l 2 |1 |4 L2 |6 |4
i1 ﬁi 2| L 19 )3 4I & | |2
| |




Metearalogical QOlwertations,

1

dbstract of the Besults of the Mourly Meteorslogical Observations
taken al the Swrveyor General's Offfce, Calentts,

V in the month of Fobruary, 18G5,
Latitude 22° 337 1 North, Longitude 858 20° 314" East,
Fant.
IMeizht of the Cistern of the Standard Barometer above the Sea-level, 1811,
Daily Means, &e. of the Observations anid of the ygrometrical olements
:Ie]wlid el thergon, 5
e : 2 .
- unge of the Barometer g1 Range of the Tempern-
I =2 g during the day, s B ture during the duy,
| & & gl
Date. | =228 |[—— i A g e
| = == E = [ i
. g=49 | Aax Min, D, g8 Max, | Ain. | Dif.
- | =
| Tuches, | Tncles. i Inehes, | Inchos. o [ a o
1 | 30,0020 30,070 | 29046 | 0128 | 718 70.8 614 | 14.8
o o83 | a06| wees| .us| 721 | o8 | 666 | 130
3 036 A1G H56 128 Ta.0 8L.2 ! G674 | 138
4 | 0o7| ws6| 9s3| 53 1 780 | 813 | 66.2 | 161
..L & | Sraday, |
(] 008 | 087 S48 138 I T2 804 | G4 | 160
i 20066 | 02| 000 L83 | 7LE 801 | GLE | 159
8 07 | 20000 | 820 | 161 | 745 | 846 | 66.0 | 186
: o EOL | 076 | BB A30 0 TiE 7.5 | 6021 103
10 73 | 053 | 802 | 51| 730 | s12 | 686 [ 126
11 00 D03 B30 63| W0B | TGO | 666 | 94
2 | Sunday. | I |
13 30,008 | 20101 | 998 | asz| ! 80,1 67.2| 120
5 14 LS I 123 A5 A48 LG &0.G 2.2 | 18.¢
15 Rl J57 | 30015 5 717 Bl | GRS | 174
16 i Jd39 4 00 H 2.0 848 | 620 | 0.9
7 20.4582 J6E | 280901 0 T1.48 BLG Go.4 | 192
15 S | 20056 Aok | L13% | TR0 87,1 t G5.0 | 191
19 | Swnday. |
. { |
] Iu
| 20 | 00| s00% | s 49| w6 | srs | 70a a7
21 03 | 002 | B2G A56 TR i1 0.6 | 155
. £2 | B8 000 Ba0 | LAV0 | 570 85.0 | 71,1 | 13.D
o35 40 [ 040 BE3 1 BT W63 | BE4 | G7.G | 1TB
£4 S0 | 066 | BT0 146 W66 | 870 | 662 208
. 25 S0 058 L8O | 178! T4 508 | 688 | 120
A } 26 | Bumday. ' | | |
[
! 27 | 904 ‘ 081 ss6| 98! Mg | 782 | 671 | 11a*
: 25 | 80065 | a57 | 0013| a4 722 | so2 | 646 106
i- l | '1
|

| » 1.

il 1

ek

3 The Mean Height of the Barometer, as likewise the Dey and Wet Bulls Ther-
| mpmeter Means are derived from the hourly Observutions mads during the day.



% Metearalogical Observations.

Abstract of the Results of the Hourly Meteorological Olservations
taken at the Surveyor General's Ofice, Caleutta,
in the month of Febraary, 18065,

Daily Means, &c. of the Observations nnd of the Hygrometrical elements
dependent thereon.— (Condinned, )

& | : E E g ; £ | 2 g
- = = a =5
B &l 215 |8 |85 52028
£ B = 2 -t -
= o o - - = ey 2| ==
= £ E | 2 s8 |wEs| °53
= = = = o s 5= = =
Date. i 2 =] = Sy |=E 5| E B
T3 = = = | g8 |med| BRSE
=T = & B == o2 TP el
=4 ] o £ 4 g | ES rethe| Boat
=z | = | 2 | 8| g5| 5z |288) 55
&= i E - B g |E&=| E®S
- (=1 (] (=] - - 3 | -
o o T Tnches. ! Togr. | T.pge
1 67.0 48| 632 86 0,052 G.AT 208 0.75
2 67.0 g1l s2o| oz 576 .41 29 g4
3 6.4 57| 627l 103 572 26 50 53
4 (] 80 086G 144 409 | 648 | 530 L2
b Suenelay. | |
6 636 88 | o566 | 158 AT ] a1 | a0 | Gp
7 G5 8.7 555 | 157 A50 1 494 | 46 G
L] 6.3 5.2 G3.7 B3 532 1 .80 | 22D i)
] 65.8 40 66.6| 7.2 Gso ! o0 | 181 | 59
10 i1 30| 60| %0 | 88| 98- B | .80
11 | 687 85.] 638) 65 593 a2 (i} Sl
12 Sruday.
14 G g4 | 877 151 J85 | Ban | 341 1
= 14 G2.8 8.7 554 | 15.7 AGD 4,09 ) L
15 G 8.7 560 | 157 A58 501 A2 i)
1 6Ll 88| 57.1 ] 158 AT 1] b G0
17 660 8.5 508 | 150 G20 il il il
18 LT 7.3 GEG | 124 i) G.G2 2 AT
1% | Swaday.

20 7016 80| 650 136 | 617 it 70 Bl
21 701 8.1 GL3 | 141 G Rk 78 A
2 674 9.7 605 | 1G5 L5332 BT 412 D
23 3.0 108 | B7.9 | 154 o T A i
24 65.1 o 621 145 561 | 608 | 86D .62
25 67.1 Yol o2l 128 GGl A2 | 00 67

26 Sunday, ]I i | | |
oy | 665 | 51| 624 92 | moy| 2 21 | 7
2 | 639 | B3 [ LY 149 AT8 | 523 3.2 . AL

. | ! !

| T SN ‘.

All the Hygrometrical elemeuts are computed by the Greenwich Constanti.

*
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Meteorolayical Observations. xi

Abstract of the Results of the Hourly Meteorological Observations
taken at the Surveyor Qeneral's Qffice, Caleutta,
in the month of Febriary, 1865,

i

Hourly Means, &e. of the Observations and of the Hygrometrieal clementa

dapendent thereon,

E 3, | Range of the Barometer | Z8 Range of the Temperaturo
2g= for each hour during | = 2 for each hour during
ool e month; ] = E the month,
Hour, | Z 20 i Jemgtl e
- oy = T
= g™ " 3 l' = 2 a
5=¢ |Max. | Min Dim. | £& | Max. Miun. Dif,
= | =
Iuches, | Inchos.| Imches,| Inghes,| o o | o o
Mid- 50067 |30.053 |20878 |0180 | 702 | 746 666 | 80
ght.
1 | o957 | os1| 863 | .88 | 695 | 748 | 055 0.0
2 | o4 | ote| s33 | am | 691 7aE| Ci6 0.0
3 | o387 | .on5| 815 | 90| 687 | 730 | GO 9.0
4 837 036 | 812 Jdod | 681 | Fa3 1 G630 0.3
5 o5t | .oae] 858 | J00| 874 | 7B 627 9.1
6 o9 | 068 | 862 | 208 | 668 | 7L1| 622 5.9
7 | 994 | 096 888 | 198 | 667 | 716 | 613 10.4
8 |a002a | 12| 913 | .19 ma,-i| 748 | €660 8.8
H] A48 Jd4t | D4E J90 | 738 | TE6 | 678 | 10.8
10 | 059 | as7| 953 | 204 | 768 1 810 | 600 12.0
11 0i8 | a5t | 07 | 20| 711 832 | Too 126
| i \

Noon.| 020 | Jas| .04 | 230 | 703 | 855 | YL4 14.1
1 iegoRs | 081 | 867 | 214 | 806 | BG4 | 722 14.2
2 A5l A48 | B JAns | 816 | 870 T0.2 11.8
: o3e | o25| .43 | 82| BLO | BIB| 760 118
4 | a1 | 015 ] .B26 JBY | 813 | BGS 75.6 11,2
5 | 42 | 019 sz | 97| 799 | 86O | 740 120
6 | .27 | a3 oz | 231 | 775 | 830 70 10.0
7 | mo | los| w20 | 2es| 755 | sog| 722 8.4
g | os8 | os5) s | 97| 7e0| 78 7L 7.0
4 I 974 | o | s | 12| 728 T3l 0 7.2

10 | 988 | 077 | .66 | 211 | 717 | 764 | 686 78
11 | 9s0 | 073 678 | %8| 708 | 752 | 674 7.8
| | |
'} I

The Mean Height of the Barometer, ns likewise the Dryand Wet Bull Ther.
momerer Megng are devived from the Observatious made st the severnl Lours
during the mouth,



i Netearelogical Dbservalions,

Abstract of the Results of the Hourly Meleovologieal Observalion:
taken at the Surveyor General's Qfice, Caleutla,
i the wontl of Felbruary, 1863,

Huourly Means, &e. of the Observations and of the I!ygl'nmetrinnl elements
dependent thereon.— (" Condinned, )

|
|

P = % | 2 1% | & 3% [eecsl&s.

| & S - | B |T= |z52|Bidg

p | M | = -] A wEf s w3

| 5« z o o -g LE5E | sg8a

Hour. | ‘#E ot = | = e o =:'|iz_ﬁ sl

i | e T |o.| 28 |22 |3 8|854

| s 2 z EE| Me |FE-| 22| =82

| SE | % g |22| 55 | gE= |E58| 258

=z < R pi | ER | BEo B =23

= o a <] = = 2 E2

o ] ] ! o o Inches. |Troy gre. Troy gra.
|
31‘;‘“ 661 | 41 | 628 ! 74 | ob7a | 622 | 173 | oo
1 658 | 27 | 628 [ I a2 50 W50
9 G5.6 | 3.5 | 628 G3 | B | a3 A5 5l
3 653 | a4 | 2.0 6.1 o1 A0 82
4 LS 3.3 | G232 G0 263 | 21 ik 2
5 ge3 | 31 | 618 | 5G| B35 | a4 25 83
f 3.6 ] 32 | OLO 1 58 | B4t | 590 a7 53
= | 636 | a1 | 611 | 68| 513 | 6ol 23 53
8 (H 46 | 611 83 | 643 | 5.8 85 g6
g 6.8 | 7.0 | 602 | 126 | .52F it} 2.05 i
10| es7 | B8 | 607 | 148 | .580 52 958 | .62
11 67.3 | 98 | 604 | 167 | 530 75 417 .8
Woen, [ 679 |14 | sog l194 | &2 3 96 i

1 g1 [125 | 503 |21 | 1 .50 5.6l Al
a 085 |13l | s93 |9ma | 61 ] 85 A8
3 | cas [1a6 | &8s |231 | .50a ) B.05 A7
4 G5.0 133 6.7 225G 0l ] o580 A9
(] 678 [120 | &5 | 204 515 1 .05 a3 LB
6 | 631 | 94 | 6LE | 160 | .550 G 4.08 i)
y 6o | 765 | 627 {128 572 | B22 L2l hif3
8| 675 | 85| 6259 [111 [ m70 E BT T 70
L] G558 GO | G20 | 108 - . | K] 30
10 | 665 | 62 | 623 | 04 | 565 | .20 .23 Fei ]
11 661 | 4.7 | €23 BS | .G63 20 00 .76

All the Hygrometrical elements are computed by the Greenwich Constants.



Meteorelogical Observations. xiii

dlatract of the Resulfs of the Iowrly Meteorological Observations
taken at the Surceyor Geneval's Office, Calcutta,
in the moith of Vebrwary, 1863,
Solar Radistion, Weather, &e.

T

=
]
[+

i}

i
=

| Date.

| Prevailing direction
of the Wind,

General Aspeet of the Sky.

o
']: 130.9

al 1300

al 14004
i 18904

145.5
1.40.0
137.2

5 =y
H

10 1348

il
13 IJ.UI-

14 1412
15 l:i-Ll'.Si:
16, 135.0|
17] 180.2,

18/ 140.7

100 o)
200 1430
21 1414
24! 1396

a3 1406
21 143.0

[
i
i

._.
g
1=
# :

we | 5. W. & variable,
0,10 | N. &N, W,

e (0
N, W, & W,

Sunday,
| W &N, W,
TN W. & W.
% iIS. W. &8,

8. W. &N.W.

072 | B. &N W,

020 5. &8 B &R
e Sunday,

(N W. &N. & N E

R o PR
e | NLWLEW,

. | W &N W,
e | WL EE

e | BT

o | Bumday,

i | Bk BUE,
. M. W.EW,
o | Ba& N W,

1
Er,ks.w.a::«r.
= (B AR

|

|

-

Mok it 31 M. clowdy afterwards,
nlso drizeling ot 8 A, an. 10 & 11 ¢, o,
Cloudy till 8 a. . Beatd. clonds till 6 e, u,
clondless afterwinls also drizeling from
midnight to 5 A 3. & fogey from 8 o

10 . . i

Cloudy till 3 r, . clondless afterwarls.

Clondless till 3 a M. clowdy till § A o,
& i afterwards,

i,

Clondloss £l 10 a. 3. M aftcrwarda.

Cloudloss ll 8 a. 3 i Gl 6 v, o cloudy
alterwards olso drizzling at 8 & 9 ¢, M.

Clondy il 6w 3, Mo& i alierwards ;
nlso drigzling atl &9 a.m kot 1, 5
& Grom,

Mok i il 4oa, o cloudy afterwards,
also thundering ot 10 4. M. & raining
betwoen 10& 11 .0 &acd, 5 & 11w, a1,

Cloudy ; alzo drizzling after intervals.

i till 4 AL 3r, clondless alfterwards: also
slighily fogey at 11 ». M.

Cloudless,

Clondleas (611 2 &, u, Seatd. olonds i1l 11
A. M. eloudless afferwords,

Cloudless,

Clondleas 601 6 4, w. Mgl 10 a0 a, =i
till 6 . M, cloudlesa nlterwards,

Clondlesa 61 7 4. a, Sl 6 e w. clond-
less afterwards, also fogey atd & G A, M,

Clondlesz,

Clomdleza,

Clondless 6l 6 4, M. Seawd, clouds &l 2
. elondless afterwoeds, also alightly
drizeled botween 10 & 11 a. a0

Clondless.

Clondless Gl 11 4, a, mi il G ». . clood.
lesa afterwards,

i Cierd, —1 Bty 0 Cuwnuli; “—i Cirro strati, ~i Cumnle strati, =i Kimbi
W i Qe cuealic



Xiv Meteorological Obserealions,

Abstract of the Results of the Hourly Meleorologival Observations
taken at the Suwrveyor General's Qfffce, Colewita,
in the mouth of February, 1563,

Solar Radintion, Weather, &e,

5, B -2
=g |22
.| #2513 2 2| Provailing divection Genernl Aspeet of the 8ky.
Ll 55 |E2E of the Wind.
g|AE 353
o |Inches
25 130.5] ... | E. & varable. Clondless till T a. o, Bentdl clonds after-
g warl#, alao fogry botwoeen & & T A, o,
& slightly drizeling af § A, o & & 1. M.
26 ... 0.66 | Senday. '
27 136.0| 018 | N. W. & N, Clondy nearly the wholo day; also thun- i
dering and mining botwoon 1 &2 a4, M,
28] 13B0' ... |H.W. Clondloss till 5 a. M. i tllD 4, 3, cloud-
| ] less afterwards,
|
|
|
i




NMetearolagical Observations. i

Abstract of the Results of the Hourly Mefeorological Observations
talken af the ."_fm'z'.r'd,ra.-' General's Ofice, Caloutla,
i the month of February, 18G5,

Moxtinny REsULTs.

Inchea

Mean height of the Barometer for the menth, .. e 20TE
Max. height of the Barometer ocourred at 10 & 11 4. 31, on the ].H'.Il & 28th, 301567
Min. height of the Barometer occurred ot 6 . o on the 10th, as 20808
Ertreme range of the Barometer during the mouth, s 0355
Menan of the Daily Max. Pressures,.. = - o 30063
Ditto  ditto Min.  ditto, .. i = we 20007

Mean daily range of the Barometer during 11Ll1' month, .. «e  L1GD

o
Mean Dry Bulb Thermometoer for the month, .. in . 77
Mazx, Temperature ocourred at 3 . an on the 20th, e B7.8
Min. Temperatura oceurred at 7 A, 8. on the Til, e o 61.2
Ertreme rauge of the Temporature dorving the month, .. A FH
Menn of the daily Max. Temporature, .s . an B2.1
Ditte  ditte  Min. ditto, .. Pt | . G5
Mean daily rauge of the Temperature during the month, .. .. 15.6
Mean Wet Dulb Thermometer for the month, .. z - 6.5
Mean Drey Bulb Thermometer abova Mean Wet Bulls Timrnmmcter T 72
Computed Mean Dew-point for the mosnth, e . G5
Mean Dry Bull Thermometer sbove compubed Aean Dew-point, s 182
Inchos

Mean Elastic foree of Vapour for the month, .. as es LGS0
Troy graing

Mean Weight of Vapour for the month, “n o . 601
Additional Weight of Vapour required for complebe saturation, o 2,95

Mean degree of umidity for the month, complete saturation heing unity, (LGT

Inehes
s . 072

. . 154
Prevailing direction of the Wind, ., . = KoW.EW.

Rained 10 days, Max. fall of rain doring 24 hours,
Total amount of rain during the month, o



xvi Aeteorological Observalions,

Abstract of the Results of the Houwrly Metvorological Observations
taken at the Surveyor Gencral's Office, Caleutia,
in the month of Februwary, 15063,

Moxmnrny Resvrnrs.

Tablea showing the nnmber of days on which at a given hour any particular wind
blew, together with the number of doys on which ut the same hour,

when any particular wind woas blowing, it rained.
¥ ¥ Oy

i |
| |
| 1 [
Hour, | | | |
‘.'s‘| 15| .15] |5].|5 3
|2]=isl .g::ig _.?gﬁ.; %
N.Zls |2 BE-d R E-d Ry PP A
. ! |
. [ i g
| o Mo, of days. i
Miduiglit, | ! 11 8 3 |4 16 a
I | |l g2+ |4 |61
2 [ 1| | 1 5 |4 16 7|1
' 1 el M al lal |9 g7 1
4 |1 ] R 2. 1 |2 |6l 1ol 1 3
5 E . i 13| |2 |7 a]#a 3
6 s  HIY 57 R T O .
7 |5 | = 1 L1213 |4 |8
8 6 |2l g 1 |3 al 3l |6
9 5 1] 3 2 |2 |23y |6
10 8 | & 2 faia | 4 a4
11 3 | 4 # 12 jayy {5 |31
1 : I i
Noon, |4 |4 gl bt 12 1A ke |a
1 "6 i |1 1 la s |6
2 | 1 1 2 ke L3 |8 4 |8
a (1 |1 bz pa |8 |7 Ls
4 4 1 1} =2 o g 4 811
5 ‘3 i 1 1512 |6lils
i 1 1 |2 f415 16 |s
7 { 1 1 i |6 |6 G |5
8 |2 | 1 il | & 16 ol
9 2 bl 5os |47 -
101 | al | 1 7ol 14 |0 |
11 . 1 Eil 2| ui :*.I 7 |
. . | |

-
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Metcaralogival Observations.

xvil

Abstract of the Results af the Honrly Meteorological Observations
taken at the Surveyor General's Office, Calentta,
in the month of Mareh, 1563,
Latitude 22° 33° 1" North, Longitude 88° 20° 34" East,

Fent,
Ieight of the Cistern of the Stamdurd Barometer above the Sea-level, 18.11.

Daily Means, &e. of the Observations nnd of the Hygrometrical elewents

:Ic]lrll.-.h.'ul thercon,

& —
| 5= :‘; Range of the Barometer E E Ronge of the Tempera-
e during the duy. b 8 ture during the day,
B 3
=52 il — B o B e o e
Date. | "2 [ .8
E=% Max. | Min, Diff, | &5 Moz, | Min. | Dil.
= | =
Tnches. | Tehes, | Tnelies, | Inclues. o o o o
1 | S00LF 1 soo0s | 20057 | o0dar| o 823 | 626 | 187
e | 2966 | 040 | 07 | Jdi3 75.0 8o 668 | 186
9 D23 | J00n £33 165 A 8l 0.0 | 1h4
4 | 09| 2997 | 8207 51| 754 | 838 | 688|150
6 Suuday. | |
I LBT | 0a ‘ Bg | 140 | F1.6 'I ¥5.4 | G63.0 | 10.4
" 430 | gogel | seT B 7 L 812 | 681 | 131
5 20 | eg0gn | BS0 A16 | 728 %60 | 687 | 78
) AL 30005 | BT 5 3 B 83.0 | 002 | 188
10 ]I :IIEI- I 4T | JBSS A8 | T Ba.4 72, L0
11 62| loss | w1k, | 83 | ss8 | 716 | 148
2 Sunday, ! | | |
| | |
1% iky) non | 80 16 | 791 | 8e7 | 728
14 S0l | ooy | .e8T 170 | TN | s3s | Tos
15 B57 1 e 400 A9 1 769 813 | 0.6
16 | 30008 | Coou | ape | 2| wes | oses | gso
17 | 2009495 | o000 A3z | ass | F6s 78 | Lo |
18 L 03y G A5s 1 800 QL | 692
15 Sy, |
ap M8 | Loaa B0y J3%| 813 | oae | 7a0 | 194
21 M6 | 000 551 B B g20 | = | 762 160
22 H03 | osgurs | w19 | Jdo6 | EaY | oL | 768 180
E At | Ahs SN J51 56 G0k 718 | 22
wy el BT TN BEL =i 91.7 Tl | 201
25 A48 e 96 | A8k ) 548 PEE | 7RO | 223
26 Sy, | | J |
27 SB51 | o2 ge1l  as B6.5 1 7.6 | y68 | 208
oy A5 mim)  ves | 147 85,7 | 78 | 4621 216
= Hee l an gool o st | BB 04,3 | 754 | 150
40 B50 G910 | sim| 322 | 838 | w8 | 769 | 169
51 B0 | w63 | &S| O35 B4G | 950 l W A8

Thie - Mean “rl'_j.;llf of the ﬂll.ﬂ]ﬂl.l.'ll."&'.r ns likewise 1he Ih'_'_t and Wet Balb 'Tler-

momeber Means are derived feom the bourly Observativns made doring the day,



viil Meteoralogical Observalions.

Abstract of the Resultz of the Hourly Meteorological Observations
taken at the Surveyor General's Qffice, Calcutta, J
in the month of Mareh, 18635, 1

Daily Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.—{Con fineeed, )

|
|
3

: ; p g ) kg |t e
& s L4 1& |5 L s2ieq rEk
B o] @ 5 WeEs S5l PEE
=] | | — Tl ==a ] e u=
= = e 2 a8 |BE=| 58
== 2 2 C o - = st Eal gm®
Date. | . = (=1 2 2u |=E5| % 5w
%5 = | = S:| ¥3 283 B5E
e | E | s | 25| £2 |zes|§8%
- U = -— - a8 =T = - a8
] 2 B = gl s 58 =2
£ & = = = £ & ged |S2F| a5
B % g pet | B | B2 |ERE| EWS 4
= (= o | R - = =] =
o o e | o [Tuches. | T.gr. | T gr.
1 G4.5 85 |, 677 | 1538 0455 GA0 | 3406 0.61
2 613 66| 647 | 112 611 | 663 | 292 0
8 60 G 73| 6451 124 607 X0 | 826 i
4 G8.7 6.7 G610 | 114 SaF 50 | 2.03 LG9
b Suneluy. #
6 2.5 31| 660 58 538 | 700 | 140 A |
n 69,9 g2 673| 658 .GGE 28 51 B3
8 | 635 37 | 655| 67 | 28| 688 | .67 | 81 y
L] 70.9 5.5 G7.0 0.4 T 77 2.5 g
10 F2.0 59| 679 | 100 JBTY 36 W0 s
11 : 723 G0 651 | 102 D84 40 BB T3 L)
a4 Suwnday.
13 0.6 8.5 G646 | 145 JG0D it 3.95 08
1+ Ga.0 7.2 GG | 122 09 B2 .21 fiv)
15 B0.0 7.7 3.6 | 131 L0 Al Al A0
16 659 11.0 58,2 | 187 AL Sk 452 pid )
17 65.1 1L.7 | 660 | 1049 AT2 11 TS b2
18 | 6639 13.1 B7.7 | 223 A85 22 0.0 A8
19 | Suaday, |
20 0.0 1533 60.7 | 226 S5a6 a2 6.21 A8
21 0.5 124 L8 | 211 1 A6 0.5 51 ¢
22 | 724 113 645 | 192 Wil 0.5 BT ik
23 Ta4 102 65.3 | 173 flibe) o) 499 BT
wy o 109 | 651 I 18.5 A1 53 GO A .
sy | 787 | 106| 663 180 | 61| .89 | 30 | 56 o
o285 Suwaiday, |
27 746 11.7 6641 109 | B4R B8 .14 i
25 T 14 663 | 194 | 644 B8 | 6.03 Bt
20 .*l":'.f'i 671 Til )| 114 B3 .60 H i) il
so | 757 81| 700 138 | He7| 748 ] 432 | .64
31 i T4 02| 673 | 173 | L06 A2 I 5,27 08
| |

All the My zrometrical clements are computed by the Greenw ich Constanis.



Meteorological Observations, xix

Abstract of the Tesults of the Mourly Meteorslogical Observations
faken at the Sureeyor General's Office, Calentta,
i the month of Mareh, 1863,

l-']ﬂl!ﬂ}' Mesns, &e. of the Obsercations and of the !I}'grnmutriq:al elementa

dependent therson,

= »
s Z o | Rangepf the Barometer | = & | Runge of the Temperature
Za8= for ench hour daring (=B I for sach hour during
H SR the manth. oo the month,
our. |2 =5 = —_— |
- E:I, et R | — 5
| 24 |Max | atin, | pir, | §5 | Max. | Min. | D
= | =
{ | =
] |
Inches. | Inches,) Ineles.! Inches| o a | o o
Mid- | (o - '
night. 29.9190 | 30,054 (288223 | 0.232 | 5.0 | 813 | 680 133
1 A0 Rl 513 230 i T3 Bi0.8 i7.0 13.8
- 2 | 808 | .083| 805 | 228 73.7 | 704 | 658 13,6
a 888 L0018 | J5og A20 | 732 | vRS| 653 13.6
4 | 88 | o3| 8032 | 201 727 | 788 T
5 05 010 | 815 206 | 722 5RG 6.0 14.G
[ 26 081 | 838 dea )l T1T | Fs@| GIS 145
7 | o8 | a2 mse | ass| 723 | 78| eas 148
8 A75 LORG B85 AT7 f THA | BL3 052 151
8 93 | .oe3 | .o00 177 ?R.s| BG.O0 | GA 17.6
10 094 094 | 005 JA59 | SLY | 804 631 1.3
11 H87 . LS8 | LBOG 102 512 3.2 i ThLO 19.2
| | [ I
I i
Koon, | 063 | 071 | .R7a | 100 | 850 | 950 ; 742 08
1 AR | L0400 | 851 JA83 | 871 | 962 75.0 a1.a
2 | .85 | 006 | .81 0L | BS0 | 4976 | TE0 216
a | w7 leowrr | e | 201 88) || 07.8 | 756 e
4 BGT 65 P I B BIT NG T4 i B
5 | Fisd 250 | 563 894 | 86 | 961 T2.6 235
6 | .Bya ou7 | mwr | 80| 834 | 918 518 19,8
7 | B8 96| 91 | 78| 80 | 80| 708 17.2
5 | B{LH AE8 | B2 A76 7021 852 T0.2 15,00
9 | w8 sooory 831 | a70| 780 | ss8| o 152
10 A28 | 015 887 178 ‘ 7.0 | . b T35 110
» 11 A2 | 008 B2g 185 ve.1 | 8l T 114
| il
I

The Mean Height of the Barometer, as likewise the Deyand Wet Bulls Tler-
mometer Means are derived from the Observations made ab the several liouss
durisg the month, i



X% Meteoralogival Observalions,

Abstract of the Results of the Howrely Meteorological Observations
taken af the Surveyor General's Qffice, Caleuita,
in the month of Murch, 1563,

Huurly Means, &e. of the Observations and of the Hrzrometrical elements

dependent thereon,—{ Condinued, )

1
|
1
)

= T2 2 12 |5 &8 (54l
& = E 1A z . =z2 |23z
L e I 8 o2 EZ|ce=%
| e o | o = =g S2E S | B
Hour. | & E = a | = i e = gowi t: En «
:E | > 7 lo.| 25 == |wheleq
= & = 4 == By | = R R ) e
88 | 2| 2 |AE| I |Fis|Eiz|:
e - T R S :
= a || (o | = = = it
— - I | ,
o o o ‘ a Tuches. |Troy grs!Troy g|-s,l
53 | 660 ! 00 | 0638 | gos a8 | 053
48| 1 | 82 | 610 a0 13 ST &
sa | 662 | 75| o2 | ron | 208 a3
40 | 660 Fa ek 54 Bl
38 | 659 3.5 | A S0
87 | 656 | 8.7 i) Sl .
33 5b 6.3 T 2
| a7 | ezs | &7 £ e S0 =
b | GRS ] W2 A1 i Jh
749 | 654 }1:1..1 | S67 A5
101 i 6T 17.0 AT .80 i
122 | 633 20.7 27 b7 il
Koom.| 720 |188 | 623 |26 505 J 01 656 A7
1 721 | 150 | 631 [ 240 GB0 | .16 Ta7 A
s | 404 |66 | 630 |20 | 578 | aa Bht ) AD
5 723 | 158 | A28 | 2.3 BFd | L10 02 A
4 T V1565 G20 z A N 1 | A8 A
5] 71.9 | 145 1 P S5 | GoR0 A7 A
G 717 |any | eaa |1 S88 | o 567 il 2
" 719 90 | 638 |15 M550 ] 4.31 il
8 FL6 | 7.7 | 661 | 141 | 60 i 5,64 BT
9 712 | 68 | 604 116 | .66 | ‘mo0 14 i)
10 | 510 | 60 | 668 | 102 | 65s 1 978 A 4
11 707 ‘ 54 | 66O 20| 857 ‘ A6 A8 54
| J |

All the Hygrometrical elements are computed by the Greenwiol Constanta,
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Mr."mmfﬂ_qﬁ"nf Ohgervations,

Abstract of the Results of the Howely Meteoralogival Obgservations
faken at the Surveyor Geacral’s Offfce, Calontta,
i the amonth oft Mareh, 1505,

Solar Raubintion, Wonther, &,

enernl Awpreel al the IIL,_

X . |RE
|_’E'.§ 123 Wl o
= i = Prowailing direstion
o 23 +§‘_,_’:: ol the Wi,
RiSFE ZwC

o Inchea

a5l 10| .. |8 W.&W.

26 . car || Sl
27 1416 .. [B.&W. &8 W,
58, 1410] ... |8
29 1370| .. |8
du) Iﬂ'-'.ﬁi a B EBW
i

31/ 1440 .. |B.W.&8

e ]

1

|

| Bezibels eloda Gl G a, W,

ol s oo Fogegey Geoan B Lo H oA, w,

L3 L] bosstn,

U lagial lias,

Clamllesn Gl & v, o, | iflerwnils,

Clisasllessn 0310 8 8, =, 0ok Sl L 4 B, 4,
Hemntid, elowils wlierworils, nlaa visusligr,
Elinmncdorinize wned Highibning st B », a1,

& ) il g

1r. M elaudloss afterwands, 2

<



Metearologica

! Observations. xxi

dbstvael of the Results of the Hourly Meteorological Obsertations
taken at the Survewor General's Office, Caloutta,

S« o

11
12
13

14
15

16
17

15

20

a1l
Ak
&5

23

oy

in the month
Solar Radiati

af Mavel, 1563,

on, Weather, &e.

Prevailing dircetion
ol the Wind.

Gonoral Aspeet of the Sky.

1354

137.0
111.0

130.8
'li-ah
134.9
135.0
14n1
135.0
1410
146.4
147.0

122

143.0
1410

mme

1.08
0.54

0.25

0,00

I8,
[
| S. & N. E,

Swndiy.

| B. & N.

N.EN.W.

EW. & W. &5
| B & W,
| Ei kN, E.& N, W,

|

W, &N W,

| Bapadon,
NWEN
LN, W, & W, &N,
N.W. &N

W. &N W,
N W& W,
iw. &KW,

| Bunday.
W8, EX.W.

B.W. &N W. &8
2 W EW. &8

!

|

|8, &N W.
| W. & 8. W,
i

|

| Clondleea,
Clowllesa G119 a. . Seatd. clonds aftor-

wirds,

| Cloudy @l 7 4. 3. Beatd. elonds (il 8
o, cloudy aftorwands,

Clondy till 10 a3 A & i Gl 45, o
clowdy afterwands.

Clendy alzo mining at midoight & 2 A, M.
& drizzling feomy & fo 8 p. M, & at 11
v & thondering ar midwight & 6
P, & lightuinge ot 1 Ao a & at 8w, ar,

Clondy till 10 a. . ~i il 3w, o, clowdy
alterwarnds : also rining at 9 & 10 A, M.
& drizzling from 5 to 4 r. M.

Cloudy: also deizeling ac 2, 5 & T r. A,

Clondy @ll 7 &, 8, =i & »i afterwards,

i il G oA w0 thin clowds till 100 A,
=i & 4 4l 5 e . elondy afterwrds ;
nlso drizeling from 7§ to 10 v u, &
lightuing at 7 1. .

Clondless,

Clondless 111 3 A, m, i till 3 r, u. Sentd,
. clonds afterwands,

Mok =i il 2 poa, Seatd, clomds aftor-

wiirile,

il b op, M, clondless alterwarils.
Closudlesa,
| Clondless il 11 A, 2n '3 il 3 2 M, N
| il G, o, elondless alterwnreds,
T w Nl 6o o clondless
afterwarnds.

Cloadlesa till 10 A, ar, M & i il 2 ¢, ¥,
clondless afterwanis,
PAB il L e, M, o ey,
il 4 v eloody afterwands, alzo
elightly drizeled at 8 . w. & lichining
nt 7 M
~ptill G oa o, elogdloss alterwards,
| Closlless : also My from 3 to G AL ar,

i Cirrd, —i Seeatd, 24 Cumnli, =i Cirro suri, oei Camule: steati, ooi Niubi
W i Cirro eumnli,
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Metearological Observations.

Abstract of the Resnlis of the Hourly Meteovologienl Olserpalions
taken at the Survegor General's Qffice, Calculta,
in the month of Marek, 18G5,

Solar Radintion, Wenthor, &e,

"revailing direction
of the Wiml.

Genoral Aspect of the Sky.

Inches:

5 W, &W.
Swmdiry,
B.&EW.EB W,
| 8.

| 8.
B, &8 W

8. W. &8,

Clowdlesa : also fogey from b lo 8 A, o

Clondless,

Clondless,

Clondless (311 3 v, a. i afterwards.

Clondleza till 8 A x. M & i till 4 p, u,
Seatd, elomda alterwands, also raining,
thundering and lightniog at 5 r. M,

Beatd. clomds Gl 6 &, a ™M & till G
k. 3. cloudless afterwards. -




Metearalogical Observalions.

%xiii

Abstract of the Results af the Hourly Mleteorological Olservations
fuken at the Surveyor Geaeral's Ogfice, Caleutia,

in the month of Marck, 1565,

Moxrnny REsvLnrs.

Inches
Mean height of the Barometer for the month, .. % «v 20,020
Max. height of the Bavometer oceurred at 10 A, 35 on the 1st & 161k, .. 30.004
Min, height of the BDarcm@or occurred at 5 r. a6 on the 251k, o LTG5
Ertrame range of the Barometer during the month, = «a . D320
Mean of the Daily Max, Pressures,.. . - we  S0LO00
Ditto  ditto Min, diito, . e ws . 20830
Mean daily range of the Barowotor during the month, .. PR
L]
Mean Dry Bulb Thermometor for the month, .. i n 794
Max, Temporature cceuresd at 3 7. 35 on the 280, . T 7.8
Min. Temperature oceurred at 7 a. u. on the 1at, g o GG
Extromo range of the Temperature during the month, i e 312
Mean of the daily Mox. Temperature, i a BY.0
Ditto  ditto Min.  ditto, .. . F i 1.6
Mean daily range of the Temporature doring the menth, ., i 16.9
Alean Wet Bulb Thermometer for the month, .. s o q0.7
Mean Dry Bulb Thermometer above Mean Wet Bulb T]:nrmuml:tl.'r, - BT
Computed Mean Dew-point for the month, - 3 . TR H
Mean Dry Dulb Thermowmeter above computed Aean Dew-point, o 14.8
Tuches
Mean Elastic foree of Vapour for the month, .. . ws 060D
Troy grains
Mean Weight of Vapour for the month, . 4 ee (.58
Additional Weight of Vapour required for complete saburation, e 4.04
Mean degree of humidity for the mouth, complete saturstion being unity, 0.62
Inches
Rained 6 daye, Max. fall of rain during 24 houra, .. v 1.08
Total amount of rain during the month, o A - 196G
Prevailing direction of the Wind, ., - « B.&W. & N, W,



XXV Meteorologicel Chserrations.

Abstract of the Reanlis of the Hourly Mebeorological Obsereations
taken af the Surveyor General's Qffice, Calentia,
in the month of darck, 1865,

Moxrony RESULTs.

Tubles showing the number of days on which at a given hour any partienlar wind
blew, tozether with the number of days on which st the same hour,
when any particular wind was blowing, it raned.

1
Hour, \
|=- a 5 *
(8] .18 al {9
| A R =
(= CREES =] =R EE) PSR i
| BEEEEE e suE
| ] ] "
0 2 i R |
Midnizht. 2 | L] ts 17 12 Jolyy | [|a
1 | 3 1| | 5| Bl |7 | |
a 1 |sl1 | s |5 e 4 1 |
8 L1 |l 1] 5 {5 |8 y4 ‘ 1
4 g 11 1| | 5 i |8l F4 o
5 L2 Pl | A L 4l I
G 2 k| kA Bl |6 |8 |3 |
s kel i l 71 18 py |8 3 |
& & 1] & | | & I 7l |
! a |= U |l ss kel |6l )4 .
10 ‘-L 2 211 |1 g7 |5l |8l |
11 vl s |2 1al fo |7 ni |
| - . | I
| A | ! I
Kown. s 11 a 1 14 sl |s |9 ;
1 |1 s |1 15 15 16l ha '
(- & 1 2 5 bzl 1a a9 |
3 R a | i [ i {
4 biala 1 [ 15 {4 I8 |7 {
5 2l 1] 1 al 1} | 16l Lslalsl |s I
i 121 1 | Jo 5 15 |6 |
7 o | Rl 1 | i 408 | 7] i
5 al ] | aa= o Yaia]7sl
i AR S 0 1 i 1) 4 1 I
10 2 I 12 14 14 | ¥ |
11 a1 1 i le Fal.|2 :
| | | J | |



Metcoralogical Observations.

XXV

Abstract of the Resultz of the Hourly Weteorological Observativns
taken at the Surveyor General's Offfee, Colentta,

in the mouth of Apwil, 18G5,

Lutitude 22° 33 1" North, Lougltude 85° 20° 54 East,

- Hciglll of the Cistern ol the Standard Burometer aliove the S._-J-Igﬂ_g]' 1B fi. 11 in,

-

Daily Means, &e. of the Observations and of the Hygrometrical clements

dependent thercon.

=3 = |
w2 Range of the Barometer Z £ Range of the Temperis
. -gng E during the day. r_j__ é ture daring the ]Lill}'.
= =0 ~ 8
Dl‘lﬂ. ! :Ju g = Sam : E W P e T
S Alax. Min. Dim. | 28 Max, | Alin, | Dif,
= - |
Inehes, | Inehes, | Tuehos, | Inches, f o I o
- 1 | 29885 | @907y | 20802 | 0172 | SL9 964 | 760 | 214
2 | Sunday.
3 S ang | 119 [ 836G 9LG | 784 | 162
* 4 Bi2 | 18 735 JA83 | 838 984 | 734 | 218
i B 555 087 Al .1:au| sl I ap0 | 724 | 176
i S | gee JTAT J51 | 836 030 | 77.0 | 16.0
g 86 | B8 i J6k | B53 0.6 | 79.0 | 15.6
& S8 800 ol A28 | BTG 06.5 | SLG | 149
0 Sr!.-l.lf-.ly. ‘
: 10 S| ss5| e as0| 875 | o968 | 804 | 164
. 11 B25 1 ops 771 Jda7 [ 8B 906 | 802 | 164
1= B7E | RITE 85 J6s | 851 LG 753 | 15.4
13 BT | RiLH] Bz | 152 543 D21 75.2 | 16.0
14 877 il 70 A70 | 83 016 | 708 | 154
15 816 | B85 | s | ase| 857 | og= | tee|ics
16 | Sunday, l!
17 i 0 N1 1 A - J20 [ 815 ong | P64 | 144
18 B2al w05 | 6| ase| 826 | o4 | 754 | 170
4 19 A70 | 60 B0 | 160 844 | 926 | 782 103
i 1 i1 A8 | BS54 | 936 | 79.5 ! 140
21 (0 haz A56 | Ba2 i o18 | 806! 142
24 g4 | 795 673 Jd22 [ 508 oLl | 734 | 179
23 Binda ifs [
2y 14 | 75 47 Jd30 | 25 1.0 | 782 148
A %5 | gl | wm| Osr| 7 | ess |7es ! a0
26. | J7as|  so8| Gaa| t 55 | Bl peG | Bl | 112
27 as2 ) S50 eoa |l ase | &8 | o1e | 770 ! 153
2 g2 mez| sar| 65| ssé | eie | soe | 110
4 o . T 52 A80 1 850 leo06 | 758 | 148
du Hacaedany, ’ ‘
, |

The Mean Height of the Barometer, as likowize the Dry and Wet Ball ‘Dhers
wometer Means ave derived frow the bouely Observations wads during the diy,



xxvi Afeteorological Observations.

Abstract of the Results of the Hourly Meteorological Observations
taken af the Surveyor General's Office, Caleulla,
in the menth of April, 18G5,
Duily Means, &o. of the Observations and of the Hygrometrical elementa

dependent theroon.— Condinned, )

£ : £ s Ed |48 |24
gl eld s s B IEy|E
B = E o E = e B | =g
.a = = = == =
3 el e |2 |5 | 32 [B7|2dd
Date.| = . 2 a = £ |=E5| 85w
55 = T | 2, | &5| B2 |5 88| 2ow
L = = &g | Pz | FC |BES|= 2
] = B. ‘B 5= e e |:§;:=h‘;
R = 8 p | 8- | B2 |82 853
= a o a P = (= | =
o o o o Imches.| T.gr. | T. gr.
1 8.2 0.7 735 | 114 0.514 8.70 3.79 .70
2 Snadiy.
3 74.8 88 G63.6 | 15.0 MB05 T4 4.59 i
4 75.5 B3 G9.7 | 141 120 g1 P! | N
5 | 728 78| 671|133 | %e1| a3 | sm | 65
G 5.8 B8 | Ta¥ 2.9 B9 | 878 25 ot
¥ 79.3 .0 751 | 102 B5T flb | s
5 B0, 6.7 76.8 | 10.7 A0 Bl B85 Jl
9 | Swnday.
10 | 78.0 9.5 b £ JB3 832 R b 52
11 Ti.6 8.6 716 | 16 LGB 15 51 ik
12 | T T a5 128 Sa87 Al A6 57
13 6.1 03 G35 | 156 LG0T Tk 34 i) o
14 7.6 78 721 | 133 T8 8.1 P g i
15 77.B 7.9 743 | 134 T8 a3tk A it
16 | Swwday.
17 F49 .05 703 | 11.2 i 700 | J.41 S0
18 75.0 a7 | iz | 14 g5 | 812 LGt 70
1 77.8 66| 7Faz| 12 B0 .63 it A0
20 7R3 7.1 Ta3 | 121 S0 B ik 4,05 i
21 709 6.3 965 | 107 BG8 0.25 374 STL
2 75,2 44| 21| 75 | 57| saw | 230 7t
23 | Sunday. |
24 78.8 Hiv 762 6.2 R8T .01 A0 52
as £0.5 49| TFid| 83 e 5 A5 T
o | 808 5.6 ¢ THD 5 RS il 340 Tk
o7 | 88 578 740 | 07 Bl | .09 .50 .73
25 | 793 64| 719| 107 851 o8 | o8 | 51
29 | 786 | 64 Tal) 100 | S0 I 88T | B8 i
30 Sunday. ? | l
B

Al thie Wygrometrical elements are computed by the Greenwich Constants.

L



Meteorological Observations, xxvii
Abstract of the Results of the HWourly Metcorolagical Observations
Laken at the Surveyor Goneral's Qfice, Caleutta,
in the monik of April, 1865.

Hourly Means, &c. of the Observations and of the Hygrometrical elementa

dependent thereomn,

B ‘E = | Range of the Darometer £: _'5 Range of the 'q-ul;-_r.-rnlnm
=B = for cach hour during  # = 2 for each howr during
Hiur. h%:E:' o liur:_inururh. 5 oF b E the month.
== 8 | 2
szl IJ Max. | Min. | Dif.| EZS | Max. | Min | Dim.
e i = |
| | ! I
Inchies, IItl.l:'ll.u:;. Inchez. Inches.| o o |! o o
5- - I
Nil- ag500 | 20001 20700 | 0201 | 803 | 834 | 7o | os
i Jraa 800 | 636 | 21| 500 | 830 71.8 0.3
g STA0 A58 | 673 | 211 | Fas | B28 4O 8.6
» s | 570 | 875 ) gia | =ag| voe | B26 | Sas 8.8
4 | | =5 | 516 | amo| 01| s28 | 528 10.0
1] ST S8 it 2T | 785 | 2.4 748 a8
(i 804 A8 | 6a2 26l TEE | AL | o4 10.0
7 | 820 | S90| 639 | 271 | 796 | SLO| 726 114
8 818 S | 676 297 | 822 | 854 76.0 9.4
] B63 AT LT B | 852 | &8 T4 5.4
10 i D85 | es6 Lo | BTG | S0 ! 82.0 6
g 1 i 71| 6T3 | 208 | BT | ¥27| 840 8.7
|
‘ | | b
! Noon. | 830 | 93| gs1 | 302 s12 o16| 857 8.0
i 1 Rl | 36 | .63 A18 | 83 | 970 | 864 10.6
i g | wen | gy | sws | 19| 823 | b7a | &dd 00
! 3 44 | Bs3 | 558 355 1 92E | 24 ELOD 112
4 128 B35 | 543 a2 | 9.0 B Fa0 €28
b s 836 | 526 | 910 | BUS 7.8 23,
| 6 | i | sia| B30 | B0 | 808 3.6 10.5
\ 7 | 363 | S0 | Hup | B0l | Bbe | 728 | 180
| 8 JrBs | meET b o4 } 250 | B2.0 7.8 130
' 9 | 805 | o817 mes | =37 | L7 73.8 112
10 | #5 | 906 | 688 | 258 | BL4 Fi.6 10,8
11 S11 | o019 | 68 271 BuS T84 11.0
2 | S

e Mean Heiaht of the Barometer, as likowise the Dy and Wet Dualls Ther-
memeter Meatis are devived leom the Obscrvations wade ot Whe several howrs

diring the month.
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Meteorologival Qlservations.

dbstract of the Results of the Howrly Metearolagical Observalions
taken al the Surveyor General's Office, Calenttay
in the month of April, 15635,

Huourly Meuns, &e. of the Observations and of the Ilggrnme'lrh:u.l elements

dependent thereon,—{ Continned. )

[ = o = g s £ |52 | =2
= i o - o - g = = ! = .
= -] o o = = -
S g B RS |ss |328|5:s
i 2 H] a o 3 pas | EXS
Hour, = E = = = = T’i"{" E é"a E."H— 7
g = T £, 1 25 | =8 E. 8| =53
([ 8 = o == e Be.| 853 |5s3
R W, = (Fs| =& |es= |ZE5.| 882
| =5 k. £ e £ e | 555 =2
& & | O ] b= =250 L Er EE
o o o Tnches. Troy grs.|Trey grs.
Mid wep | ok | v 62 | 0827 | go3 2
tl.i;_:h-l. RN ol 1 70 B flu iy ) | v 1.08 052
1 Th.G 33 | Y43 5.6 B35 | 901 7 S
a FGA 32 ] Thl Bk A0 | B8 S Bl
3 6.1 3.1 1 Fa.0 5.3 &2 2 g B5
4 T4 27 | a6 4a S0 | n.0h A 6
& | 5.6 29 | 38 %) A19 | 8.84 51 BE
G i5.5 bl | 73.9 4.0 A2 1 A3 86
7 Th.A4 3.2 742 bl L0221 900 W] Bl
8 | 777 | 45 | Tas T | Ba | g 251 8
) 557 63 | PRl (111 30 | BAT a7k 70
in 7o 84 | 742 | 1384 B33 | .55 467 At
11 TG | 1ol 8.5 16.2 Sl A2 i) i
|
Toon. 0.5 ] 11.5 J38 184 | .705 A0 G52 G0
1 Y98 | 125 | Tea | 200 T8 2 7.26 |
u BT I S A ) s | 08 NiH A1
3 Vo | K6l 16 | 210 yog | 05 it 52
4 sug | 122 1.5 19,5 R H ML 6,64 +od
5 755 11.1 7LE 17.45 i | . ] .18 AT
[ , TR0 B 748 1d.5 Byt AT 16T Aid
5 Vi i a0 | 112 il it 467 0
5 77.0 b R T T X i SR k] i
0 Erf,.‘i 1.5 E:l. i H£.a 11 g 260 B
10 | :+.,§ H FE 7.5 i A8 B
11 | F65 1.0 78T [ Sl i o5 B0

|

—_—

All the Iygvometrical elements are computed by

the Greenwich Constantn



mrh‘ﬂﬁ:ﬁwf.f!lr Obgervalions.

dlstract of the Results of the

xXiX

ourly Meteorologieal (lservations

fulen al the Swrveyor General's Offies, Calowtta,
in the month of A pril, 18065,
Solar Rudial i:rll, Weanther, &e.

Prevailing direction
of the Wind.

Genoral Aspect of the Sky.

Sindey,

5. 1384/ .. jb E. & 8.
| .
4/ 1410} 073 'B. W. &S, E,
6 1 J¢0| - (W ES. E£N. W
| I
ﬁl 1360 ... |8.&B8. E.
2
7 1:1?“‘ w | B & B E,
§ 139.0] B.ES. W.EW,
| |
P | Seenday,
10 136.0 8, W. & 8.
1L 1410 S L8 W
12 13350 .. |B.
L 1320l . [B.EB W
1-1.i 1366 .. |B.&8 W
|
15 1360] .. |8 &8 W
LR | ELS Suuweclinn,
1.| 1565] .. |8.E&8,
15 1320 017 |E &5. &8 E
mi 12.0] .. |8 .&8.W.
|
20! 187.0! .. (8. &8 '.-.'_
ol 1gEs L | EE 5.
I R
23l 1an51 167 | B.&5. 5.

1,96 |

pi | Evnaday,

Cloudless (ill 1 p, 8. i & ~i afterwands,

Clomdy iill 9 a, u, Senid, clonds till 6 r, .
i alterwards drizled ag 4 v,

i il 9 A, w0, i il 4 p, n, clondy afier-
worids, thundering, Hghining, raining af
G-7-9 8% 10 p,ou, & bailstooes lell botween
G& B e M.

igill 1 v o
alterwards,

Secatd, elouds till 9 A, m, i il 2 r a1,
cloudy ufierwards, thundering, lightning
& radning between 6 & 7 v u

Clondleas till 4 4, s eloudy @l 104, W,
closudless afterwards,

Cloady till 8 a. st i till 8 r. 2 cloudless
afcrwanls.

clondlezs till 7 p. M, i

Cloudy till 9 4. ¥, clondlezz afterwands,

Flying elowds will G A, . clowdicss after-
warila,

Eluml.lt-:m il & v, w. clowdy afterwodls,

ol ¥ o u, “‘: tall 3 rosn =i aftorwands,

Clondy Gl 7 A, an =i till G . M. clondbess
nfio I'I-'\r’lll".lh

i till neon, clondless afverwanls.

i till 10 A, o clondy  aftcrwards,
lighiming ai 0.& 11 1 an

Clonily till 4 a. M. SBeatd, elonds after-
wards, ruining & thundering at & . u,

Clomly 0 7 &, u, =i & ~itill 8 row,
eloudleaa nfterwinds,

Cloudiess till 2 A, s —i nfterwards.

i Ll 4 A, o elomdy Q8 4. o, A ill 4
1. M. cloudless 6l T r s cloudy &
lizghitning afterwanls

Sennd, clomdatill 1, s elondy alterwards,
raining betwoon midnight & 1w, a. &
from & Lo 7 v, AL thudering & lghining
from & a7 e,

N Qe =i Steath, A1 Cumodi, =i Cirro gtrtd; i Comulo streati, e Nim L

Vo | Clrro conuli,
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Metearalogical [H!SI';'l'l‘-ﬁlur-'?.

Abstract of the Results of the Hourly Meteovological Olscroations
tuken af the Surveyor Geneval's (Qfffce, Celewita,
i the moieth of April, 1505,

Solar Radintion, Weathor, Lo,

5. |E ||
.| =2 |2 Z g| Provailing divection Gencral Aspeet of the Sky,
£l 8% [EZE| ofthe Wind,
G|l =F 2w =]
o |Inches|
24 1138 8 .. |8 E. & 8. Cloudloss 41 3 A, ~1 &3 4l 7 e a1,
| I clowlloss afverwarda.
25 1358 8. Cloudless iill 5 4. 3. ~i & =1 afierwanls.
2 1310; | 8. jill A M =i & ~itill 2m Al 6
| ¥, ok clomly afierwards, lightuing a7,
i 10 & 11 v M.
“: 131.0 . Clomdy i1l 11 4. 3. »i 6T v v, clond-
1 Tess alterwards, drizzling nl 2 4, 3. & 1
¥ M, Jishilning ot miduight,
23 1240 ‘! I:i-l”]l- ~i till 8 a. 3, =i afierawands,
]_",ml 0.5 Seatd, clonds 1116 v, cloudy altorwnnds,
raining between 9 & 10 1% a1 lighining
& thundering fron 8 Lo 10w, 8,
Eﬁ i "nm Ty,




Meteorological Observations,

AE%I

Abstract of the Results of the Hourly Aeteorological Obsereations
taken at the Surveyor General's Ufiice, Caleutta,

in the month of JAprit, 1563,
Morrurny Lrsunrs.

Mean height of the Barometer fov the month,

Max, hoioht of the Barometer ocourred b 10 A, a6, on the 13ih,

Min. height of the Davemceter oepurred nt B r. At on the 200,

Ertreme range of the Baromotor during the wonth, s

Mean of the Daily Max. Tressures, .. i e
Ditto  ditto Mim. ditto, . . S

Meun daily rasge of the Darometer during the month, ..

Mean Dry Bulb Thermometer for the menth, .. e

Max. Temperature ocenrved at 3 . M. on the 4th, .

Min. Temperature occurred at 6 4. 3. on the Sth,

Exrtrome range of the Tompersture during the month, ..

Mean of the daily Aax. Temperature, aa .
Ditto ditte  Min. ditto, .. - .

Alean daily raige of tho Temperature daring the mouth, ..

Aleam Wet Bulb Thermometer for the month, ..

Mean Dry Bulb Thermometer aboro Mean Wot Bulb T]1crmuu.1of:-r

Computed Mean Dew-paint for the month,

Mean Dry Bulb Thermometer abore computed Mean Dew- pmui

Mean Elastie foree of Yapour for the mouth, .. Fies
Mean Weight of Vapour for the month, i o

Additional Weight of Vapour required for completa saturation,

Y

Inchica
B0.705
20.935
20,626

0159
20.571
20.717

0,154

8.5
08,2
2.4
85.8
93.5
1.8
15.7

LT
[
2.9
1.6
Inchea
0787

Troy grains

Mean degree of humidity for the month, complete saturation being u:;[ly,

.
Rained 8 days, Mazx. fal] ﬂf?lb during 21 hours, o
Total pmount of rain during fhe month, HE o

Prevailing direction of the Wind, .. . “

e

8.52
3.83
{LAE

Inchaa
1,67
4.8

S.&8 W, .



AX L Meleorologival Ohgerealions.

- -
Abstract of the Resulis of the Howrly Metrarological Observations
taken of the Surveyor Gencral's Ofice, Caleutla,
in the month of April, 1865,

Moxrnny Iipsunrs.

Tublea showing the number of duys on which at o given honr any particular wind
blew, together with the number of days on which at the some bour,
when any partieular wind was bLlowing, it rained.

o : : =
‘ | 1
| 1
Hour. | | | |
121 18] (5] .[E] |5).|5| |5
| 1=]2 = |=ldi= 1El=|e] .=
N2 2 B2 Els 2le lEE 2
1 i i
Ji) |_|_|_ _|_ A A f
Ermminn |
[ | Mo, of duys. ‘ |
|
Midnight. | I a2 fa he |2 |2 1
1 1 I 4 1018 |1} |13
2 | . 1>t| 3 1] |
a | 1} =2 11 hs |= |2 |
4 ' | | 2| 15! 2 |z 1 |3
b | | L] Y O R 1 | i 4
i . & [ |3 P |9 1
7 | | 1 s Jul |7 1 2]
8 [ | 2 ] i 7 1 1
o 1 n |4 fol Jo |1 |1
10 [ 1 |8 ol pq |8 |2
11 [ | | vl i s |e
11 | | 1 i
| |
Koon. i | 4 B i B 1
1 [ 6 fo |6 |3 |
3 | | 1 |6 |7 |8l |3 |
b i | ! ) 7 ' _g| |
H bl | |5 Joiala) [afaf |
a | 1 | 14 i 3 |1 |
M 5 #he el | |
7 [ | 1a1hs 130 Jala -
5 1 ! 1 ba w2 |1 L]
l:a + 1h1] & s 1} 12 |
(1] | 112 Ioat 1) | | 1
11 1 2 zu"l 1| | ' l
i L) | | { | i |

e e [ -

L



Meteorological Qbsereations. ®XXIN

Abstract of the Results of the Hourly Meteorological Observations
faleli at the Surveyor Genpral's Office, Caleutta,

in the month of Moy, 1565,
Latitude 229 33" 1" North. Longitade 88° 20 34" East,
Height of the Cistern of the Standard Bardweter abore the Sen-level, 18 ft. 11 in.
Duily Means, &e. of the Observations und of the ygrometrical elements
dependent tieroon,
= 25 |
[ Range of the Barometer | & = |Romge of the Tempera-
Eo during the day, T ture during the day,
25. | E2
Diiwsf 0% | —— = bl g
2=%9 | Max, | Min, Dif. | =& Max, | Mis, | Diff. .
~ | - |
f !
Imches, | Inches, | Inches, | 0 0 6 | o
1 | 20.609 0.157 | 519 920 | 476 | 144
2 HT3 22 | BaG 926 T84 | 182
g i J87 | 8GO g2g | §84 | 112
4 L5530 J42 ‘ LT Ha.6 832 | 94
i | MGT | A81 | B0 48 0.3 | 14.5
G LBO6 | S0 216 | 819 9.4 73.0 | 204
i 1
| ! |
B G50 [ o3 152 . 798 85.6 | 77.0 | 8.8
a9 B18 531 14 BLY B | 749 | 14.9
10 G4 A5 A5 | 793 BGd | TO.0 | 158
b B 1 1 B A48 | 840 on5 | §8.0 | 185
b (O I [ A55 | 748 §G.6 | 70 | 136
13 799 20 B 8.0 7.0 | 130
11 Sunday |

003 153 B6.1 | 925 ‘ﬂ'l'.ll

15 { 125
16 REH 36 | BRL | 02D 75.68 | 16.1
I 17 | Aisl 421 880 | 4u2l | TR | 1652
18 [ il 182 B4 | Y24 | 0.6 | 128
ne 14 G Jis | RGG gre | 520 1182
20 | 74 170, 852 426 | 784 142
a1 { |

| . I ! .
1 3 31 a0 o8| 708 | 878 | 766 113
a3 B i) i S g2d | o0 7.1 129
24 | JES | 605 T B21 | geH2 | TG 114
@5 Juz 54 A# | 788 e | 768 TA
o5 | ik SR Pt 511 ! BB3 | THO 5.3
a7 G0 60 087 | B3 B85 | 700 | 95

25 | |
a9 T 457 B0 O A - R T g2 | £1:3 100
a0 | 458 Sl . 4135 J85 | 851 | min | BGG | 104
ar | 86 G20 0 g s | BI4 | BTE | BLA | G4

The Mean Hedght of the Barometer, a5 likewiae the Ijr\ and Wet Bulh Thir-
mometer Means ave derived feow the ke .II.|.r|'I- Oheservations mude durd ing the rlal‘)lI

-




TAXIV

Abstract of the Resuits of the Honrly Meteorological Qbservations

Aleteorological Qbservations,

taken at the .ﬁ'r::'i'r;-,'.:r General's Qfiice, Culeidlda,
in the month of May, 1563.

Diuily Means, &e. of the Observations nd of the Hygromelricel elements

Date.

=1 0 5 e 20 PO e

=l ]

10
11
1%
13
14

15
10
17
o
14
20
a1

22
23
24
25
26

0=
=i

25

2
a0
31

an. Wet Bulo Ther-

memeler.

-
m
Ta A
700
LR
g2.2
BlL.D

T6.G

Suidey.

=T G =T =0 =1
Taisis
= ia e e 2

Nargiatin

9.9
TEE
704
B
=il
1=

Stenddoy, |

iT.0
785
7RG
6.4
T78
Tou

Swniday.

&1.0
BiLY
HiLE

dependent thereon.— Confinmed, )

| Dry Bulb above Wet.

e oven S

L]

] -

-

et o
PP T R

el et B e B B

i Bomputed Dew Point,

=
g T L |

e L
FE R BT

T e ey

TLG
ol
6.2
6.2
q62

TG

P (e s e ]
LY==

=
¥

=T
£h
=

5.0
700

TR

Bulb shove Dew

| Dev
Paint.

F R R

=

nono

right of Yay
in a Cubic foot of air.

'ﬁ.-r]d'monut Weight of Va=

ponr required for com-

185
.62
A3
o

A
302

A9
A
2Gh
&0
BT

A3

1.53
220
K|
117
A2
Al

2.16
52
154

Ry e
Lol T 3:113

i
e = o

S0
.5
458

.5
Bl

B

All thie Hygrometrical elements sre computed by the Greenwich Constania.




Meteorological Ohservations, ALYV

dbstraet of the Rasults of the Howrly Meteorological Observations
talken at the Surveyor General's Ofice, Caloutta,
it the month of My, 1505,

Mourly Means, &e, of the Observations nnd of the Hygrometrieol eloments

& dependent thereon,
=g = [ =2 | 3 m =
o8 . | Rance of the Duromeate®| = & Itange of the Temperatare
| o5 - b = X . I
=85 for each lone during = | for ench hour during
Hour B the montl. okl the montlh,
Sl | —— SE | .
- 'j Al Al | ] - i | 3 i
E = 2 | aax, M. [ Iy, [ ..'-":':_' Mux, | Alin. T,
= = [
—_—
Tuches, | Tur'Fm-.‘.l Inehes. Tnches, o o o o
. | 1 |

Micd- Iﬂﬂ.ﬁﬁll fsﬂ,lsg? 85.0 | 768 | 8.2

20465 n.:mzi 80.6G

|
night. 2 |
1 351 BIL | 4568 | .353 [ 802 | B5.O Vi 0.5
2 i 804 ’ 417 337 | 798| 850 | 730 12.0
: 3 £12 | 806 | 463 43| TBG6 | 818 | 7RG 11:2
*. 4 630 | 803 | 415 J63 | TIT | s38 | a2 10165
b 6oL | A1 Sfo | T0.6 | BKO ! Ga6 | 104
6 | 667 | | 88 A0% | TO.F | BAB | 736 10.2
¥ | .681 ATT 355 'i 80.7 | ske| Y80 116
s | 693 | 75 | aor| s27 | sro| 2 | 128
8 | 705 | Ao A62 ) 81T | 834 4.8 LE5
10 | 708 | e ) S5 [ BBZ 0 003 | 760 145
11 | G392 S| AH3 S01 | B7.6 | 920 T.h 14.1

| I.
Noon, | 671 | 827 88.6 | 926 | 30.31 118

:

‘ 473 | ;
1 B60 | JBDG D 5.7 G 773 16,3
2 | 625 T8 | 427 85.8 | 043 770 168
3 05 78 | 418 | BR.G | 948 | 764 15.4
4 | 587 | .780 | .41& Bi8 | 948 77 17.5
- 5 6092 | 60| 438 BiLS | G044 | THO 104
6 | 6oL | .63 | .20 | s1.6 [ so2| 778 | 124
7 688 | 571 A4 az.?| B7.9 | 956 123
8 | 618 7181 st I 419 | 816G | 877 756 121
[ ji JEG | 460 B17 | 818 | BeT Ti5.0 104
13 iy -1 B T 429 | BLL | s0.6 738 0.5
11t b7 | B2 A7 A51 0 BB il 7.0 120

| > I v |

The Mean Height of the Barometer, as likewize the Dry und Wet Bulb Ther-
motieter Means are derived from the Observations mede st the several hours

diping the month.



EREVE M .‘r’ﬂr'uful_-_;rq'uf Obsercations.

dbstract of the Results of the Hourly Meteorological Observations
taken at the Surveyor General’s Office, Calentta,
i the month of Moy, 1865,

Noenrly Menns, &e. of the Observations and of the Hygrometrical elemeonts
dependent thereon,—{ Confinned.)

|
|
|
|

= 3 TN 3 5 g | &

R e 5 | a | 8 & 2|8ga
= lw | = ke |2 |®s |EEE|Sad
£¢ |3 E 5 = -3 |2E2| g3

Hoe | Bg | 2| 2 1% | 2. (30 [ZED| EEE

£ |3 | % |22 | @2 |22, | 258|282
£ 8 a = |ms = = s | FEE ] B g
8 | p | B |p2| BF |BEC|35F (252
= = 2] = = Rt P L B
| | |
‘ o - o i o Inches. Troy gra. Trdy gre.

.I::;f.'t | 776 | 30 | 755 | b1 |08 | 047 | 108 | 085
1) 75 .2yl me | g6 | 80| @0 49 | 86
2 | 772 | 26| 754 | dd | 805 |3 A0 | 87
s | 770 | 36 | 752 | 44| Bo0 | 30 30 87
4 1 F1.3 a4 7065 | &1 | 87 |- D B2 A8
6| TT.3 22 Ta8 a7 ! S0 [ A6 20 B0 .
g | 7y | 24| 6 | 42 | sl a0 32 53
7 | 779 | 28 | 59 | 48 | 879 | A7 57 56
g | 789 | 88 | 702 | 65 | 887 | &2 | 220 sl
g | ves i 765 | B2 | 85 | 5o R T
10 | S04 | 58 763 | 99 | 890 | 50 | 340 | 73
1| 800 | 66 | 769 | 206 | 908 64 85 a2

. | {
e b

Foomn. g1z, | 7.4 T8 | 118 | S05 | 60 | 483 Hit]
1 B3 | F4 68 118 | B G20 1 L3 | 89
2 812 | 7.6 LT s 5 B89 o1 A6 | 68
3 B Th. | 763 123 . 890 Al A2 ]
4 | BLLG T 763 115 [ 00 | oAb d1 Jfa
5| w9 | 68| 750 |18 | S0 | 36 | e | o
6 | ™5 { 61| 7o | 87| &m0 | 40 | 29 S
7| % :; &3 E::.; Ei 865 |0 Al ‘i 79
8 | 77 40 |7 8 | 810 | 33 T
9. | 717 | 36| 758 | &1 | 860 | .20 | 148 | 82
10| %70 | a2 | &7 l S4 0 A T | Bd
1L | 777 | 29 | %67 4.9 - I L0 | 86

UL ST i e |
| | . | |

All lie Hygrometrical elements are computed by the Greenwich Coustants.



Meteorological Obserrafions,

XAV

Abatract of the Resulls of the Howrly Meteorological Olsoreations

taken af the Surveyor General's Qfiice,

i the month af Moy, 1565,

Solar Radiation,

Wenther, &e.

Culeulla,

| Date,

Genoral Aspeet of tho Sky.

Lg | & |

B2 |8 o]

®E D E E Provailing direetion

S s Ee of the Wind.

- R |
Tnelies.

125, 043 i

129, u| |8

1230 0,39 S.&S. W. (high.) |

1278 &, (hizh) & 8. E.
| |

18327 .. |8 &B.W.
et

1270y .. |BAE.E£8 &R

146 | .

| Sveadey,

1240| 036 (5. E. &N,
| |

126.0) 068 | B. & B. E. & 5. W.

126.0| 1.66 | 8. & 8. W,
Pl S

120.04 0.97 | 8.
f |

1216 098 |S. E. & E. & N, W.
!

1260] .. |E &N.E,

ass | np Sunelosy,
10! D [S.E &S
133.01 071 | 8. & 8. E,
{ |
12700 . | B.&B. W

|
el

i t08 A, o Boatd. Ai
overcast afterwards,
. M.

B, W. (high.) | Chumqt to B a, o A to
Thin rain at 1 A, M,

afierwarda.

& —ifodlrn
LBain from 7 10 9

B
ot

M.

v, Scud,

Overcast to 4 A3, ~ifo 10 4, a1, Bend to

2
tween b & G'r, u,
from 7 to 9 p, u.

s, Overeast alvorwarnds.
Thundes & lightning

tain bo-

“ito 4 A, a0 Beald, A1 & =i afterwards

lightuing at 8 r. M.

Crveveast to D Al s Seabd, o & =i {0

a

r. M, overeast lightning & thunder after-

wards.

Owxercast lizht rain ot 6, 7 & 11 ».
M, lightning at 11 1, ar.

derat 6 & 11 ».

Thin rain st G . M. & T & 85, 30,

M. thun-

Overcast to 7 A, 3, Seatd, ~i & =i to 6

P, M, =i alierwals,
r, a thunder at 2 v, M,
—i& ~itodr M

Rain firom 1 o 3

overeast afterwands,

Rain, thundor & lighitning ot 8 ¢, oL
Overcost to 1F 4. & BSeatd, »i& —ito 6

. M, overcost nfiorwnrds.

to ¥ A . thondor & lightning from 1 to

T A AL
sabd, #i ol =i o 5 r. oM,
Seabd, 7l —j o b r. M
winda,

Rain fvom 2

overcast nfier-
Eain nt 8 & 9 1,
hitning l'mm Ttolor

M. thander &

Ovorceast to 7 A, .
warila.
at midnighe & 2
T,

Beatd. ~i & —j o
Ao b

Clondless to 4 4. M.

wards,

Beand, i & i to
warda,
Tromm 8 o 10 1, A

Seatd,
overeast afterwa

Bain from 2

Scatd, ~i & —i after-
to 7 &, M, lizhining
A. AL thonder *LL 3,08

doasm =1 o9 4, M,

r. M. clondless afterwards,

‘i o8 A, i altors

6 r, M, overeast  afber-

Eain from G to 81, o, lightning

Af & =i o0k Mo tod e Ml

rils, Eig]u ning ob 4w,

i Cirn Cirri, —i Stratdy 0i Cusauliy ‘=i Cirro-strati, ~i Cy m:ulu -strat; Wi Nimbi
Wi Cirro comulic
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Aiteoralogival Observations.

Absteact af the Results of the ”rf.'fn’l-'r .”r'f'r'rl.l‘mrf‘;.l'!'r't-'; Obgeprations
taken at the "‘l\.'u;'w'lalrr’u' el & f.?f.l’l":'l". -‘_‘.rh'ui'."rr,
fit the wmontl oft May, 1565

Holar Radinfion, Weather, &e,

of the Wi,

| Provailing direetion General Aspeet of the Sky.

]
L —

23 1310

21| 118.0 1.50
| i

L 1.08
26/ 121.0| .10
27| 1300 | 1.02
25

25 1300 131

SJ 1800 |
31l .. | 058

8 & 5. W.

B &8 W.

8. &8 E.
Sienday.
8. &8 E

5.E &8 &R
f

|8, E. &8,

|

E. & variahle,
E. &8 &8. E.

!E&&%&&

Buwaday.
8. B &B.EW.
|
! E. & vorinble,
5. &E &B. L

Overcagt alimoat all day : Lightning from
7 to 10 p. . thonderat 8 & 9.2 a0, light
rainat 11 v, M.

Seatd. ~i & =i to 6 ¢, M, overcast aftor-
wards,

| Overcast to 6 4. 3, 0 & ‘=i afterwarda,

Beabd, »i & =i whole day, Rain at 6, 8,
10 A, 3 2 & 3 p M, thunder at 10 4. M,
lighining ot & ¢, M.

Heatd i & =i (o T o, clondiess after-
wards., Thin rain between Noon & 1
Tk

Clowdloss to @ A, a1, Seatd, ~i & —i to noun
evoreast aftoewards, Iain at 10 a, i
1,6, 6, 8 & 9 . a. lightning & thuml%
from B to 10 P, a5,

Ovorenst all day, Rain fromm noom to 5 parn

“f to B A. M. overenst to T Pt o aftor-
veards, rain between 9 & 10 4, 2,

Seatd, ~i & —i to7 v. M, clondless alier-
words, Rain ot 3 a. 3. noon to 2 p. AL

Senbd, ~ME —ito2 o, overeast to poan
gloudloss afterwarde, Rain at 1 a. ar.
& nt 4, & P.oM.

Sentd, ~i & =i drizzlod at 3 136

‘ito 8 A, 3. overeast to B r.o. Beatid, »i
& i afterwards.  Dain from 10 A,
to 2 B M.




Metearological Observations. XENI%

Abstraet of the Resulis of the Hourly Metaorological Observations
taken at the Surceyor GQeneral’s Ofifce, Ouloutta,
in the month of May, 1563,

Moxrnny Resvnys.

- Inelica

Mean height of thie Barometer for the montly, .. A v 23851

Max. height of the Barometer oceurred at 9 4, 3. on {he 13ih, we 2OB0E

Min. hieight of the Borometer ocourred ot £ 1. ar, on the 30, s 29015

Extrense range 80 the Bavoweter during the month, i b 0,439

Mean of the Daily Max. Pressures, .. = - e 20.719

Ditte  ditto Min. ditto, e i . 20678

Mean daily rauge of the Barouteter during the month, .. e OI4D

ri ek
o
Maan Diry Bulb Thermometer for the month, .. .
Max, Temperature oceurrad at & & 4 . ar, on the oih,
Min. Temporature oveurred ai 7 4. o, on the 10th, .
Lrtreme range of thw Temporature during the montl, Y 5
Mean of the daily Max, Temperature, i " .
Thitto ditte  Min. ditia, SF I~
Mean daily rauge of the Temperature du rli'l"th month, o 23
—_—

Aean Wet Bulh Thermometer for the montl, , = R

Mean Dry Bulb Thermometer above Mean Wet Tiulh':l_lmrun:.].mn,p v 45

Computed Mean Dew-point far the month, .. n e 5.7

Mean Dry Bulb Thermomoter above computed Mean Dew-point, i T

Tnchea

Mean Elastic foree of Vapour for tlhe montli, o - 0573

Trov proins
AMean Weight of Vapour for the month,

. e DG

Additional Weight of Vapour required for completo siluration, e o {1

Moan degree of humidity for the manthy complete snt urntion being unity, 078
-

IIH.'IIEH‘

Rained 22 days, Max. full of rain during 24 Lours, L - aqe

Total nmount of rain during the montl, A = o 150

FProvatling direction of the Wind, . o i B &BE



al dTlrl'|r1'|'|'l'-'|illr.'.,'|'.l"|rir Ohbservations.

Abstract of the Results of the Howrly Meteorological Observations
takew af the Surveyor Goneral's Office, Calenlin,
in the wonth of May; 1563,

Moxrnrny Resunrs.

Tables showing thie number of days on which ot a given hour any particalar wind
blew, together with the number of days on which at the ssme houwr,
when any partioular wind was blowing, it rained.=

| I | I
|
‘ I ‘ I |
| . . | | :
I |
Hour. | | |
’ €] i=] |2
| _I? oy sie
- ai=l =f=e
[N o = 8, = w e
f—__.__r,_._l________
|I i !
| Nu,ul’qlnys. I |
| | | |
Midnight. o 1 | 1 4 13| 4 ,3| | 1 1
1 @) | & |3 Qs |3 |21 | g
- | 1 ! 2 13 iyl 1| 11 1] 2 |1
3 1 |2 1 Jolabet | o a3 agalafal |2
A 1| o Is ho [alafz {3 |3 |2
& 2 1 5 i T & | IJ] | 1
0 3] Ll &7 fela]z S
7 i 1l 8 1| 6 o 1] 1
4 | b IR I B ,
g 1 [ I R 5 |
. 10 ' 7 1) ¢ 2f11] = 3
11 s 1% ho |8 |3 |1
. I
Koo, ( 11 slg 7 :-| | |
1 ' ol 5 1o 1]6 133 |12
= 11 gl 1] 2 haj 2} 7l 1] 31
4 11 =14 1hai 16
+ st calils f §2
& 1 |88 217 e |1 1
i ] SR T S U TS 1 1 Ol
7 111 3. 1% 1 1141} 1
= 4| |8 11z o] af oF 11 ;|
. 1| 3 |6 115 2§ 1 ¥ |
1o 1 < |7 helka .
2L ok |y | 2 |8 3 1l i
) I’ |




Meteorological Observations.

xl

i

dbstract of the Resulte of the Houwrly Meteorological Observations
taken atf the Surveyor General's Office, Calentta,
in the month of June, 18635,

Latitude 222 337 1# North. Longitade §88% 240" 34" East.

* ﬂ:"ighl of the Cistern of the Stuandard Barometer shove the Sea-level, 18 [t 11 in,

Dufly Menns, &c. of the Observations and of the Hygrometrical elements

dependent thercon.

| &
Vs Runee of the Barometer
j- during the day.
W
Date. | = e o e | ey |
| E | TII1I||, | i, |
| = i
| i [
e, | Inehes. | Tnghes, |
1 | 2940 0,041
2 30 MiE |
3 B! 18
4 . |
5 130 |
G 129
7 181
& 149
0 3G
10 115
11 117
13 Jdga |
13 125
14 06 |
16 JgD |
16 a0z |
17 B 'rar il |
15 | A28
14 J47
240 Jod
2l RiE
2 005
Lt - 117
=k 16
‘ 24 120
X il (15
ey 145
25 143
=4 122
ap. 1= 1564

The Mean Heighi of the Barometer, as likewise the Dey nud Wet Bulls Thers

1
Thermuincter,

I“IIII;_":' of the Temperd-
ture during the day,

Max, Min, « Diff,
|
n { o | B | ]
3.9 | o908 | £0.2 | 10.6
4.2 | 890 ! 804 B4
B7.0 | 914 | 828 | BG
B33 | 936 B34 | 10.2
88,4 O4d | 832 | 112
55.3 HERH B35 | 10.8
B30 94 ‘ 842 | 10.2
Bf.4 930 | B50 | B0
B7.0 91,8 | 840 7.8
Bi.7 7.8 | 628 ) 6.0
86.4 | 90.d ‘ 0.0 | 164
848 0.9 505 | 11.8
566 | uzte | BoA | 116
830 | Ba7 | BRo | 4%
820 57,1 TH6 | 7.4
81.5 §3.2 BO.4 | 28
Fid BLO | 7861 24
B2.0 RG.T §7.0 8.7
RN 1.2 | B4 498
&74 | oa2 | sl 10l
5,2 | 93.8 s10 | 98
BEL0 05,0« | BLZ | 108
ER.3 6.0 | Bl.o 150
AL {5l 0 Bid | 106
7.5 B2 | BLE | 100
K44 ui4 | BL3 | 111
sz | 890 | B34 | 0.8
R 0.8 | B2z BA
B4.2 55,8 B20 0.5
|
{ -

motieter Means ara derived from the i._.r|_|_|.'|J, Ohservations moda ll.-.l-:"lll-',; ihe IJ.'cJ'.



«lii Meteorvalogical Obgervations.

Abstract of the Results of the ourly Metearological Olservations
taken af the Surveyor General's Qfice, Calculin,
in the month af June, 18G5,

Daily Means, &e. of the Obseevations and of the Hygrometricol elements
depensdent thereon.— ¢ Condinued, )
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Metearologival Observations, xlidi

-
dbstract of the Results of the Hourly Meteorological Observations
taken at the Surveyor General's Office, Caleutla,
g the wontd of June, 18635,
Hourly Means, &e. of the Observations and of the Hygrometeical elements
[ 3 depondent thereon,
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| The Mean Hetelit of the Barometer, ns likowise the 'Ih-:.- and Wet Balls Thers
mametar Meons avye derired from the Observations made at the sevoral houwrd
during the monti. .-
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Metearological Olservations.

Abstract of the Resulte of the Honrly Meteorological Observations
taken al the Swreveyor General's Office, Caleutta,
in the month of June, 1565,

Huourly Means, &e. of the Observations and of the Hygrometrieal elements

dependent theveon,—( Confinned. )

]
|
1

£_ T: .E‘ B =1 j: = s ::_1. E- | = é
& S| % |& | § |=2°|:5d]8ds
2 . 2 g 5.2 wEE | Sx3
B ) o == i &
mo | E5 [ 2| 8 |2 | 2, [8S |EEE|Eie
B2 | 2 |a.| A5 |82 |=2c8|€i%
5 g2 |5: | 2 |28 BE |[EEatiasdt &oa
=% | » | £ |pS| £F |88 | 558|235
VR = B S a = Pl (=P EH
1
o o o [ Inchies. (Tray grs.l'roy gre.
Mide | s16 | 23 | 500 | 39 | 1001 1072 [ 1; | oss
1 BlLa | 22 | 7oA 374 0.095 G5 a4 .50
2 Bl2 | 20 | 7a.8 34 | 095 9 20 90
g | 8Lo | 19 | 799 32 | 02 G BT .00
4 | 8LO | 19 | 707 32 | .993 it a3 A0
E | 8x9 | 20| 705 34 | 056 60 19 A0
6 | 8. | 19 | 7o8 32 | 205 49 3 A0
# | 812 | 25| 794 | 43 | .osa 54 .53 87
8 | 818 | 33| %95 | 56 | .0s6 53 | 204 l 54
a | 82 | 43| w98 || 69| om0 G 56 51
1 | .87 o] vee ) 8g] e | ey | 308 il
11 Byl | 57 | 797 | 91 | -o9m 53 AT g5
|
Teon.| 831 | 67 | 701 [104 | 973 [ 30 412 gl
1| 85 | 65| 794 J 10,9 | o83 30 2 | a1
g | sa4 | 70| 792 (112 | o6 | 33 i
5 834 | 7o | 7z {112 | 076 W B4 0
4 831 | 65 | 708 |104 | .O76 35 2,08 73
E B26 | BO | 9.0 0.6 70 oS G Jh
6 20 | 53 T8 £.5 AN 25 6 ]
g g20 | 41 | 701 7.0 | 73 a8 257 L0
8 ElL.T | 35 e .0 | BT A3 .18 A3
9 517 | ad TG bs | .0ad i 101 H5
o | s17 | 27| 798 | 48| 95 | ‘& | ev | so
1 SL6 | 26 | 798 | 44 | 995 i 58 AT
| s

All the Hygrometrical clements are computed by the Groenwich Constants.
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Meteorological Observations.

slv

szw!raaqu the Resulis qf the Hawrly Jfﬂfe'ﬂmfug‘ffﬂf Mzerpalions
taken at the Surveyor General's Qffice, Calentls,
in the month of Juwe, 18G3.

Solnr Radition, Weather, &e.
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S AE |EE2 B of the Wind.
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xlvi Meteoralogival Olservelions,

Abstract of the Resilte of the Hourly Meteorologival Obscrvations
faken at the Swrveyor General's Qffice, Caleutta,
i the month of June, 1563,

SolarRadiniion, Weather, o,
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L #2308 2§ Provailing direction General Aspeet of the Sky,

El o2 leg s of the Wind.
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231 13751 L. | B | Lizht clonds to 8 A, . aiio 4 p 2, —ito
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Meteorologival Oleervations,

xlvii

Absetract of the Resulis af" the ff[u“‘fy Jlﬁ'i"m:.«'.gifq-yi'-'uf CHservations

taken at the Surveyor General's Office, Culeufta,
in the month of June, 1565,

Moxruny Resynrs.

Inches
Mean height of the Barometer for the moutl, .. i L0550
Max, height of the Barometer ocourred ot 9 o, 3z on the Tih, we  BOT4O
Mim, hedght of the Barometer ocenrred at 4 v, 3. on thie a0th, T I T
Lefeame vange of the Barometer during the month, . « 0,353
Mean of the Daily Max. Pressures, .. . “rh we 20607
Ditte  ditto Alin.  ditto, .. .n . e 20,489
Aean daily range of the Darometer duving the month, .. w118
o
Mean Drey Bulb Thermometer for the month, .. N o 86,1
Mux, Temporature cecwrved ot 4 P, 3. on the 24ih, 2 o 460
Min: Temperature ocenrred at 5 a. 3. ag the 19th, v . 7.0
Exlrema vange of the Tempernture during the month, i o 15.0
Mean of the daily Max. Tempersture, i v i 01.3
Dilto ditto  Min. ditto, .. - - g2
Alean daify range of the Temperature Quring the month, .. i a1
Wean Wet Bulth Thermometer for the month, .. o - 82,1
Mean Dry Buib Thermometer above Mean Wet Bull Thermomeier, .. 1.0
Computed Mean Dew-point {or the month, .. . ' TG
Mean Dry Bulb Thermenieter sbove eowputed Mean Dew-point, L (i
Tuchios
Mean Elastie forea of Yapour for the month, .. B - 479
p Troy grains
Mean Weight of Vapour for themonth, .s 44 w14
Additionsl Weight of Vapour required for completa saluration, e [ |
Mlean degree of humidity for the month, eomplete saturation being unity, 0.561
Tuehea
Rained 17 days, Max. fall of rain during 24 hours, " i 262
Tatal amount of rein doring the moatly, e 4 e B.63
Prevailing direetion of the Wind, . s s B.&8 W,
-



xlviii Metcorological Obsereations.

dbstract of the Results of the Hourly, Metearological Observations
taken at the Surveyor Qeneral's Qffice, Caleutta,
in the month af June, 18635,

Moxrury REsvrrs.

Tables shoming the numbor of dovs on which at o given hoar any particular wind
blew, togethier with the number of days on which ot the sume bour,
when any particulur wind was blowing, it rained.
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] Bfeteorological Observations, xlix
| |
' Abstract of the Results of the Hourly Meteorological Observations
taken at the Surveyor General’s Office, Caleutia,
in the vtk of July, 1863,
J Latitade 22° 6:3' 1" Morth. Longitude 85% 20" 34" East,
! Height of the Cistern of the Standard Barometer above the Sea-level, 18 [t 11 in.
; Daily Means, &e. of the Observations and of the Mygrometrical elements
dependent thereon.
-
= T
jee-im o e e R | =55 |n :
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The Mean Height of the Baromeicr, as likowise the Diey and Wet Bulb Thers
- mometer Meaus are derived frous bie hvurly Obdervativas made duriug the day,



1 Metearalogical Observations.

Abatract of the Results of the Hourly Meteorological Olservations
taken at the Surveyor General's Qffice, Caleutta,
in the month of Jwiy, 1505,

Daily Means, &e. of the Observations aud of the Hygrometrical elements
dependent thercon.— Continned.)
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All the Hygrometrical elements are computed by the Greenwieh Constants. |
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AMeteorological Observarions, Ii

dbstract of the Results of the Hourly Meteorologienl Obsarvations
talen at the Surcegor Gencral's Ofige, Coloutta,
in the month af July, 1565,

Hourly Means, &e. of the Olsercations sud of the Hygromelrical slements

dependent therean,

. g | Range of the Daronietée = E Range of the Temperature
= for ench hour during 2 = for each hour during
" the month. B é the month,
e 'AE
| Moz, ! Min, Dif. | 28 | Max, | DMin. Diir,
i ! = |
| | :
Duches, | Inches.! Inches. Tuches,| o o | o o
Mid- | ' ' "
night, | 20587 |20.778 (20432 | 0.346 | 821 [ 80| 774 66
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4 | 564 | Fa0| 483 | 347| BLB | 838 | 478 5.7
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7 | 8 b gr7| e | 356 | 822 | 810 | 70.2 1.8
8 | ok | oo | .ia8 A58 B26| 854 80,2 6.2
9 | 815 | 803 | 476 | .27 | 847 | Bi.G| 88| &%
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| | | |
1
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| \ i i l
| | | {
| | f

Thoe Mean Height of the Barometer, a8 lilewise tha Dey and Wel Boib Thee.
womneter Means are derived from the Observations made at the several hours
dluring the month, -



Lii Atearalogical Obserrations,
et}

..:'Hrs-fa‘qr.‘.' aff the Reaults of the Howrly Meteorologioa] Qhservations
falen al fhe "i':r.l't'r'_:.'rh'. General’s Offiee, Calewita,

in the month of Jully, 1565,

Hourly Means, &e. of the Observations gl of the Mrarometricsl eloments
dapendent thereet.— ( Condinnal,)

|
l

: T = = .
o o £ = | = 55 ] | =&
= . 3] - 2 -2 % | =
= o= = =1 ! — st =
= = & P = e
o B . e 52 T
= = =]

g 8 3 L TR e |
H = o = -t 2 | T ~dm | B
onr. - = : W T et L] Ll (]
E | = F ook | S 5.2 | =
2 e = 2 = | R o === (S a5 2 -
= | e =, -] = = AT - =
] E = .0 e = =g o
-8 4] 5 Lo o o - i e T 3
= < —_ = = - g

B = & P b= i )

I | | | | .I

| o o ¢ | Inehes. Troy grs.Troy gra.|

0061 | 1035 l L1G 0.00

g | s | 2o | 7Tv 54
"1 | sog | 20 | 788 34| 838 g2 | s a0
a | o | 20 | 736 34 | 955 30 | a8 )
3| w7 | 2o | 783 34 | D9 gz | O 00
& | 0.6 sp | 783 3.4 S8 T 0
g | %08 | 19| 583 | 32| .00 23 09 | .00
g | 7 | 19 | 784 g2 | mE2 | .25 | 0 0
5 gl | 21| Yse 35 | 058 30 24 .50
g | Bos | 28 & 788 | 48 | .61 Al | "B ‘8
g | Bls | 85| 457 g0 | 961 | .20 2,11 53
10 | BLE 4.2 - % i | AGE 26 &7 | .BO
1 Bl.9 | 46 T4l e | oA | a8 o Y
1 |
| |
' ; | | | |
Woon.| 820 | 4.4| 7o.1 7.7 bs | .86 85 | .78
1 B2h | 4.9 TG .8 | L 02 l S8 | STH
8 Bed | 48 | 705 i a4 | 88 L 79
3 Be4 | 4% | 706 75 | B2 | .51 .70
& #ep | 42| 791 71 a8 | 61 S0
6 Bi7 | 41 | 768 7.0 49 ) &g | .mD
6 500 | 35 | T84 60 A9 A2 53
L Bo.4 | 2B 784 4.5 ] | LGS | Bl
5 | goo | 28 | 785 | 94 57 52 | =7
g | 80,1 | 23 T8O a0 27 o7 R
101 ‘B0 | 22| Va6 a7 L0 25 B
114 soa | 21| 786 | G0 B0 ‘ 59
| |
| ! I ' | |
AL e

All the Hygrometrical clements sre computed by the Ureenwich Constants,
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Meteorological Obscrralionsy liii

dbstract af the Results of the Ifourly Metearelogical Observations
taken at the Surveyor General's Qfiice, Calentia,
in the month of Jfuly, 18435,
Solnr Radiation, Weather, &e.

E Provailing direction General Aspect of the Sky.
E of the Wind. ;
il ! —
1 1138 | 8. B, & E. A & i, Tinin afier interenls,
al jag 4! ™s |8, 8 & B &8, mi i Rain ot 1 a3, noond, 6&
| 8 oM.
3 1234 020 |N.E.&S. E Al & \ei, Rainab &4
4 125.1 21 | N E&E Onwvercast o 10 A. 8. nioferwnrds.  Thin
rain altor inlervala,
i} 0.3 | B. B Overenst to 3 v, u, M afterwards, Hain
ooeasionnlly.
[ S 2 i g Sendd from S, to 3 A, M, Overenab ol
P, 3.0 de =i afterwards,  Thin rain
'| at G & M, & noon.
¢ 0.25 | 8, Al d—ito 1l s u ilo Boeoa, M i
| | afterwnrds,  Thin min ot 6 1, 3. from
| | noon to 3 oM. & ab 1l eow,
118l I8 i - Vi fall A.u, ~io T e e alterwards
| Ligcht rain from G 1008 4. M,
9 1196 .. |8 Yeud to 4 ook =i alterwards,  Thin rain
| nt 10 A3t & b A
10:-127.51 018 [BL&B . W. Yoo to T AL ML =i & oitod o, einfter-
warda, Itain from ¥ to 8 .
13 o 8 &8 W i ta G A, M, =i & i o noon s i o T
i 1 r.u, Overcast afterwireds, Rain be-
| Lo g8 tweon 1 &2 ™ ar, & from & fo 11 1
| .J i Lightning towarda W, nb 11w .
12 e B &8 E Vi mently the wlels day. Rain aftor
1 | | fntervals, | Lighining towards W, af
ikl
13 114.0| 057 | 8. Ak i to 2 poan Wi 'I.ﬁtl.'ﬁ"l.l‘llﬂn ain
| | from 8 1o G P, a1,
14 11994 270 |8, add Vel to 9 oa, o 0 te T oo W-dalters
| i [ wanls, Rain from G to O, M.
1 1 S ] 0,35 | 8. & 5. W. Owvereast noady the whele day, Rain from
[ | ! B Lo BA. M.
16 L. 031 | & Orvercast nearly the whole day, Rain alter
: | intervals,
17 s | oMy [BiEES Owverenst nearly the whele day,  Thin rain
| | | oi 5 A o, & from 10 60 1 po AL
15 1145 I B8, E. Chverenst To O A, M. 1 & i to 6 p, M.
| | Clowdless afterwands, | Lights rain ab
| | | midnight, 1 &9 &, 50

— e —

N C:m, —i Sirnti, ! i Cumuliy ‘|-| Cirro-stratl, r~i Comulo-strati, i Nimbi,

‘i Cirro comali.
® Fell oo the 1hh & 13:h.




liv dleteorolagical Oleervations,

Abstract of the Resulfs of the Hourly Meteorological Observations
faken af the Survcyor Geaoral’s Office, Colontia,
fie the moath of July, 1863,

Solar Radiation, Weather, &e,

& | ':'E = | Provadling direction ﬂrnrmf'.iﬁpcct ol the Sky.
S| 5 £ By of the VWind. 3
8" e |

| o |Inches|
10 1'.’1.ﬂ| | 5. &8.E,

033 |B. &5 B

1205 029 |

20, 115.0

&, & B, B,

IIEHZI! -y |S.

&
L

23} 124641 0.1

24 11901 0,62 |s.

25k ... 015
26

1501} 053 8.

l

27 12L0d .. | 8.
|

|
28 1126 0.25 |9,

ag] ... s.
80 119.7 f“" 8.8 W,

Clondless to b a. 3. ni & Nfo 3 p.oa Vi
1o 7 P, oL clondless aftorwardz,

Clondless to 4 a. 3, M & Al o7 A, M.
o2 p M i & o oalterwards Rain ab
11 4. 0.1 &7 r, M.

Mk i to 9 4, . ~i & Sowd, from S to 4
rom. Overcnse to 8 ros, clondiess alier-
wards, Ruoin at & oA

Cloidless to 4 4.3, #i & 1 to 7 r M.
Overeast afterwards,

Overeast to & a, 3.~ & Send from 8. to
o ¥ M. Wi nftorwards,  Thin rain be=
tween 7 &8 A M, &at O & 10 v, .

Vito2 A0 MoE Beud from 8. to 10
A M. Overcast afterwoards, Rain be-
twoon noon & 1 ¢, 0 & Mvom 4 toll r, A

Overeast, Nainfrom ¥ to 1L a4, &from
€ to 11 p. o, *

Overeast noavly the whole day. Rain at
miduight & 1 & 10 A 3. & from & o 9
T A,

Overpnst to 2 roaf ni & =i aftorwards,
Light vain lrom 7 to 1004, A & between
6T or .

Overenszt to 9 a, M, nitob ey, Overcast
aftorwards, Light rain ot 4, 6, T 4, 9,

e 4 roM & from O to 10 P o,

Crverenst, drizeled aftor iutervals,

Oworenst to & 4. 3. Weiafierwards,  Livhi
rain from miduight o 3 £ 8, & st - &
G r. oo,

-1 R 8. & W. Ovoreast nearly the whole day, Lightning
¥ & Thonder from 5 to 9 p.ar, oo from
2o 1l ¥ M.
& Full on the 20th & 30th. .

B



dfeteorological Observations. v
dbstract of the Results of the Hourly Mrteorological Obsarvations
taken at the Surveyor Geaeral's Office, Caloutta,
in the month of July, 18635,

Moxtury REsvnrs.
Inches
Mean height of the Baron@er for tho month, ..

Mux. hieight of the Baromeler occurred at 9 & 10 a, ar on the 28th, .. 20.503
Min, height of the Barometer ocourved nt 3 . a1, on the Tt i, o 24,880
Lrtreie raige of the Bavometer during the month, .a 1 L
Mean of the Daily Bax, Pressures,.. e 4 s 20,625

Ditto  ditto Min. diito, ..

. e ZILDTH

a . s 20519
dlean daily range of the Barometer during tlie montl, .. wo 0,106
a

Mean Dry Bulb Thermometer for the month, .. ot i 1.0

Max, Temperature oconryed at 1 2, 30, on the Snd, .. i 2.6

Min. Temperature occurred at Miduight on the 30¢h, L . e I )

Eetreme vauge of the Temperature during the wenth, ., e 15.0

Menn of the daily Max. Temperature, = o1 = K85

Ditto  ditte  Min. ditto, .. .s - ey BOLG

Mean daily range of the Temperature during the wonth, ., - £.0

-

Mean Wet Bulb Thermometer for the month, .. =5 5 E0.8

Mean Dry Bulb Thermometer above Mean Wet Ball Thermometer, .. 4.1

Computed Mean Dew-point for the mouth, .. e A 786

Mean Dry Bulb Thermometer above compuied Mesu Dew-poiut, = 63

& Inchion

Mean Elastic foree of Vapour for the month, .. i G5B

i . Troy grains

Mean Weight of Vaponr for the month, _ e A 10,84

Additional .“fui:{!lt of Vapour required for eomplete saturation, . 1.BS

Mean degree of humidity for the mouth; complete saturation being unity, 056

- g .

Inches

Rained 29 dags, Max. M1 of rain during 24 hours, s o 2.7

Totad nmount of rein during the month, i e e 1700
Provailing direction of the Wiad, ., T . . BikEEE



tvi ) Meteorelogical Observalions.

Abstract of the Results of the Hanrly Aletearalogical Observalions
tulen af the Surveyor General’s Gffiee, Caleuita,
in the wonth of July, 1505,

Mo¥rnny ]11:5:.-'1.1-5.

Tables showing the nomber of days on which at & given hour any particular wind
blew, together with the number of days on which at the same bour,
when any particular wind was blowing, it raoined. o

I .
Hour. | ! I |
: 'l,_: ef &) i I
£l |8 gl |5] i5].18 £l
!.5&-‘-; jeldis] l=)=i= =§
FN-:.éz:i& E-léaaf:S-ﬂu:: = (A
|
,__..p._l--—-———-——-———':——I——I——I——"I-ﬁ'—;-——-
N ERET R [ { |
| | No.of days.| |
. i | ' | | |
Miduight. ] 1| 1 |5 fes A '
1 1] 1 1] 7 2lao g 2 ) -|
2 | 1 |6 alet| 1} 1l [ [
3 1] e o L RS e
4 1 |G 118 201 { 16
E 1 | | & 1f21| 2} 172
fi 1 2 |4 P sfs :
7 2 oo N O 1 e | [
8 sl 1] | |8 7| 8] 811 !
] | -] 3 | |6 120 4] 2 1 |
10 | 123 lt‘r olanl ol 2 |1
11 2 [ Lo 2hisl a4 101 ,
e Al PR |
oo, f | 18 3} 1 1p703120 6] 1 1 |
1 4 |2 ) gal |6l sy |
@ ! s 1) %8l 1] 5! 1leo sl 2 a1 | |
a . R R T '
4 voLE Y = 3 oealzo) a1
5 . 1 I |7 eles g
fi 1 2! 1i 6 1{18| 6] 1/* a3
7 1| 1 |4 20 sFa a8
H 1 1 p3; 239 | feim | '
u | 1 e 6 R R (R | |
10 1 1| |7 ek sl1l fzo | |
11 & tﬁ_:'.!l 2111
| | | |
e A Sl aPE s e sl RE L e
-



Meteorological Observations. Tvii

Abstract of the Results of the Howurly Meteorologival Observalions
taken at the Surveyor General's Office, Caleutta,
i the moith of dugust, 1865,
Latitude 22% 33/ 1* North, Loungitude 83° 20° 34" Eust,
Height of the Cistern of the Standard Barometer ubove the Sea-level, 18 ft, 11 in.

| Daily Means, &e. of the Dbservations und of the Hygrometrieal elements
dependent thercon,

T E &
- E_‘__‘ Range of the Barometer rE' E .nuugg of I-IIBTEI'HEI-EFE-
=52 during the day, . = ture during the day.
e & 3
Date, | ::g —— O 5 |
| €8 | Mux. | Min. | Dir. | 58 | Mox |3, | Dim
ke 7 |
! Inches. | Tnehies. | Tnolics, | Inohies. o a a o
1 | 20647 | 29505 | 20657 | 0128 | 830 87.2 | 708 | 7.4
2 359 STBG 527 J30 | 813 8.9 | %72 | T8
& | .52 78 640 Jd3a | 833 0.4 E 797 | 07
. & | Tme1| e | mie | sou | sos| o
B T00 Ji45 JGal JA14 | 860 9.6 | BL4 | 11.2
G /688 JTAG H17 ) aeg 816 89.0 | 820 | .0
7 il 6 636 | 108 | 845 82.0 | 800 | 90
8 700 el 418 | 154 | 858 908 | B20 | B8
] il Jsag 590 | 135 | 855 9.2 | 8.7 | 85
10 T o3 BRT L 06| 866 | 915 | 824 | 91
11 L78 | ez JHidd 87 | BG4 0.6 BZG | KO
12 [ 8| o | es6| 14| 863 | 922 | 818 | 104
13 79| ex| ess| o os| se3 | sy | ssi | g7
14 {675 727 593 | 154 | B6D 014 | 823 | 81
15 866 [ 752 L0 142 I BG4 08 | 816 | 9.8
16 724 i 678 oo | Sa4 B90 | 808 | BE .
17 733 J79 AF2e| 07 83 5 87.9 0.6 | 7.4
18 R T34 513 J81 [ 815 921 | 812 | 109
14 JGas G0 AT Ao | 8L o4 | BLT | 9%
ag AsS L5630 A0 89| 851 M8 | 814 | 9.
21 A1 SR A0 Gy Bag B7.0 8.8 6.3
@ A8 653 Js8 165 | B26 si2 | BoE| GO
2a 568 G2z B2 ) 098 B4 LG | B0 | 106
24 58 | 636 511 A6 | 85] 5 ons | Lo | 98
25 SG8 0 Gus i 103 | BLD e | BiG | 5.6
oG 2 503 AGS 95 | BG4 25 | BLE | 110
uy 0| S1w0] sso| 0| 817 | sus | s2e| 76
¥ } b Aug .agi | 280 | BL2 814 | Fun | 5.4
: g9 | R 655 izl Joe | 8as B:L | 802 | B3
' 30 2 B0 | B4S Jdz | 85 900 | HL2 | BR
a Bt A0 | 5am Au8 | 850 00.G | BL4 | B2
| |

t af the Barometor, az likenise the Dy and Wot Dulb Ther-
are derived frow the bourly Obsecvations wade duriog the day,
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viii Meteorological Olservalions,

Abstract of the Results of the Hourly Meteorological Olscrvations
taken at the Sureeyor General's Office, Caleutta,
in the month af Adugust, 15635,

Daily Means, &e. of the Observations nnid of the '|.|}'[{rﬂlnl‘lﬁtllﬂ]("ﬁll"lllﬂ
dependent therdon.—Conlinged, )

ARSI Vs " E E Be |eg |28
g | £ | £ |9 2 | Bo T8 |ER
= o o I “é b2 b =G
= u g (= ] i (B e
= E o & T e IRt E
= £ i a = SE RS
Date. | 77 . = =] 2 s ZEE|EEwD
%8 i = = s | 2 |2 o mas
Bt | 3 £ | Bt WE | B85 |E‘E:|-‘f‘iﬂ=
5% [ g g | 52| 85 |22 2R
= B e E = g gc |SEe| REw
- =] X1 = - - = l =4
|
o o T et Im-hr.:.! T, g, J T ey
1 80.8 ea| %08 a7 | 0070 | 15l | 181 | 089
2 o2 21 7.7 an ] AL 02 22 84
8 80,2 | 2.1 | 780 | 6.3 | 04D Ly B4 HE
4 811 35| 7864 60 | .68 l 26 | 218 | w3
6 820 | 40 f921 68 TG Al A0 HL
G B1.6 | a1 | 794 | 52 A0 48 | 101 S0
L S0 36| T84 61 S5z A9 a0 88
B s13 | 45| 71| v7 | o3| o8 | 7| 4B
9 | 818 | a7 | fTan| o3 070 a8 29 A2
10 820 4.6 79.2 T ] A1 S k)
71 | #20 | 24| 06| 68 80 i1 iy ELE
12 | 81.8 4.5 TH.6 ¥r I il 81 i
13 82.0 41 | el | Lo Ara A8 iy »5i00
14 B1.7 421 g8l ‘qa KO 2 A8 JH0
15 BL3 41| 7841 70 58 11? B 80
16 805 2.7 788 4.5 R 2 L.Gd B7
17 B0g | 30| 987 51 o« 581 a1 Y 5]
18 BLa3 | &E 791 e | B 2 A1 Al
19 g0 | 28| 799 40 BRI BT S0 W5
20 51T a4 | T3 6.8 70 Ai 211 A3
21 80.7 26 8D 44 ®iliT A4 L.a4 BT
23 807 15| 794 a2 KIH i 18 A0
23 81.4 e R 78 A8 53 H5
o) 820 3.1 T8 b A5 A A k.51
25 B1.7 23 Binl 3.0 1005 JSin i M5
26 B8 HAH o .1 0.979 Al 528 Pt
a7 §L.5 g2l 798| b4 R A8 LA S
2 705 1.5 | 88l 24 KEvLH TR B T B
o | B0 20 gl | B LT AT LT | w0
a0 8.7 | 84| sl 58 | Lozl g R | 83
a1 B15 | 41! w86l To 038 | 26 | 6D | 0
| ' ; |
| ‘ ‘ | | \
{ |
|— e ! ‘ | '

Al the Hygrometrienl elementa H'I‘E.L'I.rl'llplltl.'li by the Greeuwich Cotistaists.



Meteorological Qbservations, lix

-fb:-‘h'rrr! :j.fl J‘."':'n:' -I‘I?‘.‘S-h'.?!*: ::l.-‘“ f.-rn't‘ I.Ir:.l.':.l'url.'.i _]ﬁ-{;'.'j.l'q..'-nlal,-ffrrf Gb;ﬂ'rﬂ-”m}g
falen af thg Swrvcyor General's Office, Caleudla,

i the wmonth af Awugnst, 1865,

Hourly Means, %o. of the Obsorvations and of the Hyzrometricnl oloments

dependent thareon,

| Range of the Baroweter | Range of the Temperatnre
for ench hour during for each hoor during
Hour, t_'“-' g, the mantle.
1 1
o ™3 |
2= o | Max, Min, | Ditr, Max, | Alin, i Difr.
= | ' '
Bem =
[ Inches, | Tnehes.| Tnehes,| Inches. o ol e o
] | I
AMid- | 9.6 |l Bt - e | = =
niahi, | = G | 20761 | 29.996 0,365 | B2.G | 548 705 5.0
1 | 633 | 58| 9710 | 870 | YEo4 | BLG | 80,2 4.4
2 | 620 | oEl | 33 821 | Bad |  8pe 4.2
4 I G11 Jad | 316 A18 | 518 | BLl | 802 3.0
4 | BUT | U734 | L3325 40D | BLG | BL2 T4 4.5
& | 15 | 746 | o3k | 418 | BL3 | Bos TR 4.5
6 | .630 | 756 | 347 | .400| BL3 | 828 | we 5.2,
v | sis | es| 3 | 521 | 838 | 772 6.6
8 | 660 | 767 | 405 | 81.6 | 858 | 996 8.2
9 | .668 ST e 85l | BY.G| %780 L
10 | 668 | 976 3 6.1 | go2 | 786 | 106
11 MG I i 3D 87.6 | 90.6 ‘HE 112
f
| , } | ’
Koon g1z | | | 014 | 0.5 l 108
1 | .65 | : 916G | 8L.2 104
o | po3 | 8 9sa | 8id 10,8
3 | 576 | p24 ® i 10.0
4 553 1 a14) s28 B.G
5 5o | W1 | 823 7.6
G STl BS5.3 | S0 0.2
74 ZB00 | i85 | BLG 5.2
8| .e17 | | 8o BL9 45
g9 | B0 | Bog | 8Ll 45
10 Jiod &h.0 BOLT - 4.3
‘. 11 it 518 [ 51.0 o5

The Mean Heioht of the Barometer, as likewise the Tiey anid Wet Ball Ther-
miemebor Means e derived from (e Observations made at the zevernl houss
during the month.




I Meteorological Obsersations.

Abstract of the Results of the Hourly Aetearological Observations
taken al the Surveyor General's Officg, Caleutla,
in the manth of Awgust, 1863,

Heurly Meaus, &e. of the Obiservations and of the Hygrometrical elements

dependent thereon.— Condinued, ) '
EEE el R [ e EEE | 5s
el 2 (5 | F (2% |aaklgis
g e ke £ =2 WEE | BE2E
C 3 i L2 = 5= B2 | EEZ
Honr.l Bg | = | g M= 15 |3 (385|859
2|8 | 8§ |3:| A% |2, |BE2|E2S
| B8 |8 | & |B5| z8 |55 |52 |88
| =2 =] B S 22w o i
> = =] | & - = -t | EHX
| ; : a
o I oo ] = | o Inches. Troy grs.|Troy gra.i

Mid | s | 18 | 795 | 31 | 0986 ;1060 | 1.08 | 091
ES | sog | 16| 75 | 27| .02 | 88 | 095 o2
2 | BOG | 15 | 795 | 26 | .086 B0 A1 02
3 | 804 [ 1.4 | 4 | 24 | L83 ] S2 13

4 | gu.u | {; | 79.4 E.z .353 il 6 A3
0.0 : 70.1 oe | .g7a 49 5 03

g o0 | 13 | 791 2z | w7 T ;E: ?m
v | 805 | 16| 704 | 27| 883 | 56 .03 92
a b By | gs 708 | 43| om0 | 152 &7
o | ata | as| 1 | 60| 978 | a0 | 27 | 88
10 | 518 | 46 | 786 | 78 | 488 | .21 g 8
11 | 828 | &3 | 501 | 85 | .9vn 84 3,18 a7
Woon.| B24 | 60| 788 | 05 | .94 23 A1 b
1| s25 | 6o | 7890 | 88 | .067 26 62 T
a B2.4 5.9 L TEO 8.4 67 i) « 62 B

5 B | 5.5 Wnug B8 067 95 25 6
4| 820 | 51| 789 | 8a | .67 |® .80 03 5
5| 817 | 46 | 85 | 75 | .95 18 28 78
¢ | 514 | 39| 787 | 68| w61 | =6 | “as 51
s | sa | an| 789 | se | 067 54 ol Sk
8 | SsL2 | 20 | Fog g 40 | 076 Ad 1.76 R
g | 8.1 | 87 | 702 45 | 976 A5 65 &6
10 | 810 | =z { 793 11 | 470 5L A5 JHH
11 810 ‘ 2.0 ‘ 708 | 84 | 989 63 19 40

All the Hygrometrical elements are computed by the Greenwich Constanta.




Afeteorological Observations, 1xi

Abstract of the Results of the Hourly Meteorological Observations
taken at the Surveyor Qencral's Office, Calentta,
the month af dugust, 1863.
Bolar Radintion, Weather, &e.

§g |BE ]
L4 .I o R e ;'IL revailing direction Gieneral Aspeel of the Sky.
2| 43 EE22| ofthe Wind
= - .:E (=R
o Inches.|
1] 131.7 | 1.72s 8. L 8. E Overeast to 2 r, 3. ~i & M oafterwards,
i | | Tiaimlrom Midoight to 9 A, .
- S 055 | 5. & 8. E Overcast.  Hain at midnight & 3 A, o &
! from & to 11 a. m,
2 126,01 ... [B. Mok orito2 P, Owvercast afterwards.
4 1260| ... |8 Mok o
B 1310 ... s S—iin 3 A, M. Send. from B. t07 A M. i
| aftorwards.
6 122.4 4, ~jto T v, 8 M oafterwards,  Thin rain at
| | 2&dr o
7118400 ..o B Overcase to G A, o, Adta 5 p, 3. Clond-
| * less aferwords, Thin rain at 1 & 3
ﬁ 1 A ML & B P M
. Bl 1884 .. [8. &5 W. Clondless to & A, 3L —ilo 3 r, & M & ni
R i { aftorwards,
s 9] 1250 022 8. i dmito 2 e u Overcast afterwands,
| [ Ruin a2 &, w, & § p, w.
100 12007 .. | B ‘=i 1o 6 4. .~ afterwards,
11} 1314} .. |& Mvcito 7 A, 3, ©f to 3 r. a, Clondlesa
i aftorwards, Light mainat 23 & 3 e, o,
18 191 BT L B ‘i to 6 A M, 08 to 21, 0 W altorwands,
Ia 1370l .. 3. Cloudless to 5 A, 3 rito 9 e, 3. Clond-
| 1 loss afterwards,  Light rain ot 8 v, an.
14 13407 ... | 8. Clondless to & A, M. i to 6 oroa, =i to
| | the E, aftcrwards,  Thin eain ol 1 p.oar,
15 137.0 | 8. BE. & E & 5. ‘i & Noto 10 AL a0~ afterwands, Light
| | 1 rain between 2 & 3 p, M.
16/ 1260 020 (8. E. & E & B, Clondiess to 2 . M. Overcast to 7 . oar.
| Clondless allerwords, lain at 2,3, 5
] & G oo sﬂ
17, 12061 (.13 | B. Overcast to 7 Weitol po M. Ovorcnsb
to 6 v, M. Clondless aftorwards. Rain
! | at 1,6 &6 X
| 18| 1318l ... (8. &R Clondless to 4 A, &, Aito T 3. Cloud-
{ | | less afterwarde,  Light min ol 3 p, A
14 1820 | 018 | 5. &8 E. Cloudlvzs 1o 6 A, 0. ~i to 8 p, M, Cloud.
> ! | | lees aftorwords. Thin minat 2, 3 £ 6
P,
ohl 129.0 012 | E. & 8. E. ~i, Thinminat 1,2 &6, M.
| |

i Cirrdy, —1 Btrati, 71 Cumuli, —i Cirre-strati, nd Cumule-strati, Wi Nimbi,
Vai Ciero enmnli.
¥ Foll from 2, o, of the 31st July to 9 A, a, of the 1st,



1xii ‘U'r'fu'u.?.l‘ufﬂl-;f:'e.lf lgerpations.

Abstract of the Resulte of the Tonely Metvorologicnl Observations
taken at the Surveyor Gewcral's Gffice, Colentia,
in the month :jf' sluegruest, I_-{l;',i

Zolar Radistion, Wenthor, &e.

Prevailing divection Qeneral Aspeet of the Sky.
of the Wind,
| o [|Inches s |
i e i 0.51 | N.E. & E. Ovoreast to 1 v o, Yifo 9 e, Overs
| canzh aftevwards, Rain ab 10 4. 3. woon,
| 1; 8 & 11 p, a0
2| L 044 |B.E & B Oveveast to 4 7, 3, Wi to 8 p . Clond-
| | | less aftorwards., Drizzled after intervals.
23 1200 | D13 | 8. Clondlogs to 3 a. 3 ni to 9 o Thin
| | | rain a4 & 8 A, 3, noon &6 r, M.
2 12981 .. B. % 5. E. Chverenst to T A, 3. ~ido 3w an Yedafler-
| | [ warda. Light rain ab 2 a. .
25 126.5| 0.22 | Variable Overeast to 7 r. a, Wi & Lighiuing afior-
| | wards,  Thandor of 9 A, 2L
26 13?,-£| | N.E. &85, Clomde of vavious kinds. Lighining at
| i midnight &1lau,
27 39041 N.EN E Overeast 1o 2 ra Wi alterwands, Light
} rain abt 3, & & 1F r. o,
28 ... | 059 | E.LE &S Overcast. HNain from widnight to 2 . arn
| | gentT PN,
2 055 [85.E, &5, Clowda of varions kinda., Rain at 3, G, 10
&1l Ao
gor129.0) .. |[B.&W. Cloudless to 5 &. M. 2 afterwarnda,
JLodsg0] L. [BiEW. | i b0 T A, 3 M to 10 A, w. Overeast to
[ | 4 pou Cloudless pfverwards,
| |
ll -
El .
. -



Metearalogical Observations. Lxii
L]

Alsteact of the Results of the Hourly Aleteorological Observations
tuken af the Surreyor General's Qffice, Caloutta,
ige the month of Adwgust, 1565,

Moxtnny REsvnrs.

Inelies
Mean heizhi of the Barometer for thomonth, .. i ae 20623
Aax. heizht of the Barometer occurved at 11 A0 3L on e 170, e o0.57a
Min, heielit of the Baremeter occurred + b on tho 280k, P | el i &
Ertreme raige of tho Barometer during the moutly, e w0468
Mean of the Daily Max. Pressfives, . we o s 29635
Ditto  ditto Min, ditto, .. wa e o 20553
Mean daily range of the Baroweter during the month, .. s D132
o
Mean Dry Bulb Thermometer for ihe month, .. . .. 84.56
Max. Temperature ocomrrad at 3 P, AL on the 5ih & 268, .. s 924
Min. Temperature oconrred ot 7 4. 3 on the 2od, iy e g
Exrirene range of the Temperatire during the month, 3k i 15.4
Mean of the daily Max. Temperature, . s e 805
Ditto ditto . Min. ditte, .. o e gt 81.1
Afewa daily range of the Temperature during the month, .. L 5.6
Aean Wet Bulb Thermometer for the month, . < = 81.3
Maan Dry Balb Thermometer abore Mean Wet .r.tll-“J TJH‘I‘HI-QIIILILH‘,, Y H
Computed Mean Dew-peint for the month, .. i e 0.1
BMean Dry Bull Thermoweter nbove computéd Mean Dew-point, 4 5.4
Inches
Mian Elastie foree 3]' Vapour for the month, .. e - U073
- .
Troy grains
Alsan Weight of Yapour for the month; e e = 1042
Additional Weight of Vapour required for complete satirration, P 1493
Mean degree of Tiue nidity for the manth, comg detesaturation being unity, .84
Inches
Rained 22 :i:l_'l". Mux. fall of rain l[||t‘1'!lg a4 hours, L o e 152
Total amonnt of rain during the muhith, . aa o RIL

1’:\.‘1.1“i-"5 direction ol the Wind, .. - . B, & B. E.




lxiv Meteorological Observalions,

Abstraet of the Results of the Hourly Meteorological Obgervalions
taken af the Surceyor General'a Office, Caleutta,
in the month of Awgust, 1863,

Moxmunry Resurrs. vy

Tahlez showing the number of days on which st o given hour any partieular wind
blew, together with the number of days on which at the same hour,
when any particalar wind was blowing, it rained.

. | 1 |
| |
| | ! | |
| | | |
Hour. | |
P i Le] 1a] | &) 12
s - A
= E| |.El=| & .-Ié ey g
Ih-ﬁ 2] B: |2 |o 2 |B. 12 J:ui: ﬁiﬁw.i
! B | |
| [ No.ofdays :
| i
Midnight |1 A 1 o BT e e L | | 1
1 |1 | = 324 |20 3 | 1
2 1 1 1 II L 197 2 | 2
3 1! 3 1 |G 2j18] 2
4 1 2 $ 2l 6 s o) |
5 1 2 B |:. 215
G 2 1 6 2l 5 317 2f 1
vl 2 | 7 2 4 J17 1531 [ W
8 3 1] | 5 Goatid 211
4 1 3 o x[m 1] 3 1)1l [
10 Lip |3 1] a1 |9 shal [2 2 |
11 1 |1 s 1] 8l zlisl 171 | g
Noon. |1 a1 2 |[Fajusitle |a
1 a ji 2 2 T 3 !
= I 6 2 4 ahip ol Fo |
b =11 1 3 108 415 211 1 | f
4 2 I 1 Lo R L T | 4
5] |1 11l 3 = B 1{15 2] 4 “
i 11 |2 1 16 1010 1 2 - |
7 1 > o 3 oleg |
~:-' 2 2 U | | 1 |
) b 2 1 Jas
T | ‘ 3 2 r | Jl !
11 ' 8 12 1bs | t
| | |, |



M etearological Observations. i
.

Absrract of the Results of the Howrly Me teorological Qbservations
taken at the Surveyor General's Office, Caleutta,

in the month of September, 1565,

l Latitude 22% 334 1% North. Longitade 88° 207 34 last,
Heizht of the Cistern of the Standard Durometer abave the Sea-level, 18 1. 11 in,
{ * Duily Means, &a, of the Obseevations and of the Iygrometrieal elementa
dependent therean.
g 5 £ o0
Range of the Barometer | 23 | Runge af the Temperi-
: )
during the day, it ture during the doy.
[ =&
Diate, | | o ': E ——————————
Mux. Min, | Diff. EE Max, | Min. | DHN
= |
| Tnelies. | Tnches. | Tnches. ! o o | o o
1 LTS 2,506 0100 852 | BT 534 4.3
a T2F D25 02 Bif BS.8 79.8 a.G
3 58| | 845 | 898 | 810 B8
“a Jai | Bad 94 | 818 | T8
5 A35 | 8632 BO8 814 R
I Jda5 | BLS B3.0 | 822 5B
7 J2d 364 | 918 | 824 | 9.l
8 Jd43 | 823 | B8 | S04 | 44
9 | 256 Bl.3 Bl8 | 79.6 4.2
10 i | 5.5 B5.0 | BO.Z2 4.8
11 | S5 81.7 B6.4 70:6:| GB
] 22 81.0 806 782 B
13 Ada i85 81.2 68 44
14 | 108 0.3 B4.6 Tl 9.2
15 8 Ei4 88.6 TRGL 100
16 e | B2 | LR 9.9
17 apa | oser | ois | s18| 98
18 B 1 [ g3.0 | 522 | 108
14 J48 | BG.G 028 | B2.4 | 104
20 | JA20 | 8a8 800 | 79.0 | 10.0
a] { A1 8s2a) 904 | 811 0.8
2 | au2 | Ba4™| 902 | BOR| G4
ag ] | T g56 | 896 | 822 ’ T4
ug Jd13 | B840 | 806 | 792|104
25 d11 549 i 01.8 T2 120
; 20 123 | B58 g6 | 810 97
a7 143 86,1 | 90.7 823 |1 85
a5 146 B58 | 904 28| BS
» 20 119 | 858 | 006 | s34 | 7.2
30 120 86,6 918 | B32 B.G
| | ‘ |
. | | |
| |
* |
! The Mean Height of the Barometor, as likewisa the Drr and Wet Bulb Ther-

mometer Means sre derived [eoui the hourly Obseevations made during the day,



Al

Draily Means, &e:

Dato.

O = S O e 50 B

i
o8

&0
a0

Al the Hygromelrieal elements are eon

Meli |'-"|:-"I-'l_.' fead (Hagerpalions.

dalken at the Surveyor Goneral’s ffee, wlenfin,

in the woudh of Seplemlier, 15065,

of the Observations sl

tracl of the Reanlis of the Howrly Meote .J.-'f.n’u_s,f.l'r.'n.f Obgervalions

of the Hygrometrical clenents

l'i\'|-l'I=l'--"|'-|- thercon,— ¢ Confinned,)

. B
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B a5
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i
[= R

of

tie force

{ :'.1_'1'.111 Fl:
Vapour.

|
Tnehes.
Lol |

LA
AR
1,005

0.983 |
Lo21 |
D11 |

0093
H08
H32
03
Bing}

D05
B0s

849 |

eht of Vapour

Mean Wei

H .||.|:|;.'|il ||';|||.:|.il. “-;-:.

=
=t

T

I-lllaI

A3

L = R

L]

i
dity, complete satura-

Mean derree of Humi=
tion being unity.

0.25
BT
a3
48
0
53
02
a1
Al
0
95
A3

80

iptited by the Greenwich Constants,



Meateorelogical Obsareativue, il

dbstraet of the Results of the ourly Melvorological Obserpalions
taken ut the Surveyor Goneral's Office, Caleutla,
in the menth of Scptemfior, 1563,

Hourly Means, &e. of the Ohsereations aud of the ygeometrien] eloments

dependent thereon,

T ] £ Ranee of the Bavometer 'T'_‘: 'E | Range of the Temperntare
| 255 for ench liwur during == J for ench howr during

Howr =2 ': | thie miontl. s | the manti,

c|l2dg | ————————— | B[ — 5
[ Max. | Min. Dir. | 885 | Max, Min. Lysi,
il
I| . ,
i Inches,  Imchies.| Tnchos,' Inehes. R IR o o
el ] [ . i |

il (99,603 | 20815 20500 0216 | 825 | 816 780 | 66

1| &8s | 811 .ps4 237 | B23 | BKZ | 430 6.2
s | 670 | o5 | .eE | .233 | 832 80| 784 56
3 | BB | 786 | 633 | 233 | 820 | BLZ L Y58 ¢ B4
4 | 657 B S8 | 245 81,7 B4 Yso0 Gk
5 | 065 | gu8| 599 | 2e9 | BLE | 815! 95D 7.0
[ 578 Bz | mow | oogss | 81| sbal Fe6 9.0
7 | wo% | saa| e | .ena | 820 | aza| 954 98
5 | Jla | 851 | 587 264 | B34 | s6s | Ti6 11.3
9 | 6 | ss0| .08 | 2| 17| sw1| 704 | 127
10 JraT | B85 | 501 261 I 85.7 .| 80.58 7.1 18.7
11 13 Bad | 686 263 BT | oLE T6.9 143

| I | '
1 | | I !

Noon. | .91 | 835 | .567 | .208| 874 [ 920| TH4 | 13.6
1| eeo | 807 | a7 | 200 | 75 | 92§ | 8a5 | 128
2 B45 Jia | 528 27 B7.8 83,0 TG 130
3 f22 T48 [ LB23 gun- | (BTA| 920 795 12.5
4 Li4 | 735 | 513 | 322 BT0 414 704 12,0
G B8 | gzl E14 818 | 866 | il To.2 152
G 633 | 7ss| ban { | BB | BI4 | 7.5 136
7 55 q67 | 550 | gL5 | 832 F7d 10,8
g | &8 | 96! 574 | 536 874! 7L 10.0
@ | o7, | Bod &S 2.1 860 | 778 8.2

10 | ForT | ses | ea §28 a4 | 773 7.6
11 Joi Bl | 611 825 B4S ‘ Th.1 0.7

]

The Menti Helalt of 110 Barometer, ss likewise the Dryand Web Bulls Ther-
mometer Means are derived from the Observations wade at the several lonss
during e mouth,



iv Meteorological Observations.

Abstract of the Results of the Howrly Metcovoloyical Observations
faken at the Surveyor General’s Qfffce, Calentia,
in the month of September, 1563,

Huurly Means, &e. of the Observutions ond of the Hygrometrical elements

dependent thereon.—( Continued,)

BENSCENe L O Tk | 8
El — = e o |
= - ﬂ# —_ | e |
| @ P4 o | =1 |
%y 5 £ ke A
Howr| B2 | S ) 8 |2 | B |
A s ‘ =3
s F = £ =W | -
- = o 5 =
= = 2 I =
o) = - | =
| ) 1
| o o o o Inches. Troy grz. T'roy .-__:rs.!
Mil- | so7 | 15| 794 | 31 | 0985 | 1058 | 108 | 091
ol g6 | 17 | 794 2.4 56 02 g1
3 80.5 1.7 | 798 2 ) 53 i1 L131
3 B3 1.7 701 29 AT Rl AL
4 &0 15 | 7491 2.4 A T | 1
5 | 800 1.5 759 2.8 ol 4 TH I
6 70.5 1.4 i IO (- An 81| 08
" 80.3 L7 701 2.9 A7 | 100 sl
& | 804 | 50| %8s | si 8 | s | ss
i 8T 4.0 Ti0 0.5 08 | 2dp Bl
10 509 4.5 Vi B.2 88 | oA | T
11 51,3 0.4 781 5.6 1Ok 3.14 Bt
[ | |
_ : |
Hoon.| £1.3 61 | 0.4 i | .8 73
1 81.1 3.4 10,3 A I i Bt
a 810 83 10,4 413 I 4
5 | BOO 6o 1k 410 L i £
4 5040 51 | B8 L6 T |
5 | s1 5.5 B8 Ot A4 .76
6 | 8Ls 4.1 T Sy 250 i
g | si1 Sutk 5.8 KITEH Jf A
8 809 a9 4 50 {.h3 A7 ;
9 BilT 2.4 i1 A7 L B8 g
a 10 8.5 23 3.9 AT 56 A5 .‘ %
11 GG 0 i R | 17 L

All the Hygrometrieal elemonts are coniputed by the Greenwich Constants,



Metearological Obaervations,

Results of

Sur

-h'r' fl’ﬂ-:f

taken af

flie

el

Abstract

the o
i the

Solar Hadiat

month o

Iowurl
General's ”‘.' ot o8
F .'\-||--l Ly,
fon, Wealln

y Metgorologival Olservationg
Calesita,

1563,

r, ke,

Prevailing direction General Aspeet of the Sky.
of the Wind.

2 1370 178 |8 &EW.
3 138.0 lu‘.& . EB W.
|
!
4 8 W. L5 E
5 1330 E,
i 076 | N.
¥ 1430 .
; :
8 021 | X
g .. | 042 E&EN.E
10 |E. &8.E.&N. E,
11 048 |E.&N.E &N,
|
19 1235 012 N.E &E.
18 | 236 B.&S.E
s laninssE
! [ [
15 120! .. | E &S
b B
16 15281 <. |B.&X.E
, .

M Cirrd, —1 Btrati, i Cumuliy =1
Ml Cirvo-cumuli.

| Chverenst.

Owvercast nenvty tho whole day. Rain from

| dw T A M & from noon to 2 p A,
J|||I| I|| towardda M. onl 9 e oan,

o0 teb e m, Overenst

hin

-ils, vt 10 & 11 A

& B oM Thunder towneds N, Woal 7

r. s, Lightuing towards N. from 7 to 9
PO,

SitoGa. M. Overcnat to 11 4w, ri &

Vi ofterwards, Thin rain at 10 & 11
P, N

Clonds af
wrld,

Light rain

LR ‘\i u A ML AR 3 row. Overcast
i .I"l, srworda, Bainoae & oA, w, & 4 p 0y
ereast ulterwards. Thin
| en midnight & 1 A 3. & atd
| .
! Ch Lol [rom N, ne. 6 & T A M.
Thin rakn from 89 4 8. to Y r.ou

wir whale day, Light rain

P, Clendlezs aftorwards,
||-u| in -| T a0 & from 10 to 1 v M.
oot 4w

LIV orensl Ll'.ll'll'.' thewhola iny, Tain from
S8 & & om 1 to 3 P AL

Dverenst Send, from E. from 8 to noon,
Thin raln after intervals.

Overeast, Scud. from 3, E. from 6§ o 10
Fou,  Hain from 4 oA o, bo 11 ey

Dvercast 1o b or 8. Beabil, =1 aftorwanls,
Ratn from 5 to 11 A 8. & betwoeon 4 &
b b M,

Overcast o 8 o, 3, nite 6 p, M. Cleap
afterwards.  Thin main btween 3 & 4
P

Clearto T A, ¥ ~itoBe, o
wards, Lightuing towards S,

Clear aftie=
EatTe o,

Cirro-stratl, i Comulo-struti, i Nimbi,




vi .I.lr.:'."r'n:i-.l'mrql.:‘.'f."rl! Obgerpefions.

dlstract of the Resulls of the Howrly Meleorological Observalions
taken at the Swrveyar Geneval's Office, Caleutla,
tie dhe wonth f:."1 ,"fl""'l'i.'-'lrm'a', 1563,

Solar Radintion, Wenther, &e.

|
Provailing direetion | General _"L.-i]'ll."l.i' of the 5]:5.
of the Wind,
e ey 1 . r—
o |Inclies
i Erj N GO - T o Claar to 7 A, a. ~iafverwards, Lightning
{ & Thunder al 8 & 9 v, m,  Light rain
| Letwoeen 8 & Or A,
18 1440 o B E&TFE Clenr td Ba, s Aiafterwards.  Lightoing
I towarda X, W.nt 7.8 & 9 p. M,
19 1439 047 |3 & E. Cloar to 4 4. 8. Mo 7 &, M. ~ito B v
| Overenst afterwnrds.  Lightnine from
| Midoight to 3 A, & & ol 7 e, M. Kain ab

| E&D P,
20 137.0| 055 | N. W, & vaviable. Clear to 6 a. M. Clonda of different kinda
| | nfwerwaeds, Doin & Thunder at 1, 2 &
31, M. Lightning ab 71 M.

21 1418} ‘011 P N.W. & N | Clear to 8 &, 3. ~ito G p. ., Clear aftor

warids, HRain botween 3 & 4 v M,
o2 a0l s [ X ENW, Clearto 9 a. a0, »i & —ito T r M. Clear

aftorwonrls,
23 1300 .. N.W. & W. & X Clonr to & o.M M to 104, 3 Wi o b oL
\ S afterwinds,

25 1404 041 W, | Overenst to 10 4, 9, ~i afterwards. Rain
| ok @ 810 & 11 1 u.
25 1418 116 | B. &'E. | Yitoda, o, ¥ito d r ou clene nftors
! | wards, Thonder & lighining townrds
| | S, Wi nt 3 A, rain from 2 to 4 A, M,

26 420 .. | B&8 W.EE, | Clenr to 5 A M. Wi to 2 p, oo Mito G P ML
clear afiorwanls,

27 W00 .. | W.ER.W, | Clissr nearky the whels day.
58 13541 ... W, | %ito T A, M0 alterwards,
= 150.0] ... |N.&W. | Yeoi to0 3 A, 8, 01003 PG i afterwards,
Thin rain at 4 r. A,
30 13041 o | M. | Overeust to 5 a. M, ~ito §r.an clear after-
| | i { wards,
S




Meteovological Oservations. vii

Alstract af the Resulis l"‘.l'ﬂ tha ff-l’l-'“'l’jj 35,(],.,%11“1}”':_”; f.-l'ui'n:xr':'i:.an'ﬂ:u -
faken af tha K.'.u‘.'rl.-.'.-.lr' General's {{-}‘f,-h lr‘nl||'|.'.'?||'I"|"1'J:|

in the month of Scptember, 1863,

Moxrnrny Nresvnrs.

Inclica
Mean heipht of the Barometer I"-.'url;'||-.-|||-.’\1'.ll|, o « 29078
Max. height of the 1eLer o L st 10 A, A6 on the 26ih, .. 20865
Min. height of the weter occurred ot 4 p. a6 on the 9th, w2513
Ertreme range of the Borometer during tha month, s PG 1 5
Mean of the Daily Max. Pressures, .. i "~ ss  2DTET
Ditto  ditte Min. ditto, = e ws 20,600
Mean daily range of the Barometer duving the month, ., . 0,128 '
(4] i
Mean ey Bulb Thermometer for the moutl, | X xE B4
Mex, Temperature oeeursd ot 2 2, ar. on the 18¢h, i o 93.0
Min, Temperature oceurved ol 7 a0 3 on the 14ith, A . Ta4
Ertrome roage of the Temperatnre during the month, e e 17.6
Mean of the daily Max, Temperature, o s wn 80.0
Ditto ditto  Min. ditto, .. i 4 A 80.7
Mean daily range of the Temperatura during il month, .. i 5.3
Mean Wet Bolb Thermometer for the month, .. s v B0.7
Alean Dey Ball Thermometer above Mean Wet Balb Thermometer, ., 3.5
Eullj"luil'd Aliean ].J-.".\'-J_Il'ajul for the manth, i = o TRa
Mean Dry Bulb Thermomieler sbore computed Mean Dew-point, A G0
Inchies
Mean Elastie force of 'E"npuur for the manth, .. A e 0B
Troy grains
Mean Weight of Vapour for the montl, e i S
Additienal Weight of Vapour required for complete euturation, A 211
Mean degree of humidity for the month, complete saturat ion being unity, 0.53
Inches
Rained 21 days, Max. full of rain during 24 hours, A e 238

Tatal amount of rain during the mouth, oy J

-« 10325
Prevailing direction of the Wind, ., iy - B &N &8



viii Metearologival leereations,

<
Abztract of the- Results of the Hewrly MWetearelagical Observontions
taken at the Surveyor General's Office, Caleutla,
tn fhe month rla.f' "_lu prifeci, 1565,
MoxtuLy lesunTs,

Tahles showing tho number of duvs on which st a given kour any porticnlar wind
blew, together witl the number of doys on w Biich ut the enme houwr,

when any particalar wind was bowing, it rined.

| ]
: | I ]|
II | | | |
Tour, | I
21 gl £ 8 =
R okt = ki
NS 2 = fo el e =
A e | it (B el A |
—-———____I m— ‘ -—ll
! | | | |
Wlidnight. 5 |4 6 |3 & |1 T Y
1 i 4 B &7 1 I 1
8 6 |4 3 [ ) 5 |31
a |ealaal 4 |2 o}z 14 p2
4 feab el a ':-:| Bl 1] 1 Bl 1} 2
G G R i 1 4| 1[:;=
& |-.11::1 51|21r. 1 |8l ila
7 Ief |9 2f @ 38l1 |5 |1 |slzls
8 |1‘. 694 + =g FE 10 |8
9 dolhay al |as el i :.| 2)
10 |?1-| ’;.:|=_=:_ | |52 3
11 (53] & 7| 2| 2 g} &l 17 8 2|15|
| | | |I
| |
Noon. |2 |a s 1411 |2 Nal |62
1 L'st |3l 3], 8 8! slafglala il |2
a | 5511 8 B a3 L4 113416 |
3 a3y o {+1]6.1 118 |6 -
1 {8 &]1 6 2 4 1621 4 {
5 |7 1§ 1 i 116 1 3 g2 |1 !
3 (i 711 7ia] apapsgal 2 e |1
7 |8 21, sz |6 |3 |4 |1
! |'2: Blalgials L2l 14 (1
9 o 1) 1 g2 8 G 1} 1 4 L
10 H T 1o, &/ & b4 |8l 1] 4 |1 |
11 3 {4 6 II 2 {9 3! a1 ,
- ! | i B2

|

F
|
L



! Metoorological Observations. 1%

dibstract of the Results of the Nourly Metegrological Observations
q taken at the Surveyor General's Office, Caleyttn,
. i the month of Celober, 18G5,

Latitwle 22° 337 1 North. Longitnde 552 20° 34 1Sast.

. ight of the Cistern of the Standerd Baroneter nbove the Seu-leval, 1B {i. 11 in,

' Drakly :'-ll.':n'l.:, o, of the Olgervations nmd of the Hygzrometrical elements
l'r'r!'l-:'!l-h"ll: therean,
- ! | =
s ; w Range of the Barometer - Range of the Tempern-
E_j during the day, ture during the day,

Date.

‘ Alnx. Min. DT, Max, | Alin, | Diif,
LAl e
| |
Tnehes, ': Inches. l f | i | T
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Abgtract of the Resnlte of the Hourly Meteorological Olservations
cent af the Surveyor General's Ofiice, Calentia,
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Abatract of the Results of the Hourly Metcorological Olzervations
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Abstraet of the Results of the Hourly Meteorological Olservations
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i the month of November 5 15065,

Bolar Radiation, Weaihor, &ec.

iting direeiion Guoneral Aspeet of the Sky.
ol the Wind.
Sp—
{. W. & X. “itol Ao clear to 5 A, M toG P,
clear afterwards, Slightly fopsy at 7
.M.
28! 1385 .. NW.E W, Clear to 5 A a6 Mito 7 v o, clonr aftor-
wirils,
291 1360 | .. [ Clear. Blizhtly fogoy at 1 A. 3.
Suf 1058 s W, | Clear. Slightly fogey af 100 0. afs
{
|
|
|
|




Meteorological Observations. Lexxvii

Abstraet of the Reaulis of the Howely Metearological Ohserpations
taken at the Surveyor General's Offftee, Calewlia,

in Lhe month of November, 15063,

Moxtnny HEsvLies.

Inches
Mean heizht of the Barometer for the month, .. - e 20550
Max. bieight of the Bavometer occurred at 9 4. af. on the 19th,
Min, height of the Barometer oceurred at < p. M. on the Ist, .
Ertrems range of the Bavomweter during the moutl, b a
Mean of the Daily Max, Pressures,.. . . .
Ditte dilio Min. ditto, . o s . i
Mean duily range of the Barometer during the month, = .. «« 90,133
o
Mean Dry Bulb Thermometer for the month, .. AP i T0.1
Mazx. Temperature ocenrred a1 32, 3 on the 3rd, e s 582
Alin. Temperature ocomrred at 6 & 7 4, M. on the 28th & 20ih, o HRH
Ezireme range of the Tempernture during the month, ia ! LR H
Mean of the daily Maz. Tempéerature, o . M= B4
Ditta ditio Min. ditto, .. i s . G5
Aean daily range of the Temperaturs during the month, .. - 14.9
—ey
Alean Wet Dulb Thermometer for.dho month, .. - “ 69,1
Mean Ly Bulb Thermometer above Mean YWel Boll 'j_'|||,'|':uw|:|_|_|_'-h-r' - i |
l’_"..r|_|].|||._._|_ Mean Dew-point for the msondh, £ e N GO
Mean Dry Bulb Thermometer above computed Mean Dew-point, ) 124
Inchios
Meon Elastie foree of Yapour for the month, .. o S v OLBOT

Tr-.'l:r grains

Mean Weight of Vapour for the month, T . s 619

Additions]l Weight of Vapour required for completo saturation, i t.93

AMean degree of huwidity for the month, complete satarction being unity, 0.47
— =

Inclies

Ruoined No daye, Max. fall of rain during 24 Lours, e o ¥il,

Total smount of rain-during the month, e e L il

Prevailing direction of the Wind, .. e - N.EN.W
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Metearological Qbservations.

Ixxwix

Abstraet of the Results qf the Honrly Jﬂ'h'r.‘r.l'afrl:,f&'ﬂf Obgerpalions
taken ut the Surveyor General's Ofice, Calenita,
in the month af Decewder, 1563,

Latitude 22° 33 1" North. Longitade 88° 20" 34" East.

Height of the Cistern of the Standard Barometer above the Sea-level, 18 fi, 11 in,

' Disily Means, &c. of the Observations and of the Iygromotrieal elements

dependent theroon,

1 = — ta
|"a©d | Nangeofthe Barometer | 24 |I.'l:u|_:;|: of the Tempern-
| "h o o | during the day. 5] ture during the day.
: | B3
Date, | . P i. "—‘-;5 ;
Mox. | Min, | Diff S Max, | Min. | Dill.
I i - I
: - ' |
| 1 ' = I
| Inclies. | Tnches, | Tnehes. | Inchioe. 0 o [y e
1 20070 20040 2080 | 0143 729 83.5 Gal | 1584
= A58 | Lal | - | 123 727 8536 GG.o . 16.G
- 3 30.011 [ 009 l B55 | 124 §5.2 83,6 Oid | 182
1 4+ } L0230 | A14 | D | Sk T4 | BL.G G7.8 | 158
il =0.004 JOT71 | SE0 Jd42 | F40 | BE2 G8.2 | 14.0
G 3o.08l | po3 | B8 108 728 | Bld i+8  16.6
7 A0 J08 | 57 | mENE T2l 518 G3.0 | 1468
5 29,072 | L5l | T d24 | FE3 83.4 G4 | 14.0
= D S0,010 | 000 | S Jd24 1 T3 2.2 G7.8 | 1.4
10 | A2 - 5 J39 69.49 788 Gl.4 | 17.4
11 -'."ml‘ LT WD 151 GG | T63 | 606 | LGRS
a D62 A54 | 30,006 | 149 619 | 745 | bG8 | 157
13 AEg i 07 2. 050 JdG7 G653 [ Y62 | B30 | 183
14 SO0k | 139 | ik 7.1 | TT4 05,6 | 158
15 GG | 150 | SIS 65,3 | 7.8 G0 | 17.8
16 053 130 50T 8.3 7.8 G2 ! 17,6
17 | 041 | 103 | L350 | G539 8.7 | a0 | 1585
18 021 0sg A7 [0 70.0 | 606 | 18.4
13 JRET | oy b ST MG | 7o | G2 | 103
20 DT 185 200145 To.4 BoG | 615 | 1551
2 ] <101 12 JHG Fa0 | BaG | GZE | 19.8
a2 | 120G J86 | il 710 | BLZ § GLG 7.4
23 | 0l A7 | O3 T1.0 B4 1
ay | 068 | 89| 605 g | 8o | Bhs
25 | o8O 86 | 20,975 1o | BL8 3.8 -
I S 1) £ S 1 10 | 73T 830 | o485 | 178
i 52 00 | T2 BL7 670 | LT
L1 ik TER 1 BLO | GHE |15
70 555 05 | TLE . 6.3 | GR4 | T8
J46 i1t 170 fis.1 TE0 | 624l 120
BE GG 163 G55 ya.0. | G20 180
| i | | {
| t |

The Menn Teizhit of the Daromater, s likewise the Dry and Wet Bulb Ther-

mueter Meara e derived from the hourly Observations made daring the day,




Xc

Meteoralogical Observations.

Abstract of the Results aof the Howrly Metcorelogical Olservations
_ taken at the Surceyor General's Office, Caleulla,
it the month of Decomber, 1863,

Duily Means, &¢. of the Observations and of the Hygrometrical elementa

Date.

(3

0D G0 Y T3 0 b B2 1D

bt e d bl
B B w1

ot i e
o= 3 e

19 |
20

2L

23"
24
25 |
26 |
27 |
25
2y |
S0
a1

All

dependent thereon,—{ Conlisned, )

EE e : T : {
G b e 2% |2E |EES
s | 8 e O S O -
| : B s = E a = 2 2 i
| B | 3 |2 |5 |33 |3 it
1 = ] 1 =3 | &2a el TR ]
s | 202 |2 |3, % [meg|bes
=% = - S B =2 Eo e A e
£ | m | E 2 E| == |SEE| =2
E Z I B = = = Ean
EF | & | g E B g |SaE| B==
- =} ey ] - =) | :-'_, -
MI : S
M | o o i o | Iuw'lm5.| T g | T gr.
062 6T | 608 | 121 0.537 | 688 | @855 0GT
5.3 44 | 648 7.9 B13| BTE | L.ag 7 ;
67.8 74 6261 126 | 20 | 317 KEH
G50 6.0 632 | 117 .33 246 64 ‘
Gs.0 5.1 G, BT Bl | 21 S5
662 | G.B . 11.0 5.00 A1 i)
659 | 7.0 | 12 6 S8 0 95 | .66
fox | hE | i 8.8 708 | i 55
6.1 g2 | 604 | 139 578 | a3l 53
GLe | &4 | G481 1461 483 | ld AL
5.9 8.7 519 157 | A0 |0 i)
i 7.5 ol | 135 L ) Rt
599 .4 548 | 115 B6 |20 A3
GLO 61 | 501 110 5OD | .20 i
G20 BT | 5840 1ih3 400 | 80 Tl
%0 i 7.0 | 118 | 2z | 88 (1]
G20 6.1 6701 113 g2 | .88 i
624 L 11.0 | e 1 Ba H7
627 65 | 122 o | Be BT
G2.8 .0 11.9 | A7 | S8 ]
G1.5 T2 1.0 % G5
65,3 6.6 | 118 J4 | 75 | 68
B0 60 | 105 58 A7 .70
6.8 5.4 1006 A5 A8 | Al
Git.S b. 0.3 6.27 2l Jd
67.5 e | 9.5 | 80 | MH0 s
G55 BT | 9.7 | (id AT T3
gss | &3 | 77 | 8 | 103 |
67.0 dG 6.5 07 Bl | LEL
BE1L 5.0 1058 527 .28 i}
6LS | 6.7 | 121 11 =T S Y )
I | “
| ' _ . ‘ , ‘
| I ! '
]

iLe llyg-n:r:.uﬂtricll clements are computed by the Greenwich Constanta,




Meatearalagical Olservations, xei

dbstract of the Results of the Hourly Meteovological Obsevvations
taken at the Surveyor General's Qffice, Calcuila, il
in the month of December, 18G5,

Hourly Means, &ec. of the Observations and of the Hygrometrical clomenta
dependent thereon,

—== L]
Range of the Daromter.] =& | Range of the Temperatura
for each hour L|l||"i|lf'1" oz | for each hour during

the month, | b2

— | Af

| | : : | =%
| Max, Min, DT, &=

[ -

|
Inehies. | Inches.| Inehes.' Inelies,

| I
|80.035 | 20153 20058 | 0.199

=]
-]
-]
(-]
W

Aid-

P
| the month. l
Maxa |' Min. Dilr, 3

aiakit. | 72.8 | 60.5 12,0
i | 023 A48 | o35 818 72.8 59.8 13,0 :
8 020 J23 | o1z LS gee | G090 13.4
2 018 I T ) 19 72.0 | 548 | 13z )
4 { 010 | 07| sss | L= 712 | 584 | 128 i
b | w2l A0 SO0 215 7L0 ! 540 13.0
6 | .s3 | a%8| lulo 216G | 601 07.0 12.4 ‘
7 Wil i i 15 SAHD SO T.0 o8 13.2
8 | L-w | a74 | .91 B3 | Haa G4 11.49 !
y | Jd94 (30006 | 189 | 76.3 | 630 14, |
10 || Jag | 018 | .180 | 702 67.8 | 114
11 A2 J82 | 004 | 198 818 L0 108 !
| | | i J
| I |
| | l | | | -
Koon. | .058 | .44 20074 | 70| 777 | 830 | 722 [ 10,8
1 g2z L 16 | 936 A80 | T BT 7421 1006
2 2095 AE8 | a0y 51 J9.9 Bikb 742 11.4
i B0 O06 | R8T A7D0 7090 B8 [E & 103
1 L0 | G| B8R | 181 | THS | BAS T 10.1
5 B85 | 06T | 8sG JA81 | 769 | H18 718 0.6
i Lo5 | 084 o | asa| 742 G588 | 101
F . s0.014 04| o2 | 50, Y2a| & G 1) L2
8 | 080 | a3l 958 | a0 | 7i07| 752 650 10,2
9 | los3 | B o7 J76 | 608 T4l | 63, 10,7
10 i L5 Jea | u70 80 | GR8 0 qas (F 11.2
11 Ok b A57 1 e As5] 881, 730 618 11,2
| i |

The Mean HMLHI of the ll-..mnrnr as likewise the Dry and Wot Bulb Ther-
mometer Means are derived from iha ﬂLr*..rt.nl:uns made st the several Louri
diwrimg the month,



weil Afetearological Olserealions.

Abstract af the Results of the Hourly Meteorological Observalions
faken al the Surveyor General's Ofiee, alewdta,
in the month af Deember, 18065,

Huurly Means, &e. of the Observalions nnd of the Mygrometricnl elements
dependent thereon.—{ Continned, )

L — - — el el 2 s
= ] i E s sz ST
& | & 5 e | 8 =& | .22 |8
| | = P | = = =2 wEE s
| B = | = e Rt e B e
| s IR o [ = =3 =55 | =
Hour. | Haal 5 pd S [ Al it S
| i = 8- e s, 2
| | W 2 | m3 |Em.| S22|%
| | = z. = 2 | gk AR B | £
Rl - i- | 585|355 | =
=1 o | - - ] |
- E | [ |.
o o o o Inches. |Troy gre.'Troy grs.
: ' '.
ﬁihﬁh | 638 | 85 | 6L0 | 63 | 0541 | 590 | 138 | 081
b 32 | 607 | 55 Fag | o8 | =6 B3
a | 3o 3.0 | 606 | 5 o4 | Lo 6 Y
-8 | 625 2.3 (i a0 | b8 | BT A0G HD
4 61.49 a7 | By 4.9 518 | 46 .02 55
b G614 | 2% | 690 Bl SO0 B3 it B
6 610 | 26 | BAF 4.9 11} B 0.09 B3
& | 0o | B3 BR.7 48 | H0L | .68 ﬁT 85
8 628 | 85 | 60O 63 | 523 | 80 a0 51
0 [ 5.5 B0 a9 | | 78 1 23 73
10 | 658 ¥ | 594 | 139 | .60 gay | .G3
11 | GE.5 943 | Go.d 16.8 G5 B85 | .60
| . | | :
| |
I : | i
Woon, | 666 | 111 | 688 | 180 Ak 466 |, 54
1 Go.D | 121 55,1 200G 35 G5 | .61
P 67.0 | 129 | S50 | 219 | .27 Bl A9
g | 6B [181 | &%6 |=2is | ] .58 19
¢ | Ogp 119 | B33 |zne | 34 A1 .52
5 | 6fo | 99| el |168 | | 89 | 437 59
p 670 | %2 | 62D a | 650 | 610 | 209 BT
" 35,4 5o | 6L | 100 B54 | 06 |63 g1
g | 658 | 532 HNH B4 |- 652 | 0B 108 T4
4 G5.9 | 45 | 617 8.1 554 | i) 1.56 7
10 65.0 38 €20 | 68 ) B [ b A0
11 6L5 | 36 | €16 65 | 562 | .08 AT JBL
1 |
| | | o | !
: I | ' ! 1
All the “fgrﬂmﬂl‘i{‘il glements are computed by the Groenwich Constanta, 1



Aletearol -_-I;",'.,-'. 1l Clger palions, Xchit

Abgtract of the Resulfs of the Howrly Metvorelogical Obaervalions
taken at the Surveyor General's Qfice, Calentta,

otk ,;.I"' Diecember, 1865,
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Xeiv Meteorolagieal Observalions.

Abstract of the Resnlls of the Hourly Metvorological Observations
taken al the Swrveyor Gencral's Qffice, Calewtle, ..
in the month qf‘ Devemb i 1563,

e

Solar Radiation, Weather, Lo,

General Aspoot of the Sky. '

Max. Solar |

Clear to 7 4. o »i aftorwarda.

| Owerenst to 6 p. M. cloar afterwands, foggy
[ -

ooyt 11 p. M.

ooy ot Miduight &1 4. & ab




_Llr.' fegra :r,".:l._r1 e .'.;r I'J.:r=._~! ar

Abetract of the Results of the Hourly AMeteorol
taken at th ."-'.':'_'.'.l"_ far lfr.r'u"r\? {E’I'.".'.;'r, Ll

in the month of December, 1805,

MoxTany Resvors. ¢

e
Mean of the as e
Thitto = 5
Mean de . ws
) Diry Balb Thermometer for o e e
l.n.'lll|=.'|'i'.iii:'\."---' prved nt 2 p. o o
Tempernture cocurred at 7 A, ’ e
reme raage of the Téamperatus . e
1 of the daily Max, T mpreratire, . s aa
Q difto Min. = - - e
) '?-:"I.-" Fuuge of the ._I.:u|_ eruture duri Lfis the mo .l;:, - e
Wot Bulh Thermometer for the month, .. o e
Dey Bulb Thermometer above Mean Wet Bull Thermometer, ..
ited Mean Dow-point for the month, .. i i
Dey Bulb Thermometer above \.‘-_;j-‘.--.--.-_i Alens _||_.-'|I.'-l_l_||__lr o
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Elastic force of Vapour for the monih, .. 5 i
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Ine




Abstract of the Resuliz.of fﬂfﬂ:r-‘;'.".;

taken at the Sur teyer Genciral's

corologienl] Observafions
Hee, Culentin,

ry 156G,

i the month of Decoml

MoxtuLy IRESULTS.

Talilea showing the number of days on which at a given hour any particnlar wind

blew, together with the number of days on which at the fame hour,

when any particular wind was blowing, it rained.
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