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,, 278, " Diplonlmatina 4" rend " Diplommatina 5." 



J O U R N A L  
01 THE 

A S I A T I C  S O C I E T Y .  

PART 11.-PHY SICAL SCIENCE. 

Notes of n tour made in 1863-64 in the Fribzctnry Mcl~als tcqzclev the 
Comntissioner of Chota-Nagpore, Boizni, Gttngpore, Odcypore and 
8irgooja.-By LT.-COL. T. DALTON. 

[Received 2nd Soptembcr, 1868.1 

Bollni is a small hilly district lying vely snugly isolated from all 
civilization, between Sarundall the wildest part of Sii~gbhoonl and the 
Tributary Mehals of ICeonjhur, Bamra, and Gangpore. I t  is 58 ~ni les  
in grcatcst length from east to west and 37 milcs in greatest breadth 
from north to sonth, with an arca of 1,297 square ~nilcs. It is for 
thc most part a mass of uni~l l~al i ted  hills, only +at11 of the wholo 
bcing nntier cultivation, but ahout its ccntre, on both ba~llrs of the 
Rrahmini river, which bisccts it, thcrc is a benuti En1 vnllcjr cvntaining 
the fiitcs of ilpwnrds of twenty good, anti for thc most part cotennin- 
011s villagcs, the honsw well shcltoretl by very ancicnt ~llango and 
t:~inarind ti.ccs, with R due proportion of gracefnl 1,alm~. T l ~ c  t;il and 
date appear to grow vcry lnxnrinntly in the valley, ant1 sagnr-cane 
thrives there. Mnny of tho villagcs lic c lo~c  to  the river and their 
11lxr1l.innt groves meet and form long nntlnlating l i n c ~  of high and 

\\rell-wootled bnnk. On all siclcs, at tllc clistancc of n few milcs, src 
hills, solnc nearly t,l~rcr thonsan,I feet nlmrc thc level of the vnllcy, 
ant1 t111ls 11 vc1.g plcnsiiig nnd raricd lai1~1sc:lpr ir; disclosctl at cvcly 
triin of tlrc 1)roatl rind ralirl I O ( . ~ ~ - ~ , I O ~ < C I I  vtrcam. 

1 



2 Notes of n tour in  tlhe Tributary ~l f e l~n l s .  [No. 1, 

The B1.ahniini liver in its progress from Gangpore has forced its 
way througli the bai-rier of hills separating the two districts, and 
enters the valley I am describing, after n course of eight miles through 
a beautiful glen, in a succession of rapids and loughs, the latter swarm- 
ing with alligators. The shortest route from Gangpore to Bonai is by 
a rugged path through this pass ; but is only practicable in the  dry 
weather. 

Bonaigurh, where the Rajah resicles, is in the valley, occupying a 
bend of the river in latituclc 28" 49' N. and longitude 85' E., being 508 
feet above the sea level. I t  has the river on three sides, and is sur- 
rounded by a mud wall and moat, within which are about 150 houses, 
including those of the chief, his court-house, and jail : the village 
altogether, inside and outside the gurh, coiitains about 300 houses, 
but nothing that can be called a bazar. The inhabitants are the 
Brahmins and other retainers of the Rajah ; his own family, including 
most of the collateral branches, legitimate and illegitimate ; people 
practising trades-worlceru in brass ancl pewter, potters, weavers, 
smiths ; ancl people of low caste, Gonds, Yahans, Ghassees and Domes. 
Oorinh is the language spoken, ancl the costarne and custonls followed 
are those of the Orissa provinces. This includes a lavish use of 
saffron in their ablutions, hair neatly dressed with silver ornaments, 
and a general tidy appearance. They hnve good features and rather 
fair complexion. Tlle young girls, till they attain the age of puberty, 
are very scantily dressetl. The only gniment usually worn by them 
is a " kopinV-a scarf, ronnd the loins and between tlic legs. This is 
national and classical, ar we find frotn the images of the oldest temples, 
that i t  wa. the favourite costume of the Hintlu godclcsses, who thus 

enjoyed the full play of their limbs. The young people of both sexes 
are fond of adorning themselve3 with wreaths of bright yellow flowers. 

There are 217 inhabited villages in Bonai, and from the number of 

houses returned by the topographical survcy recently completed, tho 
pnpulation may be estimated at  fifteen thousand six liuntlred souls. 
About one half of the agriculture1 population i~ of the " Bhooya" 
caste or race. They are doul)tlcsn the earliest scttlcl-s, and it was from 
their hands that the ancestor of the pre~ent  Rajpoot Rajah first oh- 
tainecl his insignia aq chief. The Bn~r,ra and (Xa~lgpore  rajah^ are 
reportecl to have in the sall~c mnnllcr (lcrived their chicftainsllip fro111 



Notes of a t o u ~  iq~ the Tributcr,ry Mchals. 

the Bhooya aborigines, and when a succession to  the ~ a j  takes 
in any of these districts, the aclruowleilged head of tho Bhooya clan 
goes through a ceremony of making over to the new chief tllc country 
and the people. The person who claims this ~rerogative in Bonai is 
titularly called " Sawunt." H e  holds, at the very trifling quit-rent of 

Rs. 18 a year, twelve villages with their hamlets, and claims t o  be the  
hereditary Dewan of Bonai, but the chief neither employs nor acknow- 
ledges him as such. There are two other sinlilnr tenures with the  

titles of ' Dhunput' and ' Mahapater,' anti subordinate to  them are 
certain privile~cd heads of villages called Naiks. Under thc Sawlu~lt, 

Dhunput, or Mahapnter, thc subordinate officers of the Bhooya militia, 
-all the aljle-boclietl Inales of the tribe are hound a t  the rcqllisition 
of the chief or of the Government, to turn out for service fully 
anilccl and eqnippcd. There are no military tenures in the hands of 
lxople of any other caste. The Bliooyas thus have great power in the  
little state. Nor is i t  only in consequence of their bcing thus orgu- 
niiacd ns si nlilitary body ; I find they have also chargrc of the  oltlesL 
temples anti shrines, and discharge the duties of Levites t o  the excln- 
sion of Brahthmins. Yet the temples are dedicated to  Hindu gocls. 
Wliateve~. tlicir origin nlny be, the 1311ooyas arc now completcly I l in- 
dnizcd. They have no peculiar langnnge or cllfitonls of tlieir own. 
I11 Bonai nnrl thc soutliern 11arts of Gailg~ore tllcy speak Oorinh. 111 
thc northern lIarts of Gangporc and Jnsliporc, Hin(1i. They are a 
c\arlc-coml~lesi~~nccI race, with mthcr high clicek-bones, but with 
nothing elsc in' feature or forill to distinguish thcnl as of cxt~.nncons 
origin. According to their own traditions, they were once s great l~co-  
ple in Enstern India and hat1 a king of their own, h11t were rlisperse~l 

by invasion from the wc~t,.  They are no\v fonntl in :ill tlic? clistricts 
l~et\\~ccli Cuttaclr ant1 Belinr, but they arc lrlost nulnerons in  this ;rlltl 
the :lcljoilling cstntcs, and 11erc niny bc folllltl tlic ~noht civilixecl anti 

r ~ s ~ ~ c ~ t a l ~ l c  nncl tho most pl.ii11itive of tlic family. JIrhile in the low- 
I:tnds, they rl~vcll in villages, clothe thelnsclvcs cleccntly, ant1 otherwise 
Follow the customs, adopt the manners, antl, 1 may atltl, the illtripnillg 

nntul-r of the more civilized Rrahmiuic:ll races. 111 thc hills of Bollni 
t l le .~  found as llakcd, nr; himple, as tlntl~ful ant1 ~~nso~llisi icatpd as 
tllc wil(l('ht of G O ~ C  tlihes. Tlirrc arc a great 1111lkl1)rr 01 HllOOyaR 
il l  tllc Singl)hoolll district, nn(I i t  is snit1 that t~l(ly IypyP h iven out of 

tllc \vest l~ol'tioll 01 i t ,  113' thr n(1vnac.c ;~ntl sl),.cntl t l ~ c  l,ul.]ca Cults. 



8 1  ATotes of n bozir in the Tvilutctvy ~Weltnls. [No. 1, 

T l ~ e  Bllooyns call the~nselves children of the wind' ' Pawun buns,' 
this ~vould establish their affinity to the Apes, as Hunooman is called 
" Pa~nln-ka-poot," the son of the wind.* 

The Bonai hills shelter some thoiisanrls of the race commonly called 
Coles, who dl represent themselves as having at some period emi- 

grated from Singbhoom or Chota-Nagpore. They have not benefited 
by the change. Their brethren on the Chota-Nagpore plateau and in 
the plains of Singbhoom a l t  better off and better looking. The emi- 
grants must be the most unimprovaMe of the race, who, finding that 
the old country is becoming too civilized for them, fly from the'clear- 
nnces thcy have made, hide themselves in the hill forests, and relapse 

into the conclition of savages. 
Amongst the raws of Bonai yet to be noticed, are the Kolitas, a 

very enterprising and respectable class of c~zltivators, that are found in 
these rcgions, Sumbulporc, and strange to say, Assam. 

A very large proportion of the pnrcly Hindu part of the Assa- 
mese population are Kolitns, ant1 in accounting for the different 
that are found in that province, the antecedents of the Kolitas have 
dwnys been a difficulty. Thcy have none of the peculiarities of the 
Indo-Chinese stock. They are consiclered, in Assam, as of very pure 
cnste, next in dignity to Kaists, and are on this account much in r e  

~ e s t  nmongst the higher classes as house servants. Another diffictllty 
in A~sam TvaR to amount for what was called the Bhooya dynasty, of 
which traces are found all through the valley, and it is recorlled in 
thcir history, thnt the north bank of the Brnhmapootra above Bish - 
nnth was known as the colintry of the Balm Bhooya, long siil~seqnent 
to the mhjngation of the tfistricts of the solithem bank hy the Ahoms. 
I t  appears to me, that thfnrc is a ~trong. reason for sapposing thnt t l ~ e  
I ) l~ r~ ly  Hindn portion of the Assanieue Sntlra poplilntion was originnlly 

fyom this part of Intlia. Tlwre is, in idiom especially, a ~ t rong  regem- 
blance between the A#.samese ant1 Ooriah I~ngnngcs, R I I ~  tllollgll the 
Ooriah written character did not take root in Assam, ttris mnv he 
o\vinp to all the pricstly familiGs having been introtlnwtl l r m  Beng;ll.f 

Thcy very pmhably formed a rlivigion in Rama'g army, henco thoir atloption 
1Iunoc~rnnr1's pcrligree, an(l their veni3~.n,tion for " Mnhabir." 
+ In s paper in tho A~iat ic  Society's Jolirnal for .June 1849, thc Aesnm 

Kolitas err described by (3rd. Hannay nm having tho high rlntl rcg111:)~ featnrcs 
of tho Hinrl11, ~ n r l  many of t h ~ m  with the grey oye that is f i t ~ c ~ ~ l ~ ~ l t l y  foulld 
amongst tho Rajputs of We~tern India. 
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The appearance of the Bonai Kolitas reminded nle very mnch of the 
Assam Kolitas, and I may mention that Ram Chunder, thc scvcnth 
Avatar, is the favourite object of worship with both. 

Of the inineral and other resources of Bonai, I have not much to 
say. Iron is producecl, but the hills are for the most part quite uincx- 
plored, and their riches, if they possess any, unknown. Tlle popultt- 
tion, with so much room for expansion, does not increase. There are 

83 tleserted village sites, and what are now sinall hamlets appear to  
have been at one time large villages. The cause is not apparent, as 
the people of the more civilized class are well to clo and content, ant1 
rent is very low, and as in all the Tributary Melds ,  fixed. It is 
Rs. 2-8 for a hull of 1 7  khuntlees. Nevertheless the chief tells rile 

he is obliged to grant all manner of extraneous indulgences to his 
ryots to induce thcm to remain. 

Wild beasts are very numerous, and in their ravages lies one grcat 
difficulty that villages bordering on or in the jungles have to contend 
against-the ryots cornplain not of loss of life but of tlie destruction of 
crops. They say they have to raise grain for the beasts of thc forest 
as well as for tlieir 011~11 families. On this account very little cotton 
is cultivated, thongh the soil is well adapted for it. 

The store of SAl tinlber in Bonai is immense, but the isolnterl and 
~ lmos t  inaccessible position of the iorcsts will prercnt their being 
utilized for ycxs  to con~c, cxccpt for the resin, to obt:,in ~rh ich ,  so 
many noble trees arc girdled ant1 ltilled. Togetlicr with the S51, are 
foluld vast quailtitics of tlie Asan tree on ~vllich the tusscr kill- \-worn1 
feotls, anti a considerable quantity of tlie wild tnsscr is esportetl from 
nonni ,  But i t  is not n~nch  cnltivatcd as the illass of thc ljopulntioil 
look 11po11 i t  s-18 ail iii~pure or ui1orthot10~ occupation, ancl nollc hnt 
people of the lowest cnstcs, thc DC)II~CS, Ghassecs, 1'nll:lns and Gvnds 
pactice it,. (The Goncl~ are out of tllcir clcinent in Bonai ant1 arc 
thus clnssetl.) 

Wc mcct with no Rnjpoot or Khettree fninily csct.pt that of tlie 
rliicf. Not l~i i~g call l)c more a1)snrtl tlr:lil tlic trarlition hnntlc~l t1on.n 
to acconnt for t,llirc pnsscssion of power hy one I<l~cttr.ec. f:ln~ilp ovtlr 
nn :llit\n popi~lation. The Nng1)nngsi fmnily oi (Ilinta-Nagl)orc ntln~it 
that thry n1.r sprnng fro111 a cl~iltl fniind I)y ant1 l~ronght 111) in n 

" R1ooi1~1;111"* falllily, :~ii(l that this t.l~il,l wn:. 111a<lc c.liieT of tl1c1 \~llole 
* liolf . 
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Moondall race. I t  is I think highly probable that the chiefs of Bonai 

and Gangpore were originally Bhooyas who becoming leaders of their 
people and Rajahs, and allying themselves by marriages with other 

Rajahs were gradually admitted into the fraternity of Ra<jpoots or 
Khettrees. It may be said indeed of both of them, that the inter- 

marriage with families of better certified Khettree descent has not yet 
obliterated their Bhooya lineaments, for they bear a very remarlsable 

likeness to that race in feature. 
GANGPORE. 

This is a very extensive estate lying between Chota-Nagpore, Jush- 
pore, Oodeypore, Sumbulpore, Bamra, Bouai and Singbhoom. It is 

kidney-shaped. I ts  greatest length from east to west is about 97 
miles, and in breadth from north to south it varies from 15 to 50 
miles. Thc topographical survey of the estate is not yet complete and 
its area cannot therefore be computecl with accuracy, but I estimate it 
nt clouble the size of Bonai or about 3000 square miles. Of this area 

not more thnn a tenth is uncler cultivation. 
The Sunkh ancl Koel rivers from the plateall of Chotn-Nagpnre, 

unite near Gurjun in Gangpore and form thc Bmhmini. The Eeb, 
mother river of some magnitucle, flows through Gangpore south on its 
way to the R;Iahanuddec. The ordinary level of Gangpore is about 
700 feet above the sea; the highest hill yet notccl by the topographical 
Rnrveyor i~ 2,240, not much abovc the general level of the Chota-NaR- 
pore p1:~tn.n~. The descent, however, froin the platcan to the orclinary 
level of Gangpore is gratlual, ancl there iu a tolerable roatl. AR in 
Honai, the majority of the population nre Nhooya, and thcy \vel.e no 

clonbt the first settlers. All the zeininrlars mulcr the Rnj:~h are of tllat 
race, and hold their estates RS f i ~ f ~  at low fisccl ratcs ant] terms of s('r- 

vice. Conseqilently the R:x.inh is un~lcr the ncces~ity of ntIopting a con- 
eilintory policy to~vnrds mine of t l~cin at  l c a~ t .  Tl~crc  arc! 
one or two in opposition, 1)nt fortiunntcly for thr Lor(1 P:~ramo~u~t ,  tile 

great vassals are too jcalons of cash othcr remlily to cornl~i~~c.  The 
largost estate is held hy thc vassal who hears tlie title of MahnpRtcl.. 

I t  ljnrrlers on Singhhhonm, cstrntla to  thc R~ : l l~ i~ r  illi 1,ivcr co,ln- 
p~iscs 100 vi1l:lgen lor which the Mnhap~tcr pays ollly R8. 200. 'J']li.s 
p:\rt of Cf:\ngpore was nt one time more clcr~schly populntccl tllnn it iR 
:it yrc.sciit. I H I  t all the Inore pcncc~~l~ly tlisl,nsc~,l oC t l ~  o l , l  inllnl~itnntS 
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including, it is said, several colonies of Brahmins, were slaughtered or 
driven out of the country by the Lurka- Coles. To the south, another 

great vassal, under the title of Gurhoutea, holds the Henlzeer estate, 

consisting of 84 villages, and an unliillited run of hill and forest. 
G~ingatlhur the Gurhoutea, boasts that he can travel twenty-four ~rliles 
in a direct line over his own ground ~vitllont seeing a human habita- 
tion, all through hill and forest, which, united to enormous tracts of 
hill and forest of Raigurh and Sumbnlpore, forms perhaps the most 
extenvive uninhabited region in all India. The third of tllcse vass:~ls 

has his estate on the north-west of Gangpore and holtls the passcs into 
the country from Jushpore and Chota-Nagpore. This estate is in 

advance of the passes, and looks as if it had been filched from Jush- 
pore, to which from the geographical features i t  ought to belong. 

The chief is of the Seekur' family and clairns connectionship wit11 
the Rajah of Pachete. His ancestor the first Rajah of Gangpore, was, 
we are told, invited by the Bhooyas to  tali^ charge of their country ; 
from which, i t  is said, they had just expelled a Rajpoot fanlily callcd 
tlle '' Kaiserbuns ;" but ns I stated above, I thinli it lllore probable that 
the ruling family are descended from tlle original Bhooya chiefs. The 
traditions, assigning to them a nobler birth, are foundcil on tlie sup- 
position that the Rajpoots or Cshetryas wcre the ouly class qualified 
to rule, that where thcre was no one of this class over a 11 a t' 1011 or 8 

l~cople, " the Guddee" was vacant, and a Cshct~.ya had only to step 
in a1111 talie it. Tlie Cshetryas must have wandered about like lrnightu- 
errant of old, in search of these vacant Guddee~, as we do not find in 
the couiltry any descendants of the followers \vllom they must have 
had, if they came in other fasllion to oust the native chiefs and seize 
the conntiy. 

It wan admitted to me that until these Tributary Rlchals caiiie 
under British rule, a human snc~.ifice was offered evcry tliirtl year 
before the shrine of Kali at Suadeeh, where the prescnt K. n j n 1 i renicies. 
The sanlo triennial offcring wm made in Bonai nnd Bnmrn, Bhooya 

l)~.iests officiating at all threc ~hrines.  This fnct apl~ears to me to be 
cnllfirmatory of thc theory that thc Hindus deriver1 from the abori- 
ailla1 rnccs the practicc of hnmnn sac~if icc~.  

111 tlrc nhovc nnmccl rlistricts, the prnt~tire of widows going " f i~~ t t cc ' '  
wm gener~lly fuIlo\vc~\ in tlic fnulily ol t1.c clliefs tind in Urah- 
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lliin familics, up to a recent date ; inally of the granclmothers of the 
present generation of chiefs and Brahmins httving so distinguished 
thealsclves. One man was pointed out to me as having lost his mothcr 
by tlle rite of suttee. He would not say ' lost ;' he no doubt regards 

licr as crtnonized by the act. 
A rather romantic story of rt suttee that occurred some fifty years 

ago in Gangpore is related. 
A Brahmin toolc a dislike to a girl he hat1 just married, and turned 

her out of doors, a wedded maid. She toolc refuge with her parents 
who were poor, and who soon after died, leaving her destitute ; then 
die wandered from village to village subsisting on alms and leading a 

wretched widowed life. Hcr husband married a second time, and sons 
and daughters were born to him and grew up abont him, and in the 
fullness of years he died. His second wife had preceded him, so his 
corpse was placed alone on the funeral pile, ancl the torch was about 
t o  be applied to it, when a poor emaciated and meanly clad female 
stepped forward, and as the first, the faithful and only surviving wife 

of the deceased, claimed the right of suttee. Her request was com- 
plietl with. Bathed, nnointed, clothed, and adorned with flowers like 
n britle, she ascended tlie pile and clinging to the corpse of the hus- 
1)ancl who had so cruelly discarded her, and for the first time in hcr 
liie pressing her lipe to his, the flames arose and their ashes were 
niingled together l 

There is no rloubt still n strong sentiment in favour of suttee in the 
Tributary bIellals, ancl States under native government. I ts  y1.011ibitiol~ 

l lns  not bcen long enforced in the eastern parts of Rewa. Not long 
ago, in that territory, on the death of a Brahmin,  hi^^ widow, notwitll- 
utanding the prohibition, was so vehement in her clesire to join 
hu~bnnci on the pyre, that hcr relntive~ ns the only mcthod of restrain- 
ing her, loclc~rl hcr up. Whcn the ceremony was over they procectlctl 
to relensc her, hut fount1 that her ~ p i r i t  too had fled. Shc had attainctl 
her ol,ject, ns my informant declared, by a ~pccial i n t ~ r - ~ ~ o s i t i ~ ~ ~  of 

Yrovitlenrc in her behalf. 
P roccc~l in~  north-wefit from N11,qa and the hmlrs of the Brclhmini 

river, yo11 enter the Nnngur-h clivi~ion of Grangeore anc1 cotrlc to 
Li~inggnrh, near thc ronfluencc of sovcrnl strcnmfi, which was onct? t hc 
ctipitnl ant1 pro1~1isc.c to  bc so again, as tllc pr-cscnt Rnjnh is jllst now 



Notes of a tour i l ~  the Tributa~y Mehals. 

building there. I t  is very prettily situated, and the gurh on a little 

hill in the centre of the valley has a commanding position, but I fear 
i t  is not a healthy site, from the number of enlarged spleens and cases 
of skin-disease I observed amongst the people. There are many fine 

old village sites in Nuagurh, now occupied by impoverished squatters, 
mostly Oraons from Chota-Nagpore. 

The old inhabitants have died off or removed to more civilized and 
securer regions further south. The shabby huts of the squatters hud- 

dled together under the shade of the grand old trees, the monuments 
of the more civilized race that preceded them, look as much out of 
place as mud cabins in a street of palaces. The Rajah and other 

zemindars give these new settlers, when they first come, three years of 
absolute immunity from demands of every kind. In  the fourth year 
they are called on to pay a light assessment. I t  is difficult to describe 
on what principle i t  is imposed, but in old settled villages of Oraona 
it does not amount, including rent and contribution, to more than 
Rs. 1-8 per house or family. The soil in this part of Gangpore ap- 
pears very fertile, and there is still available much of the slightly 

swampy, rich looking land, that gives the best crops of rice. I find 
" Sirosha" now in flower, growing in great luxuriance. It is sold here 
at one maund for the rupee. 

The Coles are eviden.tly a good pioneering race, fond of new clear- 
ings and the luxuriant and easily raised crops of the virgin soil, and 
have constitutions that thrive on malaria ; so i t  is perhaps in the best 
interest of Iiumanity and cause of civilization that they be kept mov- 
ing by continued Aryan propulsion. Ever armed with bow, arrows 
and pie-axe, they are prepared to do battle with the beasts of the 
forest, holding even the king of the forest, the " Bun Rajah," that is 
the tiger, in little fear. Mixed up with them are nurnber~ of the 
Kherria tribe, who are as yet a mystory to me, and I will say nothing 
more ahout them till I learn more. I am assured that they have no 
affinity with eithcr Moondahs or Oraons, i. e. with those who are 

gcnemlly called Coles. 
Bol-gaon, near the Mahalmr hill on the borders of Bamra, is the 

l a r g ~ ~ t ,  village Gangpore po~scssce on this ~ ide .  I t  contains 160 houses- 
'LO O F  Rrahmins, 20 of ' Telis,' oil-pressers, 22 of varioue Hindu 

Ooriah c a s t e ~ ,  and tllc remainder Oraons and Kherriahs. The two 
2 
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latter coming in contact with Brahmins, have at once succumbed and 
become their farm labourers. I t  appears to make little difference in 

the condition of Oraon emigrants, whether they are farm servants or 
farmers on their own account : they have the same wetched huts, scanty 
apparel, and generally uncared-for appearance, as if they had in despair 
given up all ideas of rendering themselves attractive ; but the wonder 
is that they remain in this dependent position, when they can get land 
on such easy term5 and become farmers themselves. 

The village pays direct to the Rajah a rent of Rs. 34, magun or 
contribution Rs. 34 !, and 64 maunds of rice. The price of rice is from 
one maund to two maunds 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 i t  is just now, is a large one, 
the extra, charge comes to from Rs. 30 to 40 a year. The total demand 
is therefore about Rs. 160 a year, and from the extent of land under 
cultivation, I do not think this would amount to more than 3 ailnas a 
beegah on the cultivated area. I t  is evidently a very old village site, 
surrounded 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 landscape is the 
great Mahabeer hill; a 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 tutelary deity of this hill is a favourite object of wor~hip with 

the Bhonya~, and is more or less revered by all the coimtry. The top 
of the hill or rock being difficult of access, Mahabeer has studied the 
convenience of his votaries, and entered an appearance down below in 
the form of a stone, in a sacrccl grove or ' Surna' at the foot of the 
hill. The idea of a ' Surna' i~ pretty anrl poetical. I t  is or ought to 
be a fragment of the primitive foi-est left when the first clearance wae 
made, as a refuge for the sylvan deitiee whom the clearing might have 
disturbed. The best  village^ and m o ~ t  thriving portion of the popu- 
lation in Gangpore are found on both banks of the Ecb river, aR we 
approach the boundaries of Sumbulpore. Here the very indnstrioua 
and respectable looking caste called Agureahs are first met with. They 
are found in Gangpore, Sumhulpore, Raegnrh, Raiporc and ltntten- 
pore. They number about 5000 in the three firtlt places rimed. 
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According to their tradition, they are called Agureahs from haviug, 

ages ago, come from Ag1.a. 

They mere a proud Cshettrya or Khettlee family, a stiff-necked 
generation, and refusing, when making an obeisance, to  bow their 
heads, the Rajah lowered some of them sulnlnarily by cutting them 
off. They therefore left Aga and wandered south through Central 

India till they came to Sumbulpore, and eventually settled in these 
regions. Acquiring 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 Aguriahs. 

They bury their dead, and for this departure from the usual custom 
of Hindus, they can assign no specific cause, but that  they gave up 
the practice of incremation when they resigned their pretensions to be 
esteemed Khettrees. They nevertheless now profess to be Vishnoovis, 
divided into two denominations, ' Ramannndyas' and ' Kubeer pun- 
thees.' The Vishnoovi doctrines they have probably talren up, since 
their migration to tracts bordering on Orissa and approximating the  
great falie of Juggernath. They say they gave up the worship of 
Kali when they resigned tllcir ' paitas' and took to the plough. I t  is 
probable that they were Boodhists, obliged to leave the Gangetic pro- 
vinces for refusing to conform to Brahminism. 

Their physique decidedly supports the tradition of their Khettri 
extraction : they are distingni8hed amongst the dark, coarse-featured 
aborigines 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,' ns a farewell offering to Kali. The women, who are not 
very jealo~isly secluded, have good features and figures, and a neat- and 
cleanly appearance. 

The latter nre ~uhjected to no field labour, their  ole businesfi being to 

look aftcr the domr~tic arrangements, to gin cotton and to spin. They 
do not wcavc. Thcir spun thread is made over to the wetwers, who 
nrc paid in kiilrl for t l~cir  labaur. Their villages, laid out in streets, are 
comparatively well kept, and their onrn houses in these villages sub- 
stantinl, clean, and comfortable. Mnngiispore, near the Sumbulpore 

I~mndarv, is, T t,hink, the largest. I t  colltnins 200 honses, t h o ~ e  of 
ihc Agurixhs occlipyi~~g the c.cntrtl of thc v i l l ~ g e ,  surrounded by lluts 
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of Coles and others of the primitive races, whose services they have 
secured as their farm labourers, and who are not allowed to hold lands, 
hut are paid for their labour at the rate of three seers of dhan per 
cliem, and a modicum of clothing doled out annually. 

The soil in this part of Gangpore is exceedingly rich, producing 
magnificent crops of sirosha, sugar-cane, and tobacco, besides the staple 
rice. The plants of the country tobacco grown by the Aguriahs are 
the finest I ever saw, and they grow more cotton than they require for 
their own use, though they do not stint themselves in raiment. I 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 Bhooya villages, and their patches of 
cultivation, separated by miles of the monotonous Sll 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 a 
range of hills, and approached by a very narrow and difficult pass. We 
are still amongst Bhooyas, but here they speak Hindi instead of 
Ooriah, and the peculiarities of Oorinh costume and decoration are 
rarely met with. 

JUSZIPORE. 
The small state of Ju~hpore, though specially mentioned as a ces~ion 

to the British in the agreement taken from Appa gahib, after his 
defeat at getahbuldee in 1818, has hitherto found no place in any pub- 
lished map. In the very latest issiled from the Surveyor General1@ 
office, a few scattered villages of Jushpore are inserted as if contained 
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 singular how old the information mllst be, from which Rome names 
ha,ve been inserted on the maps of the un~irvcyed  part^ of India. 

Konkale appears in large le t tcr~ in about the centre of the tract 

which should be called Juuhpore. I t  iu now an insignificant hamlct,, 
but there ie the trace of a fort, where residcd an ancestor of the 
present Rajah. The pre~ent capital, Jngdispore, is about two miles to 
the north and west of it. 

Jushpore is bounded on the north hy Burway of Chota-Nngpore ; 
muth by Gangpore and Oocleypore ; east by Chota-Nagpore ; and w e ~ t  
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by Sirgoojah. It is about 50 miles in length from north to south, and 

30 in greatest breadth from east to west, and may comprise about 
1000 square miles. I t  contains upwards of 200 villages, exclusive of 

the hamlets or detached huts of migratory hill savages; the populatioll 
is about 30,000, and the total income of the Rajah from all sources 
may be estimated at about Rs. 6000. With this inoderate income he 

maintains a very becoming state, and so rules as to be greatly beloved 
by all his people. 

Jushpore is about equally divided into highlands and lowlands, 
' Oopur Ghtt'  and ' Heth Ghtt.' The highlands consist of a mag- 
nificent plateau, a continuation of the great tableland of Chota-Nag- 
pore, averaging upwards of 2000 feet above the level of the sea, and 
fringed by hills, rising in places 1000 feet higher. The lowlands lie 
in steppes descending towards the south, broken by low ranges of hills 
isolated bluffs, and masses of granite, sometimes semi-globular in form, 
and without vegetation, bare and round as an old man's bald pate, 
and hence the most conspicuous of then1 is called the ' Boora.' 

The Eeb river has its sources in the Jushpore highlands, and grows 
so rapidly into a respectable stream, that when i t  reaches the brink of 
the plateau, i t  bounds into the lowlands with a roar that is heard 
for miles. I t  is, shortly after, joined by another stream, the Maini, 
which also rises in the Jushpore heights. There is a story that, yeara 
ago, an invisible spirit in a visible light canoe ascended the Eeb, water- 
fall and all, to its source, and there the boat is still waiting for the 
spirit's return. I did not see it. 

It is also called the ' Heera' river, as  diamond^ are found in its bed, 
and it is probably the source of the diainoad stores of the Maha 
Nucldee, as I understnnd that none have been found above the con- 
fluence of the two streams. I t  is auriferous, and from time immemorial 
its Rands and deposits have beon explored by hcrcditary gold-washers, 
called " Jhorahs." These gold-washcrs do not, however, confine their 
operations to the bed of the river. They find i t  more profitable to 
penetrate the soil some distance from its banks, and on both 8ides you 
find tracts honey-combed with shafts, sunk by snccessive generations 
of gold Reekers. 

'l'%(lc;o   hafts are from 10  to 30 fect in depth, ant1 three in 

diamctcr. The Jhorahs excavate till thcy cut throngh the upper 
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Btratllm of vegetable mould and the red soil beneath it, and come 
to a layer of pebbles and fragments, chiefly of quartz, forming a 
dirty ilanlp gravel ; this they remove and wash. I have watched 
their operations close along the banks of the river, and at some 
miles distant from the stream, and the process and result was much 

the same in both places. Near the river, five pits or shafts had been 
recently sunk by as many families of Jhorahs, for they work in 

families, women and children assisting. They had one washing trough, 
called a ' clooin,' to each family, and thewashing commenced in my presence. 
The stuff selected 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 moisture, and drying into powder. 
The Jhorahs regard these white spots as the surest indication that the 
gravel contains gold. The stratum of gravel which they were working 
on this occasion was not more than a foot in depth. I t  rests on 
decomposed granite, which civmbles when taken in the hand, and the 
gold-washer8 ~ s n r e d  me that this contained no gold, but I insisted on 
having so&e of i t  wa~hed, and found their statement not strictly cor- 
rect. I t  contains gold, but is less rich in the mineral than the gravel 
above. When the gravel immediately under the shaft is all removed, 
they scoop out from the sides all round, as far aa they dare venture to 
penetrate laterally, and in this way sometimes connect the shafts, but 
they take no precautions, and sometimes, going too far, have to be dug 
out, not always alive I There nppear to have been several accirlents of 
the kind, but with all this danger and labour, the pursuit does not 
return ~nfficient to support them, and they are farmers as well as gold- 
washers. 

They are greedy and recklesa in taking advances, trusting much, no 
cloubt, to the facilitie~ their remote ~ituation gives them, of evading 
payment, and Rome of them are enormousl~ in debt. One man WRR 

pointed out to me aR owing Rs. 1000 I He grinned as the sum was 
mentioned, ZM if exulting over his victim. The greet1 for gold and the 
gambling nature of the pursuit i~ surely a great corrupter of human 
nntnre, for in the midst of a population generally rema~*keblo for 
honesty, t ruthhlnes~ and simplicity, these gold-washers clre mcnda- 
ciniis and unscr~~pnlons rogues. 

Some years ago, R trader came amongst thcm whilst tlicy were at 
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work, accompanied by his wife, hoping to obtain some r e t u n  for the 
advances he had made. H e  dunned and worried 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 gold for him- 
self ! The uilfortunate woman was similarly disposed of. The crilne 

was, however, brought home to the delinquents, who were all transported. 
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 employcd, more than half an 
anna a head, but they admitted that they soinetimes obtained as much 
as half a tolah of gold from one ' dooin' in a day, and this would 
give about Rs. 2 a head to the hands employed, and make up for inany 
blank days. From their mode of washing, there must be great waste. 
I observed i t  is only very palpable 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 
evolved from their original matrix. There is no iildication of flatten- 
ing or rolling out. 

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

I n  1818 when Sirgoojah and Jushpore were ceded to the British 
Governinent by Appa Sahib, the chief of IChooria, hiinself a Icore- 
wah, and clainliug to be hereditary Dewan of Jushpore, uras 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. I n  one of these expeditions, his son Muniar Siugh was cap- 
tured and detained ns n hostage by the British nuthoritics till the  
death of the old chicf, ~vllcn n reconciliation was effectcd between the 
Rajah and nfuninr Singh, who was re~tored to his possessions and 
hereditary ofice. Tlle policy adopted on the occasion has proved very 
~n rce~s fn l :  the dewnns I<orewalis have ever since conducted thernselvcs 
pcacenl~l y. 

Hal-ing expressed a wish to see some of t,he wild hill Korewahs, 
the pesent zemindar of Khooriin, a n~phow of Nulliar Singh'a, ap- 



16 Notes of n t o w  in the Tribebtary Mehals. [No. I, 

peared in camp with forty walbriors of the tribe. Their costume wae 

nothingin particular, except that they had very shaggy heads of hair, into 
which their store of spare arrows were stuck by the barbs. They each, 
carried in one hand a very powerful bow and two or three arrows, and 
in the other the gleanling long edged battle-axe of the country. The 
arrows are carefully made with flat blight heads of iron, 9 inches long 
and 2Q in breadth, with long barbs, the edges and points all carefully 
sharpened. These are attached to light reeds, the other ends of which 
are neatly spirally feathered. 

The men were mostly short of stature but with well knit muscular 
frames, springy and energetic in action, better looking and of lighter 
complexion than the Oraons of the plateau. There was no remark- 
able protuberance of the maxillary processes nor lowness of forehead. 
Those who were old enough had beards and moustaches. They evinced 
no timidity, but immediately on seeing me, gruffly vociferated that 
they had had nothing to eat all day, and they wanted immediately, 
rations of rice, d&l, oil, salt, tobacco and pig, and expected as they 
had come so far to see me, that they were each to be presented with m 
cap, a coat and a waist cloth. 

I placed a small earthen pot on a peg, and offered i t  as a mark t a  
those amongst them who wished to shew their skill in  archery. In 
great excitement, all eagerly volunteered, bows were instantly strung, 
and though they did not once hit the small target, they all planted 
their arrows close to it, and a man in the same position would not 
have escaped. I tried them afterwards at a tree at  40 yards, and almost 
every Arrow told. Their bows are very powerful, and arrow after 
arrow was delivered with a force and rapidity that made one feel a 

very profound respect for this, o w  once national weapon. In  bunh 
warfare it is more formidable than the matchlock, and I do not doubt 
that the Korewahs could render a hostile entry into their country, 
a difficult and dangerous taak. 

There is every point of resemblance between them and tlle wilder 
~ection of the Lurka Cole~, anrl so little do the langiiages of the t w o  
tribes differ, that my slight acqliaintance with that of thc Coles, enrt1)led 
nie to understanrl what the Korewah~, on first appearing, were dcn~nnd- 
ing ; anrl a Cole ch~pramee of mine kept lip a conver~atinn with theni. 

It is almost unneceaaary to seek for fur~lier proofs of affinity, but they 
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are to be found in the identity of many of their customs. Their 

sacrifices in cases of siclcness, their songs, their dances, their mode of 

rlisposing of the dead-all these shew them to be of lrin to the ' Ho' 
or Lurks of Singbhoom, the Moondshs of Chota-Nagpore, and to  
the Sonthals. I t  is not possible to trace the similitude through all the 
relations of life. The Singbhooni Coles live in  large communities 
and have an organization unattainable by the hill Korewahs, who prefer 
to dwell apart. Except on great occasions, when there is a ' gathering 
of the clan,' tlie Korewah has only his own family to thinlr of and 
associate with. The head of the family is chief and priest-the god 
to whonl he sacrifices, the spirit of his father. 

The Korewahs are found also in the wildest parts of Sirgoojah, and 
in the ranges of hills hetween Sirgoojal~ and Palarnow. Many of them 

have abandoned their free mountain life, and have formed settlements on 
the skirts of hills, near villages ; and where this is the case they appear 
to be losing their own language and peculiar habits, and beconling 
Hinduized. 

' The Hill Korewahs 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. Thcy cultivate very little rice. Their crops con- 
sist of pulses, millet, pumpkins, cucumbers,* melons, sweet potatoes, 

and yams. They also g1.o~ and prepare arrow-root, and there is a wild 
arrow-root which they use and sell. Tlle grain they store for minter 
use is secured in small parcels of the leaves of a plant called ' muhoo- 

lain,' sown togcther hy fibres of the same, and these parcels they 
bury. The grain thus preserved remaills for years unimpaired. They 
have no prejudices in regard to anilnsl food, and they drink freely 
of nn intoxicating beverage preparcd by themselves from millet. 
Thcy are R A  devoted to so~lgs and tlances ns tlie Moondahs anti Son- 

thals, and have the mne  ~ t , e p ~  and melorlies. Thcy bury or burn their 
rlcacl, ~~hichcver  they find most convenirnt, but the p~*actice of mark- 
ing the  pot where tllc body or ashes arc (leposited, is common t,o hoth. 

The Khooria I<orcwahs rc.qort in large nnmhcrs to an annual fair 
hcltl nt Mlihreo on t h ~  bortlers of Sirg;oojr\h, ant1 give in barter for HRld 

* Thcy have a gigantic cnrnmbor about a foot and a llalf in length and 
ten inr.1lc.n in din.mckr ! 

a 



18 Notes of a tour in the Trihbta~y Mehals. [No. 1, 

and other necessaries, wax, arrow-root, reain, gums, honey and stick 
lac, nnd excellent iron smeltecl by themselves. The Korewah iron, 

roughly fashioned cts battle-axes, is greatly prized by the inhabitants 
of a11 the neighbouring States. 

Whilst conversing with the Rajah about these savages, he men- 
tioned to me that there existed a tribe called Birhores, whom he accused 
of a sort of interfraternal anthropophagy, of feeding literally on their 
blood relations. 

They are alluded to by the late Col. Ouselcy, in a paper that ap- 
peared in the Jonrnal of the Society for January 1848, but he relates 
the story, as of the Korewahs, calling them inhabitants of Mynepbt 
in Sirgnojah. The Korewahs repudiate all affinity with the Birhores, 
nor could I hear of either Korewahs or Birhores on the Myneplt : tho 
latter are found in some of the wildest parts of Chota-Nagpore and 
Jnshpore, but they we of rare occurrence. With much troilble some 
were caught and brought to me. They were wretched looking objects, 
but had more the appearance of the most abject of one of those 
degraded ca~tes  of Hindu, the domea or pariahs, to whom most flesh 
i~ food, than of hill people. Assuring me that they h : ~ l  thcm.selves 
given up the practice, they admitted that their fathers were in t.he 
habit of disposing of their dead in the manner indicated ; viz. by fcnlsting 
Qn the bodies, but they declared they never shortened life to provitle 
such  feast^, and shrunk with horror at the idea of any borlics l ~ u t  
those of their own blood relations being served 11p at them I T l ~ o  
Rajah said he had heard that, when a Rirhore thought hia end was 

approaching, he himself invitecl his kindrcd to feast on his body. The 
Birhores bronght to me did not acknolvledge t h i ~ ,  but they spolze on 
the subject with a degree of reticence that n~nde mc think it might be 

tme. I told the Rajah to cnrlllire particularly about it, and gave out 

thnt if the horrid rite was   till practi~ecl, it must bc rli~continned. Bnt, 
quer;y,-' would not Snttlrdrcy  reviewer^ regard my order RH 811 illjlldi- 
cious interference with a time-honoured cuatom, on a point that 
were so peculiarly tenacioug of-the clispscrl qf t I r p i T  rlpctd 4' 

The Birhores speak a jargon of Hintli, which I follnd intclliRiblo ; 
end have no other langungc. 

Nine-tenths of the pop~ilation of the renlnini~l~ portion tile , J , ~ ~ ] ~ -  
porp l l ighl~n(1~ ' ' Colrs." Chicfly 01-sons, are vc,y fCw &Ioon. 



dahs anlongst thcm ; the Jushporc Oraons are the ugliest of the race, 
alld appear to me utterly destitute of all ambition to rive into respect- 
ability of appearance. With foreheads " villainous low," flat noses 

and projecting masillaries, thcy approach the ncgro in  physioglloln~, 

much closer than do their brethren in Chota-Nagpore. 
Juslipore produces an excellent iron, much prized for maldng wea- 

polls and in~plcnlents of husbandry. Amongst i ts  exports lllay be 
inclut-ied ahout ten thousand maunds of cotton. 

The lowland villages of Jushpore have a spriizklillg of the tribce 
froin all the surrountiing districts. Of the Orissa type are " Makoors" 
from Rconjhur, the most thriving peoplc in these parts, well dressed, 
and occupying good houses. They have great herds of cattle, like the  
Aheers and Gwallas, Then tliere are a few of the Gangpore Bhooyrts, 
intcrniillgled with a good illally Khairmars from Palamow, (of which 
caste is the Rajah,) and Gours or Gonds from the south and west, and 
as we approach Oodeypore, we conle for the first time on the Knzsrs. 

The Kaurs form a considerable proportion of the population 
of Oodcypore, Si~.goojah, Icorea, Chang Bhulrar, and Korbah of 
Clintteesgurh, nntl there is this point of interest in them, that  
they claim to be the descentlants of the " Kooroos" who fought tlhe 
PAndavas, who, when defeated and drivcn from the scenes of the war, 
fonntl a safc rctrcnt in these nlountainous and densely-wooded regions. 

Tn appearance they more reseinble the aborigines than the Hindu 
tril~es. They arc, in fact, next to the Jushpore Oraons, the ugliest 
race I have seen in the course of lny tour: dark and coarse-featured, 

11roatl noses, wide moutlis and thiclr lips. They resen~ble the Khair- 
\v:~rs of Pnlamow, especially that ill-favourcd section of them called 
Bliogtnhs, in features, but in notliing clse, as the Kanrs are an exceed- 
ingly intlnstrious nl~d thriving people. Their houses are unusually neat 
and cominotlions, built like bnngalows, wit11 vernndalls on two or more 
sicles. Of tl~csc thcrc is on? to each married mcnlber of the family, wllo, 
however, m ~ c t  ~ n d  eat togrthcr ill the largc>st, belonging to the head. The 
hollscs are placed so as to forin a ~iilall court-yard, wllicll is kept scr11- 

pnlonhly clean. Tlic Bi1ul.s do not ,strictly conform to IIinduism: thcy 
renr 1 1 1 ~ 1  clnt fowls, ant1 h:~vc 110 veneration for Brahmins. The " Nilu," 
the viII;~gt~ l,nrht*r, w1io111 they rsonlt~timca crtll Thakoor, is their priest, 

anrl oflic.i;~tcls as s11c11 :11 a l l  111:1rrisgos and othcr ceremonies. The 
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of priestly functions and operatioils with the easy shaving 
line, is singular ; but i t  arises from the fact that the great ceremonial 
law of the Kaurs is all comprised in the act of shaving. A t  births, 
deaths and marriages, the parties immediately interested, and all con- 
nected \\lith them, are clean shaven all round. In regard to the 

disposal of the dead by this tribe, they tell me that they bury those 
that die unmarried, while the bodies of married folk are burnt in 
ol-thodox Hindu fashion ! I wonder if matrimonial interests are ad- 
vanced by this invidious custom. The toilsure of the males is pecu- 

liar ; the hair is allowed to grow long on the crown of the head and 
collected in a knot, but the forehead 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 Kanr. He belongs to one of the aboriginal tribes, and it is a 
remarlcable feature in the religious ceremonies of the people of the 
Tributary Mehals, that the aborigines should have a monopoly of such 
offices. The new settlers dread the malignaricy of the local spirits, 
and to appeave them, naturally rely on the aborigines, who have longest 
known them. The zemindar of Korbah in Chutteesgurh is a Kaur, 
and as far as I can learn is the most influential pcrsoii of tlicir caste 
existing : tliere was a Kaur zeminclar in Sirgoojah fonilcrly, called 
Kumol Singh, bdt he rebelled nnd came to grief. 

Most of the " Khal~a" villages in Oodeyporc are hcltl in falm by 
Kanr~ '  and two-thirds of the population of tl-icse vil1:~~e.q arc Knurs. 

With orie exc~ption nll thc pcrinai~erlt service tenures of Ootleypore 
are in the hands of Gours, and the people in those e~tntcs are for the 

most pait Gours. We fintl thcrefore, t h ~ t  thc (Xonrs have, in Ootlcy- 
pore, a position ~imilar to that heltl by the Hhooya~ in Barnrd, Gnug- 
pore an41 Bonai, an11 the right to the officc of Dcwan and to instal o 

now Ilajnh, claimed in those distxicts by certain Hhooyas, is in Ootlcy- 

porc claimed by one of the Gonr zcinilirlar~, Bhowa~~y sillgh of 
Kourajlah. Tlius wo find the Gunrs or  Ctcmcl~, w l l ~  i l l  B,)llni wcm 
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classcd amongst the most degraded of the people, (and in Gongpore 
not held in  much higher estimation,) holding a high position in 
Oodcypore. 

I have insensibly glided into Oodeypore. I n  no published map are 

the boundaries of that dist,rict defined. It has to the north the great 

tableland of the Mynepgt, as a massive barrier between it and 8il.g.00- 
jah, to the west Korbah of Chutteesgurh or the Belaspore district, to  
the south Raigurh, and to the east Gangpore and Jushpore. It is 

about 64 miles in length by 40 in  breadth, and contains about 1800 
square miles. There are 220 villages. The population may be roughly 
estimated at 25,000. The only river of consequence is the Mand, an 
affluent of the Mahanuddee. It rises near Girsa in Sirgoojah, and re- 
ceives the streams that flow south from the Mynepbt. Near Rabcope, 
which, though not much of a place, we may call the chief town, it has 
cut its way through a great mass of sandstone rock, and now flows 
without obstruction through a narrow pass with perpendicular or 
rather overhanging cliffs, on the highest portion of which the former 
Rajahs of Oodeypore, like Barons of the Rhine, had their castle. The 
site  as occupied by the leader of the Oodeypore insurgents in 1857- 
58, 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 froiri the land as froin the river 
side. The river has generally a deep cut channel, flows in  alternate 
rapids and pools, and is not navigable in any part of its course. The 
country north of Rabcobe riscs in steppes to the base of the RTpncplt, 
but the surface is everywhere nnclulated by masses of sandstoile rock, 
forniing hills, dividing nnd enriching the culturable lallds, as thc roclrs 
have ~nany  springs, from which fertilizing s t rcam~ are ever f l o ~ v i n ~  
over the terraced plains. But  with a11 these advantages the co111ltl.y 
is sparsely populatccl, the villages sinall and ' for bet\vecn,' and there 
appears little prospcct of improvement, as thc clistricts all rountl are in 
much the sarle condition. 

There i~ nt present hut one weelily nlarlrct held in Oodcypore, at 

Dalrrec, 24 milcs due south of Rfibcobe. This i~ ~t tcnt l rd  by proplo 
fronl It:~igurh, Chnttcesgurh, Sncktce, k c .  The chiel' csports arc lac, 
cotto11, resin, oil sceds, rice, wilt1 arrow-root., iron, ancl ;L s111a11 clna~llity 
01 gold. 
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Tlre protluction of the precious metal is restricted by the limited 
nunlbcr of gold-washers. Tliere are now only six families of that pro- 

fession on the estate. The same cause may be assigned for the limited 
production of iron, as there are not more than ten families of smelters 
in all Oodeypore. I saw the gold-washers at  work in  pits similar to 
those I inspected at  Jushpore. The deposit sought and the method of 
working it is the same in both mehals, but the deposit in Jushpore is 
snpposccl to be the richer of the two. I n  Oodeypore, the gold-washers 
produced, as the result of a day's labour, only 3 grains of gold to each 
" Dooin" or trough, but I am satisfied from what I saw of the quan- 
tity of gold exl~ibitell at  each washing-out of the trough, 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 lnonopoly of 
the gold trade ; and it did not suit them that he should see a better 
yield. 

The export of ' lac' from Oodeypore is said to amount to about 
2000 mslunds annually: I have not been able to gain any information 
in  rcgnrd to other produce, but the heavy expense of carriage and 
conseqnent low prices offerctl, are very discouraging to the producers. 
Amongst the mineral resources not yet utilized, is coal ; seams have 
been ohserved at  B a i ~ i  south-weat of Rabcobe, and other places. Linie- 
done is found under the Mynepbt. 

SIR~OOJAH. 
I entered Sirgoojah from the north-west corner of Ootlcypore, nn- 

cencling tlre Metringa Gh5t and pa~sing along n ridge, a cyclopean wttll 
<)I san(1xtone t l ~ a t  actually divi(lcn the Honrcea of the Rchnr, an nfnucnt 
of thc Soanc, from nome fcetlers of thc RIantl, an nffl~icrrt of the Maha 
Nudtlce ; ruld near the sarne point the houn(lwitv of Sirgoojalr, Oodey- 
1,t,r.th ant1 (:h~lt tccsprl~ meet. Clear of the Gl~iit, which is very ~ t e e p  
ant1 tlilfic.~ilt, I find 111y~elf at the wc~tern extremity of the great Myne- 
pit, which I-ism .rnla~jestic:~lly Frotn the plain in n s~lccension of bold 
11cntll:in~ls and prnnlontoricg, 8s onr own p.oiirl islancls rinc from the 
st1n ; 1311tl :LH tho eyc  follow^ w11:xt RO muoh re~cm1)lon a long connt line, 
thll rlrin~l i~ fillell with the illen that the occan must once hnvc r.olled 
whrrr tho Sdl trrcs now wavr, nntl t h i ~  is strongt,llcned when nf(! tlirn 
t o  t l ~ t :  i~olatctl I~loff~ having a11 the I~at l i r (~s  of the ntninln~ltl, frc~m 
which t l~cy  apllt'nl. l o  havr\ htcn cut  oft, risirlg nbr11l)tl y l i  ltc identle 
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from the sea, not less than 2000 feet above the plain, or appearing ill 
the distance, from the parallel markings on the face of the roclr, like 
huge casemated batteries protecting the coast. 

The country teems with architectural remains of a race who 
appear to have left no other trace of their existence. On the  
banlts of the Rehur, in p e a t  heaps of carved stones, shafts, bases, 

capitals, friezes, architl.aves, lie the ruins of nun~crous te~nples of a 
vcry allcient type. (The Rajah's cousin, La11 R.lohessurec Persxtl Singh, 
on whose estate they lie, is very irreverently nsing them up in the  
construction of a sporting lodge). Tlie haglnents apycar to have been 

put together as children build with wooden bricks, all in parallel 
courses, with not;hing but their weight and adaptation of the pal-ts to 
keep them in their position ; and thus their overthrow, which from tho 
studied mutilation of-all the idols could not have been accidental, was 
easily effected. There is no indication of any kind of celllent or of 

iron bindings having been lisetl in the structures. 
Amongst the isolated hills mentioned above, the most conspicuolls 

is that of Rama or Ramgurh, which rises fro111 the plain abont 8 miles 
west of the Mynepgt. From one distant aspect, the upper portion of 
the hill alone appearing above the Sbl forest, its resemblance to a 
monster foit with a cupola roof is vcry strilring, so rcgilnr is its form 
and so abruptly precipitons are its sides. Approaching it, however, i t  is 
fieen to have a variety of outmorlts of its own. 

The ascent coinlnences from the north side, procccding up anti along 
narrow ridges of one of these outworlrs, till you reach nearly to the 
~ R R C  of the great rock itself, and there are the ruins of a vcry ancient 
stone gateway. T l ~ e  lintel now lying on the ground is ntlorncd with 
the image of ' Ganesh' cts thc Janitor. Inside, bctwecn tllc gatc ant1 
thc roclr, therc is a level path both cast anti west. Proceeding ~vcst\vartl, 
yo11 come to an omplc space of levcl ground affording room for a s111tll1 
encamp~ncnt, in deepest shade, undcr a perfectly pcrpcndiclllnr l~ortion 
of the huge rock, rcmintling oilc of tlic description of ' Sinai,' the 

rnonnt that could hc toncIie(1 with thc hand but must not. The np- 
proavh to t l ~ i ~  spot from thc gatewrty was originally protcctc,l by a 
ston(. hrcast~vorlr now fallen, mld thc importance of protcc'ting it is 
ohvionq, a3 11cre the rock scntl~ o11t n jet of l)crfcc.tly l)nrc w ~ t c r ,  just 
s11clr as nllc c.onld ~uppcwc to  hnvc issuctl by 1)ivinc cornlnalltl nt the 
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touch of Moses. The temperature of the  water was, strange to say, 
much higher than that of the air, but cooled in a sorai it was delicious. 
A broad seam of coal is llere seen underlying the sandstone. It burns 
well, but I say no more about it, as the Sirgoojah coal from this 
vicinity has been fully reported on by my predecessor Col. Ouseley. 
To continue the asc'ent of the hill, you repass tlie gate, and proceed by 
an easy path three parts round the hill to its southern face, and then 
as best you can lip, by an exceeclingly difficult zig-zag path, some- 
times a mere ledge cut out in tlie rock. Jus t  at  the cornnlencement 

of the difficult part of the ascent, you pass a large boulder of sand- 
stone with nothing to distinguish it externally 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 enough for a slender n u n  to creep in by. The open- 
illg is not secn from the path ; so that an unconscious pilgrim might find 
himself exhorted by a voice from the bowels of a rock in a manner 
truly awe-striking. Crowning the most difficult part of the ascent, 
so perched that you cannot obtain a good view of i t  witholit loolring 
right up to the sky, from a position that makes it unpleasant to throw 
your head back to the necessary angle, is a second gateway, which is in 
better preservation, and is the best executed and most beautiful architec- 
tural antiquity of the entire region. Though its origin is eqi~ally 
unknown, i t  is unquestionably a more modern work than the otller 
gateways and temples on the hill. It belongs to that description of 
Hindi1 architecture which bears most resemblance to the Saracenic. 
Instead of a flat lintel over the gate, we have an arch formed of three 

voussoirs of ntonc. The soffit of this arch is cut into a wavy scroll, 
terminating on the abutments, in heads of some animal not clearly 

cli~ceinible. There is an exterior and interior arch of this description, 
~pringing from fluted pilasters, a n ~ l  the space of about three feet be- 
tween them is coverer1 in hy another loftier arch similarly formed. 
Entering, you find yonlaelf in a small court, at the bottom of a flight 

of steps. A projection of the rock  ha^ been scarped to form t,llie 
resting place, and from i t  n most extensive view ~ o l ~ t l l  and tvrst ia 
obtained. The steps are to tho right as yo11 ~ n t c r ,  to the left tllrre ia 
n projection with stone hrcast~worlc n~c t l  as a look-out. Opl,c,sitc the 
entrance, there was a covcl-cil colonnaqlc, 1111 t t llis ha8 fallcn i n .  
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In the thiclcness of the gateway ~ra l l ,  a niche four feet in dcptll ant1 
al,out eight feet in height and breadth, is divided by a C O ~ U I ~ I ~ I  still in 

position, shelving how the fragments of the coluinns of the ruined 
colonnade should be restored. The shaft and base are octapnal  and the 
bracket-like projections of the capital are crouching human figures, so 
placed, that  head, arms, hands and back all appear to mpport the  
abacus. There is one well executed figure in this enclos~~re, of a man 

kneeling on a coiled cobra, and with snake 11eacls peering over each 
shoulder. 

A flight of 48 cut stone steps leads from this resting place to  
another inass of rains which appear to  have been a temple ancl gateway 
coinbinecl. There is here an inlage of Durga vrith 20 arms, another 
with eight, and a large figure of Hunooman, all more or less mutilated. 
w e  are now on the ridge fornling the top of the hill. Rare as are 

the sides of the rock, there must be here a great clepth of soil, as i t  
supports a vaiiet,y of large forest trees and shnibs, which are growing 
luxuriantly. On the  highest pait of the ridge and about the centre 
of the hill, is the temple, which contained no doubt the principal object 
of ~vorship. It consisted of a small fane, the inner crust of 
constructed of parallel courses of roughly cut stone, is still standing, 
with a detached portico on colnmns. It is sniall and insignificant, but 
no doubt immensely old ; i t  is impossible to say to 1\~1lat idol or object 
of worship the temple mas originally dedicated ; at present, on the old 
(' arglia" or stnnd, there is a group of Vishnu with his wives, but the  
group does not fit the pedestal, is of more elaborate worlrmanship than 
the figures that are lying abont, and whilst all the old figures are mu- 

tilated, thir; one is perfect. I conclurle that i t  was placed in the temple 
after its paitial destruction, and the mntilation of the original imagea. 

I found the air on the hill keen and invigorating. There is space for 
seocrnl houses on the ~arldle back ; and as i t  is nn independcnt ifiolated 
mountain, i t  conln~rnid~ an extensive view, shewing that all this part 
of Sirgoojah, which thc maps m ~ k e  out to be a mass of hills, from 
the foot of the Mynepfft, as far as the eye fro111 this elevation can 
penetrate wefitward, is, thus seen, a plain slightly undulating, hut on 
the whole well ~dnpted For the Railvond, ~vhicli, I an1 confident, mill some 
day hr lnn~lc tlirnllgli it, colinrcting, bp tlie most direct route, Calcatta, 
.Central I n d i a  nnd B n ~ n h n ~ .  

4 
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The tablclaild called the Myllepit is 50 miles in length by 40 in 

hrexdth, with an elevation of 3,700 feet above the sea level. I ts  soil, 
like that on the Ramgurh hill, is deep and rich, and it possesses numer- 

ous springs and streams. I t  abounds in game; gaur, buffalo, tigers, 
leopards, and deer, and some of the streams are large enough to give 

the angler gentler sport. The day must surely come for the fructifi- 
cation of all these natural advantages, and the t n c t  now occupied by 
a few herdsmen and savages, may become the head-quarters of a divi- 
sion, or the seat of a Government. 

Not far from the summit of the Ramgurh hill, an attempt haa been 
made to con3truct a tank, but it probably was not a succese, and it is 
now nearly filled up with light vegetable mould, of not less than three 
feet in depth and quite dry. In  another direction, a descent of a few 
hundred feet brings you to a p o l  of good water percolating a 
seam of white calcareous clay. A party defending themselves on the 
rock could not be cut off from this rlupply, as it is perfectly inaccessible 
from below, but it would not Be adcquate to the supply of a large 
party, and the next nearest source is the spring near the first gateway. 

But the great curiosity of the Ramgurh hill has yet to be described. 
Two of the spurs of the great rock, themselves rocky and precipitous, 
forming buttresses on the northern face, instead of gently blending 
with the plain like others, have their bases truncated, and then united 
by a vast natural wall of sandstone rock, 150 yards thick and 100 t o  
150 in height. A serni-circular or rather horse shoe shaped nook is 
thus formed, which, f ran the height and precipitous nature of the 
eandstone mck enclo~ing it, would be almost inaccessible, had not na- 
tnre provided an entrance by a natural tunnel through the subtending 

wall. This is callcd the " Hnthphor." The waters collected from 
oprings in the nook form a little dream that flows out through the 
tunnel. At its mouth it is about twenty feet in height by thirty in 
breadth, but at the inner extremity of its course of 150 yartrcts, it ie 
not more than eight feet by twelve. A man on horseback could ride 
through it. The sand of the stream in the tiinnel was impressed with, 
old and recent foot-prints of a whole family of tigers, who had taken 
up their abode in this plemant and secure retreat, but we did not find 
them at home. The horse shoe embrace8 an acre or two of pound, 
well woocled and undulating, so that a collsiderable body of men could 
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conveniently encamp there. I n  the face of the great rock opposite the  
entrance, two large caves have been excavated by human labour, the  
largest of the two, sufficient to afford accommodation for forty or fifty 
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 t o  

leave a platform of stone, extending through its whole length, and also 
in the recesses, for the occupants of the cave to sit and sleep on. The  

floor is some fifteen feet above the ground, but is accessible by steps 
cut in the rock. I n  both caves I found inscriptions carved on the rock 
in ancient ' Pali' character, and I made the best transcript of them 1 
could : this is now in the hands of Babu Rajendra La1 Mitra, and if 
will, I trust, throw some light on the history of the retreat. 

Since writing the above, I have seen Col. Ouseley's brief notice of 
the Ramgurh hill in the Asiatic Society's Journal No. CLXXXVI. for 
January 1848. H e  does not appear to  have observed the inscriptions, 
and I do not recollect having seen in the caves any of the stone figures 
that he noticed there. They may have been since removed. Col. Ouseley 
calls these antiquities cave temples, but there is nothing now to indi- 
cate that they were intended as places of worship. 

There are Inany other interesting collections of ruins in Sirgoojah. 
Those to the west, in the Pal Pergunnahs, noticed by Col. Ouseley, I 
have not seen, but he found there a stone with an inscription on it, 
which I think must be in the Society's museum. On t.he banks of the  
Kunhur river in Tuppah Chulgalee, there is a large collection of 
temple ruins. Three distinct heaps of fragments were a t  my requeet 
opened out, till the foundations of three large temples dedicated t o  
Sliiva and Durga were disclaqed. The object of worship in the largest, 
waa a huge Lingum, five feet in length, which we found divorced from 
its appropriate " Yoni" as if i t  had been blown up. The latter was 
o mashed into several pieces by the destroying force, whatever i t  may 
have been, rrnd the nnnlerous u d l y  maimed gods and goddesses that  
were found in t'he debris, are further nlemorials of the barbarous zeal 
of some nncompromising iconoclast: I observed a Shib's bull in good 
preaervatinn, a8 large n8 life, a well executed figure of ' Parvati' 
three feet high, and a gland, colossal, four armed figure with one foot 

reeting on a broad-edged axc, not unlike what is &ill the national 



?? 8 Notes of u toes?. in the T7.z'butary Mel~nls. [No. 1, 

~ e a p o i l  of the tributary melinls. Close to the temples there is  a stone- 
fnceil tank. 

Six nliles to the west of the above ruins at  Sil-nidee there is  another 
s ~ i ~ n l l  temple which appears to have been overlooked by the clestroyer. 

The dome over the fane is still stancling, and part of the vestibule, 
the latter a pyrainidal roof slippol-ted on columns. The stones forming 

the lintels and uprights of the entrance to  the fane are elaborately 
carved witll minute representations of all the principal Hindu gods, 
Shiva ant1 his wife on Nandi occupying the place of honour in the 
centre of the lintel. 

The Rliksale Rnjpoot family who .now hold Sirgoojah, have no 
tradition regarding the antiquities I am describing, but they tell me 
that  under the Mahratta rule, their ancestors often availed themselves 
of tlie retreat of the Rathplior to save their property from pillage and 
their women from dishonour. 

The ruins of an ancient castle of the Rulcsale Rajahs of Sirgoojah 
are to be seen on a hill near Bisrampore, and this appears to be the  
Sirgoojah, marlred as the chief town on the map, shewing again the  
antiquity of the information from which the maps of these ullsurveyed 

tracts had been filled in. 
According to the tradition preserved in the family, the first Rulcsale 

mas called into existence by a ' Muni' or sage, to  destroy a demon 
that  troubled the holy man ip his devotions. The hero thus created 
was the ancestor of the lovely Rukmini carried off by Krishna. I n  
about Samvat 251, a lineal descendant of Rulrmini's brother, Ruk- 
m m ,  entered Sirgoojah anrl fought with and killecl the Rajah of the 

place called ' Ralind,' and became Rajah in his room. The present 
Mnh~rajall Inrlerjeet Singh has a family tree to shew that he is the 
111th in descent from the conqueror of Balind ! but I have been told 
there is n popular traclition assigning to the family n local origin, end 
con~itlering there &re no Ruksales in any other country, i t  is not un- 
likely that it in the most truthful of tho two. If eo, i t  i~ 
that the funlily are tlerivcfl From the same ~toclr as the ' Gtour~,' the 
most influential and numerous of the rnces now inhabiting Sirgoojah. 

In A. I). 175H, a Mahratta army in progress to t l ~ e  Ganges 
overran the district of Sirgoojah, nnd the chief wns compcllcd 

to  ackilomletlge himself R tributary of t l ~ c  Bcrar govcrnment, but 
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beyond a fine imposed at the time, and engagements talren for tlie 
security of the roads from Mirzapore, Benares and Gya to the capital 
of Nagpore, no proofs of submission were exacted. 

In  the year 1792, Sirgoojall first engaged the attention of the British 
:Gov,ernment, in consequence of its Rajah Ajeet Singh having invatled 
and taken possession of Burway, a Pergunnah of Chota-Nagpore. A t  

the recluisitioll of the Governor-General, the Rajah of Berar interposed; 
but ineffectually, as about this time, on the death of Ajeet Singh, his 
third brother La11 Sungrain Singh usurped the chieftainship, murdered 

Ajeet Singh's widow, and not only retained possession of Burway, but 
assisted a rebellion in Palamow against the British Government. This 

led to an expedition into Sirgoojah under Col. Jones by order of 
Marquis Wellesley, which resulted in the restoration of Burway to 
Chota-Nagpore, and Sirgoojah itself becaine 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 area with any degree of accuracy. I t  is about 90 
miles from east to west and 80 from north to south ; is divided into 26 
tlippahs and contains 1197 villages, and according to a return of 
houses made some years ago, a population of 1,30,000, one llundrcd 
and thirty thousand souls. About one-sixth of the whole are of 
the Gour tribe : the Ichairwars, Ra~vrs, Kisan Rajwars, Kore- 
walls and Coles number from 5000 to 7000 each : there are about 2000 
Bhooyas, and about as many of tlie hill tribe found in greater numbers 
furtller west, called Boyars : the renlninder of the population are for the 

most p ~ r t  Sudras. The r~lling race, Rajpoots, number only 505 souls, 
and thcre are only 369 Brahmins. 

Of the Gours, I have already observed that they are the same ns thc 
Goilds of the sonth. Of this there call be no doubt, as we find amongst 
the Gonrs of Oocleypore and Sirg~o~jah, blood relations of the Gontis 

down south ; and they intermarry. It is only a tliffcrent way of pro- 
nouncing the ilamc of the tribe. They have always I believe been 
considered ns amongst the aboriginal rnces of India, but in Sirgoojah 
and Oocleypore they are completely Hindnised, retaining neither the 
langongc nor any othcr characteristic of their own race. 

Tht. Kanrs and Korewnhs have already been di~posed of; the 
Colcs must hnve a chnpter to themselves ; tlic chnmcteristics of 
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t,he Rajwitrs and Kisans I have not yet had an opportunity of study- 
ing, and shall conclude with a few words about the Khairwars. They 
are Eound in many parts of this province but are 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, supposed to  be named after them, and they are found about the 
Kymoor hills. The Rajah of Turki in that vicinity is a Khairwar. 

I n  this division several of our great men are said to be of Khairwar 
extraction, but they are all now undergoing that process of being 
refined into Rajpoots which I have described as likely to have occurred 
in other families, by intermarriage with Rajpoot maidens. They have 
to pay very high for the honour, but by giving large dowries with their 
danghtem, they sometimes obtain for then1 also the distinction of 
Rajpoot alliances. 

The two races appear to blend well ; a handsomer and more ener- 
getic stock is the ~'esult ; so the aspiring families I allude to, have 
gained something by their outlay in marriages, as the ordinary or pure 
Khairwars are generally a dark, ill-favoured race, with coarse features 
and of lazy unimprovable habits. 

The people called Bhogtahs are a Khairwar tribe. There waa r 
small clan of them in Palamow, who long defied the power of the 
British Government. They lived on a narrow plateau, with the Sir- 
goojah mountains behind them, and a range of hills with diffcult 
passes in front of them; and with the cattle and property of their 
neighbours, they did very much as they plemed; and a8 they had 
wonderfully contrived retreata amongst the hills and rock8 for them- 
selve~ and their plunder, they defied all efforts to capture them. At 
last the wild country they occupied was given to them at a nominal 

rent, on condition of their living honest and peaceful lives. This kept 
them qniet for many yeara, but when the mutinies broke out in 1857, 
the two chiefs, J~ilurnber and Pitlimber, header1 an in~urrection in Pala- 

mow and came to unmitigated grief. One wan hanged and the other 
WM transported for life and died in the Andamrtns. 

The actual income of the Ra,jah of Sirgoojah from all Rourcefi i~ not 
more than Rs. 30,000 a year: the e~tates held by members of hie 
family are worth in addition about Rs. 23,000, and other V R ~ R R ~ R  hold 

cetates worth annually about Rs. 20,000. A fixity of tenure is the 
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predominating feature in the revenue systein of all the Tributary 
Mehals, and will no doubt be found to prevail in all parts of Hindu- 
stan where ancient landmark8 have not been swept away by the tide 
of conquest. In  these mehals, the great mass of the cultivators arc 

the descendants of those who first occlzpied and tilled the soil, and t o  
them, (says Malcolm in his Central India,) according to the most 
revered texts of the sacred writers, the soil in the first instance belongs ; 
and where a monarchy or chieftainship is by some process eliminated, 
the peasant proprietor contributes for the support of the sovereign a 

moderate share of the ~roduce of his land. This accounts for the 
lowness of rates of rents that pevail in these districts. The actua1 

rent does not exceed 2 annas a beegah in Sirgoojah, and this is un- 
changeable. I t  probably represents the proportion of the produce first 
assigned to the chief, and both the cultivating classes and heads of 
villages in this province are exceedingly tenacious of their right to 
pay no more than one fixed rate of rent. The hereditary village head- 
man pays no 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 has arisen of 
giving as an ordinary contribution, a sum equal to the amount paid as 
rent, whilst extraordinary contributiona are often exicted, and demands 
made for unpaid labour, which must greatly hamper the productive 

industry of the cultivators. I n  Sirgoojah I asked the Rtijah and 
zemindars if all these irregular demands could not be done away with 

and a fair fixed rent tnken in lieu. They expressed their willingness 
to abide by any arrangement of the kind that I could make, but refer- 

red me to the rent-payers and village headmen. They, with one con- 
sent, refused to acquiesce in any enhancement of rent. 
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D e s c ~ j y t i o l ~  of a supposed nmu Genus of the Garlitla?, Az*aktrn.-By 
Lie1rt.-cvol. S. R. TICKELL, Bengul Stiz$'. Plate I. 

[Author's date, October, 1862.1 [Received 8th June, 1864.1 

Order. MALACOPTERYGII SUBBRACWIATI. 

Family. GADIDB. 
Genus. ASTHENURUS (mihi). 

(au8cv;ls feeble and Oup& Tail). 
Body rounded-very little con~pressecl-head small, muzzIe short, 

month wide with a singIe row of minute teeth in each jaw, and a 
band across the anteal part of the palate. Scales of a medium size. 

No lateral line visible. Fins ; two dorsals and two mals, joined by 
intermediate detached rays, which are partially rnembrancd. The 

anterior dorsal and anal, quadruple the height of their posterior 
fellows. Ventrals jugular and filiform. Caudal biIobed and very sina11. 
Brancheostegous rays 7. 

ASTIIENURUS ATRIPINNIS. Ticken. 
Specimen 5g long. The largest of 4 or 5 observed, Akynl, harbour. 

Araknn. October 15th, 1862. 
S t ~ t ~ c t u r e .  See above for Genus. Body lengthened in the portion 

of the tail behind the 1st dorsal. Heat1 small ; snout short and blunt. 
Gill plntes smooth and smooth-edged, their clivisioils not very distinct : 
bat suboperculum large : ncnlcs ~nedinm-sized, semitranupurent aid 
dec.irluous. Along the baclr, froin occiput to 1st D, a me~ial groove, 
with n ritlge dong each ,side Tor the whole length of the fish to caudal. 
A (leeper groove along mesial belly, in which thc ventrttls can lie 
enca~ctl. IntermnxiIlary Iong and narrow, ant1 ,set 1vitl1 a row of 

minute pointccl teeth jaif~mc~d close togetlicr. Mnntliblt.,s with a sinrilnr 
row, ,smaller still. Rest of month smooth. Tongne ,short, rouncl, tied 
down to floor of nlonth. Sc:~lcs rouncl at frcc edge, conc*cntrically 
fnrro~vrd ; about 67 from giIl cover to base of C anti 14 tierfl. Air 
hladder large. It8 ~hnpe  and that of thr intc~tineq colil(l not he nscer- 
tained, as the ~pecimen cxumirlctl hntl b ~ e n  n long tiinct in spit-its. 

Finq. 1ut D 20, (lettit-hctl  ray^ 15 - 211d I) 20.-P, 21.-V 6.- 
A 20, detached rays 12-21111 A 26.-C G-2:) G .  
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.'' 61 the deyrec of uncertainty loltich Local Attraction, i f &  alloroed 
for ,  occasions in the Map of n Country, and in the Mean Figure of  
the Ear th  m determined by Geodesy; a Methnd of  dtairving the' 
Mean Figure free f r o m  ambiguity h~ a comparison of the Anglo- 
Gal l ic ,  Russian,, and I n d i a n  A ~ c s  ; and Speculations on  the 
Co?wtit.rction of the E a ~ t h ' s  Crust."-By BRCIIDEACON PRATT. 

[Received 4th Anguet, 1864.1 

T o  the Secretary of  the Asiatic Society. 

SIR,-I beg to  forward t o  you a copy of a Paper lately printed in the 
Proceedings of the Royal Society (No. 64) on the topics notified a t  
the  head of this letter. Two years ago yo11 accepted from me 8. 

L L  series of Papers on Monntain and other Local Attraction in  India," 
and publisher1 in your Journal a memorandnm, regrartling the  effect 
of local attraction upon the operations of the Great Trigonometrical 
Snrvey of t h i ~  country. The present Paper is not confined to  India ; 
bnt appertains to the globe in general. B u t  as the results of the 

Indian Survey occupy an important position in  the calculafions, yo11 
may deem it t o  be not irrelevnnt t o  the objects of your Journal t o  
publish some acc.onnt of it. 

T h e  &ate in which the qnestion of local attraction was left in my 
former comm~lnicntions to  the Royal Society was this :-That in India 
the  deviation of inqtnlnlents of observation from the true vertical 
c a u ~ e d  by the Mountains and by the Ocean i~1 very great, fnr greater 
than hnd ever been ~upposecl; thnt this deviation might he much 
incre~sed or cljminished by the effect of variation8 of clcn.gity in the 
nolid crust of the earth, but that  of the amount of this we have no 
means of jnrlging, as we me entirely ignorant of the constitution of the  
cnlst :  and that the effect of local attraction on thc Mnp of India 
constructed from the  Survey woiilrl fortiinately rlisnppcnr ag far a8 
regards the relative position of  place^ laid clown, 1)11t that  the prcci.qe 
position of the Map on the terrestrial spheroid coillrl not he dixcovcrpd, 
as i t  woulrl rlepenrl upon the unknown totnl r r ~ ~ ~ l t a n t  local attraction 
arioing from all causes at the station from which the Burvey opcrstions 
commence. 
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M. Otto Struve has lately called attention to sinlilarly important 
deflections caused by local attraction in Russia-and especially to a 
reinarkable difference of deflection a t  two stations near Moscow, only 

about eighteen miles apart, which is attributed to an invisible 
mnlinown cause in the strata bclow. 

I t  has become, therefore, an important inquiry :-What degree of 
uncertainty 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 observe, that the paper is complete in itself, and does not require 
a study of the previous communications. 

2. With regard to the construction of Maps from Survey operatioils 
I show, as before in India, that no map in any other part of the 
world will be affected except in tlle way already stated, if the length 
of every measwed arc of latitude is not greater than twelve degrees 
and a half, and of every measured arc of longitude not greater than 
fifteen. Now in point of fact, however long the great arcs (such as 
the Anglo-Gallic, the Rns~ian, and the Indian) may be, they are 
always broken uy into much smaller portions, so as to' bring them 
very far within the above-mentioned limits. I3ence the maps 
constructed fro111 geodetic operations will always be relatively correct 
in theulsclves ; but thc precise position of the map on the terrestrial 
~plleroid will be unknown by the amount of the unlrno\vn deflection 
of the plninb-line in latitude and longitude at thc place which fixes 
the mnp. 

In  India the effect of the Himalaya Mountains and the Ocean, 
tctlien alonc, 11-onld tllro\v out the map by nearly half a mile. And, 
as alrcncly stsatcci, thcrc is 110 way of discovering witti certainty how 
much this is incrcnscd or di~ninishetl by the cffect of variations of 
dcnsity in the c~~zs t .  If, ltowevcr, the calculatiolls which I give in 
the third section of this Paper arc nccept,erl, tlicy sliow tllnt tlle cffect 
of variations in the dcnsity of tllc cl.ust bclow n111~ost entirely 
cnnntcracts that of tllc mountains and ocean at Darnargicla in 
htitudc 18' 3' IT,", nltd the displ,zcemmnt of thc map i a  almost 
inscnsihlc if fixed by tllnt station. IE fixecl by the obsc.1-ved latitude 
of nny othcr station, the map will hr out of its pLmc by tllv local 
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deflection of the plumb-line at that station. This, in the Indian 

Great Arc, will not exceed (supposing my reasoning as described 
below is accepted) one-thirteenth of a mile at  any of the stations 
where the latitude has been observed. I t  appears also from these 
calculations, that, except in places evidently situated in most dis- 
advantageous positions, the local attraction is rarely of any consider- 

able amount. 
3. In  the second section of the Paper I proceed to ascertain the 

degree of uncertainty introcluced, by our ignorance of the amount of 
local attraction, into the great problem of the Mean Figure of the 
Earlh. 

Bessel was the inventor of the methocl now in use for solving this 

problem. His method enables us to bring all the arcs wkch have 
been measured in any part of the world to bear simultaneously upon 

the solution. He made use of arcs measured in eight parts of the 
earth's surface ; called the Anglo-Gallic, Russian, Indian 11, (or Great 
Arc), Indian I, Pl-ussian, Peruvian, Hanoverian, and Danish Arcs, 
the first three of which are very long. For each of these arcs he 
made use of an ctlgebraical symbol to represent the unlrnown error of 
the precise position of the arc on the meridian. In his method ho 
treats these eight quantities as independent variables ; which is 
tantamount to ignoring local attraction altogether. The calculations, 
therefore, of the Mean Figure of the Earth hitherto ~nadc have left 
this most important element out of consitleration. To renlcdy t,lliv 
has been my object. By a change, I venture to call it a correction, 
of Beusel's method I have ~ucceeclecl in obtaining forrnn1,l: for the 
semi~xes and ellipticity of the Mcan Figure, wllicll involvc cxprcssions 
for the unknown local rleflcction~ of the plumb-line at thc standard or 
reference-stations of the several arcs. 

If a and b represent the semiaxes and c the ellipticity, t,hc following 
are the results nrrivecl at :- 

a=20928627 + 1057.8t, + 3-22.9t9 + 152.3t3 + 27-31, + 93.6t ,  
+ 8.8t6 + 63.7t ,  + 62.91, feet .  

b=20849309-3562.6t, - .334.3t2 -661.3t3 - 101m5t, -372*Gt, 
-.14.0t6 - 249*3t, - 249.1t8 . fpr t .  

Frorn these we may easily deduce the ellipticity 
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1 
e=- 

- 263.9 
( 1+0*0608t ,+0~0085t,+0~0103t3+0~001 6t,+0.0051)t5 

+ O.OOOSt, + 0*0039t, + 0.001639t8 }. 
where t, t, .. . t, are the eight unlrnown deviations of the plumb-line 
from the true vertical at the standard statioils of the eight arcs mising 
from local attraction. 

These formuls for the seilliaxes and ellipticity of the meall figure 
of the earth show us, that the effect of local attraction up011 the final 
numerical results may be very considerable : for example, a deflection 
of the plumb-line of only 5" at the standard station (St. Agnes) of the 
Anglo-Gallic arc would introduce a correction of about one mile to the 
length of the semi-major-axis, and inore than three miles to the semi- 
minor-axis. If the deflection at  the standard station (Darnargida) of 
the Indian Great Arc be what the mountains and ocean make it 
(without allowing any conlpeilsating effect from variations in density 
in the crust below, which no doubt exist, but which are altogether 
unl<nown) viz. about 17".24, the semiaxes will be subject to  a 
correction, arising from this cause alone, of half a mile and two milcs. 

This is sufficient to show how great a degree of ~mcertainty local 
attraction, if not allowed for, introduces into the determination of tlie 
mean figure. As long as we have no nieans of ascertaining tha 
arnonnt of local attraction at  tlie several standard-station8 of the arcs 

employed in tlie calculation, this uncertainty regarding thc mean 
figure, as deterillined by geoclesy, inust remain. Tlic effect of our 
ig~iorance in this casc is far more serious than that already noticed in 
ninpping a country with illinute 1)recision. 

4. Tlic third section of the Paper is occupied in dcvising mcans 
for rcmoving this nmbignity. Althongh it lins bceii ncccssary to 
nsslcnlr one step in the argument, I think that tlle scqucl sho~vs that a 
very high dcgree of probability cxists that the procass is a correct, onc. 

Each of tlie t,livce grcnt arcs-tllc Anglo-Gallic, the Rnssi:ln, and 

the  Intiinn-is divided into a nlullbcr of snbortlinate arcs. I tllc~.cforc 
tnkc cnch of thcsc tlircc great arcs and apply thc mctliocl ilcscl-ibcd in 

tho last scction to find tlie scnliascs of the cllil,se ~vliicli best 
rcprcscllta that arc. The expvcssions for the selninxcs involve one 
ni~lcnown clnantitg, viz. thc amonnt, of deflection at the stancla~.rl 

nt:~tioii of tlic arc. I11 this way I obtain tllc ~c~l i insea  ol three ellil,sos, 
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involving three nnltnown quantities. T h e  assun~tion which I then  

nlake is, t h a t  t h e  Mean Figure  of t h e  E a r t h  i s  a spheroid;  t ha t  is, 

t ha t  t h e w  three  ellipses are  all t h e  same. T h e  effect of th i s  i s  t o  give 

m e  four equations of condition, involving t h e  three unknown 

quantities. These I solve by the  method of least squares. T h e  result 

i s  tha t  t h e  unknown deflections all  come ou t  very  small ; and t he  

senliaxes of t he  three ellipses come out  remarlrably near each other i n  

value. T h e  first par t  of th i s  result shows, wha t  I have intimated in  

para. 2, tha t  t he  local attraction arising from invisible cause8 hidden 

i n  t he  solid crust of t h e  ear th mus t  be  such, as  very nearly t@ 
compensate for t h e  effect procluced b y  visible causes a t  t h e  surface 
exis t ing in mountains and  oceans. A n d  t h e  second part  of t h e  result 
gives a very satisfactory solution of t he  problem of t h e  Mean F igu re  

tak ing  local attraction into account, making  t h e  semiaxes 

20926189 and  20855316 feet 
I 

and t h e  ellipticity - -- - 295.3 

5.  I n  t he  fourth or  last section of t he  Pape r  I enter  in to  specu- 

lations regarding t he  Constitution of t h e  Ear th ' s  Crust, ~ u g g c ~ t e d  by 
t h e  result of t h e  preceding section. T h e  following extract mill best 
represent m y  views on th i s  interesting subject :- 

" The first thing I observe in the resnlts given in the last paragraph ie 
the very small amount of the resultant deflections a t  the two extremities of 
the  Indian Arc-Pannae close t o  Cape Cornorin, and Kaliana the neared 
station to  the Himalaya Mountains ; whcreas the efFeot of the Ocean rind 
the Mountains has been shown to be very large. This shows that  the effect 
of variations of density in the crust must be very great, in order to  bring 
about this near compensation. I n  fact the density of the crust beneath the 
moanti~ins must be less than that below tlie plains, and still lesv than that 
below the ocean-bed. If solidifcntion from the fluid state commenced at 
the surface, the amount of contraction in the solid parts beneath the 
monntsin-region has been less than in the parts beneath the sea. I n  fact, 
i t  is this unequal clontraction which appearR to have caused the hollow8 ia 
the external surface which have become the hasins into which t,llc watefl 
have flowed to form the ocean. As the waters Rowed into the hollowa thu* 
created, the pressure on the ocean-bed would bc incrcaaed, and thc crust, 
long as it wa.q ~ntficicntly thin to be intlaenc~d by hydrostatic principles of 
floatation, mould so aquwt itnelf that the pressure on any couchc de ndvea* 



of the fluid should remain the same. A t  the  time tha t  the  crust first 
became sufficiently thick to resist fracture under the  strain produced by a 
change in its density-that is, when it first ceased to  depend for the  
elevation or depression of its several parts upon the principles of floatation- 
the  total amount of matter in any vertical prism, drawn down into the  
fluid below to a given distance from the earth's centre, had been the same 
through all the previous changes. After this, any further contraction or 

any expansion in the solid crust mould not alter the  amount of matter i n  
the vertical prism, except where there was an ocean ; in the  case of greater 
contraction under an ocean than elsewhere, the ocean would become deeper 
and the amount of matter greater, and in case of a less contraction or of an  
expansion of the crust under an ocean, the ocean would become shallower, 
or the amount of matter in  the vertical prisin 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. Tha t  changes of level do take 
place, by the rising and sinking of the  surface, is a well-established fact, 
which rather favours these theoretical considerations. B u t  they receive, 
I thinli, great support from the other fact, that  the large effects of the ocean 
a t  Yunnce and of the mountains a t  Kaliana almost entirely disappear from 
the resultant deflections brought out by the calculation. 

T h i ~  theory, that the wide ocean has been collected on parts of the earth's 
surface where hollows have been made by the contraction and thel*efore 
increased density of the crust below, is well illustrated by the existence of a 

whole hemisphere of water, of which New Zealand is the pole, in stable 
0 

eqnilibrium. Were the crust beneath only of the same density as tha t  
beneath the surrounding continents, the water would be drawn off by 
attraction and not allowed to  stand iu the  undisturbed position i t  notv 
occiipiea. 

I have, in what goes before, supposed that, in solidifying, the crust 
contracts and grows denser, as this appears t o  be most natural, though, 
after the solid mass is formed, i t  may either expand or contract, according 
as an accession or diminution of heat may take place. If, however, in  the  
process of soliclifying, the mass becomes lighter, the same conclusion will 
follow-the mountains being formed by a greater degree of expansion of 
the c r u d  beneath them, and not by a less contraction, than in the othcr 
parts of the crust. It ma,y seem a t  first diificnlt to conceive how a crust 
could be formed a t  all, if in the act of solidificntion i t  becomes heavicr 
than the flnid on which i t  rests ; for the eqnilibrium of the heavy crust 
floating on a lighter fluid mould be nnstable, and the crust wonld sooncr or 
l ~ t ~ e r  he hrolrcn throngh, and would sink down into tho fl~iicl, whicli ~ ~ o ~ l l d  
ovorflow it. If, how~ver,  t1ii.j process went on pe1-pctually, the d e s c e n d i ~ ~ ~  
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crust, which was originally formed by a loss of heat radiated from the 
surface into space, would reduce the heat of the fluid into which i t  sank, 
and after a time a thicker crust would be formed than before, and the 
ditficulty of its being broken through would become greater every time 8 

new one mas formed. Perhaps the tremendoufi dislocation of stratified 
rocks in Luge masses mith which a traveller in the mountains, especially 
in the interior of the Himalaya region, is familiar, may have been brought 
about 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, nt the same time breaking up the strata in which 
these species had for ages before been deposited as the strata were formed. 
These phenomena must now long have ceased to occur, at  any rate on a 
very extensive scale, as Mr. Hopltins's investigations on Precession appear 
to prove that the crust is very thick, at  least 800 or 1,000 miles ; and this 
result has been recently confirmed by Professor W. Thomson in a paper on 
the ' Rigidity of the Earth.' " 

These results meet mith some confirmation from a n  examination of 
t he  direction of the  deflection of t he  plumb-line a t  several coast- 
stations where i t  is drawn tozua~ds t he  sea. The  amounts of deflection 

are, however, so small t ha t  much cannot be built  upon this. This, 

a t  any rate, may be said, t ha t  they present no  obstacle t o  t h e  theory 
so remarkably sllggested b y  the  facts brought to l ight  i n  India, viz. 
thnt  mountain-regions and occails on a large scale have been produced 

by the  contraction of the  materials, as t he  surface of t he  earth ha8 
passed from a flai(1 state t o  a condition of soliilit,y-the ainount of 
contraction beneath thc  mountain-rcgion having been less than that 

beneath the  ordinary surface, and fitill less than tha t  beneath the 

ocean-1~1,  by which proces8 t,he hollows have been procluced into 
which the ocean has flowed. These coast-stations do in  fact in  several 
instances tend directly t o  favolir the  theory, as they seem t o  indicate, 
by  escrss of attraction t o w a s d ~  the  sea, that  the  contrnction of the 

crust beneath the  ocean has gone on increasing in some instances still 

further uince the  crust hecnme too thick to  be influenced 13-y the 
 principle^ of floatation, and thnt an  additional flow of water into the 

increasing hollow has increased the amoilnt of attraction upon station8 
on its s11ores. 

I aln, your'w faithfnlly, 
(Jrlocltrr. AII,IJIIS~ 2, 1864. Jorr~ 11. I'RATT. 



0 1 2  Local Atlraction. 

Postscript. 

[Reccivod 29111 April, 1865.1 

If the raw or uncorrected results of the Surveys in  India and 

Europe (I mean uncorrected for local attraction) are made use of, 
they bring out meridians of a slightly different curvature in these 
clitYel.ent parts of t l ~ e  earth. If these were the true forms of the  seve- 

ral inericlians the result would be that the equator could not be a circle 
and the figure of the earth not a spheroid of revolution. A few years 

ago, General T. I?. de Schubert calculated the form of an ellipsoid of 
three unequal axes which would best suit the observations. Captain 
Alexander Clarke, R. E. (nfentoil.s R o y .  A s .  Soc. Vol. XXIX, for 
1860,) went through the same calculation, following Bessel's method. 
His result was that tlle equatorial radius in longitude 14' or therc- 
abouts is one mile longer than that in longitude 104'. H e  spealis 
with hesitation regarding the result, on the ground that  the data are 
far too scanty to lead to  a conclusion to be relied upon. H e  appears, 
however, not to shrinlr from the hypothesis on which he worlcs, fro111 
the true grounds of distrust, viz. (1) the ci priori  inlprobability 
that the eaith's mean figure is not one of revolution, as the evidence of 
the fluid-origin of that iigure is overwhelining* and (2) that the effect 
of local attractioil is altogether overlooked by him. Gciieral de Schubei-t 
Indeed in a subscqueilt paper (See JIonthly  Not ices  of Royal  Astrono- 
mical Soc. for 1860, p. 261, where i t  is noticed) does anticipate that 
local attraction inay inodify nnd altogether destroy the data on which 
hc rested thc argument of an ellipsoidal fignre. The Paper which I 
have sent to tlle Society and have noticed in this letter gives, for the 
first time, a mcthod for cstimnting thc effect of local attraction and 
proves (in the third section) that 60 very moderate an allowance as 1" 
or 2" for local attraction will altogetlicr destroy thc disparity between 
tlie curvatnre of thc diHc~.ent n~eridisns. When tllc arguments in this 
pitper are impartially weighed I feel convinced that  the improbable 
el1il)soidnl theo1.y will bc  bancl cloned altogether. 

* Tho r?vidoncu, wit11 full dot,nilo, is given in the third edition of my treatisu 
on t,he " l'ig~irr of the Enrt l~" now pas~irlg tIi1-0ugI1 tlio 1)1'cas at Can~bl-idge 
arld a c o l y  of' which w l ~ e n  l~nblishcd 1 purpose sond~rlg to the Society. 

r, 
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Prom the above letter i t  will be seen, that I come to the conclusion 

tliat the earth's crust below the mountains is somewhat less dense than 
below the plains ; and still less than below the ocean-bed. Mr. Airy 
( P l ~ i l .  T r a n s .  for'1854, p. 101) came to the former part of this conclu- 
sion. But his argument requires that the crust should be thin-and 
60 thin as to be influenced for its position by the principles of floata- 
tion. But  Mr. Hopkinu' and Prof. W. Thomson's results show that 
the crust cannot be thin. Moreover Mr. Airy's line of reasoning does 
not lead to the latter part of the result, in that the crust is more dense 
below the ocean-bed. For these reasons I have not alluded to Mr. 
Airy's hypotliesis in my Paper. The argument therein explains both 

these phenomena without requiring that the crust should be thin, but 
rather the contrary. 

Notes to  ucconzpnny a Geological nzap a n d  section of  the L o w a  G h u r  o r  

Sheen  Gltrbr ru71ge in the district cf Btcmtoo, P u n j u b  ; wi th  analyses 
of tlte Lignites.-By ALBERT M .  VERCIIERE, EsQ., M. D. 

[Received 10th June, 1864.1 

Description of  the Section, P1. III. 
1. Hillocks or morraines formed by the pebbles and boulders of 

miocene conglolneratelj and sanclxtones which have been removed by 
the effect of the rains : the sand is carried away to the plain, but the 
botilders and pebblcs are left behind ant1 form a morraine. The 
stones have arranged themselves in layers re~t ing against the lniocene 

beds, with an inclination towards the plain (W) of 20°. 
2. Riliocene (?) ~and~ touc ,  very friable, grey or rather salt and 

pepper ; cztlcareon~ and often so t oft that it call be crunlbletl in the 
hanrl. It contains boultlers and pebbles, woll rounded ancl worn, 
generally arranged in bands. It is these boulders and pebhlcs which 
form No. 1, as No. 2 is being destroyed. The pebbles ant1 boulrlc~ 
are greenstone, quartzite, qnartzoxe porpliyry, gypsose agglonlcrate, 
carboniferous and nunlmnlitic linleotone, etc. 

3. Siinilar to 2, but a little harder, and contninn occnsionrtllg hand8 
of slate in a ~ t a t e  of tlisintegr~tion. C~rbollized wood fou~ltl here, 
(seldom,) in an iron-stained snnclstone. 
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4. Harder and greyer sandstone. The bed has been broken up  

and re-cemented by a coarser, more salt-and-pepper-lilre sand. The 

pieces of the original bed are seen sticking out at  all angles like 
drifted ice. On the east side of the valley of Maidani, this breaking 
up is not observed. 

5. Conglomerate conlposed of yellow linlestone pebbles cemented 

by a very hard calcareous cement. The cement appears first to have 

coated the pebbles with two or three coats of various shades of yellow 
or brown, like a calculus of the blaclder. This bed is seen always 

(west of the Indus) on the top of the nummulitic or bottom of the 
miocene beds. I t  is striking i s  appearance, especially when polished 

by a running to i~ent .  
6. Flesh-colonrerl, hard, n~immnlitic limestone, weathering rough, 

pitted and grey. I t  coiltaiils a few nuinmulites of small size and a 

few small bivalves. 
7. Limestone, a~gillaceous and yellow ; i t  is ai~angcd in concentric 

masses cemented by an earthy marly limestone. Both the rounded 

masses and the intervening earthy rocks are full of fossils ; 
N. Lmvigata and N. Pushi are abundant ; also a sinall flat species and 
two species extremely gibbose and always very abundant in inuddy 
nlunmulitic limestone. Bivalves very n~ul~crons. Casts of Trochus 
very abunrlant. A large Spatanchns, 6 iilclies across, found here also. 

8. Liniestonc, glnring-white like challr and not much harder than 
chalk. I t  conttlins the same fossils as the preccriing layer, but no 
Spatanchns. It is of very great thiclaless and forms a high white 
cliff facing the east and reinarliable from a great distnncc. 

9. Slate in a statc of decomposition. I t  is interbcdded with 
limestone! and occasionally contains small nummulites ; but i t  is 
general1 y ~vitliout fossils. 

10. Carhonaccons ~ h ~ l e  wit11 beds of " Rtoll' or 1~111111 slinls and 
of lignite. The Rol an(1 the lignite beds are generally in coiltact, 
with the nummulitic linlestonc above, 

11. Shale8 of all rolo11rs, white, rrrl, yellom, grey, olive, llenrly 
1)lnclc ; very ealcnreoss, with thin hrrls of mucldy lilllcstollc (very soft) 
contninilrg delais of 1 1 1 s  rootlets nlld of plants. xo 
11l l l t l1111~l i t~~ ill t l l ~ ~ ~  h t d ~ .  8olllc of these sllnlcs a good fire-Clny 
nn(l arc llscrl to ~nnlw cr~lciblcs. Tllesc sbRlcs arc gcllernlIy Illore or 
I(ls~ wavy. 
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Exanl inat ion of the Lignites. 

The lollowing samples were given to me by Lieut. Lane, District 
Sul)wintencIent of Police, Bunnoo. 

No. 1.-From a seam newly discovered near Chushmea, north of 
Jloolilkhel, 8 miles from the Indns. 

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

Volatile inflammable snbstances, . . 50 
Fixed carbon, . . 35 
Ash, . . 15 

- 
100 

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

No. 2.-Best quality, as No. 1. Apparently a very little yellovish 
white clay adhering to the lignite which is 14 inch bedded. 

From the same locality as No. 1. 

Volatile inflammable substances, . . I . 50 
Fixetl carbon, . . 40 
Ash, . . . . 10 

flame  remark^ as for No. 1. 

No. 3.-Middling. quality, the iisunl qurtlity of the bed. !I%@ 
lignite is in thin plates like leaf bcrl ; each thin plate is sometimes 
resinoua in appearance, bnt more freq~lently hag the appearance and 
Illstre of charcoal. It contain8 R cnnsidernhlr nmonnt of yellow c l ~ g  
h ~ t w ~ e n  the plat~s.  I t  crepitntw in water like ~ a l t  deflagr~ting on 
fire. Its Sp. pnvit,y is 1.28. 
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Prom the same locality. Given by Mr. Lane. 

Volntile infla~nmable substances, . . 25 

Pisecl carbon, . . 40 

Ash, m . 35 
- 

100 

N. B.-Some of the volatile substances were unrecluced in the 
experiment, and conseqnel~tly increased the percentage of fixed coal 
above its proper figure. The ash is mostly a recldish powdery earth 

with pieces of shale ; very little fluffy ash. 
No. 4.-Middling quality like No. 3. Structure woody. 

Same locality. Given by Mr. Lane. 
Volatile inflninmable substances, . a . 46.66 
Fised carbon, . 20.83 
Ash, . . . . . 32.50 

99.99 
Ash, like No. 3. 
No. 5. Piclrcd specimen, having the appearance of fine jet. 

Heavier than the prccediilg specilllens and very rcsinous in 

appearance. 
Ohtnincd from n native who said that it came from a senin near 

Sooltan IChel. 
Volatile inflan~~nzlblc snbstnnccs, . . 46.66 
Fixed carbon, . 45. 
Ash, . . 8.33 

99.99 
The nsli JmrJ nearly entircly composed of nlllitc fluffy nsh, lilre ~vonci- 

ash. This lignitc cakes a good dcal in the closc! vessel. 

Avcragc of four nnalysi3 of thc Chnshmcn minc. 
Volatile influnmn1,le ~ubstnnc.es, , . 42.91 
Fis~ri cnl-hon, . 33.95 
Ash, . a . a e , 23.10 --- 

99.96 
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I copy here Dr. A. Fleming's analysis of the lignite of Kottree 
near t,he Chiclla.lee Pass ns it is evidently n continuation of the beds 
seen n fcw miles south of the Pass at Chushmea. 

Volatile inflammable hatter, , . . 36.421 
Carbon, . . 33.579 
Aslies, . . . . 30.000 

-- 
100.000 

The coal or lignite from Sooltan Khel (see No. 5) comes-nearer to 
the Baganwallah lignite au analyzed by Dr. A. Fleming. Compare 

my No. 5 with the following analyses copied from Dr. A. Fleming's 
report :- 

Baganwallah, No. 1 .  Raganwallah, No. 2. 
Volatile, . . 40.64 ' Volatile, . ' . . 38.455 
Carbon, . . 41.36 Carbon, . , 59,705 
Ashes, . 18.00 A~hes ,  . . 1.840 

-- -- 

100.00 100.000 

Average. 

Volatil~, . I . @ . 89.517 
Carbon, . , 50.532 
Ashes, . 9.920 

-- 
99.999 

To conclnde, T entcr l l e r ~  n table of tllc compo~ition of the lignitca 
of the h w n  Gllnr, of Raganwnllal~, and of the coal of Rnneegunj niid 

Sirsol in Rcngd ant1 of some coal i n  t l ~ e  British Tslnucls. 



cmprafiz .e  table n f  tile conlpasition o f  the Liy~ite o f  the Punjub a d  o f  the coal of Bengal and  of the Br i t i sh  Islands.  3 (5 

r'--2L-- 7r--- -r--- 7r-L7r~ -7r-- A- 7 r -~~ -  a 7 rr 
Chushmea. Sooltan Khel. Baganwallah. Raneegunj. Sirsol. Pontypool. Walls'end. Bedwas. Ebbw Vale. Patent Fuel. 2 

46.66 39.547 38.5 36.5 35.18 41.60 28.26 22.50 
3 Volatile inflammable matter,. . . 42.91 14.89 2 
Y - 
8 

Fixed Carbon, .., ,,, ... 33.95 45.00 50.532 51.1 52.5 59.3 47.70 64,.80 76.0 82.2 
0 

ALBERT M, VERCEERE. 
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Mr. T. Tunilinson, late Superintendent of the Barrackyore Park, has 
recently succeeded in hatcliing an Ostrich by placing the fresh-laid egg 
in n 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 side of the egg being more exposed than the other, it  

was occasionally turned over. The new born bird is doing wcll. 

Col. Dalton from Chota-Nagpur announces the discovery of a vein 
of lend in a hill named Yuttia near the village of Pelowa, Tuppeli 
Ramlcola, in Sirgooja. 

From an analysis of the specimen forwarded by Col. Dalton, it 
appears to be pure galena with a small trace of silver and the ore is 
tractable. When fairly cleared, its value would be in England from 122 
to 132 per ton. A11 attempt to work the mine was made, but the 
outturn not proving profitable, it was abandoned. 

The following is from our late Curator :- 

Bek)~ont, St. Briavel's, 
W. Glozrcesterslzire, Dec. 2, 1864. 

R ~ Y  DEAR GROTE,--In the Reader for November 19th, you will r e d  
that  a paper was rcaci by me at  the Zoological Society on Nove~uber 
8th  ; but I was not there, having left a short paper with Sclater. In  
the Procer~din~s, p. 335 of our Journal, I observe ' Felis ~ac~zcemontii' 
mentioned. This I consider to be merely the longer-furred mountain 
variety of I;: C ~ C I ~ L . S  ; F. oq'nat~~ too, I now refer to E: torpata ,  F. C U ~ .  ; 

ant1 c~licloga.ster turns out to be African, and distinct iron1 uiverrinn, 
*7. f f ~ r y u n t n  of gykex beiiig a 8triped clomestic Iiidian cat,-at l e d  
irlentical with the latter, whether or not descended from domestic 
fitoclr. A dead Tieer from Ba~~ackpo rc  is mentioned in the same page 
of the Journal. I hope this was ~keletonized, because I could get 

yo11 n ilfegflccjro.~ ~ I i ~ l c t ~ l l  in cxchallge for it 1 JAastly, nhont the " llcw 

rpcries of Cilrnrru~s" in the fiallle * ) n a p ,  1 pn.sullle &his to be the 
Ilytlrfrsn.trr?r.$ noticerl by Inc from tllcl AndnIllann anrl Nicuhn~.~, which 
1 cvuld not ptlrcei\-e to diffcr s t r nc t l~ r~ t l l~  frolrl 11. ,!Srclccltur. I 8upp1)Ye 
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you have received Qiinther's work on Indian reptiles, which will 
materially assist the stucly of them. I do not, however, a p e  with 

him in all cases ; for instance, his identification of the Bellgal Zmys 

ocellnta with the Tenasserim E. Berdmorei.-He has certainly not 
seen specimens of the former, and I wish that some could be sent to 
him. The specics is not very colnmonly brought to the Calcutta 
bazar, but by offering a slight reward to one of the museum servants 

a few might be obtained, and there is a good series of both races in 
the Society's museum. I have written pretty regularly to Jerdon, 

con~municating to him ~vhat  I learn ; but he has not largely availed 
himself of my notes in his Appendix, and I seldom hear from him. 
He  nevcr was a good correspondent. I certainly told him in good 

tiine for publication that the cornillon Indian Curlew is not Ntvnae~zi~u 
a~puata ,  but N. nznjor, Schlegel, figured in the Fnulza Japonica ; and 
I sent British specimens of the former to the museum. He is quite 
wrong, too, in placing the Burmese Peafowl in As&m ! The Indian 
species occui~ing SO far round as Chittagong. The Gallus Tem- 
nti~zcliii, Gray (p. 541,) which he nlentions as a peculiar species, is a 
most obvious hybrid bctween bnl~lcivus and fiwcatt~s, though differently 
coloured from the so-callecl G. mneus. In  p. 481, he is quite wrong 
in iclelltifyiilg Turtu?. chinensis with T. tigrilzus : the forluer is 
larger, with quite plain pluillage on the back, and is correctly figured 
by Sonnerat. Both arc in the Society's museum. I cannot make out 
the middle-sized Indian Cormorant erroneously referred to sinensis in 
p. 862. P. 870, 1. 3. For " poliogenys," read pyrrhogelzys. P. 597. 
T. ocellatt~~, the Philippine species (luzoni~nsis, Gm.,) is quite distinct 
from the Indian T, pzcgnae, to which Jerdon's other synonyme 
belong. Arboricola ~~Ifogularis, (p. 595) mas sent by Ticlrell horn 

Tenasserin~, as noticetl in one of my Reports. Anothcr time I will 
annotate Jerdon's ~ o r l i  for you in detail. About the Darjecliilg Knlij 
Pheasant (ntclanotus), these breed at the Gardens, and arc distribntcd, 
hilt not any have dircl, to be promoted to the British Museum. A good 

pair of skins would accordingly be acceptable. Bruce has sent from 
Cllina n noble .pair of skins of Crossoptilon Nougolicun,, Swinhoe, 
(nztrituqn, Pnllaq, apud Sclnter,) and ditto of a ncw spccics of 
Pucmsia, P. xcl~athospiln, E. R,. Gray, froin the mountains N. W. of 

Pekin. The scres of the former only differ in the male being larger 
7 
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and spurred. ' Hodgson's Cr. tibetanunt still remains unique, I believe. 
The localities assigned to many specimens in the British Museum are 
unreliable. Thus the Burmese lineated or pencilled Kalij is assigned to 
Bootan, and various Tenasserim sqnii~els, also to Bootan, all doubtless 
from the same collection, but received with the elroneous locality from 

the old Inclia-house. The distinctions me recognise between Indian, 
Indo-Chinese and Rlalaym fawn@ are little understood by naturalists 
here who will have all alilce, to be Indiun. Giinther's Indian reptiles, 
for esample. About Sikhim and Asim monkeys. I look upon 
assanlensis (original specimen in Inclia museum,) as a mere variety 
(not unlikely an indiuitltbal, var.) of rhesus, wanting the fulvous hue 
of the hair on the hind-parts. M. pelops I know little of, but Jerdon I 
should get this at Misuri. Of the Lungoors, I know nothing of more 1 

than one Himtilayan species, which is Hodgson's scliistaceus. Does I true entellus range, into Asim, and is i t  not the Hunumkn of the , 
table-land of S. India? Is  not priamus peculiar to the ghhta and j 
mountainous country, as Johnii (verus) is certainly peculiar to the I 

W. ghiits ? I do not remember who wrote the Review of Jerdon's 
1 work in the Annals, and cannot refer to i t  here. Smythe has yet to 

shoot the Shan, ancl perhaps the Tibetan Lynx. Is  it the zoild ya 1 
he thinks of sencling home alive ? The tame breed here as regularly art 
domestic cattle. A young bull was calved last year, and a cow this year, 
a t  the Zoological Gardens ; both females hornless. Pallas refers to nild 
two-humped camels in the Mongolian deserts; and not many yeare i ago the existence of wild yaks was doubted by Hutton and othen. I 

I 

i 
I n  the long stretch of desert country between the Red Sea and the 1 
valley of the Nile wild one-humped camels are numerou~l; and 1 see 
no reason why theae should not be aboriginally wilcl, like genuine Asinm 
ru1:laris in Africa (the a. tmnisprs, Henglin). There is a fine male of the I 

I latter now in the Zoological Gardene, a most decided and unmistakable 
true donkey or Onngcr ; and the ~erics of wild asinine animals (includ- I 

l 

ing eel~rns) is complete, every Irnown race or ~pecies being I 
I 

repre~entecl. All of the nnimde brought by Thompson were alive 1 
when I left London and the Hoil~billrr in first rate condition. The 

I 
Acpros  nil)~llrv?sis would bo a grand prize; hi~ve not both I 
the l-ufona plumage in the ncst? Reversing the usual arrange- I 

rnent, in Rhyrichna and in Tu~.n.ix pugnax, the adult fcmalea sre the 
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more ornamented, and the young resemble the old mdes ! The old 

she-rhinoceros soon made friends with the young ones, but is kept 
separate from them. Bos solzdaicus did not die from the injury to the 
foot. That mas a very slight affair and soon over; there was a 

'gathering,' when the animal walked lame, and he recovered as 
soon as it was lanced. He grew much, and became in fine condition, 

and when he died the mass of thickened cuticle had begun to form 
between the bases of the horns; but the colour of the coat had not 
begun to blacken. Poor fellow, he is now admirably stuffed, in the 

B. M. He died of inflammation of the bowels. In  the Zoological Gardens, 
are one pair A~boricola torqueola, two pairs Ortygow~is gz~laris, and one 
pair of each Indian species of Gallopel-dix, all in first-rate health and 
condition. The ' blood-pheasant' (Ithaginis cruentus) from inteiior 
of Sikhim, is a great dcsideratum. A young African wild boar 
(S. Scrophn vera) has been put to S. Andama?zensis, but I believe 
with no result as yet. I suppose there is no chance now of getting a 

boar of the Andamh race. Thanks for the Darjeeling Shrews and 
Bats, which I look forward with interest to see. F. More, when 
I last saw him, was mainly intcrcstcd in insects of economical value, 
as honey-becs, &c. Has the hive bee of Kashmir ever been scientifi- 
cally examined? I t  is likely enough to prove as distinct as the 
Ligurian Bee. Just before I left London I saw, with Wolf, in spirit, 
a most curious ncw mammal, sent by Du Chaillu from Fernando Po. 
I t  is an Otter-like modification of the order Iltscctivorn, and the most 
clistinct new genus of mammal that has turned up for rt long time. 
I t  will be figured and described in the fortllcoming Number of the 
Tr. 2. S. Size of a large stoat, but more bulky, with tail exceedingly 
tunlicl at base, latcrally flattened for the remainder. JVliskers very 
copious, thiclr anti coarse, as in Cynognle Benuettii. Eyes small. 

Two of the hind toes connected, as in so many marsupials. Gclleral 
appearance, colour and fur, very otter-lilre. Front teeth hooked, 
approaching to Sorex. Alphollsc Milne Eclwards has published a 

inonograph on the Chevrotains, upon which part of my note 
benrs. I have ~ e n t  the particulars to Jerdon, and by the way 
I wish Jcrclon wo11ld contribute to the Journal a selection froin 

thc many notes that I haw sent him. There are two groups of 
Chc\~otains (united by A. Milile Edwards,) viz. Menlinna of Iudia 
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and Ceylon, and Tragulus of the Indo-Chinese and Malayan countries, 
-for M. ~nalaccensis, Gray = M. indica. Of Tragulus, there are 
3 large races and 3 small, as follow :- 

1. Tr. napu, F. CUP. =javanicus apud Gray and Cantor. One 
specimen in Calcutta museum. 

2. Tr. Stnnlqanus. 

3. TT. (like last, but with black sides of neck and breast-marks; 
in Calcutta museum if $!, and unknown hcre.) 

( 4. Tr. javnnicus (velus) = pelandoc, nobis, from Java only, I 
. I suspect, and one if only in Calcutta museum. Numerous 

specimens in Liverpool museum. 
5. Tr. leanchil. Extends to S. Tenasserim. 

(6 .  Tr. aflnis, Gray, placed as o synonym of Eanehil bv Edwarda. 
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PART 11.-PHYSICAL SCIENCE.  

Re, ) la~ks  on ilre TTegefntion qf tha 1~1w11rJs qf t 1 1 ~  Iq~ctris h'ive~..-I?~ 
J. E. T. AITCHISON, M.D., F.R.C.S.E.,  F.L.S.,  Exlr. M~nzl~er ,  

Boyal Jletl. Suc., Erlin., cEc., Asst. S/irgeon, Rengal Aw~ay. 

[Recelr~ad,  18th i l in~clr,  1864.1 

As iill~cli interest is being nttnclletl to  the  local production of fire- 
wood for the use oE the  stennlers tha t  ply on the  Intlus river, I 11nw 
the Ilonor to for l~ard  the  nccompnnying ilotrs talcen during a passage 

nlatle up that, river and its tributary, from Icotree to Mooltan, on 
1)oartl the  steamer ' Havcloclr,' Capt. D:lvis, Commancler, 1r11icIl left 
Icotree on the  29th  of Angust and reached Mooltnn on the  1 6 t h  of 

Sc1)tember. 
The  river a t  thc  t iwe of stal.ting Ivns a t  i ts  higlicst, inundating 

mnch ol the co1111try ant1 cansing an iiil~nense 111111iber oi islnlltls to 

bc forinecl in its conrsc. 

Tt is the vegetation of tllesc! isl,.nitls 1 wonltl tlescrilje. Tt is not very 
ex te~~s ive ,  hut  wllnt there is of i t  is t11rilet1 to  11111~11 n ~ ~ ~ l l l l t  nlld 
might be to ~norc .  

Tlic following is n list of tlir Flora l i ~ e t  ~ ~ i t l i ,  lriz, :- 

Acacia Arnlbica, L. 
A .  Arnlbicn, var (711p1.cssijrn. 
l'rosopiq spi(nigrra, 1). 
Yolmlns Haplrratict~, Oliv. 
n 
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Tanlarix Indica (= T. Gallica, L.) 
T. Dioica, Roxb. 

T. Orientalis. 
Phoenix Dactylifera, L. 
Sacchanlm Munja, Roxb. 
S. spontaneum, L. 
S. cylindricuni, Lam. 
Typha (angustifolia 1) 

Creeping amongst the above, climbing to the top of all, shewing off 

its lovely flowers, was Asclepias rosea, Roxb. in great beauty. 

Acacia A~abica, ' Bubber' (Scindee,) 'Babool' (Hind.) ' Kekur' 
(Punjabee). A.  A .  war Cupressus, ' Caublee-bubber' (Scindee). 

This tree with its variety grows in very great luxuriance and 
tolerably rapidly, and within 60 miles of Kotree i t  is in much greater 
abundance than further up the river; i t  here forms dense jungle8 
and yields very fair timber. The tree itself is too valuable to be 
directly used for firewood, its chief timber being used for railway 
sleepers ; the rest of the wood and branches only are convelted into 
firewood or charcoal, and the bark and fruit reserved for tanning 
purposes. 

A tree (as i t  stands) that can -yield from two to three sleepers, 
costs one Rupee, the buyer felling and carrying it sway. White ants 

do not injure tho felled logs much, and the oltl wood is tolerably 
proof to their ittacks. 

The timber of tho Cupressiform variety ifi consitlcred the better, 
being closcr in grain, and harder than that of tho cornrnoll outspread- 
ing trec : being also of greater length, and thus generally giving 
an atlclitional  leep per. 

PTO.~OP;.~ spicigera, ' Kunda' (Scinrlee,) ' Jand' (3'tznjnl)ce). 
This tree i u  not comlnon on the B a l ~ ~ s  ; indeed it i~ scarcely to be 

wen in nny qi~antity until we get ahovc, fJul&er, nntl ihcn chiefly on 
t h ~  mainland, where it i~ nhtpinetl largely, efipccinlly at onc of the 
river wood fitatinnu rallrd Jiimmalcc. 

Its wood i~ good for R i d ,  hilt, aln~;, too readily nttnclred by whit0 
ants. These inuect~ seem to rclidl it more than any ot ,h~r  of tho 
moorls, nnd from t,he g r e ~ t  loss it H I I ~ ~ C I - H  from them cle~itructive in~cctfl 
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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 timber 

is likewise not used by the natives for any purpose whatever, when 
other can be obtained. 

The fruit, however, called in Scindee '( Singhar," is considered an 
excellent vegetable, and is largely eaten by the natives in their thw- 
ka~ies. 

Po~~ulus Euphmtica, ' Bahn' (Scindee and Punjabee,) grows in great 
abundance on the Balaas, but nlore especially about a hundred miles 
above Kotree. I t  is a rapidly growing tree, producing very fair 
timber, with a white light wood, very useful for furniture and house- 

hold-work of a light nature, but which does not stand much strain. 
It is a very dangerous article as fuel in steamers, or when used for 
the railway, as the wood, owing to its lightness, flies up through the 
flue when only half burnt.  be officers commanding the steamers 
are very careful that none is ever talcen on board, even by mistake, 
from the danger attendant on its use. 

The tinlber for fwniture costs about 5 annas a cubic foot. 
Ta~narix Indica, ' Laee' (Scindee,) ' a a o '  (Hind.) ' Furash' (Pun- 

jabee). 
This may be considered as the chief source of firewood from 

Mooltan to ICotree. I t  grows in immense quantities, but above 
the union of the five rivers with the Indus, i t  becomes gradually 
replaced on the Balaa land by the T. dioicn and it becomes more 
abundant on the mainland, where we find the T. orientalis also 
occurring, but as a very much larger tree. These were all in  
blossom in Septcmbcr, presenting a very heath-like appearance just 

before the flowers expanded. The T. Indica like all its congeners, 
grow6 very mpidly, ~roducing in three or four years a deep red 

wood, very much like the Bcef wood of Australia. At  this age 
i t  is bed for fuel : the white ant1 young wood n~alrc.lj but poor fuel, and 
is also lapidly tlcstroyed by tlie white ant ; whereas the red wood 
may lie for nearly four years wit,llout injury ; but as it becoines 
co~~lplctcly drictl ant1 aged, it l)eco~nes more liable to the t~ttacks of 
thew innt~cts. Thc cost of this wood at tllc river stations in 
15 Itul~ccs 101' 100 niauntls. 
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Tnrmriz dioicn, ' Pilchee,' (Scindee and'ponjabee,) first met with in 
any abundance on the Balaas near Bukree ; above that station i t  

gradually takes the  place of T. Inrlica. It is greatly used for all 
tl~atcliing purposes, basket-work, &c. 

Tan~ur ix  orientalis, ' Asree-loua' (Scindee,) is an unknown tree on 
the Balaas, but on the mainland i t  not u i~f requent l~  forms a prominent 

object in the landscape, generally near villages. The tree lives bed 
in  a dry and salt soil, where it very rapidly procluces large timber, 
but this does not malie such good fuel as the 1'. Indica. 

The native nanles of tliese Taillarislcs are much confounded even by 
the natives themselves. The name ' Furas' in the  Punjab is applied 
to  all, but chiefly to 5". Orielltalis. They are so very inuch like each 
other that this is not to be wondered at. Eclgeworth, in his Flora 
Mallica, calls T. clioicrc, ' Lni,' and T. Gnllica (= T. Indica) ' Pilchi.' 

I woulci consider the Scindee names as typical, froin their being 
connected with something f~irtlier than sin~ply the tree as i t  grows, 
viz. in the one case the value of the woocl for fuel, T. I~zclicn, ' Laee,' 
' Jhao ;' in  another the use of the shrub for thatching purposes ancl the 
krionrn fact of this kind never producing mood, I: dioicn, ' Pilchee ;' 
ant1 lastly with the fact that it forms a large tree, the woocl of which 
is not so good for fuel, T. Oricnfcllis, ' Asrec-loua.' 

Phce~tix clnctylife~a, is occasionally to be seen on the Balaa land 
between Sulrlrer anrl Mooltan, where i t  is very common on the main- 
land also. A aplentlitl grove of these trees, ~urrounding Sultlter, is 
seen from tt long tlistance off. After leaving Kotrce sonle forty miles, 
we see none of tliis tree until Salrlrer coiilcs in sight, whereas round 
Kotree it is very abotitlnnt, anrl at a i d  near Mooltan i t  is also vely 
abunclnnt . 

Sc~cclrn)*~rn~ rlft(7iji, ' Moonj,' (Scindee ancl Pnnjahee). Thousand6 

of acres O F  river lancl nre covered with this useful grass, the value of 
wliich 1iligl:llt be greatly raisctl by thc introduction of machillery 
for con~crting i t  illto pillp for t l ~ e  Yapw RI:tBer. Ant1 Snlrker would 
be t l ~ r  plnce for stnrtii~g suc.11 an estnbli~~hment., as it growR cllicflg 
above Snkliei., to \rl-iirli place i t  conltl be floatctl do~vn thc rivcr nt 

little or no cost. This very floating clo\vn wo~lltl aitl in the tl.catment 

rccluirerl by all fi1)rcs t o  hririg then1 iiito a fit contlition for worki~lg. 
Tlie su~.rountling colultry yieltlrj i~ i l~ i t~~l l sc  (l l lai l t i t i~~ of an Alli~Ii 
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(Sngee-rnuttee) with which the material could be cheaply bleaclled, 
then to be forwarded to England, to be converted there into filler pulp 
and paper. 

The great outcry at  home since the commencement of the cotton 
famine has been for material, capable of being converted at  a cheap 
rate, into paper of a fine quality. Coloured materials require lllucll 

bleaching, and this in England is the expensive part of the process. 
Now if such a inaterial as Rloonj, which costs at  the place of 
growth little nzore than the labour of cutting, could be bleached 
thoroughly with the allrali produced on the banlis of the river, tliis 
would supply the great desideratum of the paper-makers. 

Esparto (St+a te~zncisszllza) has been very largely used in England 
within the last three years, but its great drawback is the expeilse 
of bleaching it. 

The Moonj is largely en~ployed by the native boatmen i n  ilial~ing 
ropes for their boats, which they inanufuctnre for themselves. 

Saccltalnnz s2)ontaneu1n, ' Khaus' (Scindee.) This grass grows in 
great luxmiance. It is chiefly used for tllntching purposes, and 
niakes tolerably good grazing for cattle, although as i t  agcs it 
becomes a very rough coarse grass, ~vhen the cattle seen1 to  leave i t  
alone. It begins to flower early in September, and its flowering has 
just ceased, ~vhen the S. IlIoonjn coiniuences to flower, which is about 
the beginning of October. 

Typ11a (nll;clz~st~~olin ?) ' Pun' (Scinclee,) is very co~nlllon in the 
back waters, but inore especially above Snkliw. I cannot say it ie 
cven common below Sukker. The leaves are largely used for lnalcing 
nlattiiig (chuttie) and the soft clo~vii attaclied to the ripe fruit is uscd 

for stuffing lillows. The pollen is said by Linciley to be collvcrtetl 
into bread in Scind. Although I nladc illany cilquiries relativc to it, 
I could gct no inforination about it. 

On exainining the wood brought on board t l ~ c  steamer, (nbout which 
C:q)t. Davis gnvc me every information and assistnncc in his power,) 
I folintl that nearly the wllolc of it consisted of the wood of t l ~ e  

Ttcmnrix Indicu, and the wood was cdlcd Jliao. We occasionally 
toolr on board that of tlic Acacia A~.nbicn called 'Rubl,cl..' Rut 1 I~nd 
t o  procnre spcci~ncns of tlint oi tllc Proso~l~is h'pr'ci9~1,~~ ~ i t l l ~ ~ l  ' I < u ~ ~ l a , '  
ant1 of thc foptr,lus Etrphrnf icrr called ' Uahn.' 



55 Tlzc Vegctatjion of the Islands ofthe Inclus River. [No. 2, 

The Captain considered the billets that were large enough to bc 

split into t~vo,  of the Jhao, when i t  was '' as red as beef" as the best 

\rood on the river. But  his heart used to long for the wood hc once 
got when 11p the Jhclnm river. " Cozus, that's the thing for driving 
the engines." Olea Europea, ' Cow' (Punjabee. ) 

Inlmense injury is done to  the wood after i t  is collected at the 
wood stations, by white ants, which will, in a very few days, if not 
carefully lookecl after, destroy a staclr, leaving a mass of mud in place 

of the original wood. White ants will not attncli the Jhao, if the 
wood is red, to the sanie extent that  they do the other kinds of wood. 

The soil of the Islands varies very much. It consists nearly 
altogether of a rich alluvial deposit a t  Kotree, gradually becoming 
more sandy as we ascend the liver. This change to  a sandy soil is 
very much more marlied above Suklrer, after which the soil really 
sceins to be all sand with no earthy matter. Owing to  this change 
in its composition as we gradually get above Kotree and approach 
Sukker those massings of the  Acacia Arabica that we had down 
the river become less numerous and thinner : until at  last by the 
time we have reached the  junction of the five rivers with the 

I n d u ~ ,  we lose them altogether, as well as the  Tamarix Inclicn, which 
is now replaced by the T. dioicn. Moonj gets abundant above 
Suklrer and the Islands are very much less wooded, being more 
covered with grasses. 

I have no doubt that much of this river land which at present really 
lies waste, might be, with a little care and management, covered with 
trees capable of yielding both timber and firew~ood. We should look 

to  timber RR the ultimate object ; in doing so, we obtain firewood a0 a 

collnteral rmult. In  covering these islands with vegetation we aid 
ill rendering then1 somewhat more pcrnmanent than they are at  present, 
by the roots grasping ant1 keeping togctlicr the mil. 

The following may be considered the h i~ tory  of one of these i~lande 
that may have remained permanent. 

I n  the month of Septeml~er ~s the river falls, a mound of fland 
gradually RppearR, enlarging daily aH the rivcr becomes lower, and 
hare and barren. Bnt  n3 the geptcml,cr winds blow, they carry clouh 
of the seed of the fktcc.l,,crwcrn .vpontrtnrfcm from otlier islancl~; the@ 
fall on thc soil nrld tIicn rcndily gernlinnte. In  n couplc of months the 
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8. s2,ontaneunx has sprung up, and its leaves now aid in catching tlie 
seeds of the Tclnra~ix and S. Munja, which having ripened, are flyil~g 
about at  the mercy of the winds. The two latter lie dormant until 

the next year. In  the meanwhile the S. spontaneum for a short time 

kept down by the cold season and eaten over by the cattle, has its 
growth stopped until March or April, when i t  springs up, and by 
September is in its full growth and blossom. The Tarnarix and S. 
Munjn being now, on the rising of the river in August, placed under 
favourable circumstances, begin to grow rapidly, and by the end of the 
second year cover the Balaa, killing out 19. s2301zta?1e~~m to a great 
degree. Upon the island being flooded at the end of the second year, 
the vegetation on it catches the seeds floated down by the river, and 
these in their turn germinate and gradually develope a jungle. At 
very little expense, indeed, many of these Balaas might be sown 
broadcast with the seeds of timber trees, (Acacia or ' Sissoo' are 
undoubtedly the best) about the beginning of August. When the river 
rose it would cover the islancis and deposit sufficient alluvial soil to 
permit their germinating and taking root. The seeds would not be 
carried off by the currents, as they become entangled in the grass, 
which after an inundation is generally seen prcssed flat to the surface 
with a large amount of allllvial deposit kecping it down. 

Developing jungles on thcse islands, would not only supply timber, 

firewood, &c., but by making the islands permanent, would to a 
great extent assist in forining a perillanent channel for the river, the 
absence of which is one of thc great difficlllties to bc overconle at  
prcscnt by the navigator. 
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Observations ma ce~iaivt s t ~ i c t u ~ e s  lty J f r .  H. P. RLANFORD, on nly 

Paper on the distriblitiolz of I ~ z ~ l i n ) ~  Gns t e~o~od~c  i?t J. A .  S., NO. 
C C L X X X I X .  Paye 60.-By W. THEOBALD, J r .  

(Received 21st May, 1864.) (Read 1st Juno, 1865.) 

My friend Mr. Blanford, loc. cit., after reacling the above paper, 

a~nong  other remarlis, expresses hiinself as follows :-" The sporaclic 
origin of species is not held by any eminent naturalist of the present 
day, Rncl Mr. Theobald had aclvanced no instance in its favour." 

Now the peculiar distribution of a few species over an enormous 
area, was the reason for my preferring the supposition of a sporadic 
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 B~ilirnus pullus, B. punctntus, B. gmcilb, R. ca~zopi~tm,  
and others, it natnrally suggests itself, though I doubtless must have 
expressed myself so badly as to warrant Mr. Blanford in denying mg 
having " advanced any instance in its favour." Rejecting however, 

the obvions view, as I hold i t  to be, of sporadic origin, it yet remaina 
to be seen what explanation consonant with the Darwinia~l hypothesis, 
can be offered, and I shall eagerly listen to Mr. Blanford's sliggestionfl 
on this point. 

1 see of course, that in terming the origin of any species " sporaclic," 
I explain nothing, ancl that  i t  nmounts to  a confession of ignorance, 
still this is a negative evil ant1 leaves the gronncl clear for ally 
snpers t~~~cture  ~vhich fresh light may enable u~ to atlcl, but not 90 a 

positive as~ertion of R law, wrliich, however, applical3le in some cnfiefl 

and true to, Borne extent, doe* not mcet all, and appears contradicted 
by some. I will now ailvert to the first portion of Mr. ~ l an fo r (1 '~  
~tr ic ture  to the effect that I held views which no ealincnt ~ l a t l l r ~ l i ~ t  
clicl, and certainly silch a. statement was not enconmging, but on 
returniilg to   tati ion within tlie last month, I accidelitally Cnnle 
acroRs a work which considerably rca~sllred me;  though how far 
Mr. Rlanforcl will admit thc names of A. A. Clonld ant1 Louis 
&ns~ix to he eminent in their dcpartnlrnt,, after the qiiotntion 
I shall prewntly maltc, I cannot say. Any how I find in tllo 

Principles ol Zoology" by tlioac l'rofesaors, lily i,lcntical tllcnrY 



laid down, on the same grounds of certain pccnlial-ities in 

tlle distribution of Fish, which appeared to me (though unhapl~ily 

not to Mr. Blanford) so coilvincirlg in the case of the Land Shells of 
h d i a .  

So identical are the results and the proofs in either case, that I 
think i t  necessary to say, that till the present month, I had never seen 
the work I am about to quote from, or any writings whatever of either 
Qonld or Agassiz, and that my views of the sporadic origin of certain 
species of shells were deduced froin considerations touching their 
distribution, and in ignorance of similar arguments, derivable from the 
study of an entircly different class. 

The fol lo~ing quotation froin page 211 of the Ptinciples of Zoology 
will prove how closely the estimate I formed of the practical effects 
of accidental distribution, corresponds with that held by Goulld and 
Agassiz. 

( <  448. Other causes inay also contribute towards dispersing animals. 
'@us the sea-weeds are carried about by marine currents and are 
fmp~ently met wit11 far from ehore, thronged with little crustaceans 
which are in this manner transported to great distances from the 
place of their birth. The drift wood which the Gulf Streanl floats 
from the Gulf of Mexico even to the western shorcs of Europe is 
freqiicntly perforated by the Larva: oi insects, and may probably servo 

na tlcl~osit~orics for the eggs of fishes, crustacea and molluslrs. I t  is 
ph i l ) l o  also that aquatic birds may contribute in some measure to 
thc tliffusion of son~e spccics of fishes and nlollusks, either by the 
eggs bccoming attaclied to their fect or by means of those which they 

ewrrllnte undigested aftcr having tran~ported them to considel-able 
distancrs. Still rrll tltcse circ~swstnnces cxercise but a, v e y  fcehlr! 
Z ? E $ ~ I ~ I ~ C P  upon  the disfrz'Aution of species in  gene9.01, and cach c o ~ ~ n t ? y  

?am t l t ~  1 . s ~  prcsnvvcs i t s  P C G O L ~ ~ ( I ? '  j?hysioynovny so for as i t s  tcnilnnls 
are r.r17)ccvn~d. L 

" U!). Thcrc is only ollc way to erccount for the distribution of 
d ~ n n l s  as we find thcln, nainclg to  Rnpposc they are n~~tocl~t lronoi ,  

that is to ~ a y  tllat t h ~ y  originatctl like plants, on the soil whcre tlley 
are found. In, orrJr~ lo r r p l c r i ~ ~  fhc l)ariic?clnv distribwtion of moly 

nai9nn/s, 111c nrr, cvcv. lr,rl to  cr(l.rtrit Ihnt they 1)rr~,st ~ C T Z ) ~  hccn c ~ e n t e d  (rt 
srv~virl p o i n t h  01 I A o  C ( I ~ ) C  Z O ~ C ,  nj? 7,t;fc~~cncc wlticI& ~ U C   st make f i . o ~ ~ ~  

9 
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/ / I  P ( / ; s t  r i l ~ t ~ i  ion (f nquatic an intals, especial2y t l ~ n t  of  j s l ~ e s .  If we 
rxa~~i i i le  tlic fishes of the rivers of the United States, y~culiar species 
toill be .found in each basin,  associated w i t h  others which are contmon 
to severnl basins. 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 aniinals originated a t  one point and from a single stock, 
the pickerel must have passed from the Delaware to the Hudson or 
vice vcrsQ, which i t  could only have done by passing along the 
sea shore or by leaping over large spaces of terra firma; that is to say, 
in both cases it woulcl be necessary to do violence to its organisation." 

This last argument must of course stand for what i t  is worth, and 
were i t  alone, would not be ~ 0 1 t h  much, but we hsve here, with fish, 
as I have shown to be the case with Gasteropods in India, the grand 
fact of certnin few species of enormous range, compared with the 
liniitcd extent of their more numerous coilgeners and the absurdity of 
supposing that they hsve been thus widely distributed by ally physical 
agency, which has left the grenf mcrjority unaJecter1 b!/ i ts  oye.ratim. 
Hence my reasons fur  leauing towards the " sporadic" theory, for 
Home species a t  least, not ~ i n y l y  at all events, I nm glad to see, if 
however, in company with no other physiologist than Louis Agtassiz. 
I cannot conclude these observ~tions withont quoting 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,) 
yet is very bitter on the absurdity of supposing that aoorDENT h88 
anything to clo with ~ u c h  cliange~. Knox on Race, page 90, " When 
I nrn told that there is a short-legged race of sheep somewhere in 
Anierica, the prorluct of accident, my reply i~  imply, I do not 
belicvo it, even although to make the story look bettcr, i t  has been 
atlrlecl that from anlong the lew short-legg~cl ~ h e e p  accidentally 
procluced in the floc-k, the ownt!r waB careful to cxtrnde the 10%- 
legged oneo, and g o  ~t lant hi3 wholrb flock becnrne ~hort-legged, a d  
Idp hod no more tro?~hle wi th  ;[.-It i~ the old fal,lc of Hippocrates 
and the ~ ~ r r o c e p h a l i  reclucecl to something like n scientific formule. 
Trc~nsferrrtl from sheep, it h ~ s  been made the basis of a theory of 
rtwe of mnrikintl, redlici~~g all to crrcident. By accitlr~lt a child darker 
than the rest of the fanlily i~ lmrn ; wl~r~ii this happcn~ in the prencnt 
day, it is ~ l n v  t ~ y  courtrny cilllcci an :~rcidcnt, hut itc; nnturc i a  well 



1865.1 Note q-elati?zg to LYiva.lik Fa~cn.a. 63 

iulderstood-not so in fornier times. Tliis dark child a little darker 
than tlie others ~eparates with a few more from the rest of the fanlily 
and sojourns in a land where a hot sun einbrowns them wit11 a still 
deeper hue. I11 time they become blacker and blaclcer or browner and 
browner. Should they travel north instead of south, it is all the same ; 
for extrenle cold produces the fiame effect as extreme heat ! This is 
ancient and motlern physiology !" 

Note relatz'?ag to Sivalik Fatrnn.-By H .  B.  MEDLICOTT. 

[Received 7th September, 1864.1 [Read 7th September, 1864.1 

The notice I have to b r i n ~  before the Society may be considered a 
continuation of a series of brief but important communications, coni- 
~nenced more than thirty years ago, and continued during some twenty 
years, as recorded in the voliin~es of the Journal of the Asiatic Society 
for that period. T l lo~e  coinn~ilni~at~ionfi formed a current chronicle of 
the discorcry of the F a m a  Sivalensis. Had the account of those 
cliscoverie~ ever assulned a more connected and conlplete form, t he  
correction I have now to malre, ~voiild never have been needed, as it is 
but the stnteinent of a fact, of ~vliich the evidence was in hand anti iiz 
mind, nlthonpli never expressed. Indeed, for the same reason, t h i ~  
fact can now be only indicated, its value being still unknown. This fact 
is-the existence of two vertebrate faunre, possibly quite distinct, 
among the fossil8 hit,herto collected from the so-called Sivrtlik rocks. 

I n  rt reccntly published number of the ' Memoirs of the Geological 
S~irvey of Intiin, Vol. 111. Part 2, 1 have given a ~olnewhat detailed 
nccount of the gcologjr of the Sub-Himalayan region in North-Weat 
India. I therein c~tablished a threefold divi~ion of the great series of 
ciepofiits coining lintlcr the gcncrnl title of Sub-Himalayan. Concenlihg 
the lonrcst of these groilps (Subathu, etc.) little or no conflict- 
ing evitlence pl.cscnt ed i t~elf .  The two nppcr group8 I described 

in rill respectu morc akin to cnch other, a l t h o u ~ h   till most 

cnle~rly firpnrnl~lr nloilg n well marked hoiindarp, nt which the younger 
htlxta overlap tllc stcc~ply c~cnn~lcd ctlges ol the oldel., besides bring 
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largely made up of tlieir c1el)ris. Suc11 eviclence is so immutable to the 
geologist, and, when on so grand a scale, entails such grave consider- 
ations of time, that I presumed to call in question the one publiahed 
statement (in Vol. 111. p. 527 of the J. A. S. B. for 1834) of 
vertebrate Sivalik fossils having been found within the area of the 
older groups, not having myself succeeded i n  re-discovering fossils at 
the locality indicated. My scepticism was of course 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 authors of the Fauna Siualensis. I made due 
attempts to authenticate the observation which I had called in question 
by referring to the original  discoverer^ ; as, however, in every reply 
I received, there was some trace of anibiguity, not wishing to give 
further trouble to my correspondents, I published the whole case in 
its unsettled form, giving full directions for the application of the 
verdict on either side (see pp. 15, 16, 104-6, of my Memoir). 
I have now the pleasure to announce this verdict ; and, notwithstand- 
ing the precaution I took to provide for its application, the fact cannot 
well be stated without a few words of explanation. 

In  a letter dated the 16th July, 1861, Sir Proby Cautley tells: me that 
he has himself collected fossils on the north ~icle of Nahan i. e. in the 
rocks of my midclle group, the same in every respect as thosc he 
had found more abundantly at the south base of the Sivalik liills, east 
of the Jumna. The peculiar mode of occurrence of these fossils in 
the nodular clays (' clay-conglomerate' of Cautley), as coinparcd with 
those founcl in the coarse gravel deposit#, coiilrl not evcapc observation. 
The former were all small and fragmentary. Large masflea of the clay 
had to be carted from the hills an11 broken up at leisure in scarcl~ of 
the fossil remains. I need scarcely, however, state that the Sivalik 
fossils have hitherto been given ancl received as one un~lividecl fauna. 
Every one intere~ted in these aubject~ will join in the regret expressed 
by Sir Proby Cautley that it is now impossible to work the que~tion out, 
unless upon fresh materials. EIe informs me thnt the lnrgo collcctiol~ 
of these smaller fossils, sent by him with the othcru to tlic Rritisll 
Mu~eum, is now not to be founcl. 

To palaontologi~ts then, we may now nnnouncc tliat a m o ~ t  intere#t- 
ing case awaits their inveatigntinn, ~lalncly, tlic conlparison of wcsll 
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represented vertebrate faune, occvi-ring in a series of beds, closely 
related in point of geological conditions of deposit, ctc., anti yet 

distinctly separated (brolreii) in time. 
The application of the fact to stratigraphical geology may now 

take shape. The strata a t  the base of the sections visible in parts of 
the Siralik hills are representations of the Nahun group-the nzidcile 
group of the Sub-Himalayan series. The expression of this on a map 
must still be arbitrary : for the true Sivalil~ strata (though so strongly 
unconformable \vitll the ' Nahun' strata along their junctioil with tlie 
inner zone of these Nahnn rocks,) appear to pass coiiforiilably and 
even by gradation into the representatives of the Nahun strata in tlie 
outer zone. It is of course to be expected that a very close study 
will reveal traces of this unconformability in the sections of tho 
Sivalik hills also ; but in such massive, balilced strata, from twenty to  
two hundred feet thick, tlie deternlination of such a fea the  will be 
veiy dubious. 

In physical geology this feature will be only another example, on a 
larger scale than those given in my Menzoir, of the supposition I have 
offered in explailatioii of the mode of disturbance of a.11 these Sub - 
Hiinalaya~l rocks- slow contortion and upheaval along narrow zones 
synchronously, \vitli liiore or lcss uliinterruptecl deposition in tlie ad- 
joining exterior area. 
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Cosatribufions to Indian. Malncology, No. V. Desc~iptions of new l a d  
s h ~ l l s  from Aruknn, Pegr~, and Ava ; with notes o n  the distribution 

of described species.-By WILLIAM T. BLANFORD, A.  R. 8, M., 
F. G.  s, 

[Received 11th March, 1865.1 

ORDER,-PULMONWERA. 

Pamily Helic,dm. 

GENUS NANINA. 
Section Macrochlamys. 

1. N. COMPLUVIALIS, n. sp. 
Shell perforated, subglobosely depressed, thin, light-coloured, horny, 

smooth, polished, diaphanous, veiy minutely striated. Spire convex ; 
suture in a deep and rather broad groove, which becomes obsolete at 
the apex. Whorls 4#, convex, sharply angulate above at the edge of 
the sutural groove ; the last not descending near the mouth. Aperture, 
obliqne, irregularly lunate, of the same form as the whorls, nearly 
equal in height and breadth ; peristome thin, in one plane, simple ; 
nlnrgins distant, columellar briefly reflexed at the perforation. 

Millem. inch. 
Major diameter, ............... 1 0  0.4 
Minor ditto, .................. 9 0.36 
Axis, .............................. f4 0.26 

Aperture 5 millem. broad. 
Habitat -Arakan hills. 
This shell is closely allied to N. convnllata, Bens. of the Tenawerim 

provinces, and replaces that h e l l  in Arukan. It is distingrlished by 
the srnnller number of whorls, while the singular sutural channcl ie 
even more developed, but it varies sligl~tly in size. 

2. N. NEDULOSA, n. sp. 
Shell minutely perforated, conoiclly depressed, thin, light horny, 

not polisheci, minutely ~triated, and powessing a dull greasy lustre. 
8pire conoiclal ; apex rather acnte ;  suture impres~ed. Whorls 6, convex 
above ; the last rather broader, finbangnlate above tlie periphery 
rounclcd beneath. Aperture slightly oblique, liulate, the breadth 
grcatcr than the height ; periatonle sirnlde, thin ; columcllar margin 
vcrticnl, aligh tly rcflexetl. 



Millein. inch. 

Major diameter, ............... 11& 0.46 
Minor ditto, ..................... 1 0  0.40 
Axis, ............................. 6 0.24 

Aperture 6 millem. broad, 43 high. 

Habitat-Akoutoung on the Irawady, below Prome, Pegu. 
This species may be distinguished from its nunlerous allies of the  

JIac~oc1~2antys section by its blunt angulation at  the periphery and its 
dull lustre. I ts  nearly vertical mouth amply serves to shew its dis- 
tinction from N. Aonestn, Gonld, which shell moreover is more polished, 
and differs in several other particulars. 

3. N. HYPOLEUCA, n. sp. 

Shell openly perforated, depressed, very thin, smooth, polished, 
horny ; dark brown above ; lighter, frequently white below ; faintly 
striated, obliquely above, radiately below, with extremely fine con- 
centric n~icroscopic markings, which are frequently obsolete. Spire 
very little raised ; apex rather obtuse ; suture impressed, sonletirlles 
sub-marginate. Whorls 5, rather convex above ; thc last rather 
broader, rounded beneath, not descentling. Aperture lunate, the 
breadth exceeding the height, nearly vertical; peristome acute, 
straight ; c~luincllar margin descending with an oblique curve, scarcely 
rcflcxecl. 

mill en^. inch. 
Major diameter, .................. 1% 0.48 
Minor ditto, ..................... 104  0.42 
Axis, .............................. 6 0.25 

Hahitnt-Akoutonng, Y e p .  Scarce. 
Near N. causin, Bs., but larger, more dcpressed, and with far finer 

microscopic ~pira l  sculpture ; so fine indced that i t  is difficult of detcc- 
tion rvcn under a powelful microscope. H. 7cypolet~ca may bc re- 
cogniscd by  it^ pale bnsc, and dnrk horny colour above, and by it>s open 
1)crforation. 

A sninll foi-m, porhnp~ identical with the nbove, hilt only 5 01. 6 
rnillcmctrcs in dini~~eter, iu colil111011 in ~iortllcrn Pegn. I had con- 
forultled it with N. cnusin, Dcns., but Mr. Bcnson informs iuc that 
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that species is very different. This small form differs from N. hypoleuca 
in its i~iore rnarkecl spiral sculpture, which, however, is still microscopic. 

Bection Hen~iplecta. - 3 -  
4. N. UNDOSA, n. sp. 

Shell narrowly un~bilicnted, depressed, rather sdid, white ( ?  holny 
when Ireuh,) peculiarly nlarked with irregularly sinuous close spiral 
sculpture resembling scratches, and crossed by oblique lines of growth. 
Spire very depressly conoid ; apex obtuse ; sut;re impressed. Whorls 

5, rather rapiclly increasing, somewhat convex ; the last broader, 
rounded at the periphery and below; the spiral sculpture passilig 
over' the periphery and gradually dying out on the lower surlacc, 

which is marked by radiating stris. Moutli diagonal, broadly lunate, 
equally broad and high ; peristome simple, acute ; margins distant, 
llllitecl by a callus ; columellar niargin oblique, shortly reflexed above. 

Millem. inch. 
Major diameter ,... ............... 36 1.45 
Minor ditto, ..................... 31 1.24 
Axis , .............................. 21 0.84 

Aperture 18 millem. broad. 
Habitat-Shan Hills, east of Ava. Distinguished by its peculiar 

~culptnre ; which eonlewhat recalls that of Nnqzinm H?cmy,h~cysicrnfl, 
Lea. All the specinlens found were dead and bleaclie~l ; fresh ~peci- 
meus possibly powess a ooloured epidermis. 

Section h'esnm. 

5. N. IIELICIFRRA, n. Sp. 
Shell imperforate whcn adult, but with a deep llmbilical hollow; 

young specimens tleoply perforate ; conoicily trochiform, ~nbonmpannlnte, 
thin, horny, sharply and nrcnately costulated above, the co~tnlation 
 ont tinning over the periphery; smooth, polislled ancl finely etri~ted 
beneath. Spire conoid, sicle~ convex ; apex rather ob tu~e ;  ~~lt.lir(! im- 
preosed. Whorls 7-74, clouely wonnd, convcx, incroclrring vely 
~clowly ; the l n ~ t  angulate at the pariphcry in adults, ullarply kcrlecl in 
inlmnture specimenu, flattener1 hencnth, rnore convex nnnl- the month, 
with nne or two sn~all, irl-cg111n1.l~ ~hapcd indcn t:ltio~ls, (wllicll st.c 

nloxtly opnquc from n cnating of whit,(. ( -~ l Ins  within the sht~ll), on tha 
lo!vcr snrfacc, generally at a dist;tncr 01 abont & :1 whorl froin tho 



mouth. Aperture oblique, lunate, the breadth tlonble tllc lieight, 

columella furnished with a spiral lamina which runs throughout t h e  
whorls, and renders the shell opaque around the umbilical excavation. 
Peristoine simple, very slishtly thickened inside, arcuate at the base 
of the right margin ; margins distant, the columellar oblique. 

Millem. inch. 

Major diameter,.. ................ 10 0.4 
Minor ditto, .................... 9 0.36 
Axis, ............................ 7 0.28 

Aperture 4 millem. broad, 2 high. 
Animal small with a very narrow foot, a very small mucus pore a t  

the end, and a smnll lobe above. 
Habitat-Arakan hills near Prome ; lllore abundant on the Ardcnn 

than on the Pegu side. 
This very pretty little snail, which is nowhcre common, is re- 

markable for the screw like lrt~nina on the columella, running up 
througllont the whorls. The indentation on the base of the lowest 
whorl is also peculiar; i t  varies considerably in position and form, 
being someti~nes double, but it is almost al~vags present. The aniiilnl 
bears a great resemblance to that of Napzina pylaica, Bs. 

The subgenus Sesara was founded by Albers for Nmzina infiendens, 
Gould, (supposed at first to be a Helix,) a peculiar little 3!Iolmein shell 
with teeth inside the pcristoine. I have no hesitation in uniting to 
this species, besides the closely allied N. cay,essenh5, Bens., the T~ idop i~5 -  
like N. pylaica, Bs , and the preseilt species, as well as the two fol- 
lowing. N.  pylnicn, N. capessens, N. infrendens, and the present 
~pecies are all distinguished by peculiar adtlit,ions to the peristome, 
and form togetllcr a well marked group, a11 being more or l e ~ s  
rlepressly trochifornl, horny, with closely wound narrow whorls, 
arcnately costlilate above, and smooth beneath. 

N. hcl;cijiira was found rarely on the road between Pronle and 

Tongoop, and so~llewhnt f~lrtlicr south. I n  the Rassein clistrict it 
appears to be replaccd by N. B a s s c ~ i ~ ~ c n s i s .  

6. N. MAMILT,AILTS, n. Sp. 
Shell minntclg perforated, vcry tlrlwc.;sly t rochi form, suborbicnlnr, 

t l~ in ,  horny ; finely, closely ant1 nrca:~tcly costnlat.cc1 nhove, tlic costu- 
Istic~ns pnssing over the pcriplicry ; sinootll, sliinii~g, and racliately 

10 
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striatetl bencat.11. Spire depressly conoirl, with convex sidea, the 
npcx slightly ncuminate and pnpillar; suture but little impressed. 
Whorls 73, convex, closely wound, slowly increasing ; the last sharply 
keeled, flatly convex beneath, marked in nearly adult and sometimes 
in full grown spccimens, with two or three small pits of variable 
form, opaque from corresponding internal calli, and generally arranged 
in an obliclue line opposite to the month. Apeiture obliqne, sub- 
rhontboidally lunate, 3 tiines as broad as high ; columella f~~rnished in 
young specimens with a more or less rudimeiltary spiral lamina 
running np the whorls, which is obsolete in adult shells. Peristome 
thin, slightly curveci forwards at  the base ; margins distant, columellar 
margin very oblique. 

Millem. inch. 
Major diameter ,....... ........... 11 0.44 
Minor ditto, ..................... 10 0.4 
Axis, ............................ 6+ 0.26 

Aperture 5+ millem. broad, scarcely 2 high. 
Animal similar to that of N. hclicifern. 
IIabitat-Akoutoung, Pegn-not rare. 
The close relation of this species to the last is unque~tionable; 

besides re~embling i t  in gencral form, texture, and ~cnlpture, and in 
the characters of the animal, young specimens possess a ~imilar 
columellar folcl, and indentations on the lowcr ~urface somcwhat 
resembling those of N. h ~ l i c + m ,  though less deep and more opqne. 
Both these chnractcrs, ho~vevel-, appear to become obsolete in adult 
q>ecimpns of the present form. The two species are easily dintin- 
p i shed  by the absence of the colunlcllnr lalninn in ad~l l t~l  of N. 
~r~rrmillaris, which may also he rccognised by its acuminnte npx,  

lower +re a r ~ l  flatter base. 

7. N. BA~SEINENSIB, n. ~ p .  
Shcll niinutely pcrforntcd, glohoscly trochiform, snbcampnnnlrte, 

thin, horny, clust~ly, nhnrply an,l al.cnat,ely costulatcd above, the costtt- 
lations pawing ovcr the periphery to the nnclcr surface, which in 
smooth, shining, and radiately striated. spire obtnscly conoid, with 
convex sitle~ ; apex ohtme ; ~ n t u r e  slightly impressccl. Whorl8 7, 
slightly convex, closely wnnnrl, slon-ly incretl~illg ; the last not dl!- 
ucentling, flatly convex heneatl~, m ~ r c  tnrl~icI nettr thc mouth, keeld  
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at the periphery, the kcel vanisliing near the mouth. Apestul-e lunate, 

oblique, breadth uiore than double the height ; peristoinc thin, curved 
forwards at  the base ; margins distant, colunlellar oblique. 

Millenl. inch. 

Major diameter ,........ .......... 11 0.44 
Minor clitto, .................... 10 0.4 
Axis, ............................ 7+ 0.3 

Aperture 59 millem. broad, 2 high. 
Habitat-Southern portion of the Arakan range of hills near 

Bassein and Cape Negrais. 
This shell is distinguished from N. nlan~i l la~is  by its non-acuniinate 

apex, higher spire and nlorc convex base, a i d  from N. I~elic+-u by 
t>he absence of the colulllellar lanlil~a, of ~vliich no trace appears in 
the present species. It appears to replace the last nan~ed eliell in the 
southern portion of the Arakan hills. It is scarce, and I have met 
with but few specimens in good condition. I have never seen the 
animal, which, however, is doubtless similar to those of the two prececi- 
ing species. 

Section Trocho~zorplr a,  

8. N. CONFINIS, n. sp. 

Sl~cll minntcly perforated, trochifonn, very thin, wliitish 1lonly, 
fimouth, sl~inil~g. Spire conical, apex slightly obtuse, suture scarcely 
inipresse~l. Whorls 7, flatly convex, marlrcci above with 4 or 5 spiral 
ribs and fine oblique lincs of growth ; the lavt sharply Ireeled, flatly 

convex l)enentli, and very finely radiately striated. Aperture oblique, 
sub~~honrboidal, twice as broad as high ; peristonlc thin, acute, straight ; 
niargius clitrtant, colllinellar subvertical, bsicfly and triangularly reflexed. 

Millem. inch. 
............ Rlnjor diameter ,...... 10; 0.42 

..................... Minor ditto, $I+ 0.38 
Axis, ........................... 7 0.28 

Apcrlnrc 5 millenl. broad, '2: Iiigh. 

H~tLitnt-ncnr Thayct Myo, ou the borders of British B11r111a ; also 
nvar Avn. 

A nc:tr ally or N .  rtrx, 13cns., fro~n Tennsse~.im, which, however, 
"lay easily 1~ rcccbg~ii~etl by tllc collcitvc rjiclcs of it.s sl)il.e. Fro111 other 
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related species, as N. infzisla, Bens., N. cacuminifern, Bens., and N. 
nttc!lia, Bcns., N. conjnis is distinguished by its sculpture. 

9. N. CULMEN, n. sp. 
Shell very minutely perforated, trochiform, very thin, horny, trans- 

lucent. Spire conical, apex obtuse, suture impressed. Whorls 6, convex 
b 

above and ornamented with fine raised spiral lines, and oblique stria, ; 
the last whorl sharply keeled at the peripliery, not descending, 
swollen and minutely clecussately striated beneath. Aperture but 
little oblique, subquadrately lunahe ; height less than the breadth ; 
peristome simple, thin ; margins distant, columellar vertical, slightly 
reflexed above. 

Millem. inch, 
Major diameter ,... ............... 52 0.23 
Minor ditto, ..................... 5& 0.21 
Axis, .............................. 54 0.22 

Apertnre 3 milleni. broad, 2 high. 
Habitat-ilkoutouiig and banlss of the Tsanda Khyoung, H e d a  

district, Yegu. 
Easily distinguished from N. conjnis and N.  attegia by its smaller 

~ i z e  and higher spire ; from N. arx, by the sides of the spire being 
fitraigl~t and not concave, and froni the Bengal N. infula, Bens., by 
its sculpture, ancl its sharper lreel. 

10. N. ORIITULATOR, n. sp. 
Shell perforated, turbinate, thin, whitish horny. Spire conical ; 

apes obtuse ; suture impressed. Whorls 5, slowly and regularly in- 
creasing, convcx, spirally lirate and niarlcecl with oblique ~tria:  of 
growth al,ove ; the last whorl kcclccl at the periphery, convex and 
clecussatcly m:~rkeci with concentrfc an(l racliati1lg ~trirt: below, not 
exci~vatetl aro~ultl the perforation. Aperture diagonal, ~~ibtra~czoidal, 
brei~cltll e,ucee,ling the. height ; peristorne thin ; margins (listant, nnital 
1,y a c.nIIlts ; IIRSHI clr1epIy sinnate ; cc,I~~nleIIar vvrtica~, fol*ming EL right 
a11gle ~ v i  th t 11~  l)ilsnl, ant1 hi.ic~fly trimlgl~lx~.ly reflex-ecl above ; reflexed 
purtic,~~ thit-lic~lretl anrl passillg half ronntl the pc~.foration. 

Mille~u. in(-h. 
1\Injor diametrr,.. ................ fi 0.2 

.................... iVlinor tlitto, dl 0.18 

bhi:, ........................... -4 0.16 
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Aperture 3 millcn~. broad, 2 high. 
Animal with a small mucus pore, and very small lobe above. 
Habitat-Irawadd~ valley, I'egu. 
This pretty little species abounds near Tllayet Rlyo, and occurs 

throughout the Irawaddy valley in British Burnlah. I do not re- 

member meeting with it in Arakan. It is easily distinguished from 

all others of similar form among Iadian shells, by its very oblique 
i~louth, by thc peculiar columellar margin of the peristome, and by 
the strong lirate sculpture. I have much doubt as to  whether it 
should be assigned to Trochomorpha, the species of which group are 
larger, and the animals somewhat different. 

Section EaZiella 2 
11. N. GONULA, 11. SP. 

Shell subperforate, turreted, white, horny, thin, translucent, ~nnrlred 
with oblique sinuous subfilifornl costulate striation, and, below the 
centre of the whorl, with very fine spiral lines, only visible under n 

powerful lens. Spire conical, apex rather obtuse, suture deeply smllr. 
Whorls 6, very convex, lcecled in thc centre, the keel very fine, raised, 
thread-lilcc, opaque and white ; thc last 11-l~orl bicarinate, tlie second 
raised spiral line being bclow the periphery ; flatly convex beneath, and 

marker1 by radiating striz and concentric impressed lincs. Apei-ture 
oblique, t~unidly and suhangnletely lu~lnte, about cqunlly broad ancl 
lligli ; l>eristoinc thin ; ina~gins distant ; c o l ~ ~ t ~ ~ e l l a r  nearly vertical, very 
briefly reflcxeci at thc pcnultiillatc whorl. 

Millcm. inch. 
Dianlctcr, ........................ I$ 0.07 
Hcight, ........................... 2 0.08 

JInlitnt-I'honng tlitto. Al.alcan. 
A nlinutc sl)ccics rcmnrlinblc for its Itecle~l all,] convex wllorls. 

Only 4 s p c c i ~ ~ ~ c n ~ v c r c  found. 

G JCNUS HELIX. 

Section I'lcctopylis. 
12. TI. I < A I ~ N N ~ R U M ,  n. sp. 

shell sinist~o~-sc, vcvy witlcly \ilr~\)ilicatc~l, tliscoi~l, flat abo\.a, ,qnJi(l. 
~v l~ i tc ,  wit11 I.~L~IICI. il.~cgllli~r ol ) l ic(~~(~ pale cllc~snnt st~.caltri crostii~lg tllc 
w l i ~ r l ~ ,  t~nii~vcrbclj  111111 silll1011~1y strintctl with ~lccnrjsatii~g ,.;piral 
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lines above and below ; epidermis thin, horny. Apex minutely 
gmnulntc or sub-granulate, almost imperceptibly raised above the flat 

spire; sut~ure not in~pressecl, very narrowly marginate. Whorls 6, 
n:urow ancl closely wound, flat above ; the last angulate above the 
periphery, rounded beneath, descending close to the mouth, very 

slightly co~npressecl behind the same. Umbilicus very shallow, 
exposing all the whorls. Aperture, diagonal, truncately subcircular ; 
peristome white, reflexed tliroughout, margins joined by a raised bar, 
from the centre of which a lsiuina passes up the parietal side of the 
whorl to the plication, which lies a t  about 4 tlle circumference of the 
whorl from the mouth, and resembles that of Helix achatinn, Gray; 
the parietal transverse lanlina being simple and oblique above, then 
bifurcating, giving off the lamina which runs to tlle mouth, and two 
hhort basal supports. A thread-like lamina also runs along the 
extre~ile base of the parietal side of the whorl, and joins the aperture. 
Palatal teeth 5 ; the upper 3 and the lowest longituclinal, the upper- 
most very long and thin, the 4th vertical, correspondillg to the fork 
in the parietal lamina. 

Millem. inch. 
Major diameter, ................. 13 0.52 
Minor ditto, ..................... 11 0.44 
Axis, ............................. 4 0.16 

Habitat-Banks of Tsanda Khyoung, nenr ICaintha villagc, in 
IIenzada district, Pegu. Larger variety ; major cliameter 18 millern. 
minor clianleter 15, height 5. A very few specinlens were found on 
the bnnlrs of the Nungatho Khyonng, Ilcnzada tlistrict. 

This  hell combines the external form of H. lciopl~is, Bens., and 
11. reJttyrr, Gtoultl, with the internal plication of H. acitntinn, Grey. 
Iqronl both thc first name11 species, howcver, the present rnay be easily 
clisting~iixliecl by its more perfectly tliscoid fihapo, by its smaller 
l~cight, ancl more open uml)ilicns, as wr.11 nx by its colonring. Exter- 

nally, it is n very cliffercnt shcll Erom 11. ccchntinn,, being of not more 
than half the thickne~s of that species. The internal p l i ~ a t i ~ n ,  
l i ~ w ~ v e r ,  is ahnolutely undistingnishal~le. 

Likc many othcr shells i n  Y(lg11, this specierc has rviclcntly a very 
local cli~trihution. In  t11c spot whcrc it wan founrl f i r h t ,  among ~o lno  

1imcr;tonc rocks loruing a low ridge sltirting the right bank of the 



Tsandn Ii;hyoung, i t  was abundant, but i t  was not met wit11 ngnin 
until 3 or 4 sl~ecimens of the  larger variety were found nearly 5 0  
miles further south. 

The locality given by Mr. Bellson for Helix leiophis is K~vadonk 
negr Thayet Myo. The shell also abounds a t  Alroutoung, on the  

Ira~vady, below Prome. 
13. H. PERARCTA, n. sp. 

Shell sinistral, widely umbilicatetl, discoid,  sath her thin, white, 
transversely sinuously striated, with faintly marlicd decussating spiral 
lines above and below. Apex ininutcly granulate, slightly raised 

above the flat spire, suture rather rlecply impressed. IVhorls G, 
convex above and at the periphery, the last a litt,le coinpressed behind 
the mouth, descending suddenly to the aperture, wliich is obliclue ancl 
roundly lunate ; peristome white, expandcd all round ; margins joined 
by a somewhat curved ridge, froin the centre of which a lanlclln runs 
up the whorl towards the parietal plicntion, which, however, it does 
not join. The parietal vertical lainina is single, simple, rather short, 
slightly curved, with a ruc1iment:try transverse plait a t  the top. TWO 
free horizontal laniell,7e occur heneath that  running to  the aperture, the  
lowest being the longest ant1 thinnest, and runni~lg back beneath the  
base of the vertical lnmina. Palatal teeth G, all horizontal exccpt the  
4th and 5th, which are slightly oblique. Umbilicus open, deep, 
exposing all the whorls. 

Millcm. inch. 

Major diameter ,... ............... 11 0.44 
Minor ditto, ..................... 9 0.36 
Height, ........................... 4 0.16 

Habitat-Mya Lcit Doung, ncar Ava. 
Distinguishe(1 froni its allies, H. wfit,gu, H. 7eiol)7~is, and H. Kcr~enn- 

T ~ L W , ,  by its dccpcr suture and ro1111(lec1 whorls, ancl internally by the 
shorter parietal lamina, ~ n c l  by thc 5th palatal plait heing less oblique 

than in lciopltis, ant1 not backccl by a second plait as in rcfihgn. This 
species is the ~mallest  know1 anlongst those belonging to  the Burillese 
types of J'lrctryylis. 

14. H. FEDDENT, 11. ~ p .  
Shcll sinistrorsc, very widely nmhilicated, discoitl, f l ~ t  above, thin, 

111111 white, nlarlrc(1 by r~tlicb~' irrcgnlar oblique srnlptnre both above 
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and 1)elow. Spire quite flat, apex not rising above the surface, suture 
f nil~resscd. Whorls 6+-7, narrow and closely wound, slightly convex 
above ; the last much broader, rounded at the periphery and beneath, 

descending abruptly close to the mouth. Umbilicus shallow, exposing 
d l  tho whorls. Aperture more nearly horizontal than vertical, sib- 
circnlarly lunnte. Peristome slightly thickened, expanded throughout, 
margins joinecl by a sib, from the centre of which a lamina sometimes 
rnns up to the parietal plication, but is frequently interrupted a short 

distance within the aperture, and is always thicker and higher near 
tlie mouth than further baclr. Parietal plication consisting of a verti- 
cal lamina in front, and a second, slightly oblique, just behind the 
first, giving out the interrupted lamina running to the aperture from 
the top, and a shoi-ter horizontal lamella from the bottom ; the hinder 
with small re-entering supports above anti below. Beneath both is a 
narrow free thread-like horizontal lamella. Palatal teeth 5 : lst ,  Znd, 
3rd ancl 5th horizontal, 4th vertical and stouter than tlie others ; 1st 
an11 2nd longer than the renlaincler. 

Millem. inch. 
Major diameter ,..... ............. 16 0.65 
Minor ditto, ..................... 13 0.52 
Height, .......................... 4& 0.18 

Habitat -Prome : rnre. 
Of this unquestionably distinct spccics but 3 or 4 specimens were 

found by Mr. Ferlden nnd mysclf. Rotll thc external form and plica- 
tion differ from thosc of all allied species. I t  is cspccially diatiiigixish- 
erl by its roundecl periphery, wider last whorl, and its irregnlar 

non-tlecussatecl sculpture externally, ancl internally by the tloublc 
parietal lnmincr. 

Section 1 

15. H. POLYPLEUILIS, Il. Sp. 

Shcll openly nmhilicntcd, tmchiform, rather solid, whitc, (prol~nhly 

horny in l i ~ i n g  specimenfi,) obliqiicly and closely costi~lntecl. Spire 
cnnoid ; apes rather o1)tnse ; suture impressed. RThorls 6, convex, 
slo\vly incrt>nsing ; the last not descending, ~i~rronntlctl hy n r a i d  
tllrcncl-like kccl, convex beneath, anrl somewh:~t sinllo~~sly rncliat,ely 
costulated arc)uncl the cleep nncl pervious umbilicus. Aperture oblique, 



roundly lunate, nlnlost circalar; pedstome thib ; margins dista~lt, 
columellar slightly expanded. 

IMillenl. inch. 

Major diameter ,... ............... 4 0.16 
Minor ditto, ..................... 3 $ 0.15 
Axis, ............................. 3 0.12 

Habitat-Aralran hills : rare. 

A prettily marked little species near H, Basca.uda, Bens., from 

which it is distingllisheti by its finer and closer sculpture, more open 
umbilicus, and less conical spire. It is very probably a Nanina, but 
the animal was not met with. 

GENUB B ULIMUS. 
16. B. SCROBICULATUB, n. sp. 

Shcll subobtectly perforated, turritedly ovate, thin, horny, yellowish 
white, marlrcd with vertical, subarcuate, rather irregular, closely set, 
raised lines. Spire turrited, apex obtuse, suture simple, impressed. 
Whorls 6, convex, the last roundeci beneath. Aperture vertical, 
truncately ovate : peristome simple, thin ; right margin considerably 
curved forwards ; colur~lellar vertical, curving to the left near the base, 

frequently straight, rather broadly reflexed. 

Millem. inch. 

Lcngth, .......................... 7 0.28 

Dinnicter, ........................ 321 0.14 
Length of aperture, ............ 38 0.14 

Habitat-Yegn, west of the Irrrwacly. 
The nearest ally of t h i ~  species is its congener B. putus, Bens., 

wl~ich inhabits the sa~llc localities, and differs in its greater tun~itlity 
nnd less marked sculpture. T l l e ~ e  is, however, much variation in the  

first nnmccl character, and de~pi tc  thc great difference between the t ~ v o  
forms in general, there is some appenrance of a passage. TWO ~yec i -  
Inens of R. p~rt~rs which I possess, mea~n~. ing respectively 7 and 84 
~nillem. i n  lengtl~, are both 5 millem. in diameter. 

Both thcsc spcc.iex shew a tendency to a passage to Spirctmis. 

17. B. PJ~ICIFER, n. ~ p .  
Shell obtccbtly prrforatcd, ovntcly conical, rather thin, horny, fincly 

striatetl. 8pirc conical, apex oltasta ; suture marginate, scarcely 
11 
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impressed. Whorls 5, planuletely convex above, the last longer than 
the spire, somewhat tumid, rounded at the base. Aperture vertical, 
truncately oval, subpyriform ; peristome simple ; right margin carved 
forwards ; colnmellar callous, subvertical, slightly curved, rather broadly 
reflexed ; margins united by a callus bearing a small re-entering lamella 
about the centre. 

Millern. inch. 
Length, ........................... 9 0.36 

........................ Diameter, 54 0.22 
Aperture 5 millem. high, 2Q broad. 
.Habitat-Thayet Myo, Pegu : rare. 
A more tumid shell than R. putus, Bens., and easily distinguished 

from all other Indian and Burmese forms of the genus by the re-enter- 
ing parietal plait. 

- 

G E N U ~  SPIXAXIS. 
18. S. PUBILLA, n. sp. 

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

Millem. inch. 
Length, ........................... 6 0.24 
Diameter, ........................ 3 4 0.14 
Length of apertnre, ........... 39 0.14 

Habitat,-Prome district, Pep1 : raw. 
I am not quite sure if all of thc few specimens I possess of this 

pecillinr small form cn~nr from Alroutonng, or whethcr Home may not 
hc from Thnyet Myo. The shell resembles young ~pecimcns of 
Rv1imv.v pl~t?hs, Benfl., so clo~ely, that i t  can only hc c~istin~nished hJ' 
the absence of any perfor a t '  ion. 

GENUS ACHATJNA. 

19. A. PEOIIBNHTR, n. sp. 
Shell oblong ovate, rather solid, dark reddish brown, horny, mark$ 

with distinct and regular irnpress~rl I iae~.  Spire convexly conical; 
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apex obtuse ; suture impressed, subcrenulate. Whorls 69, slightly 

convex ; the last ascending a little towards the mouth, and exceeding 
& of the shell in length. Aperture vertical, truncately semicircular ; 
peristome obtuse, slightly thickened ; margins joined by a callus ; 
columclla very much curved, projecting forwards at  the base, subver- 
tically truncated within the peristome. 

Millem. inch. 

Length, ......................... 7 0.28 
Dianzeter, ...................... 34 0.14 
Length of apel-ture, ............ 2g 0.11 

Habitat-Irawady valley, Pegu : common. 
A pretty little species, darlrer in colour than any of its allies, except 

perhaps A .  gemma, Bens., and easily distinguished froin all, by the 
columell~ being more arcuate, also by its more acuminate spire and 
blunter apex, and its much stronger sculpture. 

20. A. PERTENUIS, n. sp. 

Shell very slender, turrited, thin, light hoimy, polished, closely, 
minutely, and rather irregularly striated. Spire subulate, solnewhat 
acun~inate towards the blunt apex ; suture impressed, subcrenulate. 
Wllorls 11-12, convex, the last about + the length of the spire. 
Aperture oblique, ovately pyriform, peristonle thin, margins united by 
a thin callus, coluniella inoderately curved, obliquely truncated. 

Millein. inch. 
Length, ........................... 20 0.8 
Diameter, ........................ 4 4 0.18 
Length of apeibre, ............ 4 0.16 

Habitat-Tongoop, Aralran. 
I('ar nzajor, leilgtli 266 millem. ; diameter 6 ; length of aperture 6. 

Of anothcr specin~ell ; length 23 millem. ; diameter 53 ; length of aper- 
ture 5a. 

Hal~itat-PScmn Khyoung, Basspin di~txict, Pcgu. 
A inlicli morc ~ l~ i l t lc r  spccics thnn A .  ten?cispi,tn, Bciis., (a variety of 

which also abonnds in parts ol Ycgn,) though there arc signs of a 

p't.qmgc. Tlie l~eselit ap1)ears to rcl~lilcc A .  t ~ n t ~ i s p i r o  in Arnlran :u1d 
1hssei1i. Mr. 13(111non, to 1rrllo111 I scnt a sprcinirii, 01)serves that it is 

it1tan11et1iiit.c bctwrc~l A .  I c ~ I I ; ~ ~ ~ ~ ~ ( L  ;~11[1 r l .  I t ( ~ , s t ~ ~ l ( t ,  Bc'I~s.  
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GENUS SUCCINEA. 
21. S. PLICATA, n. sp. 

Shell depressly subovate, very thin, irregularly, obliquely and more 
or less coarsely plaited, pale amber in colour, horny. Spire short; 
apex minutely pipillar! Whorls 24 ; the last about $ of the entire 

length. Aperture oblique, curved backwards at  the base, nearly oval, 
openly angulate above ; peristome simple ; colunlellar margin regularly 
bow-shaped ; right margin rather straighter. 

MilIem. inch. 

Length, ........................... 17 0.68 
Diameter, ...................... 98 0.38 

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

Habitat-Tongoop, Arakan : one or two specimenw, rather lees 
coarsely sculptured, occurred also south of Bassein in Pegu. 

This species approaches 8. serniscrica, Gould, but is distingnished 
from that nnd from all othor Indian species by its coarse sculpture. 
I t  has also a larger spire than S. semiserica. I t  is not common : indeed 
species of the genus Succinea are generally but very locally distributed 
in India nnd Burma. 

GENUS CLAUSILIA. 
22. C. FUSIFORMIS, n. sp. 

Shell not rimnte, fusiform, horny, thin, white; obliquely, very 

clo~ely and finely costulately striated througliout. Spire diminishing 
slowly at firfit above the middle, then rapidly attenuate towards the 
acute apex ; sut.ure simple, scarcely imprcssecl, deeper towards the apex. 
Wliorls 9, convex above, flattened below, the last very little narrower 
than the penultimate. Aperture semioval, (nearly semicircular) ; upper 
parietal plait very fine; internal palatal teeth 7, the uppermost by far 
the lorrgest. Pe r i~ ton~e  thin, expnnclerl, not continuons, the margin8 
being distant, and united by a thin callus ; colun~cllnr margin straight 
and very long posteriorly. 

Millcm. inch. 
Jdcng th, ........................... 2.3 0.92 
Dian~rter, .................... 6 0.24 

Hahitat-Alxkan hills, west of Menzarla. Very r;,l.e. 
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But  a solitary speciinen was met with belonging to this form, which 
is Inore tumid in the centre than any of its nllies, C. iil~siynis, Gould, 
&c. The non-continuity of the peristome may be due t o  inlnlaturity 
in  the specimen found. The shape of the mouth may also possibly be 

slightly modified in older examples, but the general form doulbtless 
renlains the same, and is alone sufficient to distinguish the species. 

A solitary specimen of another new forin, much smaller than the  
above, being orily 17 millem. long; occurred a t  Moditoung Tseltan, on 
the road from Prome to  Tongoop. It is unfortunately bleached a i d  

worn, though pcrfect. 
- 

GENUS STREPTAXIS.  
23. S. BURMANICA, n. sp. 

Sllell ovately subglobose, umbilicated, thin, horny, white, lnarlted 
throughout fine and closely set sinliate costnlation. Spire 
convex; sutures scarcely impressed. IVhorls 6, the last 2 widely 

excentric, rounded a t  the periphery ; the penultimate broader than the  
last whorl ; last flattened beneath, and angulately compressed around 
the urnbilicns. Apcrture oblique, irregnlarly semioval, with a single 
re-entering lamellar parietal ; perijtome white, thin, expancled through- 
out, tlecply sinnate above, a t  the junction with the penulti~nnte ~vhorl, 
compressed and clirvecl forwards on the upper right margin, anti sonle- 
tiules furnished with a very small internal tooth-like callolls projection ; 
tlie two margins subparallel, distant, united hy a thin cnllus. 

i l l e .  inch. 
nlajor diameter ,..... ............ 10 0.4 
Minor ditto, ................... 7 0.28 
Height, .......................... 6 0.24 

Hahi tat-Tongoop, Arakan. 
This is a very near ally of the Molmein S. Petit;, Gonlcl, bu t  it is 

distingni~hecl from that shell and froin 19. exact~tn, Goul(1, by the 
rounded perip11ci.y and more globose form. I t  is larger and less 
dendel than S. Avdnmonicn, Bcns:, and is di~tinguished froln d l  the 
nhove spccics, nnd 8180 from the Nilgiri S. l'r~.rottoti, by the greatel. 
size of the ~)cn~i l t  imnte \vhorl in coiilpnrilion with that of the antcy)cllnl- 
t i l ~ l i t t ~ ,  A ('11:11:tctcr to which 111y nttrnlioii w:~rr c:lllcci by MI.. K c n ~ o ~ ~ .  

Ti1 Dr. (Joul(1's original dcsc~.iption (an inllrri fcct unc) of S. Petili, 
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ns republished in Otia Conchologica, p. 183, no mention is made of 
the anguli~tion of the periphery, which, however, is referred to by 
Pfeiffer, (Mon. Helic. I. 8). The character is certainly variable: in 
syccimens in my own collection there is a considerable difference. 

ORDER,-PROSOBRANCHIaTA. 

Family Cyclophorida.  

GENUS CYCLOPHORUS. 
24. C. (Lagocheilzis) LEPORINUS. 

Shell nal~owly ambilicated, conically turbinate, thin, dark horny, 
and ornamented throughout with oblique strirr: and with raised spiral 
lincs, closer together at the periphery and within the uinbilicus than 

elsewhere. Spire conical ; apex rather acute. Whorls 5*, rounded ; 
thc  lrxst cylin~lrical, not descending. Aperture oblique, subcirculnr, 
nngu1:tte above ; pcristome simple, thickened, subexpanded, incised at 
tlte upper angle ; columellnr margin curved backwards. Operculum 
horny, greyish white, multispiral. 

Millem. inch. 
Major diameter, .............. 4 0.16 

..................... Minor ditto, 34 0.14 
Axis, .............................. 4 0.16 

Habitat-Akoutoung, Y e p .  
This form is alliecl to C'yclopl~orus sci.ssimnrgo, Bens., and C. tolm- 

trrmn,  Hens., forming with them the group for which Mr. Theobald 
has proposed the name of Lnyocheillcs. There nppears good reason for 
associating these shells a distinct subgenus, which perhaps repre- 
~en t s ,  in Burma, the group of CyclnlAori comprifiing C. h a l g l ~ i l u a  and 
its allies in 8outhern India and Ceylon. The present species is 
ernaller and higher in the spire than either of the others. The animal 
of C. 11r2)0ri7c?rs i~ ~hor t ,  clark in colour, with small black tcntncles, and 
resembles ordinary f7yclophori in most characters. The only specimen 
obtained living an11 examined, pos$cssetl, however, the peculiarity of a 

groove down the mi~ltlle of tlrc cclutl;~l portion of thc foot abovc. 
The perintome ifi simplc in thc only pcrfcct atiult ~pcci~rten which f 

~ N I S S ~ W ,  but in n broke11 k~arcly n~lnlt shcll, therc- i s  n r.atIimcntnrf 
1111l1lic-ation. Thc two lips arc t)r.oL;i~~~j. nnitcfl in tltc~ S ~ I I I  gl.owti nhell. 



I also met with a shell apparently belonging to this species, but 
not full grown, at Pyema Khyonng, south of Bassein. 

An immature specimen of probably a 4th  species of Lar~ochcihts, 
with very fine and rather close equidistant spiral sculpture, was found 
by me in the neighbourhood of Ava. 

GENUS PTEROCYCLOS. 
25. PT. FEDDENI, n. sp. 

Shell widely umbilicated, convexly depressed, smooth, finely striateci 
rather thin, elegantly marked with alternating transverse zigzag stripes 
of white and chesnut, and with a moderately broad submedian band of 
darker colour. Spire nearly flat ; apex but very slightly protruded ; 
suture deep. Whorls 49, convex ; the last rounded, descending towards 
the mouth. Aperture circular, slightly oblique ; peristome double ; the 
two portions separated by a shallow groove, the inner cut away into a 

moderate sinus above, and the outer turned up into a small vertical 
wing, free from the penultimate whorl. Operculum concave within, 
the centre flat ; flatly concave without, with laillellar free edges to the 
whorls, thickest at the circumfel-ence. 

Millem. inch. 
................. Major diameter ,, 11 0.44 

Minor ditto, ..................... 9 0.36 
.............................. Axis, 5 0.2 

Habitat --Thayet Myo, Pegn-rare. 

A sulallcr and illore convex shcll than Pt. cet~a,  Bells. fro111 
Molmein. I t  is one of the most beautifully marked ~pecies of tllc 
gcnus ; it  resenlblcs P t .  ~ I L I I C I L ~ L S ,  Bens., in form, nnci in the pecnlinr 
charncters of the opcrculnm, and equals the Banclsoiilest specinlens of 
Pt. r~ipcsfris, Bcns., in its coloul.ing. 

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

GENUS ALYCAT,,TTS. 
28. A.  POLITUS, n sp. 

Shcll rnnrlrmtely nmhilicntecl, tilrhinntely clepreaac(1, smooth, polish- 
ed, shining, ~mhcr-colollrrrl. Spire dcpressly colloidal ; slltlire deep ; 
R ~ C X  Obt118~, rather redder thnn tho rcmaincler of the fihell. Whorls 
39, convrs ; the Inst ronnd, ~carcelg descentling towards the molltll, 
vt'l-j little swollen at the ~ i d r ,  and ornaincntcd on thc inflated portion 
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for a short distance with close fine costulation, which extends beneath 

to the unlhilicus and renders the shell opaque in that spot. Constric- 
tion long, smooth, smelling considerably in front towards the mouth. 
Sutural tube short, about + to Q of the periphery of the penultimate 
whorl. Aperture oblique, circular, deeply sinuate at the junction 
with the penultimate whorl, and at the lower right margin; peristome 

double, the inner lip projecting and continuous, outer lip retrorelict. 
Operculum horny, multispiral, externally concave. 

Millem. inch. 

Major diameter, .................. 3 0.12 
..................... Minor ditto, 2$ 0.09 

Axis, .............................. 19 0.05 
Habitat-Phoung do, near Cape Negrais, Arakan. 

Very near A .  hzbmilis, W. Blanf., from Pegu, but distinguifihed by 
its lower spire, wider umbilicus, more sinuous mouth, and especially by 

its high polish, in which it is only equalled by A.  nitidus, W. Blnnf. 

27. A. GLABER, ll. Sp. 

Shell broatlly umbilicatecl, conoidly depressed, solid, reddish white, 
the upper whorls darker, rather dull in lustre, smooth, except at the 
swollen portion of the last whorl, which is very finely and closely 
costulated. Spire depressly conoid ; apex rather obtuse ; suture im- 
pressed. Whorls 4, convex, the last obsoletely suhangulate at the 
periphery, moderately swollen at the sicle, then constricted, deflcending 
a little near the mouth. Constriction of moderate lcngth, smooth, 
slightly ~wollen in the mitlclle. Sutural tube of moderate length. 
Aperture tliagonal, circular ; peristome nlorc or less distinctly dnplex, 
thickened, moderately expanrlecl. Operculum darlr coloured, horny, 
exteinally concave, internally convex, with n prominent central nnclcua. 

Millam. inch. 

Major diameter,. ................. 74 0.30 
Minor ditto, ..................... 6 0 24 
Axis, ............................. 44 0.18 

Hahitat-AlryaE, Arakan ; the hills south of the 11arbour. 

This specie8 closely resembles A.  .Tn,qmmi, W. Hlanf., for which I 
for some timc mistook it, bnt i t  is disti~ig~iishcd hy thc absence of any 
uculpture on thc upper wliol.ls, and also hy the more obliqne nlonth. 



GE:NUS DIPTJOMMATINA. 
28. D. NANA, 11. sp. 

Shell not rimate, dextrorse, sobovate, rather solid, all~ber-colollr~l~, 
very finely and closely filiforlnly costulated on the lower lvhorls, less 
closely 011 the upper, or, frequeiitly, subdistantly costnlated throllgh- 

out. Spire conical, with sicles scarcely convex above ; apex ratller 
obtuse, sometiilles reddish, suture impressed. JVhorls 6-64, rounded, 

antepcnultin~ate the largest, the last rising considerably upon the 
penultimate. Aperture vertical, ear-shaped, nearly circular, c ~ h m e l l a r  

margin straight for a short distance and vertical, with an internal 
tooth. Peristome double, both ~o r t i ons  expanded and appressed, the 
inner forming a thin callus upon the  enu ultimate whorl. Operculuill 1 

i l l m  inch. 

Length, ........................ 2a 0.09 
Diameter, ........................ 1 0.04 

Aperture with peristome about $ millem. in diameter. 
Habitat-Alroutoung, Thoncloung and Yenaildoung in Hcnzada 

district, Pegu. 
This species approaches D. polypletwis, Beas., more nearly than 

any other. I t  is distinguislled by its inore regularly ovate form, 
blunter apcx, less swollen pcnultiinate ~vliorl, and more marked and 
distant sc111pture. The latter character, however, varies. The 
fiprcimcns from Tliondoung, a hill ahout 20 miles south of Alroutoung, 
being either closely costnlntc throughout, or subdistantly sculptured 
abovc, closely helo~rr ; wl~ilc in Alroutoung specimens, the costulation 

is subdistant thronghout. As, howevcr, I can trace 110 other distinc- 
tion between the shclls, and thc costulation varies in different indivi- 
clunls from cacli place, I do not tl~inlr there is any specific distinction. 

A still more nlinntc species than thc present exists in Pegu, and 
I fonncl two dent1 spccimeiis at the base of the Arnknn hills in the 

1Imaa(ia district. AS thesr ~pcci~ncns were not vcry well preserved, 
1 ~bstain  froin describing thcm fur thc present. 

Family I-lrl icinidce. 
GENUS HELICINA. 

29. H. ARAKANENSI~.  
Sl~cll dcpressly tlubinntc, srll~lcnticular, rather thin, obliilucly striated 

:111o\v>, ratlintclg and v c r ~  nlinutely bene:~th, polishd, ilesh-colourecl, 
12 
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with a tlnl.ker red band in the centre of the whorls above, and another 
on the last whorl, just below the ~er iphery  ; apex yellow. Spire con- 
vexly conoicl ; apex acnte. Whorls 4, the last compressed and sha~ply  

keeled, moderately convex a t  tlie base, furnished with a polisheci sub- 
granulate central callns; coliln~ella very short. Aperture diagonal, 
triangular ; peristome white, slightly expanded. Operculum light 
grey, shelly. 

Millem. inch. 

Major cliameter, ............... 6 0.24 
Minor, .......................... Ei 0.2 
Axis, .............................. 3+ 0.15 

Habitat-Ramri Islancl, coast of Arakan. Rare. 

A smaller variety, measuring-major diameter 5, minor 44, axis 3 
millem., WRS abundant in the southern portion of the Bassein district. 

Near H. Merguiensia, Pfr. ancl H. Andamanica, Bens., but smaller 
than either. I t  is mainly clistinguished from the former by the 
absence of the close spiral striation, so marlced in that species, and 
from the latter by different colouring, higher spire ancl closer sculpture. 

The preceding pages contain descriptions of the greater portion of 
the previoualy unp~zblished species of lanrl shells in my collections 
from Ava, Pegu, anrl Arakan ; I have still a few remaining, the dis- 
tinctness of which is probable, but they belong, for the most part, to 
critical groups, and require comparison with the original typcs of 
species, described by Mr. Benson and others. The following addition- 
al notes, on the distribution of previously rlescribecl species, may serve 
to supplement the papers on the subject, by Mr. Theobald, in Jour. 
As. So,. Bengal, Vol. XXVI. p. 2.25, :lnd Vol. XXVII .  p. 313. 

Nnninn,. 
Nrrniva p ~ t n a t 1 . s ~  Rrns., is common nhont Tlinyet Myo and in the 

Arakan hills. My largest specimen intB:istlres 12 milleinetre8 by 11 
in its two diameters. A smaller, closely allied shell, niraw11.ing 8 hy 7 
inillem., I wax inclined to refer to Mr. Renson's Hrli.r nsyid~r, on 

accnunt of the arcaate and lnhit1,tc bnsnl margin of thc aperture, bnt 
I learn from the rlcscriher that i t  p r r s~n ts  differrncea, althongl~ n o t  

~ufticient to prove it a rli~tinl.t specirs. A third   till smaller form, 
wit11 lhe thiclcrning anrl c~lr~rct~lic) of t 1 1 ~  prl*i.;tonl~ r s n g ~ e r ~ t c r l ,  and 



a son~ewliat flatter spire, nieasures only 5 to 5) millem. in its largest 
diameter, and limy be a distinct shell. It, also, is from the Araksn 

hills. 

Nanilzn honesta, Gould, originally described from Tavoy, is found 
tl~roughout western Pegu and AraBan, as well as at  Molmein, where 
i t  was collected by Rlr. Theobalil. Dr. Gould's description is very 

imperfect ; he does not even note tlle great obliquity of the mouth, 
n~liicll is the most sti.iking character of tlie species. I11 the Arakail 

hills near Yrome, ant1 about Tliayct Nyo, a larger variety occurs, in 

which the angulation of the yeripliery entirely disappears in the adult, 
although the other characters are tlie same. The sutural margination 

is soinetiiues, though rarely, obsolete. Large speciriieils ineasure 14 
by 11; nlillem., and about 7 in height. 

N. lez;iculn, Bells., also first fou~itl by Mr. Thcobald in the Tenas- 
serim proviaces, is very comlnon about Thayet Myo, Prome, and 
Alroutoung, and occurs also as far south as the Bassein district. I t  is 
freclueiltly ~vhitisli in colour. It is allied to N. ho~testcc, but easily 
distinguished, besides by its snlaller sizc, by the fewer whorls and their 
lnorc rapid rate of increase, and also by tlle total absence of sculpture. 

There is much variation in size : nly largest speciuen nleasures 84 and 
7 millem. in its two diameters. The ani~llal has a very s~iltlll lobe 
above tlie 11111~11s pore in tlle tail, ~vllich is truncateci. The inantle is 
ratllcr large. A single speci~i~en of a shell, nppare~itly identical, was 
found by ine, some years ago, near Balasore in Orissa. 

N. te.rt,rinn \iras eviilelitly describecl by Mr. Benson, (in the Annals 
and Mag. Nat. Hist. 1866, Scr. 2, Vol. XVIII. 1). '252,) fro111 ail 

i1nniatnl.e sl)eci~nen. Wien  atlult, the peristoirie is white and slightly 
thickened within, and the body whorl internally of a ~llilky white 
colonr. This handsoine specics is found west of the Imwady, from 
Thnyet Myo to Bassein, and varies coiisiclerably in sizc, in the height 
of the  pir re, flnd in the degree ol angulation &hove the periphery. 
The greate~t  change takes place in the latter character ; speciilieris 
from the di~trict  of Bassein being sharply anglcd, and even subcarinate, 
the angulation tlinlinishing, llowever, close to the aperturc ; while, in 
specimens from Thayet Myo and Ymnie, the periphery is round. In 
height of  pir re, the shell vitrics from depre~sed to snhturbinate ; in 
t~ \ .o  ~ ~ ~ c r i m r n s  l,cfo~-e me, onc Jlas a mnjor diameter of 30 rnillem., and 
11righl of 13 ; tllc ot1lc1 wit11 a niajor tlinnlctcr of only 27, nlensnros 
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15 n ~ i l l e ~ i ~ .  in the axis, nncl this variation is seen in both rounded and 
suhariuate specimens. The largest specimen I possess, measwes in 
its two dianleters, 36 and 31 millemetres, and in height 18. 

N. puma, Bens., was found near Akoutoung and Thayet Myo ; and 
also, more abundantly, in the neighbourhood of Ava. 

N .  (Trocl~onasrpha) atteyin, Bens., abounds a t  Akoutoung below 
Prome. I t  is not cornillon elsewhere, except about Prome. The 
animal has a mnciis pore at the end of a truncated foot, and a lobe 
above, as in N. vitrinoides, Desh. A shell which Mr. Benson considers 
ss probably identical with Helix lr:iiplorlon, Bens., (a Khasi hill species) 
occurs rarely in the h -akan  hills. I t  is a Nunina with a small lobs 
nbove the mucus pore near the end of the tail, which, however, is more 
flattenetl and less truncated than in species of the Frochomorpl~a section 
generally. 

No species of the A riophanta section, so largely represented in 
India, has yet been found in Pegu or Arakan ;* N. retro~sa, Gould, 
being hitherto unknown N. or W. of Molmeiu. .kIacrochEan.~ys and 
Trochmu~r~hn  (unless N. textrina and N. pansa belong rather t o  
Hemiplectn than to the former,) comprise the great majority of the  
Nnnince. The forms belonging to  the first named section are so 
Iiumerous, and distinguished by such minute differences, that  theit  
btudy is one of great difficulty. 

Helix. 
Amongst the true Hrlices in Noi-thern Pegu, several forms ~ss igned 

to the section Dorrnsin, Gray, &re conspicuona. Thcy appear to rc- 
present in Rurmn, H. f a l l ~ c i o ~ n ,  FPr., H. c~~pcrelln, Pfr., and their 
allics of tlie India11 peninsula, and they might all pcrhnps with grcatcr 

rorrectness be claaae(l together in the Name ~ection.  Aniongst t h e ~ s  
forms is H. aimilnris, FBr., oE which H. ecnlpturitn, Bens , anti 
H. Zorocrstcr, Theobnld, appear to be varieties. T h e ~ e  shclle occur in 
the drier portions of the Irawarly vnlley, and arc not found below 

Prome, but t h ~ y  extend northwnrda to  beyond Ava. The variety 
nrmecl by Mr. Benaon H. scnlp/r~ritn somet i i l~e~ wants the colourcd 

Nor ia thim neotion, an far aa I know, r e p r ~ ~ a n t d  in the I l i m ~ l a y ~ a .  
W. III 1,11alaynnn, Lc'n, hcing nlmnst c~rti l i~l ly M, ii~frvrupta, HC~~IR. ,  an11 tlit* 
a~w:n(.rl locality tilr~ to nn error ; wllilt- H. cyr l r ) t r~mn,  Bene., Intc.ly rlr~crihcrl  
I'rnm t l ~ e  llills N of Tirlloot. ia a a i ~ ~ i ~ t , l . v r ~ u  nlcm\)er of tile r r q n o  c n I / , r  group, ; I I I ~ I  
r\r~q(~ly : t l l i r ~ ~ l  to t11:tt ~pvc iw .  a8 111:ty I I P  sl,t>n f~.orn  it^ P Y ~ ; \ ~ I ~ I ~ ~ ( I  1 1 1 1  :,II(I grit1111- 
lotp u i l r f ~ ~ ~ .  TIIP nnirnnl In rlonhtless n ~ I I I F ,  l l c l t ~ ,  :lurl no1 a Nn/,rrrn,.  



bands, and passes into a shell closely resembling H. P ~ ~ t l e n s i s ,  Bcns., 
a more solid form, shells approaching which closely in every clmracter 
except in being less solid, were found on the Shan hills, east of Avn. 
Mr. Benson collsiders these shells distinct froni H. Peyuensis, but there 
can be little doubt of their foi-ming a link. The typical variety of 
II. scnlpturitn abouilds near Mand616. H. Zoroaster, Thcobald, is a 

lal.ge A. similaris, and occurs abundantly at  Tllayet Myo and less so 
a t  Prome. H. bolus, Bens., abundant near Tllayet Myo and Prorne, 

is sometimes marked by a coloured band like that of H. si~nilnris, and 
varies greatly in the height of the spire. The type is a well marked 

form, far more globose than the others, but yet it passes, by impercep- 
tible gradations, into sinvilaris. H. delibrata, Bens. is also allied t o  

sinzila~is although classed in a different section or subgenus by both 
Albers and Pfeiffer; it unites Dorcusin with the T ~ a c l ~ c a  group, 
(H,  aspe~ella and its allies). H .  delibrnta is not rare throughout 

Aralran ; i t  occurs at Alryab, aiid in Pegu it is found at  A1;outoung 
and other places ; when fresh i t  has a subllispid epitlerulis, and fre- 
quently a sufous bancl above the periphery, like si~jzilmis and usperella. 

Some\vllat allied to tlie similaris group, but yet fornling a distinct 
and well inarlrecl section, arc I$. tcrl~eincr, Bcns., anti its allies a. rota-, 
torin, v. d. Busch, IT. Oltlhnnzi, Bens., and H. Evbttoni, Pfr. To 
these, two other species have been nclcled by Mr. Tlieobald, viz. : 
H. Ylrnyrci and H. Aliot~to~zgensis. Tlie typc appears almost pecllliar 
to tlie Malay countries, one sl)ccics only, H. H~ittoni, occurring upon 
the Hilllalayas and otlier Indian mountains, and none i11 the plains of 
Inclia. 

H. OUl~nnzi, Bens. is n well marlred and casily distirig~iished form, 
with allnost flat spire, vory wide umbilicus, and the last ~vliorl s11b- 

angillate abovc the periphcry and swollen bcncntli. Tlle cpiderlllis, 
wlleil i11 good order, is subhispid, as in several other fipecics of the 

I .  This form was fiwt found by Dr. Oldliain at  Mya Leit Doling, 
n fcw lnilcs south-cast of AVR, and 1 rtftcr~vnr(ls mct ~ i t h  i t  in the 
Amknn hills, on thc roacl bctwccn P~.onle n n ~ l  Tongoop. 

The otlier species pass into cacli othcr in tlle lrlost pcrplcxillg 
rnl~nnc~r, ~ n d  1hc.i.c sca~.celp appears any choice bctwcell jllcrcasing tllcir 
~lnnibcr i ~ l ~ l r f  n i t c ~ l ~ ,  nnd classi~lg all togcthcr as varictics 01 one spccaics. 

Thc l i t t  lc foi.n~ lc~louvn ns 11. Jl.rrl/o7~i,  L'ir., is pc~rI~:t~~r, ri1ol.c chnsily 

~ l i ~ t i t ~ ~ ~ ~ ~ ~ I ~ c ( l  I I I ; I I I  111o\t ol I I I V  o f l ~ o ~ s ,  a\ it i b  ~ i ~ ~ g t ~ l ~ ~ ~ l ~  cctilbt;\llt in  
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iorm. I t  is usnolly snlnller than tapeinct or rotntovia, and may gener- 
ally be recognised by its blunt periphery and the convexity both of 
tlie spire an11 base. Still, forms of H. tapeinn approach it so closely 
t1i:it they may be said to pass into it.  I found specimens of H, Huttoni 
in only o i ~ e  spot in Bnrmn, viz. on Puppa hill, an isolated peak, 
nttarly 5,000 feet high, in Upper Burma. The occurrence of a Hima- 
layan slicll which is fount1 as high as 6,000 and 7,000 feet in Silrkiin, 
upon this solitnry hill, where it is accoinpanied by peculiar species, as 
Alyca~ i s  Vttlcnui, W. Blanf. and Dlplonzmatina Puppensis, W. Blanf., 
and with a flora comprising plants, such as Pteris ayuilina, belonging 
to R temperate climate, is very rernarltable; especially as the same 
~pccies was found by myself on the Nilgiri hills oi Southern India, a t  
an elevation of above 6,000 feet, and by Mr. F. Layard on the moun- 
tnins of Ccylon. I t  is found both in the eastern and western Hinla 
layns, and has probably once enjoyed a far more gcneral range in India 
than a t  present. I t s  occurrence, with so little variation, in isolated 
sitnations, is in favc)nr of its being a distinct and natural species, a 
rank to which, morphologically considel.ec1, its claims are small. 

A t  BIya Leit Doung, the high liineatone peak 15 milcs south-east 
of Alnarspoora, nlreatly referred to, ant1 the locality whence Cyclopho- 
r t i a  cr?yl>to?n~)hrtlzcs, Rens., C. hiy)l,idulw9, W. Blanf., Diplornntatina 
exilis, W. Blanf., Georiusn fmrstrilltbm, B e n ~ .  ~ p . ,  Hypselostoma Benso- 
ninnlrm, JV. Blanf., H~1i.c perarcla, W. Blanf., a1111 other peculiar 
species have been obt~ined,  1 founcl Mr. Theobald's Helix PJlayrei, 
which nppears to have Home claiinn to be consitleretl a cliatinct species. 
RIr. Theohal~l's description (J. A.  S. B., 1859, Vo1. XXVII I .  1). 306) 
in very inlperfect, nncl tho following nlay scrve to givc a better iclca of 
the 9hv11. 

H. PIIAYRET, Theobald. 
Shell inorleratc*ly uinhilic~ted, orbiculately conoirl, rather aolid, 

white, with n horny shining epidermi~ ; obliqnely, coarsely and flex- 
nonsly plicatrly utriat~ll heneath the epideraiis, bluntly ltngulate st 
the periphery. Spire rlcprrssly conoid ; apex ohtllse ; ~ u t u r e  scarcely 
inlpreoscid. J\%orls 6, slightly convcx,   lowly increa~ing ; the laat 
clerlrancling tow~rc\s the  apertnrc, where the angalatinn of the pe1.i- 
phrry rl ie~ out ; convcx hrncath, volnpressed around the dccp umhili- 
cn\, wllich exposes all t l ~ c  \vhoi.lx. Apertnrc s ~ l l ~ ~ ~ i r c ~ ~ l ~ r l y  lnnr~tc, 
cli:igclnnl : ~'rristomc wl~i t r ,  dig111 ly rxllantlc,l tlirongltout ; nlnrgina 



approaching each other, and united by a callus. Miljor dia~octer 18, 

millor 154, axis 8 inilleinetres. 
Habitat-Mya Lcit Doang. Ava. 
This differs from all allied forms in its much coarser flexuous sculp- 

tnre, and from lllost of them by its blunt angnlntion a t  the periphery. 
I t  is also, so far as I lcnow, the largest form, belongi~lg to this group, 
which occurs in B~lr~nn.* 

H. tapeina is said by Mr. Benson to be distinguished from ?.otmtoria, 

ai~longst otlier characters, by the greater regularity of the sculpture in 
the former shell, ~vhich contrasts with tlie irregularly flexuous stria- 
tion of the latter.? I  ha^^ ilcrer seen a typical spec~inlrn of H. ~ o t n -  

toria, ~vhich was originally described froill Java, but Mr. Bellson has 
identified with i t  a shell which abounds at Thayet Mvo, Prome and 
Alcoutonng, and a variety of which, with a flat spire, Mr. Tlleobalcl 
has called H. Alcoz~tonge~uis. Of H. tnpeina I possess specimens collected 
by Mr. Theobald at  the original locality, the Ichasi hills. These 
have a slightly more regular sculpture, an angnlate periphery instead 
of the sharp compressed keel of thc Pegu form, a1111 a rounder month, 
but thc spire is sometimes higher, sometimes not, and 1 can see no 

distiilction in the umbiliciis. I n  all the distinctive characters, varieties 
shewing gradation, occur in Burma. 

Leaving the qliestion of specific distinction, the distribution of 
varieties of thesc shells in the Irawatly valley, so far as I have searched, 

is the following. 
On the Sllan hills, cast of the vallcy in ~vhicli lie Mand616, t,he pre- 

sent. capital of Avn, anrl the older capitals, Amampnora and AVR itself, 
I foiui~d a leaticiilar sharply kceled lorm, l e ~ s  .swollen beneat,h, and, in 
genel-al, higher in tlie spire than the Akontollng fol-n~ of rotatorin, 
~v i th  t l ~ e  sides of the spire st'might,, not con\.ex. The epirlernlis, 
when in good orclcr, and especially ill young specimens, is hisl)itl ; the 
srillptlire ratlicr vnrialdc, biit flcsnons. This 1:lttcr is also thc case 
with thc Alcontoiing iin(1 Tlinyrt RIyo form of roitr/oi.irc. 

* 111 R, Ict,t,or rc~coivcrl since: t,hc nl~ove was wl-it,t,cr~, Blr. Bcrison informs me 
t,hat H. Plr,l.y,.ri olrly difrt~l '~ fr~l i )  his t ! l l ~ c  of 11. t u ) ) ~ ' ; ) , ~ .  ill  its coarser sculpture. 
J'ly spcci~ncns of t lit: Int,i,cr ~lroll hn.vc it, Inoro n n g ~ l l i ~ t , ~  pcri1,hrl.y. 

t In IJfcliffcr.'a I A l o ~ ~ ~ g ~ :  IIeIic. Viv.,  IIOWCVC~, H .  tnq,ci,~,cc (VoI. 111. p. 354,) is 
~ n i ( l  t,o hr " Snhl,ilif cr gra~lulato-stl.i~~t,i~," wllilc H.  vol,tl./o~.icc. (Vol. I. p. 203) is 
cI~~sr:l.it)rrl siml~ly :IR " ohlicjlin ~l.l'i:lf,il,." 'I'Ire for111(\1. is s;ti~I to 11iror fro111 t,he 
I n ~ t c . 1  i l k  sCnlptul.c~, Irigllcr api1.0, 1larl.on.c.r ~ i ~ t ~ l ~ i l i c - r ~ ~  i l~ ld  I . O L I I I ~ V I .  ;~l~el . l l l~.e .  
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I n  t l ~ v  Tsngnin lrills, west of the I r a w a d ~ ,  opposite Ava, I obtainecl 
t\\w forms, vile bluntly angled a t  the ~ e r i ~ h e r y  and approaching H. 
Ol1lhnt1ri, in ~vliich however the spire is lower and the umbilicus more 
open. The sculpture, form of the whorls and of the mouth, (which is 
roundetl with coililivent margins ancl expanded throughout,) and the  
nngnlntion of the peripheiy, are precisely similar to the same characters 
in 111y ~ p c c i n ~ ~ ~ l ~  of II. tapeiq~a : the umbilicus is slightly broader, and 
tllc spire lo\ver, sometimes as flat as in  Alcoutonge~asis. The dimensions 
are 15i  and 1-1 inillem. in the two diameters; height 6. The other 

form is extremely sharply keeled ancl lenticular, with an angulatc 
lunate mouth, ~ n ( l  a narrower umbilicus than the last, or even than the 
C11err.a tapeinn, but i t  has the same simple sculpture, differing in this 
from the Shall hills form, which i t  otherwise resenibles. It mea- 
wires 17& millcm. by 16, and 9 in height. 

The ~ i e x t  localit,y to the south in the Irawady valley a t  which I 
ol)tninerl t'orn~s of this type was a t  Thayet Myo. I have already re- 
ferred to the varictp prevailing there, as well as a t  Prome and Akou- 
toung. As a rule, the shells are small, thin, horny, and more or less 
hispicl, vcry variable in the height of the spire, sharply keeled and 
with very fine, flexous striation. The major diameter is about 1 0  to 
12 ~nillem. on an average. 

A t  Henzada, and in its neighbourhood, another form prevails. It 
is also met with at Akontoung, but is mre, and i t  passes into the 
flatter fort11 thert. prevailing. The Hcnzatla shell has a much higher 
spire with very convex sides, ancl is, in fact, wbcnn~l,anulate, tho 

base, on the other hantl, being flattenul. I t  is sharply keeled, quite 
as sh:lrply m the Aknutonng form, hnt i t  has the scn1ptul.e rather of 
I .  trrp.iltn than of mtntorin, and thc cyitIcrmis, insteacl of being wh- 
liispid as in the latter shell, is nlerclv granulate. A form, intcnne- 
tlinte hot11 in height of spire and in srillpture betwecn the HenxRda 
ant\ Akontnnng varieties, was fo~uicl in the Arak:~n l ~ i l l ~ ,  betwcben 
Prome and Tongoop. 

In  the Hx~aein district, nll the s l i~l ls  of this typr are mnch the 
snlnr. They have a sl~arp keel, n~o(lcrate apirc with cotlvex ~idcs ,  
ohtnse HPCX, ant1 hnt little convexity l~cneath. Thcy 11ot;~css n gr:lnn- 
I:itc cpitlerniis anrl the scnlpt~~rt .  oi H.  /opeinn. 

TII ,~  ~ l ~ e c i r ~ ~ c ~ i ,  \ \ it11 t l ~ c  higl1c4t y , i r c ~ ,  froni Ilcnzndn, npl,roxinrt~te 



in form to tlle Caillbodia H. ~epnnda, Pfr., and I ~ I ~ J ~  perlial~s 1 ) ~  
identical. 

It will be seen how variable the iornls are. The spire varies from 

flat to almost bell-shaped, the periphery from sharply keeled to angu- 
late, the whorls from subconvex to flat or nearly so ; nor is there great- 
er constancy in tlie form of the mouth, the sculpture, the epidermis, 
or the breadth of the umbilicus. Distinct as nlany of the varieties 

appear to be, they all pass gradually into each other, and with the 
exceptions already described, I believe all the forins nre inost safely 
classed as varieties of one species. Whether this should be called 
rotatoria or tapeina is difficult to say, without more precise acquaint- 
ance with the types of tliose sliells.* 

Not far from the tapeina group must be classed H. cas t~a ,  Bens., 
which, despite its thin horny shell and sharp peristome, is not a 

Nav~ina, but a true Helix. I t  occurs throughout the Aralran hills, 
wherever I have searched, but is everywhere scarce. It has the  
widest range in the Indian area of any Bnown Helix, being found in 
the Himalayas, in Orissa, in Ceylon, and throughout Burma as far 
south as the Teilasserim provinces. 

H. cli~nactericcc, Bens. is very probably a Nnnina, but I have not 
hncl an opportunity of observing the anilnxl. The shell was found by 
Captain Inpa111 on the road from Pronie to Toligoop, allti I found i t  
again in the hills, at the southern extreinPty of the Henzada district, 
and in Bassein. I t  occnned also in Long island, in the Basseill rivcr. 
I t  is much ~lnaller in general than the typical k h w i  hill shell; I 
P ~ R S C S R  specimens, apparently fully grown, but measuring olily 13 or 
14 inille~netres in their major diameter. 

H. hnriola, Bcns. is a true Helix, and iq found cliiefly on trecfi ncar 
Thnyet Myo ancl Prome. It is a rare sliell. Near Ava it is replncctl 
hy a large rthmply carinate fol-m, ~vhich I found abuntlant ~t Thinga- 
dnn, on the Ir~wnrly, about 80 iniles north of Mn1i(lCl6. This shell g o  

closrly resembles H. crcpiti~cm, Bcns., that I ail1 lnuch disposcd to 
consitlcr them itlentical, 8 view i n  ~~lh ich  Mr. Rcnson, ho~vcver, tloes 

not agree. At Ynppa hill, ncar Pagan, alrectdy rercrrcd to as the 

+ Mr. Bonson, to wholn I ~ e n t  ~ l w c i t n c ~ ~ s ,  consitlers all tho forms above mm- 
ticli~rrl t~ Iw vnl*ic\f i c q  of ~ o t r ~ t o r i r r ,  1,nt qomc, cbspcc~nllg that from the 'l'sagain 
I~llls, nppt'ill I ( I  nlc LO L)c at least 81s nearly tlllictl tu t~cpaciw. 

13 
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locslity wliere H. Hictto~~i, Pfr., is ionnd, I met with wl intermediate 
variety, between the carinate forin and the typical H. hnrioln. 

The Plectopylis p o u p  is represented near Ava by E. perarctn, de- 
scribed above, and further south by H. leiophis, Bena. This shell 

occurs near Thayet Myo, but I fonnd it abundantly only a t  Akou- 
tonng. Another form, which may be a small variety of leiophis, but 
which shews some differences in  the internal plication, also occurs 
near Thayet Myo. A t  Prome, close to the Pagoda, I fonnd H. Fed- 
demi, (described above) which, however, appeared very rare, as I only 
obtained two perfect specimens, despite much search. 20 or 30 miles 
south of Akoutoung, I found H. Ka~enorum in abundance, and 2 or 3 
specimens of the large variety of the same shell still further south in 
the Arakan hills, nearly due west of Henzada. Elsewhere in the 
Henzadn district and throughout Bassein, no species of the Burmese 
form of Plectopylis was met with, but the Himalayan and Khasi 
H. plectostonm, Bens. abounded south of the town of Bassein in sever- 

nl places, Pyema Khyoung, Long Island, $c. It was also found by 
Captain Ingram in Arakan, near Tongoop. 

A variety of the sinifitroree Bti,li/nzls Sinensis, Bens., measuring 26 
millem. in length anrl 15 in diameter, occurs near PI-ome. It hae 
generally two dark stripe8 round the body whorl, but some ~lpeciniene 

have other stripes, usnally 3, above the periphery. Occasional speci- 
mene were met with further south. At  Tongoop in Arakan, I fonnd 
a much smaller variety, measuring only 20 millem. in length, and 124 
in diameter. At  Akyab I also founrl thia small variety; some shell8 
being entirely yellow without any stripe#, like Mr. Theobald's Mergui 
apecimene. 

B. p t l ~ 9 ,  Bens. i~ rather common at Akoutonng, less eo a t  Thayet 
Myo, and scarce to the 8011th : I Io~trlrl it, however, occasionally, in the 
Bassein district. 

B. pullus, Gray, occnrR near AVR ; but not, so far aa I am aware, in 
Pegu. Specinlens of B. cc~nnpictt~~, Hutton, were also met with in 
Upper Burma. B. grncilis, EIl~tton, occurs thronghont Rnrmn appa- 
rently. I have found a r a t h ~ r  d ~ v a r l  vctri~ty i n  Avn, Peg11 ~ n d  
A r a k ~ n ,  nnd hitye received it Srom >Iolmein. 



Achatina. 

Achatinn tewz~ispiva, Bens., of small size, is common at  Akoutoung 
and further south. A snlall variety of A .  crassilab~.is, Bens., occurs 

in  Arakan, and another form, perhaps distinct, but closely allied, was 
found in the Shan hills near Ava. The species of dchatina do not 

appear to be numerous in Burma ; they attain their maxilnunl in the  

Indian area in the Western Ghats, and the hills of South India and 
Ceylon, and their numbers dinlillish to the eastward. 

Vit r inn. 

Vitrina prmsfans, Gould, differing in no respect from the Molinein 
shell, and V. gigas, Rens., equally identioal with the Khasi form, are 
both nlet with throughout the Arakail hills, though sparingly. A 
srnaller species, which I had looked upon as the young of V. giyas, 
has been correctly separated by Mr. Theobald, and will doubtless be 
described by Iiiill. 

Ennen and Pupa, 
Ennea bicolor was met with near To~lgoop in A~.altnn, and a t  one or 

two places in Pcgu. As in inally other localities throughout its wide 
range, i t  is a scarce shell. 

Pupa Avnnicn, Bens. occurs ncar Ava. I Eounci i t  abundantly on a 
sillall hill, a few miles uorth of Manclk16. 

S'tvcptuxis. 
Besides tllc species nbovc tlescriljed froin Al.nlrnn, a smaller form 

occurs in Pegil, which I consicicr n variety of S. d~atltrinnnicn, Bens., 
thc only cliffercncc I can detect being in the sculpture, which is soinc- 
what filler in thc I'egu shells. 

.€Tt/~~selo.sl oj~en. 
I lime notlling to acid to the particulars of the distribution of the 

two spccies of I+~psrlosto~~za beyond those given ill a preceding number 
of these contrilntionu. 

CYOLORTOMACEA. 
C?yclopl~ orzts. 

In the 8han hills east. of Ava, 1 f01111(1 two for111~ of large turbinate 
Cyclopl~ori, onc apparently a variety of (/. sl~rcioalcs, Phil., tlle other 

RO closcly nllicd that I doubt if i t  i~ w i ~ e  to  hescribe it m dietinct. 
6'. sl~cciostss docs not ctppear to occur in Northern Ycgu, hut I found 
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i t  at Rnngoon, close to the Pagoda, abunda~t ly  south of Bassein, and 
a t  Tongoop in Arakan. A t  Akyab I 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 suhangulate a t  the periphery. I n  these characters 
they appear to be intermediate between the Burmese 0. speciosw, 
Phil., and the Khasi hill C. Pearsoni, Bens. 

At the base of the Shan hills, and also a t  Mytl Leit Doung, I found 
the sniall species referred by Mr. Benso~i to C. cornu venatorium, Sow. 
Some Living specimens at the former locality shewed the opercnlum to  
be normal. 

A t  Mya Leit Donng occurs also C. cryptomphalzls, Bens. of which 
I obtained fresh specimens, with the colour and epidermis perfect. 
When in this state, i t  is the handsomest of the Burmese Cyclophori, 
and equal in beauty of colouiing to  C. Siamensis, Sow., the dark 
blackish brown colour of the upper surface of the shell corltrasting 
finely with the irregular zigzag white lines. The montb, in my 
specimens, shews no distinct duplication : i t  is much thickened and 
expandetl,' as in C. specioszls or C. Sittmensis. 

C. f u I g t ~ r ~ ( t t ~ ,  Pfr., I did not find further north than Puppa hill. 
At Thayet Myo anti Prome i t  is very abundant, and i t  occurs Inore 
sparingly throughout the Prome and Henzacla districts, together with 
C'. I'l,eobaltlia7~t~s, Bens. and C. pntens, W Blanf. C fulyzrratus is a 
handsome shell, varying greatly in  size, my largest specimens from 
Tl~oncloung, ~ o u t h  of Thayet Myo, measuring 38 millem. by 30, the 
smallest, a dwarf specimen, also fro111 Thayet Myo, only 20 millem. 

by 159. 
Mr. Thcobnltl, in a paper publi~hed in this Journal for 1863, 

(XXXIII. p. 376,) classc~ my C. patens as a variety of C. fit19.rcmtrur. 
Tlie type8 of both specie8 occilr together at Thnyet Myo, and are veiy 
distinct, C'. pcttena having a broad, rather thin dink-like expanded 
perifitome, while the lip of C'. jiclytrrntlls i~ much thickcr but ollly 
rnotlel-ntelp expancled. C. prltcn.9 also i~1 much firnoother. IIowe\rcr, 
intormcdiate fonrls may possibly occur, as tllcy (lo between many otllcr 
Bnrmeso ~ p e c i e ~ .  

At Tongoop in 81.nkni1, ant1 nn Ramri islnnrl, 1 Fonn,l n val*ietv of 

h 1 . . 1 1 1 1 1  I t  n p r ) r o a ~ l \ ~ , ~  (;. ~'/lco/,altlirrl,lc9 
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Bens., but has flatter whorls, a sharper lieel, a more acute apex, and 
rather less ~ltrongly marked sculpture. 

A small turbinate species of Cyclophomcs, ~vhich I found at  a con- 
siderable height on the Aralran hills between Prome and Tongoop, 
with a rounded periphery and very narrow umbilicus, recluil-es compa- 
rison with C. scurra, Bens. Another form, with a subangulate peri- 

phery, was met with in Bassein district, and a third, rather larger, but 
otherwise identical, in Ramri island. All of these may be varieties of 
the same shell. All possess a very narrow umbilicus, a thin white 

expanded lip, and minlite sculpture. 
None of the small discoid Cyclophori, so far as I an1 aware, occur i n  

Pegu. 6". his~idulus, W. Blanf., I described in a previous paper as 
occurring at  Mya Leit Doung, Ava. C. calyx, Bens. is stated by 
Mr. Theobald to occur at Alroutoung, Pegu, and that locality has been 
quoted for it by Mr. Bensou in describing the shell, and repeated by 
Pfeiffer in Suppl. Mon. Pneum. p. 56. I think sonle inistalre must 
have been made by Mr. Theobald in arranging and labelling the very 
extensive collections which he made in 1854-55, for thc slicll abounds 
in Molmein, while, altliough I have repeatedly searched all >ounti the 
Akontoung hills, I have not met with it. 

Lq?topo~na. 
I n  a previous paper (J. A. S. B. for 1862) reference was made to  

the occurrence of the Teaasserim L. nspi~nl?s, Bens., in Arslran, near 

Tongoop, and ill the Basseiil district of Pegu. I t  was found in great 
abuiitlallce in Long Island in the Bassein river. I also found speci- 
Inens close to Akyab, in the hills on the opposite (south) side of the 

harbour. Sonle of these last arc rather larger than the typical form, 
and measlire 14 hy l o +  millenlctres in the two diameters and 12 in 
height ; they are also snioothc.r, wanting tlie raisccl sliral lines, nnd 
tlie last whorl is rounded or snbn~ignl~te  new the mouth : but other 

specimens are scarcely diuting~~i~hrible froin typical slicllx froin Tenas- 
scrim, Itinong wliicli slno sotile ol tlie above characters, and espcciully 
the scnlpture, arc vnrinble. 

P~P~OCYC~OR.  
Pt. p ~ l l n t ? i s ,  Ren~ . ,  hag onlv 1)ceii found ncar Akoutonng. I n  

Arnlrwn, licar Tongonp, nnd again at Alrysh, I J'o~uiirl a species closcl,~ 
i~llictl lo 1'1. ~ ~ r c ~ v r r s ,  I'clnrfion. Tlic Akj.nl) spccoi~nc~ih pvsrjess their 
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opercula, ~vliich is flat like that of Pt. prtllcitus, and not convex as ill 
Pt. r t~pes t~is ,  $c. These shells also closely resemble a species collected 
by Mr. Theobald at Cherra Poonjee, and referred by Mr. Benson to 
Pt. Albersi, Pfr., which has a convex operculum, and a peculiarly 
shaped wing. The specimens from Tongoop and its neighbourhood 
had a milch thicker epitlerinis than those from Alryab, and were 
larger, hut otherwise similar." 

No form of Cyclotus is bnown from Burma. I have shewn, in a 

pzper published in the Annals and Magazine of Natural History for 
June, 1861, that the Cyclophorus calyx group approaches very closely 
to  the true Cycloti, and represents thein ; while the Cycloti of India 
(e. g. C. subcliscoiclezu, Sow.) are allied to Cyclostomn, having the 

peculiar cleft foot and mode of reptation of that genus. I have pro- 
posed to place them in a new genus, Cyclotopsis. 

Alycmus. 
Much concerning the distribution of the numerous species of this 

genus has been communicated in previous papers. A brief recapitula- 
tion may be useful. 

A .  Ave, W. Blnnf., is the only form a8 yet found on the Shan hills, 
east of Ava. A.  Vtilcun 1:) W. Blanf., occurs a t  Pilppa hill, PagSn. 
Abont Thayet Myo, A .  sculptilis, Bens., is abnndant, especially on 
the hills a few miles ~ o u t h  of the town, where also A.  unuillatus, 
Bens., was found in veiy small numbers, its minute size doubtles~ 
rendering the search for i t  difficult. A few specimens of a small 
variety of A.  ~cmbonnlia, Hens., first appeared here. They have a 
" retro-relict') outer peristome, anrl coarse sculpture on the upper 
whorlfi. The typical varicty is rather comnion a t  Alroutoung, the 
original locality. I foiincl this ~pecies again a t  one spot, a little north 
of Bwsein, near the village of Kani. The oltler specimens obt~ined 
there, nncl others from the bsl~e of the Arakan llills, west of Prome, 
hnrl thc oiitcr perixtome retro-relict a8 in the Tlittyct Myo variety, a 
peculiarity I never observetl in the typical Akoutoiing form. 

+ Since the h o v e  was writken, I have heard from Mr. Benson, who hrc~ kind- 
l y  the upecirs with I't. pnri.its.  Jn  the lnt,ter, t11c wing runs np the 
pen~l\t,~mate whorl, while the win:: and ~inurj of the A k y ~ b  and Tongoop epecioe 
TL.sc~) lh l~  those of f f .  pj t l l f l fr~.~.  In other I ' ( ~ R I ) P C ~ R  the form rcswrnbles I't. pamjr~s. 
~t m;ly 1 ) ~  cliwtin,rrniahr(l ; I R  f t .  A , . ~ ~ ~ ~ ? I ~ , I I \ I V ,  n. 01). 1 havc not spccimons at 
hanrl, so cannot aild a colupli3le tlesct.~l~tion. 



At Altoutoung I also found A .  hzcmilis, W. Blanf., and at the same 

place, at Thondoung and a t  Yenancloung, two hills about 20 miles 
flxl-ther south, I found a variety of A.  I t tgra~~zi ,  WT. Blanf., rather 
larger than the type from Tongoop in Aralrnn, and measurillg 7 
millem. in the larger diameter. 

Another form of the same shell, with a less distinct subangulation 

of the periphery, and rather closer scn1ptiu.e on the upper whorls, 

occurred at Moditonng, on the Pronle and Tongoop road, with 

A. g~aphicus, W. Blanf , A. succi~zel~a, W. Blanf., neither of which 

has been foluld elsewhere, and one forin of A. vestitzis, W. Blanf. : 
A. niticlus, W. Blanf. and A. polygo~zo~~~a,  W. Blanf., were first follnd 
on the same road, but nearer to Tongoop. The latter I afterwards 

obtained i11 two or three places south of Bassein, the speciinens being 
a little larger (6 and 5 inillem. in their two diameters) than those first 
found. A. vestitus has only been found in the Arakan hills on t h e  
confines of the Henzada and Prome districts. 

Adding to  these the two new species above described, A. politus 
from near Cape Negrais, and A. glaher from Alcyab7 we have 14 
species described from Ava, Pegn, and Aralcan, besides 3 more fro111 
Molmein anti Tenasserim, altogether ncarly half the lrllonrn species of 
the genus. 

Pzq'i~za. 
A spccics of I'upi7zn occnrs a t  Tliayet Rlyo, Prome, Altoutoung, &c., 

closely rese~nbling P. nrtnta, Bens. froin Molmein, but rather stoiiter 
in fornl and with a somewhat thiclrer peristome, which is frequently 

biit not always orange in colonr, instead of white. These differences 
do not appear, ho~vever, to  warrant specific distinction, especially ns 
there is much variation in the form of typical specimens of P. nrtatn. 
A variety from AVR i~ closer to thc type. A small form, probably 
another variety, occilwrd upon the Aralra~l hills near PI-OII~~.  It is 
only 4& millcm. long, but thc ~ l )cc i~nrns  are unfortnnately not quite 
fresh. RIy 01~11 spccinlens of I'. a~*trtta from Mollnein are but 6 
nlillcm. long. The opcrcullulll in fl.el;h spcciii~ens is horny, not 
t~staceoti.~, thc 1r1iit.c appcnrancc being pi-odiicecl by nrcnthering, and 
I s ~ i l r p t ~ t  thc apparently pmlaispirnl chamcter to he clnc to tho rnl,id 
i llc31,cnsc of tlic intel.ior wliorls, whicli rest o l ~ e  upon the other, as in 
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C ' n t c r ~ t l ~ ~ s .  Near ' thel-peripheiy, the  whorls are more numerous, but 
their l~onndaries me indistinct. 

I havc in this and other papers, already given all the  details con- 
nec*trd with the occuu-rence of the four species of Diplommatina ns yet 
tlcsclibec\ from Rnrnla. The only known Helicina from Northein 
Bnrrna is also described above. 

Georissa. 
I have clescribed (Ann. and Mag. Nat. Hist. for J u n e  1864) as a 

distinct genus, under t>his name, the species of Burmese and K h a ~ i  
shells referred to Hytlrocena by Mr. Benson, both the animal and 
operculnrn differing from those in that genus. ' B u t  one species ie 
knnmn to exist in P e p ,  G. pyxis, Bens., and I have met with that 
in many places west of the Irawady, froin Thayet Myo to  south of 
Bwscin. 0. Fjrrstrillztm, Bens., I only met with a t  the original local- 
ity, Mya Leit Doung, Ava. 

Tt is evident that two very distinct zoological provinces exist in 
Burma, exclusive of Martnban and Tena~serim, which form a third, 
characterized by the appearance of several Mnlayan generic types, such 
aH Ropha~rlti.9, Hyhoc!jstis and Rl~iostomn, and others apparently pecu- 

liar, a.9 4Sivphincr. The two northern provinces are : l a t ,  Arekan, with 
the southern part of Yegu near the sea, enjoying a very hurnid climate. 
2nd, Upper Burmn, with, in many parts, a very dry climate. The 
bonndav in the Irawnrly valley may be drawn roughly above 
IIenzada, nlthongh upecies belonging to  each fauna, as is uuually the 
caw, pass over the hortler. The fir& province, besitleg a considerable 
number of peculiar ~peciea, i~ espccially characterized by forme 
cnmmon, on the nne hand, to  the Khnui hillu, and even to the IIima- 
I A ~ R A ,  and, on the o t h ~ r  hand, to  Tennsserim. Exs tnp le~  of the fimt 
are H d i ~  ykcfn.ctomn, B ~ n s . ,  H. rlelihratn, Rens., H. c n ~ t r ( ~ ,  B e n ~ . ,  &c. ; 
of the ~ecnnd, C+clol~horvs n?~rnnticrct~s, Schnm., C. sp~cioalts, Phil., 

Lfiptt~pnmn a~pirnnq, B ~ n s . .  xnninn hnne~ta, Gonlrl, 8(,. I n  the Avr 
province, on the otlrer hantl, the fornl~ which have also been fonnd in 
Intlin-we m n ~ t l y  inh~hit~ants of the plnin~, ~ n c h  au Hrlix sinzilnvin, 

Fcr., R~1inac1.Q plrllfc,~, Gray, ant1 n. cwnopictrra, I lutt .  The grnrla 
JT! /~)~r loe tnmn has as pct only hecn fonnrl within this province, or c*loqe 

to ~ t s  hortlers. It is rich in \prcios of Z'leclopylis, a1111 in varictie~; or 



allies of IT. ssinzilaris. The Arakan Yonla north of Henzadn scl~aratcs 

tllc two provinces ; the southern portion of the range, wliicli is very 
low, rarely exceeding 1000 feet, is solely occupied by species bclong- 
ing to the Arakan fauna. These provinces arc also characterized by 

distinct forlns of maminals and birds, and there is a grcat difference in 
their vegetation. 

I n  a list of Burmese shells, published by Mr. Theobdcl in 
J. A. S. B. for 1857, (Vol. XXVI. p. 251) occur the ilanles of 
H. petilct, Bens., a i d  IT. qne~zsula, Bens., froin Thayct Myo, and 

15. ~ ~ Y ~ c c ~ c T ~ ~ ,  Bens. from Tenasscrim. These shells have never been 

clcscribed, and Mr. Theobalcl in this, as in other instances, has publish- 
ecl lists of manuscript names comn~unicatcd to him, some of which 
have subsequently proved to 11:ivc been given in crror. I t  is, I think, 

to be regretted, that in a recent papcr J. A. S. 33. for 1863, Vol. 
XXXII. p. 374, Mr. Theob~tlcl has again incluclcd onc of these aban- 
doned nanles, viz. 8. petila, am1 he llns also published the nanzes of 
several of the spccies described above, and similarly communicated t o  
hi111 in manuscript. One of tliosc thus publislicll, A1ycrcn.s scej~ticus, 
has proved, on more carcful coml)arison, and when nclditional speci- 
mens from otlier localities mere procured, to bc only a variety of 
A. I~?g rnn~ i ,  a i d  not a clistinct species. Sevcral of the names in 
Mr. Thcobaltl's paper arc incorrectly given, c .  g. B~: l ix  l~elicofern for 
H. Iielic~fi~a, I$. olt~s.sia for 11. ctsusin, IT. j,cczLsa Cur H. 2-ral~.ra but 
thcne are probnhly crrors of printing. Tllc practice of including, 
ainol~gst lists of R ~ C C ~ C R ,  mai11iscril)t nanles, without any rcferellce 
to the inct of their 1)cing nnl~nl~l is l~~cl ,  ant1 const:qi~ci~tly of ~m 
autllority, is innah to 1)c dcprccatcd, :IS tclitling to c.oiifnsio11 and the 
miiltil)licntion of synonyms.* 

I'ns/so*b)i.-Sillcc thc nbovc 1)npei wns pciillcd, now ne~ r lv  G molltllR 
ago, 1 Ilnvr! rcc.c*ivcvl Mr. Tl1c~o11:~Icl's " .NOIPS SO?I?(> [~~({l'tr?~ trlrd 
I:,,/~,,lr~sr IIr,/ic-ir/rrl, 4r.." pnl~lisl~c~tl in this Jonr11:11 for lnst year, 

* ncsitlps l11n sllc~lls n l~ovo  n1c.rlt,ioncxll i u  Ihc I;nl.mc~c list, t,hc ltanlrs of malty 
ni,llcv n ~ ~ d e ~ c l * i \ ~ r t l  H ~ I O C ~ O R  orrlir i n  bl10 1):11lt~, lvl~ilc IIlRlly d ~ ~ ~ r t l ) c c l  B ~ C C ~ P S  a1.0 

r l ~ l ~ ~ l l c t l .  

J Z 
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238, &c., wliicli calls for a few remarks. Although I cliffcr in inany 

points from Mr. Theobald's views as put forward in this paper a i d  in 
thc earlier one of 1863, especially those on the origin, migration, and 
distribution of ~pecific forms, I see no object to be attained in answer- 
ing at length opinions long since refuted, as I believe, by far more 
coinpetellt anthorities and far abler writers. The works of Edward 
Forbes, Owen, Lye11 and a host of others besides Darwin, will sei-vc to 
~ h c w  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 inenibers of the same species, whether existing or dead, have 
descendecl, not necessarily from one pair, but from one parent stock, 
living in one spot. To call this, however, the Darwinian tlieory, as 
Mr. Theobalcl appears to clo, would be paralleled by crtlling tho 
earth's rotation round the sun the Newtonian tlleory. I n  each case 

the earlier theory is only a neccssary step in the line of argument, and 
the hypothesis of the origin of species by mearis of Natural Selection 
is no more involved in the cloctiine of specific centres, than was the 
theoiy of universal gravitation in tbat of tbe rotation of the planetu 
arouncl tlie wn.  

If I refer briefly to one remarlr of Mr. Thooballcl's, (that in  hi^ firat 
paper, J. A. S. B. for 1863, Vol. XXXII. p. 376) it  i~1 becniisc it 
appears to nlo the only argutnent of any importuicc which Ile hns 
aclvaqced in favour of his opinions. The clueation of tlie diatributiou 
of fresh water shells and especially of the bivnlveu, with their limited 
powers of progressiun, is a well worn argurllcnt in favur of the 
sporadic origin of species ; that is, of tlle ilescent of each species from 
niany parent stoclrs, ex i~ t ing  in distinct and ~eparatc localities. But 
if all the facts of tlie cnRe are fairly stated, tliere nppears much, even 

in t h i ~  instance, in favour of the tloctrine of specific centrcs. Tliu 
facts arc briefly these. Many ~pecics of Unio, e. g. U. ~ ~ l a r ~ i m l i s ,  
Lam. exist tllronghont a lnrgc tract of country, in nllnost every river 
and stream, and cven in many polltl~ anrl inarslie~, altliongh thew 
rivers, kc .  havc no fresh wntrr co~inl~nication with cacll other what- 
ever, ant1 thc nnin~al i n  incal)nl)lo of living in tlre spa, or of t m v t ? r ~ i n ~  
th r  Iancl. O n  tlic otltcr 11an11, t l ~  :Ii.ca inlinl)iic*~l 1)y this ~pccics i~ 
coiitinnol~h ; tllnt i s  to  s:ty, the> s:iirrt1 ~1)ocics (IOCN not O L ' C I I ~  it1 troI)ic~il 
Asia : ~ i ~ l  tl.ol)ic.:il lli1ic.1 ica, foi i ~ ~ \ t i l t l ~ ~ .  Otllcr sl)ccio:, i~rc  rc~trict(*d 



to a single rivcr and its feeclcrs, as is t l ~ c  casc, so far as is kno1111, with 
U. olivarius, Lea. I n  other cases again, as in U. cevtclcw, Len, ntitl 
its allies, one form is found over a coasiderable area, as B e n ~ n l ,  an11 in  
separate rivers, and is rcplacecl at  a ddistnnce, as in Scintl anrl 

Western India, by forlns ~vhich may either be considered as distinct 
species, or as local varieties, accoriling to the value attached to  specific 
rank. I n  the intermediate country of Central India, we find interme- 
diate fornls. Now i t  is surely more philo~opl~ical to assume that we 
are only partially acquaiutctl wit11 the phenomena attending the nlcans 
of distribution enjoyed by animals of low organisation, especially in  
thc young state,* than to arrogate to ourselves complete lrnowledgc of 
the subject, and to assert that no nleans of passage exist. If we sup- 
pose that facilities for migration exist, or have existed, with which wt? 

arc unacquainted, all the facts above detailed are at once accountecl for 
in the simplest manner, whereas on the theory that the species were 
originally created thronglinnt the whole area, no explnnation wl~ntcvcr 
is affordecl of the linlitatioil of that area, no c a u ~ e  shewn why the  
same species docs not exist in other arcarj wlierc the conditions are 
equally favonral)lc for its existence, and still less is ally explanation 
afforded of the g-radual divergence of varieties at a distance from the  
typical form. Let i t  he distinctly noted that the case of inollusks 
anrl of othcr nnin~als inhabiting fresh water is an exceptional one ; in 
tlic vast iiiajority of t l ~  mcinbers of thc nniinal and vcgctablc lring- 
cloni, tlic l~hcnon~cna arc far more strongly in favour of the theory 
of specific ccnt.res. 

On another qncstion, nlore e~pecially trented in Mr. Theobnl(1's 
sccontl pn.pcr, viz. : the inlprnctica.bility of drawing a line betwccii 
species and varictics in many cases, I entirely coincidc ; indeed in the 
prccmling page8 will bc fount1 rcmarlrs upon the varietic~; of H. sinti- 

1uri.c nncl its allies, nntl of H. rotatorin and its allies, sinlilnr i11 pur- 
pow to tliosc of Mr. Thcobnltl. I ninst, ho~vcvcr, object to the 
practice of pnhlishing nuncs, wllctller of varictics or species, without 
any clescription, or with ~nc l l  cxtrc~ncly inatlcqnatc dctails, ns in tlic 
casc of EIcliz Araknncn.qia nncl H. geitolz. I can only aay that, 

* It  ~l~onlcl  not I)o forgottc~l tlint. t.hc cilinlod fry nf the Union i t l~  hnvc ocry 
cor~e~rlc~rnl~lo power of locomotio~l, aud LllaL cvuu ttie nd~ilLs ;Ire U I I I U I I ~ Y ~  the 
n~usL ragr:~nt ul' biv:~lvo shclls. 
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although I probably possess the formcr, I am tot,ally unable to  tell, 
from Mr. Theobald's account, to  which of t h e .  numerous varieties of 
H. rotatorin he has applied the name. Again, in thia paper as in  

former ones, manuscript names are introduced without any reference 
to the fact of their being unpnblished ; and, in two cases at least, I 
believe I enn shew that these names would never have appeared, had 
they not been cited by Mr. Theobald. 

1st. H. unicinctn was a manuscript name of Mr. Benson's for a shell 
horn Western India, clescribcd by Pfeiffer as H. propinqzba. Mr. Ben- 

son's name of course was never published, nor would i t  have seen the 
light but for Mr. Theobald, who, in his paper in 1863, gave H. uni- 
cincta as a species excluded from his list, without referring to  the fact 
that no such nnme existed except in manuscript. I n  the  present 
pnper, H. propinqua, Pfr., is first given as a distinct species, and a 
few lincs further on quoted as a synonym of H. zbnicincta; thus 
giving precedence to the manuscript name, in opposition t o  the laws 
of scientific nomenclature. 

2nd. H. nnopleuris was a manuscript name given by Mr. Benson to  
sonie shells sent by Mr. Theobald to  England, I believe in 1860 or 
1861. Mr. Theobald having kindly furnished me with specimens of 
the snme shell, I found, on comparing them with the typeu of H. orna- 
tissiqnn, Bcns., of which I had a good seiies, (the @hell was first col- 
lected by my brothcr and myself ancl described from our specimens) 
that  the upecies were identical in every respect. I wrotc to Mr. Ben- 
Ron to tell him my opinion and on recomparing the forma, he fonnd 
thnt he had hecn misled by an abnorinal peculinrity in the solitary 
sp~cirnen of H. ornntis.sima which he hnrl retained. 

Another name mentioned by Mr. Theobald, Helix sc~bmissa, Bcns., 
is t ~ c ~ ~ ~ a I l y ,  sn far a.r I am aware, undeacribcd. 

I n  the group placed hy Mr. Theohnlil next after that in which tllc 
above flhrll~ are incliirletl, there i~ evidently a misprint, in thc five 
shells from H. i?tfrf?lrlran.s, Gollld, to H. snnis, Hens., being cl~ssetl 
tn,qt~tl~er. I have no rlnnht Mr. Throhnld'~ intention wna to c l a ~ s  
together the three firet, aud, as a sellctr:~tc .rpecic$, tho two Infit." 

* I. am autliorised by Mr. Theob~~111 t,o notify t.11nt this crrol. wns dno to a 
misiilt~~.pretntiou of his mnnnscript. IIis iulelltiu~l was thnt snggcbsted in t l~o  
tcx:. Ell .  



As regar& the new species clescribed, Li7nax vir~idis, if  it has no  
internal shell, ancl none is mentioned, can scarccly be a Lin1cc.z. T l ~ e  

characters givcn are mostly unimportant, while essential charactcrs, 
such as the position of the mantle and breathing pore, surface of the 
mantle and body, carination or roundness of the Lack, form of tlic 
jaw anil lingual teeth, are omitted. What advantage is gained by 

publishing nanles for a genus and two species of slugs, of whicll 
Mr. Theobald has unfortunately no notes, is not clear. Vitrina P e p -  
emis is the shell referred to above as undoubtedly a well marked 
and distinct species. St~e~jtaxis BZnilfo~di and Pupina Blnn fordi nre 
also mentioned above, they being, I believe, varieties of S. Andanta- 
slica, Bens., ancl P. artata, Bens., respectively. Streptaxis Uurnzaizicn 
I have described above, and as my description is more detailecl, and 
taken from a better and more typical specimen than Mr. Tlieobald'a, 
I have retaincd it. On the other species I have nothing to acld. 

In Mr. Theobald's 1863 paper, he referred my Cycloplto~us patens, 

as I have before statcd, to C. fulgu~atus. I can scarccly believe that 
he is now scrious in proposing to unite thesc sbells, because one is 
scarce nncl the other abunctant, although that is the sole reason assign- 
ed. Even in this point, however, Mr. Theobalcl is not quite correct. 
I have found C. patens in some places the more coiunlon shell of the 
two. 

On thc question of the restriction of the gcnus Nnnina, I can only 
say that Mr. Thcobald's ideas are totally at variance with those of 

Yfeiffcr, Atlams, Gray, Albcrs, and othcr authorities. On the otlier 
hantl lie is probal~ly correct in his opinio~i that B. prznsn and some 
othcr ~hclls do not belong to thc acction Mcrcrocl~lan~~s of Bellson, 
with whicli I had classed tlicm. 
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Nt, l rs  on the Srrlulstoqle forn~ntiovz, &c. near Buxa Fovt, R1~oota.n 
I)ooc1~~s.-l3y C'~1~tniqz H. H .  GODWIN AUSTEN, F.R.G.S., Survey- 
or,  Y1ol,ogrcrl,lr icrt2 Swrvey. Plate IV. 

[Received 26th April, 1865.-Read 3rd Nay, 1865.1 

Having heard from Asst.-Surgeon Fergusson, R. A. a t  Bnxa, that 
hc hat1 found several pieccs of coal in the bed of a nulla below the 
position near Santmbari, I paid a visit to the spot accompanied by 
that oficer. Buxa Fort, at 2,400 feet, is situated near tlie foot of tho 
first range of hills, that rise above i t  on the north to a height of 6,000 
fect above the sca ; this ridge being the continuation of the western 
water-shell of the Tzinchu, the river from Tassi Chotzong in Bhootan. 
The rock of this range is s well stratified gneiss, thick beds of quart- 
zite occurring in it, being even schistose in places. The plateau on 
~vhich utsntls the Port of Buxa is composed of debris and talus from 
tlie hills above, ant1 is situatcd in a valley formecl by Hpurs from the 
nnl-thern ridge. The eastern of these spurs is of the formation 
~ncntioned above, but the western is found to be of sandstone, 
having a light ochrc tint, coarse and micaceous, with here and there 
water-worn pebbles in strings ; its &ratification not being so well 
mrrrlrecl n8 in the uan~lstoneu of t l ~ c  Siw;llik group. The ridges on the 
west of t h i ~  are all of this same formation, but clo not cxtend much 

higher than 3,000 fcet. As one procceds clown thc western spnr to 
Santml)ari, the santlstonc is soon hitldcn 11y a surface. talus of the 
older rocks, nntl the roclc in ~ i t i l  i~ only to be seen by descentling 
into the tlcep ravinc3. Crossing the stream & Santmbali, proceeiling 
east ant1 topping a spnr coverctl with an1 trccs, I tlesccnclctl into another 
ravine, vely precipitons on the wcstcrn side : here tlic ~anclstone was 

well cli~pl:~yecl, a1111 several pieces of tlie coal were Roon found in the 
bet1 of thc ravinc. The outermost beds of srtnrlstonc nre vcry soft, with 
a light blnish tinge, nncl in them the coal, properly spcnlring lignite, 
was iliscovcred, occnrrii~g in lumps an11 strings : tlicsc 111mps shcwctl 
tlie woorly structure wrll, ~pli t t ing in thr clirection of t l ~ r  fibre. The 
inrill O F  n portion of n trcc pressc~l into an elliptical sllape, wnr 

well *cheii 111 o11th i~ibt,~~ictl, Ibut I vo11It1 i i i ~ d  no i ~ ~ ~ l ) i ~ i ~ ~ s i o ~ i  of lcl:ty~#. 
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The specimens hacl just the resemblance of clrift wood im1)cdclccl in tllc 
sandstone. Tlle clip was at  a very high angle to the north, so tlint tllc 
beds were passed in succession going up the ravine, ancl llncl there beell 
any thick seams, they lllust have been seen. Tllree hullelred yarcls up 

the bed of the nulla, tlle softer sandstone was snccecclcd by one much 
harder, of a light colour and coarse texture. The lignite ~ ~ a s  found in 

this also, ancl the longest and thickest string yet seen was at this point. 

Yet, froill the appearances of i t  and from so little lying ill the wr\.atcr- 
courses, I did not think anything approacliillg to a seanl was liltely to  
be found ; and, not having tiilie to spare, I dicl not follow the ravine 
any higher. An inspection of the ravines to the enst or west nligllt 
bring to light largcr masses of this lignite. Tlle (lip at  this furthest 
point was N. E. by N. TO0. I n  the cliffs on the west, a very goocl sectioil 
was obtained, and the highest beds, that  appear ul)on tlie surface to be 
an unstratified talus, I now saw were horizontally bcd~lcd and resting 
cluite unconformably on the sandstones below. Tllcse horizontal betls, 
of mliich nbout 150 feet was exposed, are composecl of sancly clay a i d  
senii-angular gravel, with scatterecl large, partly water-\trorn illasses of 
roclr, sonle of Imgc size. I appencl a section (Plate IV.) to illustrate the 
Busa  fonnntions, wliich, I trust, will inaltc my tlc~cri~)tion ldainer. I die1 
not siiccced in fincling any fossils :-a longer seal.ch would pc~linps have 
entlccl successfnlly,-so tlint it is impossible to say in ~vllat fonllntion 

this isolated mass of snndstol~e \\.ill fintl a place.* Tllc l,l;~tean ol tllc 
Bnxn position is plv1);tbly the liiglicst level of tlic llorizontt~lly strati- 

fie11 grnvcls. I believe somc sl)cciiilnls of tlic ligilitc liavc nhencly 
bccn for~vnrtlcd to tlic Snl)c~.intentIcnt of thc Gcvlogicnl Survey. 
Some spcci~ilr:ns in ~vhicli tllc wootly tcstr~rc is well displnyed sllnll 
he sent by first o~l)ortl~nity.  

* Scc a rcmnrk on t,llis I~cacl in t l ~ c  Proc. As. Soc. for May, 15G6, p. 91. 
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Note on Lcrgonzys Czirzonice, Hoclgson.-By DR. I?. STOLICZKA. 

[Received 7th December, 1864.-Read 7th December, 1864.1 

I n  the catalogue of the Mammalia of the Asiatic Museum, Mr. Blyth 
mentions Lnyomys Curzonie, Hoilgs. as a desideratum.* Mr. Adams 
cluotes a L C  LAUOMYS, SP. I"' as occurring plentifully in Laclalr, (Yroc. 
Zool. Soc. Loncl. 1858, p. 520) ant1 Major Cunningllam also sl)c:tlrs 
of a " smaller species of hare, or Layon~y.s" as extrelllely comnlon all 
ovcr Tibet. (C~unninghai~i's Ladak, p. 204.) 

On my visit this year to  the eastern provinces of Ladak I was 
fortunate enough to procure sevcl.al specinlens of what I believe to be 
L(~yon~ys CrU~zo~~ia?, Hodgs. (Vicle Journ. Asiat. Soc. Bcng. 1857, 
Vol. XXVI, 1). 207 and Ann. Mag. Nat. EIist. 1858, I. p. 80.) but 
Mr. E-Iodgson's description of this animal is very brief, so that i t  is 
hartlly possible to rccognise the species anlong the numerous nlembcrs 
of this genus. The following clescription is founcled on four specimens, 
of three of which the exact rneasureinents arc given below. 

General hue of the uppcr body pale buH fnlvous, with vcry sliglit 
nifous tint a i d  tipped with dark brown ; below whitieh, with trailsla- 
cent clnslry blue. The larger hairs of the fur rlieasure about 5th of an 
inch ; the lower part, for more than half their lcngth, of a dark, slaty 
blue colour, with r~illcy lustrc ; thc nest  pol-tion pale fulvous and 
the tip dnrk brown or blaclr. The fur is fill1 ancl very  oft, M 

lIoilgson remarks, ancl can be readily clisting~ruisl~cd fro111 that of 
L. rufesccns, Gray. Cl~iefly in oltl ~pccin~cns,  tlicrcb :trc, on tllc si t le~ 
of thc uppcr portion of the body, a few long hairs iiiter~ningled, which 
measure up to one and a quarter inches ; tllcse arc a l ~ l ~ o s t  or entirely 
of a blaclr colour. 

On the lower pnit oI the hotly the hairs arc, for two-thirds of tllcir 
length, dark slaty blue, and the r e ~ t  pale. 

The head measl~res nearly a lwny~ onc-filth of thc tot,al lcngth of tlio 
animal. The hairs on i t  arc nluch ~horter,  ant1 tinged with n dark 
l u f o u ~  tint above ; on the sitles of thc snout they are pale grcy, in 
front of the eyCH nntl I~elow, pnlc white, wllilc on the sitle~i of tllc Ilcncl 
itsell thcre is a sligl~t n~fonu tint rnnl.lrct1, whit+ is a littlc stlnngcr all 
ronntl thc nt>clz, and cx tcntls sonic~wlint T:\l.tl~r~- 1,~clc 011 t 11v 11 l)ptbr body. 
Tllc I L H ~ ~ S  ~ o i l n d  the neck rtI.c ~.atliol. I O ~ I ~ V ~ ,  1)11t 01113 Ilal[ tllcir 1cllgth 

1 8 ~ 3 ,  p. 133, r ~ o l  U O ~ U ,  



a J a t y  colour, the rest tciug pale ruiouh ; but a few of tliein are 
tipped with blnck. 

The end of the snont, an,l of tlic npprr nntl lower l i p  are dark 
blackish. The hairs of tlic n~unstaches are very lorig ; some of thc111 

mcasm.ing three incl~es : the upper one8 are chicdy black, the  lower 
white, or half bltrck, half white. Tho ears are compai-ntively r ~ t h e r  

large, oval, terminating with a very obtuse point; they are well 
coverecl with hair, thickest on the outfiide : the hairs on the inner 
~llrface being pale yellow, those on the outer nlllch longer and mfter, 
and distinctly rufous. The fect and soles are in accorclance with the 
gelieral hue, of a pale fulvous colour, only still lighter, and slightly, 

nnd only partially tinged witli a nisty t int  ; the  toes arc black, claws 
long and dark brown. 

The young animal docs not differ in colo~lr very much from the 
old one. It is u~unl lp  much paler cmd the difference between tllc hue 
or1 the  upper and lower portion of the body i~ far less distinctly 
marked. The ulaty hue of the inner fur i n  ~ l s o  more translucent nncl 
the rufoas tint on the hottrl and the hinder part of the ear6 not 80 

etrong. 
The nle~surenlentfi of thrcc spccimen~ from Ruphhu, tlle enste~n 

province of Ladalr, are as follow :- 

0. h .  C. 

Total length of thc animal, ... ... i , 5 0  9.0O 9.50 inrhcs. 
Length of the alrnll, ... . . . . . .  1.90 2.25 9.87 ,, 
Pro1)ortion of the length of the hlr~ill to 

tlie t o t d  Icngth, ... ... 0 'JG 0.25 0.25 
Width of the ~lr1111, ... . . . . . .  0.87 1.25 1.25 ,, 
Proportion of width to length of thc 

R ~ U ~ I ,  ... ... ... 0 . 4 ~  0 0.52 
Lcbngtli from the srio~it to the cyc, ... 0.75 1.00 I .00 ,, 
h n g t h  f r o a  tllc elre to  the enr, ... 0.93 1.12 1.12 ,. 
l ~ ~ ~ n g t h  of the cfir, ... . . . . . .  0.62 1 .(I6 I  .00 ., 
Width of the onr, ... ... ... 0 . M  0.87 0.81 ,, 
Proportion of nritltl~ to lcngtli of tllc 

ear, ... . . . . . .  ... 0.90 0.82 0.81 
Lcnglli of Fore Coot rind nnilx, ... 0 H i  1.12 I .  ,, 
J~cngth ol I t i i id  focrt nntl n:iilq, . . . . . .  1 25 1.50 1.43 .. 
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( n . )  Young specimen from above the Gyagar lake in Rupshu. 
( h . )  An old, full grown speciincn fro111 near Kozak oil tlio Chomo- 

riri lake in Rupshu. 
(c.) Judging from the teeth, this seems to be a very old specimen, 

lrom the east side of the Lanalr pass, west of Haule. 
This latter specimen has the iilr considerably worn off and injured. 

I found in tho skin of this and some other speciluens, which I shot in 
the  Yaga valley, a great number of larva? of an CEstr~~s, which causcu 
the injury and a sort of roughness of tlie fur. As the tips of tlie hair 
get worn off, the hue bcco~nes in some plaoes dark spotted, wliicll irr 
caused by the slaty colour of the interior portions. 

It will be seen from the given measurements, that  the skull of t l ~ a  
young animal is in proportion to the entire body, a little longer and 
broader than that of the adult, and the ears are also somewhat larger. 
These proportions may be often observecl in Mammalin of different ages. 

Lngomys C u r z o n i ~  is one of the largcst known species of the genus. 
Our largest specimen measures 94 inches, which is only one line lefi~, 
than the greatest measurenlcnt of Layomys alpinus, Pallns. [Vide 
Waterhouse Msmmalia, Vol. II., Rodcntia, p. 16.) Mr. Hodgson'e 
specimens were much smaller and probably younger. I observed 
several which were not longer than seven inches, but most of thein 
were about nine i n c h c ~  long. 

The people of Korzok called L. Curzonice, Phise-ka~irt,, which 
means as I was informcrl, tail-less Phise. Phisc or Pl~eesc is the 
nnme of Pl~aiornys C'trctirtcs, Schreber, which livex here asflocinted 
with the Lngomys and Arctom?p. The name PAhc-lcarin, I wm 
told, is Tibetan, and the Laclnk nnnle for L. C u r z o n i ~  is LSobra. 

fIodgson  give^ the name ahrn ; i t  is, I~owever, well Irnown, that the 
letter s befare many words is in ~ o ~ r i c  partx of Tibet pronouncccl, in 
ot here not so. 

The first place, where I met wit11 L. Cu,rzoni~, was a little al~ova 
the junction of the Chomoriri with tllc Para v ~ l l c y  a t  8 hciglit of 
about 1.5,500 fect above tbe lcvrl of the sea. It t loc~ not live nsually 
a t  R lower clcvntion than this ; ant1 if otherwil+e, ns in thc lowcr ])at-ts 

of the Fiiga valley (14,500 feet,) it i s  olwayn scarce. R.ounc1 tltc 
Cliomoriri laltr, wlicre there is compnrntivcly plcnt,y of vcgctntion, it, 
is Rssociaterl with Ph(iionty9 C u c t ~ ~ . ~ r s ,  Blyth, ant1 Arc/olrgys Gol,ar, 
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Sclireber.* Thc first never frequents a great elevation above the 
bottom of the valleys and is especially nunlerous in the neighbourhood 
of strcams. Arctonays bobac (called by the Tibetans Phya) makes its 
vcry deep burrows mostly on the sides of the valleys and near thcir 
bottom; i t  ascends, however, the slopes of the hills in this portion of 
Ladak to a height of 17,800 feet. This greatest elevation, at which I 
obscrved it, was near the Samunda-l&, south-east of the Chomoriri ; 
while the lowest was in the Para valley a,bout 15,400 feet. It lives 
probably lower than this. 

L. Curzonice ranges, however, somewhat higher. I noticed it on 
the top of the Lanak pass at an elevation of 18,672 feet, where only 
two minute plants existed, Stracheyn Tibeticn, Bth. and Capsella Thonz- 
solti, Hf. both flowering in August.t I t  is found associated wit11 
Co~cus tibetalms, Hodgs., Gyps j%Zvz~s, Gmel. and a new species of 
Procarduelis, anloqg birds ; an A T ~ ~ I H L ~ S ,  among butterflies and some 
coinmon flies, forming the highest abserved animal life in these 
hills. In  fact it is difficnlt to design a limit to the height up to which 
L. Curzonice lives. I believe, it ranges as high as any trace of 
veget,ation exists, which would he here about 10,000 feet, or vcry 
ncar it. Between the two given liinits of the Para valley and 
19,000 feet, it is sccn in grcat abundance all over the eastern 1,ortion 
of Lndnk. I t  is ccl-tclinly the spccies of Adanls and Cunninglinlii, as 
there is to my Iraowledge, no other Lccgol~?.ys here, at least none so 

common. Its gcograpliical range ml~st  cxtcnd fa1,ther to the east and 
~onth-cast, as Mr. IIocig~on obtained hi8 sl)ccimcns from the district 
of Chumbi, (north-west of Siklri~n 1). I have not obscrved it S o u ~ r i  
of the Barn-latsc rnngc, either in Spiti or i11 the south-enstern part 
of Lal~oul, tllc Cllnncir~ valley; rtlthongh PAaio~lty~ Czccurus does 

occur in both 1)rovinccs and cvcn in Iitdu. In Spiti, Ln!yonrys Curno- 
v i m  is reprc~cnt~cd hy the sn~nllcr L. Ro~ylei, Ogilby, ~vhich tllcrc lives 
I,rt\\lccn 12,500 (nbovc &mi) niid 16,000 feet, hut usually about 
1:i,000 fcct. 

* Mr. lllyth (Cnt. of tllc Mamnlnlin of tho Asiatic Museum, 1863, p. 109) l ln i tc~  
anil, I thii~k, wiLh good ronson, Mr. Jlodgson's Avctor)rys t i b c t ~ ~ i ~ t ~ s  and I ~ , C I I U I , - ~ Q , .  
l n ~ i v s ,  [ l l i rna layn~a~t s  was not used I)y tho first nutllor] ns woll as Arct. a f ~ ~ l ~ * ~ ~ , q ,  

Evers., wit,ll t,hr RIICC~CR, which hocnmc! first known t1hrough tho travels of 
I'nlln~ in Norll~orl~ Asin, and wl~ich Schrcbnr na~nnd A .  bnbar. 

t Dr. ' I ' l~o i i~~o i~  ( ' ~ r ~ v r l s ,  p. 144) montinn~ Lllroa plauts on tho Lnnak pass, 
lit,tlo A~cnclrirr, or fitcllartu, and Iwo Cruciform. 
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[In the year 1856, RI. Sein~nof mas deputetl by the In~perinl 

Geograpl~icnl Society of Russia, on a lnishioil of exploration into 

Ccnt,r:tl Asia.-On llis return to St. Petersburg, he publidled n tmiis- 
latioil of Ritter's " Erdknntie von Asien " into Ruesian, and gave in 

the preface to tho 2nd volume, aa account of the results of his own 

explorations.-The followillg notes are talcell from this preface. At  
my rcquest they were translated from Ru~sinn into English by Mr. R. 
Nicllel, P. R. G. S., wliose name will be familiar to  all who arc ac- 
cl~~nintcrl with the numerous pnpers on the geography nnd trade of 
Ccntrnl Asin, n.llic.11 liave appeared of late years in the Jonrnal of tlie 
Roynl Geogrnphicnl Society of London. J. T. W.] 

The seconti \roln~ne of the ltllssiall translation of Ritter's " Asia " 
rcnnl~~ist~s a description of the North IVeatern portion of the tnl~lclantl 
of Asin, i .  e. that extensive region which fitretches between the Altsi 
.71111 the Cclcstinl inonntnins, from tlie Hastern extremity of the latter 

nt Hnmi (l<on~nl), to thc FVntcrsl~ecI of lnkc Ballrhnsh. 
T l ~ c  raiige of cnnntry nncicr considerntion etllhraces the wllolc of 

the extinct Iring~loni of Djungtuin, oi tllr Chinc~se Provi~lcc of Tian- 
IG 
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Slian-beg-Ln (the region to the northward of the Celestial mountains, 
consisting of the districts of Ili, Tarbagatai, Gobdo, &c.) and like- 
wise the Russian districts of Alatavsk, Kopal and Ayaguz, which 
now constitute the new Semipalatinsk region. The whole of this 

country, including, both Chinese and Russian Djungaria, forms 
that most obscure and unknown portion of the interior of Asia 
which contains within it the vely centre of the Asiatic continent, 
namely the gigantic mountain group of the Tengri-Tag, (a part of 
the  Celestial mountains) situatecl at equal distances from the Black 
Sea, on the West, and the Yellow Sea on the East, the Obi Bight on 
the North and the Bay of Bengal on the South, and lying in the 
centre of the straight line connecting Cape Severovostochui in Siberia 
with Cape Comorin in India. 

This region offers, moreover, special interest in physical as well as 
in ethnographical and historical aspects. Physically, it forms a dis- 
tinct limit between the highland and the depressed portions of Asia, 
and is remarkable for the contrast i t  presents between its gigantic 
mountain groups of the Bogdo and Tenpi-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 and ~ter i lc  steppe of the 
Betlpsk-Daln, on the South West of lake Ballrhash, which, in common 
with all the other sandy wastes of the Aralo-Caspian clepression, bears 
the character of a bed of an inland sea, dried up cluring a very recent 
geological period. I n  ethnographical respects this region offers e 

contrast no less marked, between two numerically preponderating 
central Asiatic races-the Mongolian nnd Turkish,-whose ruler8 are 
Chinese ~ ~ i r l  Russians, strangers from t,he far East and Wcst, occnpy- 
ing, in the arrme alluvial plain of the Ballrhash, small populstetl o ~ s c s  
in the niidst of an indigenous population alien to themselves in ~peech 
and hnhits, and who are powerful not by reason of their numerical 
superiority, but by the weight of their civilisation, ant1 thc msgnitudo 
of their respective Empires, thc most colossal on thc face of the globe. 
Laatly, from an historical point of view this co~lritry prtacrcnt~ features 
of a no less intere~ting charactt:r. I t  has ~erved from time irnmemo- 
rinl a8 the point of dcparturc for migrating rnccs from thc liighlantla 
of A ~ i a ,  the cradle whence they sprang, to t.hc low nritl ~teppcu 
of the Aralo-Caupinn depression, and to tho still luore difitant nnd 
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better favoured regions of the West. It was hcrc, namely, in Djun- 

garia, and on tllc fertile a1111 slnilirrg banlrs of tlie Ili  nnd Irtysh, tha t  

the nligrating llorcles lingered for some time, both, as it were, to  
venture out into the  unknown plain stretching before them far away 
into the sancly ocean that  separates Europe fro111 Asia, until a new 

title of popular ~nigration forced tlirln a t  last to strilre tlieir tents, 
a ~ i d  depart westwartls froin tlieir inonntainons halting grounds. It is 

also in the valleys of Dj~ulgaritt that a few existing rude nlonuments, 
crude traclitions, geographical nnnlcs, and renznants of tribes who, in 
inany cases, Ilave lost their native cliitlcct by interlnistlire ~vit l i  other 
rnccs (the result of which appears in the namc of ICassalr or Kergliiz 
ICaisnlr), serve the scientific explorer as tlie only lilllis for identifying 
t l ~ c  obscurc anct fragnientary allusions concernii~g t l~ese migrated 
liordes, which occur in Chinese and Russian chronicles. 

Altliougli thc physical and ethnographical characteristics of Ccntral 
Asia have attracted the constnllt attcntioil of some of the n~os t  lear~lctl 
men, such as Humboltlt, Ritter, Abcl Remusat, ancl Klaproth, the 
rescarchcs of tl1cr;c leaders of science could only be based on the 
most niengre data, nanlcly on thc dry and one-sided Chinese narratives 
wliich fount1 a place in Chinese literature, fro111 tlie period of the 

tIis~ilcnil)ornicnt of the Djiungarian kingdom in the ~nictdle of the last 
ctbntni.y, ant1 also on the inacciin~tc, brief nncl conflicting accou~~ts  and 
itiiici~aricq of n few Asiatics, who sncccctlcd in visiting Djunga~*in tlntl 
Littlc Hoklitira with cal.avnns. All tlicse inatcrials were collected 
:111d c;tri~fully c01l;~tcd by Rittcr a1111 1Ilinll)olclt ; nevertheless this 

region remttint>tl 111) to thc inost recent period, like tlie intcrior 
of Africn, c.onil)lc tcl y inuccefisiblc to 1l:uropean scicnce. 

1Cvci1 M:~rco 1'010, t 11c illost cnto~~prisiiig nncl rcliablc travrller oC 

tllc. ~nitltlle agrs, tlitl not visit this region, but 1)1.occctlccl cas~witl-(1s to  

(:llinit l)g a ro~itc flint lay solitl~war(l of tJlle C~10sti:tl range. A fcw 
otlicr tri~vcllcl'~, it is true, pnssc~t throng11 Djnngnria ; tliesc were 
l'lnno Cnq)ini (1 246), Ant1i.c Songjnnicl (1 239) a~lt l  Willlelln 
ltiilrricliiis (12.52) ; r~nt1 t l ~ c y  ~)i.ol)ably jonlncyc~l by way of 1:ilic Pnisan 

to l<nr:~lcoi~iini t l ~ r  cnlitnl of t 1 1 ~  nloi1go1 Khnns. 
Tiit' snnit: rouic. \v;~s tl.;~vcr..;rtl hy snlnc. of tlic ~iihjngatcd Wcstcrn 

~~iiilt.c~s, S I I C ~ I  :IS \I:i~~osIoI nn11 Alt~xn~ltlor Novslti of Rlissin and Gctunr oE 

11 I ~ n o ~ i n  (Iiiic.\\ i ~ c  in llit> nli+l(llv oC t 1~ (hi1 tcc~itli ccnt 111.y) fol t he p w -  
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posc of paying homage to the great Khan ; they, however, either left no 
description of their journey, or else their accounts are so meagre and 
confused, as for instance, the narrative of Prince Getum, that very few 
of the places mentioned in them can be identified. Much later, in 
1651, B'edor Isakonitch Bailcof, the envoy of the Russian Tsar Aleksei 
Fedorovitch, proceeded past lake F'aisan, and the upper course of the 
Black Irtysh, and traversed the whole of Djungaria, reaching the 
Chinese wall at Huhu-Hoton from whence he advanced to  Peldn. 

Although Baikof's nlarche-route (of course not in the form it  is 
inverted in Wilson's ~vorlc from which it was derived by Ritter, but 
in the shape we find i t  in Spasekis' " Sibirslci Vestnik") can, in 
the present state of our knowledge of the geography of Central Asia, 
be pretty readily applied to certain localities, still the information it 
contains is of a meagre character, and is greatly inferior to native 
Chinese accounts. 

The Southern border of the country now under consideration, 
i. e. the gigantic Cele~tial range, has not been explored by any 
European traveller up  to the present day. The destruction, how- 
ever, of the kingdom of Djungaria, by the Chinese, lcd to its being 
surveyed under the superintendence of the European missionaries 
Felix d'Arocha and Hallerstein, by who111 astronoinical points were 
determined, not alone in the townn of Djungarin and Little Bukhare, 
but also at the very foot of the Celestial range, as a t  Hongor Olen 
the modern Konur-Ulcn, and on the Southern shorc of lake Issyk- 
Kul. As the Jesuits have left no record whatever of their having 
visited any part of the Celestial range, it must be naturally concluded 
that they themselves did not diverge from the highroads of Central 
Asia, but detached a party of Chinese topographers, iilstructcd by 
themselves, to  the bane of the Celegtial mountains. 

The firat learned Rnssian traveller who penetrated into the part 
of Inner Asia described in the present volnme, wax the botanist Sivern, 
who in his hazartloll~ and venturesome journcy to the Tarbagatai, in 
1793, advanced as far a8 47" N. Latitntk. During tho uuccccclin~ forty 
ycars, not one of the scientific explorers of Westcrn Siberia ~ucceeded 
in pawing beyond the point previollxly reaclicrl by Hiv~re. 

The journey of K. A. Meycr in 1H26, (lit1 not rxtcntl hcgond thc 
h k a t  ~noui\tains, Cllingiz-tdn, and t l l v  Tcnrknra district, of the Kir~hi l :  
Strppv. T11c travcls oi Ilr~nibolclt. ;11111 11is a~soci:lt~h, ill I%!#, (lid 



not even Djungaria. Their extreme limit was the Cl~inesc 

picket of Baty, on the Irtysh, in 49' N. Latitude, and Huluboldt '~ 

greatest service in connexion with the geography of the interior of 

Asia consists in tlle critical elaboration of the  materials relating to  this 

subject in his classical " Asie Centrale." 
Some of these materials, namely the itineraries of Asiatic traclel-s, 

who had visited different parts of Asia with caravans, were diligently 
collected a t  Seinipalatinsk by Ilumboldt, ancl another portion of his 

materials mas derived from Chillese sources that hacl bee11 elaborated by 

the Ewopean Siizoloyists, Abel Remusat, Klaproth, Schott, Ncucmann, 
St. Julien, Father Hyacinth, and others. 

Among the few ~ulscientific eye-witnesses who, in the pursuit of 
trade, penetrated into Inner Asia, were some Itussians, and aillong 

these in point of lucidity, and accuracy of information, the first place 
is uncloubtedly occupied by the interpreter Yutinscf, who, in 1811, 
visited Iculdja and Chuguchalc, the nlost flourishing towns of Djun- 
garia. Thc narrative of this journey was publishecl in the " Siberslri 
Vestnil<" translated by Klaproth, and scrverl Rittcr as one of the 

most valuable sources in elucidating the geography of this region. I u  
addition to Putinsef, we inay nlention the ininer Sllegircf, ~vllo, towards 

the entl of the last century, proceecled froin the Altni to the ncig11boul.- 
hood of Chuguchalr, in search of .gold ; also the noble Rladntof, who, 
in thc early part of the preseilt century, successfully rcachcd Inciia, 
starting from Scu~ipnlatinslc, :ind traversing lnlre Isbyk-ICul, thc Celcstinl 

mountains ancl Lit,tlc Bolthara. A short accoiult of Snegircf'n jouraey 
\!?as printcd in the " Siber~lii Vestnik," but with Madatof's cxl>cclition 

I an1 acq~~nintctl only through offirinl docllnlcnts preservetl ill thc 
ai.cllives at Omsk, and ns no original nnr~ntive was tliscovered 1)y me, 

i t  must he presumcd that  none ever cxistcd. I also fonncl a sholt 
nlnrche-rontc at Scmil~alatinslc, tlrawn np 1)p the n~erchnnt Ilubcninof, 
1~110, in 1821, ~rroccccled fro111 Scnlipalntinsk to Knshgnr. This 
itinrrnrg will 1)c.pr.inted in tine scason, but froin it,s l,revity nn(l 

s c n n t i n e ~ ~  of infornlntion, i t  is i n  no respect 1110re va11laI~Ic tIlan the 
itinrrnrics alrendy printed rtid tligcstccl by Hnlnboldt nlltl Rittcr. 

Such W ~ L R  tllc ~lnl.j:~ti~factory ~on(lition of ollr ~ I I O I V I C ( ~ ~ C  of tllc> 
gcogrnpl~y of (Iontnil Ar;in in 1S:l1, n t  t l ~ c  time of t,llc npl,cal:ulcc 

of that part of ]titter's w o ~ l i  \\.llic.I~ ~,clntcs 10 i t .  It ~~~l~ ill 
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tllc ~ o l l r t ~ l  tlccnclc of tllc prescilt ccntury th:tt we becalilc l ~ o r e  

Inmiliar \\ith Celltral Asia, from tlie side of the  Djung,~rian and 
Kil.g]liz steppes, after the founclation of the Russian town AyaiVlz, 

tile llppcr course of one of the  rivers of the  Balkhash basin, and 

Riter the  subrllission of a portion of the great Horcles uilcler Sultan 
Sill;, son of Ablai Khan.  These events gradually renrlcrecl not only 

lalie Balkhash, bnt  also tllc mountaiuous districts of Djungaria, nloro 
accessible t o  travellers. 

In  1334 tlic avtronoincr Peclorof was enablecl to reach the  enlbou- 
cliurc of thc  Lepsn, and cleterlninc its geographical position, under 

46" 28' North Latittide. H e  also succeeded in visiting thc  southern 
shore of lalie Faisan and in  making n trigonometrical measurement of 
Tarbagntni. A l i t t lc later, the  relations of Russia, with the  Kirghiz 

IIortles becanlc more sntisfactory, ancl in 1840, 1841 and 1842 thc 
lcnrnccl travellers Knrclin ant1 Schrcnk, penetrated into the  inoun- 

tainons portions of Djungnrin or tlic Snow-clad Djnngarian Alatau. 
Karclin csploretl the ~ v i l d  valleys of the  upper courses of t hc  Lcpso, 

Sal.ltan ant1 13asknn rivers, ati high as the snow-line. 
~ l lcxnnder  Schrcnli visited, ant1 i t  limy be said tliscovcrecl t o  sciencc, 

thc  lalrc Ma-ICul, crossed over the  Djungnrian Alatau to the  Chinese 
~ i ( l v ,  attnincd the upper coursc of tlie Tentck, and renchctl the snow 
line on ucvc1111 occaxions. The  extrcrne limits of his journey on 
tlrc pl:iin bortlcring lalcc Al:~kul, urcro thc  Cllincsc town of Chu- 
gnclink, in Alpine Dju~~gari,z,-the I~i l ls  sltirting tllo banks of tllc 
I<olc~n rivcr, ancl tllc rivcr Cllu (or Txu) in the htingry Betpak- 

-1)nlos tlescrt, Sonth West of lakc 13;1llcliasl1. Snbscqnently t l ~ c  

volnntary snbrnis.;ion of tllc remaining 1,ortion of the 80-callecl (11.cat 
I<irgliiz Ilortlc, in 1844, lctl to thc  Rawinn occripation of that rich 
nntl fmtilc portion of Z)j~ulg:~~-ia, wllicll i~ known un~ lc r  tllc nsnlc of 

t l ~ c  Semipdn t in~k  rcgion, from tlic scvcn t r i b ~ ~ t n r i e ~  of tllr: Ralkhael~ 
tli:tt watcr it .  Tllc Iturrsian town of 1Cop:~l wns Cnuntlctl by Governor 
General J'lincc, Gorc.liakof, in 1846, on a fertile plntc~an a t  the haw 

of a snow-cal)pcd splu oC tlic D j u ~ l ~ n ~  inn Alntnii. The  cxtnblixlllncnt 
of this town e~lsnl~ed the dcvcloplnc~nt of the n11.cntly rxistJing rrr1atiorl.u 

O F  Runlsix wi tlr t h r  i ic~igl l l~onri~~g ( l l l i l ~ c ~ . ; ~  proviilce O F  Ili, Alt 11ongh 
~.:~pic\ly incrc:lsi~~x, t 11c tvntlr wit11 11111 WcHt ( I ] l i l l c ~ s c ~  l ~ l ~ g i o l l ,  ~h tough 
t l ~ c  t o ~ 1 1 ~  O C  K~illljn, i111,l 111orc. ( ~ J ~ ~ ~ ~ ~ ~ I - ~ ~ : ~ ~ ~ ,  cr lcoal l~c~cll  



obslncles in it6 legitimate dcvelol)nlent from its transitive and co11tl.a- 

band character, as the Chiuese of the Wcstcln region (Si-yni) wcre 
ollly able to have secret dealings with the Russians untler a seii~blance 
of trafficing with the Kirghizes. I t  mas this disadvantageous state 

of things, that  led to the nzission, wit11 objects partly di1)lolnatic ant1 
partly geological, of E .  P. Kovalefski accollll~anied by Vlangagli, an 

officer of mining Engineers. 
This espedition started from Rnldja, and sliirting the Russian siclc 

of the Djungarian Alatnu, traversed the valley of the I<oltsu, 8s far 

as the upper sources of this river, while, on the Chinese side, it 1.eac11- 
etl the town of Kuldja, on the Ili. Tlle most inil,ortant results of 

this inissioll in commercial, as wcll as in  scientific respects, were the 

establishment of Russian trading factorics at I<uld*ia and Cliuguchak. 
The opening 11p of the Western Chinese region coiltributcd largely t o  

the increase of our knowledge of the geography of Asia, inasnluch as 
i t  threw two learned Chinese scholars into the conlrnercial ccntres 
of Djnngaria in the capacity of consuls. The local rc~scarclics of tlicse 
sinologists has ol~cned a ~vitle ficld to scie~icc. n41.. F;lltha~*of, one of 
the COIIRU~S,  has alrcady collected materials of great value relating to  
thc pl~ysical geogmphy and cartogrn1)hy of Inncr Asia ; thcse nlatc- 
rials ltc has obtaitlcd cluriilg his stay at  Pckin, froin rare geogmphicnl 

works (namcly tlie reports of thc Snrvey lnatlc (luring tlit: reign of 

Tsian-Sun) nntl fro111 inforination s~i l )~l ic( l  1ii11l by nativcs of the 

Wentcrn region. The foundation of the t o ~ v n  of Icopal, which n-as 
in a satisfactory nntl flonrinhing conclition, owing to the mpicl dcvelop- 
itlcnt of agricn1tn1.c aitlcd by nrtif cia1 irrigation, co~lld not, ho~vever, 
secure thc great IHorclcs, now under Russian dominion, against the 
bolt1 at,taclrs of thc B n r n t ~ ,  or tlie so-callcd Blaclr or Dilrolramcnni 
I<irghizcs, who infc~t~ccl the vullcy of lalro I~syli-I<ul, ant1 thc  

~icighbonrhooti of Tekes on one of tllc sources of the Ili. This was 
naturally to be expcctccl from the 1,osition of K o p 3  ~vltich stoorl on 
thc northcrn confines of thc Hordc~ ,  wliose sontlicm boimtlary, l)eyond 

the ni, rc~nainccl coinplctcly niiprotectetl. Tlic nnguardcd coll,litioll 
of the frontier of tlic Russian Eulpirc 011 this quarter indncecl Govcl.nor 
Cfeneral ]Insford to occnpy the so-cnll~~tl Trans-Ili country extclicli~lg 
bctwecn tlic r i ~ c r  Ili, nnd thc. snow-line of t,he gigantic Trans-Ili 
Allttnn, witli n ~ i c l \ .  of secn~.ing tlic lclt flank of tllc I<i r~hiz  Stcppc 



120 f i t e s  o)1 C,:~,t i~rl  d s i n .  [No. 3, 

w11icI1 wns 111111cr Russian protection, l )y  making- it conterluinous with 
thr pc~;~ct~ful f ro~~t ie r  oi China and the natural snowy rnountain boun- 
c1:u.y. This well conceived plttn was carried out with complete success. 
I11 1853 the first Russian detachment, under the command of Colonel 
Gulkofski, was ilespntched beyond the Ili ; it, however, met with 
serious opposition from a strong body of Kirghizes belonging to the 
hostile tribes of the great horde who supported themselves on Fort 
Trichuhelc on the river Kesen. But  in the following year the whole 

of the region was occupied by ct force under Lieut.-Colonel Peremy- 
shelski, who razed the Kirghiz fort to  the ground ; after this some 
of the tribes submitted to Rnssia, while the most inimical fled 
into Kokanian territory, and to the banks of the  Tala6 and Syr- 
Darya. 

The Rus~ian detachment passed the winter in the sheltered valley 
of the Talgar, and in the ensuing year of 1855, General Hasfortl 
rounded Fort Verno6, at the base of the T~.aus-Ili Alatau, a t  the 
head of the Almatynka vnlley, which is picturesquely woocled with 
apple and apricot trees. 

The occlipation of the fertile Trand-Ili region, well adapted for 
crgcicnltural and gardening purposes, and in nll respects bountifully 
endowed by nature, had the effect of protecting the great Hordes from 
the attaclrs of the R a r u t ~ ,  but placed its nearest tribes in the same 
position as that occnpied ten years previously hy the Great Rirghiz 
Horde. The powerful and nnmerous tribc of the B o g n ~ ,  who occnpied 
the picturesque valleys and table-land between the Celcstial mountains 
nnrl the Trans-Ili Aletau, rcccivec\ ncittier countenance nor ~11ppor.t 
from the Chinese, to whom they were nominally dcpendent, in rcsia- 
ting the fierce attacks of the Sary Bogish tribc ; they had at the same 
time to repel, on another quartcr, the clepretlatory incnrsionu of nome 
of their neighboars of the great holde. Con~er~uently, soon after the 
ocenption of thc Tranu-Ili region lly the Russians, the High Mnnep 
of thc Rogrl tribe, the old Bnmml~ni, claimer1 the assi~tnnce of Gt~n~ral  
Hmford against tho attacks of the nrighbonring tribes, nnd volnn- 
tarily tendered the suhnli~sion of hirn~elf and  hi^ t r i l ~  to the Rurnit~n 

government. This lec1 to the c1c~pntc.11 of the first R113sian d~tnchment 
frc,m Verno6 to lake Iwyk-Knl, for the pnrpoRe of pacifying the t ~ ( l  

contencling t r i l ) ~ ~ ,  all11 lnalciilg a I ' ( ~ , I ~ ~ ~ ~ R S ~ I I C C  of tllc l~itllcrto nncnx- 



plored valley of lake Issyk- ICul. Coloncl Khomentofski, the officer 

in command of this force, and General Siverhelm who was in charge 
of the Survey of the newly organized Semipalatinsk region, were the 
first educated Russiaiis who beheld this extengive lake and the snowy 
summits of tlie Celestial range. Unfortunately this detachment in  

conserluence of its critical position amidst the wandering niountain 
tribcs, the animosity of one of wliich against the Russians was decided, 
wliilc the friendliness of the other was open to much suspicion, was 
soon recalled, and the surveying parties were unable to penetrate into 
tlie interior of the Celestial mo~untnins. The soutllernlnost point 
attainccl a t  the foot of tlie Tian Slian, by Ensign Ynyooski the topo- 
grapher attaclled to the expedition, was where the Fahkh rushes out 
if its narrow defile on the Issyk-lrul plateau. 

I11 the same year of 1856 I mas sent by the Imperial Russian Geo- 
grraphical Society on an expedition to explore those more accessible 
portions of Ceiitral A&, which had previously been but little visited. 
Naturally the great object of attractioii for lne 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 R,itter and Hluiibolrit ; but tlie labyrinth of 
the Celestial mo~xntains l ~ a d  not as yet been penetrated by any scientific 
tsavellcr.* All the lcarned and critical researches of Ritter arid 

* Atkinson, the English artist, in his travels, wliich were published in 1858, 
gives an account of Ilia journey from tjhn river Kurohun~, in tho Southern Altai, 
across the Ulack Irtysli to lake Uhsx-noor, thence southwards, past Ulusutai, t a  
tho neiglibourliood of t l ~ c  Chinese town of Barkul, at the baae of the Tian.Shan; 
travelling then parallel with this chain, though a t  a, considernble distance from 
it, a8 far as tho nieridia~i of Hogdo O'ln nionntain, and finally proceeding in 
North Westerly direction, past lake I<yzyl.bmh, until he  reacl~cd lake Ala-kul 
in Russian territory. Unf'ortunatcly 80 oxtrxordinary a joul~iey, unpl-ececlanted 
in tho l~istory of the nxplor:~tion of tho Asintic Contdnent,, hr~q had no beneficial 
srientific rcsult,s. The narrative, which occupies 115 pngc1s of text, so little 
clinmctcrises tho explored rrgion, tliat i t  might with cqnal fitjllrsu be applied 
to any portion of tlie K i r ~ h i z  Steppe. The critical enqnircr finds nothing 
throughout the wholo rlnrrtltivr, to satisfv him of the genuineness of the 
d r ~ a r i l ~ c d  jon~ncy, whicli cxtcnds over no ICRS 11 distance thnn 3,000 miles of 
C ~ I I ~ C H P  t ~ ~ ' l . i t ~ r y .  T11is is the inorn Striltiila as  nudonhtctl proofs of the actual 
pe~~formnnce of j ou rn r~y~  of which tlr~criptioiiu have heen given, may easily be 
fomirl in t l l t r  short iti~~orn,~-ic,a entl ncrounts of ~ ~ R V C ~ ~ P I ' R  of difft>r~nt ages and 
nations ; R A  for i ~ i q l a l ~ ( ~ ~  ill tho tr:lvels of RIIC ant1 (::ibct). in the marchc-rolltee 
of 'l'artar trnrlcrs, collcctcd by Hnmholtll,, and in the niorc nt~cient accounts of 
Jhikof, Mnwo I'olo, tho Arrnrnian prince Geturn, in tho marche-ronk of the 
nrmy of GIII : I ,~I  Iili,lil, (conil~il~cl by ono of Iiis oificcrs in the 13th rclitnry) 
nlltl 1an;Lly In 1 Ilc I I X I  I c i l i ~ ~  of tho travels or the Buddhist Mitleionsrios Fa-Hian 

1 T 
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Humboldt respecting this range partoolc, even by the admission of 
the latter, of the character of conjectural geography, founded on a 
comparison of the obscure and confused narratives and descriptions 

and Huan-Tsan, in the 4th and 7th centuries. Concise though these accounte 
doubtless are, the learned mitic soon discovers in them such local peculiarities 
a s  can only be descriptive of perticular spoLs and localities, and as we become 
more intimate with the geography of the country to 9 i c h  such accounts 
apply, the more readily and clearly do we identify the points given in these 
marche-routes. To our great regret we rlo not find this to be the case in that 
part  of Atkinson's work which relates to Chinese Djongaria. From the com- 
mencement, in calling the Tian-Shan Sayan-Shan, he  confounds, in name at 
least, the two principal mountain systems of Inner Asia; and in all the other 
portions of his narrative, where he does not confine himself to descriptions of 
the Steppes, the chase of wild animals, and the social customs of the nomads 
(descriptions which woulcl apply with equal force and truth to the whole of 
Central Asia) but wishes to communicate somctlling more definite and locally 
characteristic, he falls iuto numerous incorlgruities. Thus, to cite some exam- 
ples, he speaks of the Kara-Tyn snowy range, a t  the upper course of the Black 
Trtysh, as of n level steppe intersected by low ritlgee; again, from the Tannu 
mountains, situated a t  a distance of 120 miles to the N. E. of Ubsa-noor, he 
sees the Bogdo-Ola in the Tian-Shan, which io about 750 miles awny from 
this point. Lastly from the plain a t  the base of the Celestial range, he simul- 
tnneously sees not only the Eogdo monrrtnin, but also the Baishan or Pk- 
Shan (emitting smoke by Atkinson's accountl, which is about 300 miles beyond 
to  the  westward, riotwithstancling that  the snowy Bogdo-Ola group s t a u d ~  
out as is well known, considerably in advance of the  main chain of the Celestial 
mountains, and the 13aishan mountains rise on their southern slope, that is to 
may bcyond its gigantic snowy ridge, in the neighboul-hood of the Little Bnk- 
Iiariau town of Kucha. Similarly as little confidcnce do those inconsi~tencie~ 
inspire which occur in his account of the time occnpied in performing the 
varioiis jonmeys, nncl in his description of the rlistributio~~ of the norn~d  Kirghiz 
population, thronghout Chinese Djungaria. As rr~rartls ourselves personnlly, 
the involnntnry clonl~ts respecting the abovcmentioned portion of Atkinson'e 
travels are still furt,her strengthcncd from information mr g a t h e r d  on the spot 
regardi~ig his journeys, from the Cossacks who accompanied him, and from the 
cornmanrlers who provided him with escorts. Atkinson, during his many 
residence in Siberia, visited the neighbourhood of Kopal, that had then juat 
been founded, mnny valleys of the Djungarian Alntau, the lake Ala-KnI, 
Tarbngntni, the rivers Narym and Kurcl~nm in the Southern Albi ,  tho Teletsk 
Lake, Tonkinsk mountains of the Snyan mnge, Irkutsk Kiakhtn, &c. but aa 
regertls his trnvela over an  extent of more than 4000 verts in Chinose territory, 
crccoinpani~d b!y three Nnmjm or hi~rch l rm Cosanchs, I regret to say that I 
not only coulcl ilot gather anything to confirm this fact, but I wns con- 
vinced of its utter impossibility, from exi~t ing local conclit,io~ls on the Ilaeainn 
a s  well as on tho Chinese side. On the Russian, hrrnilso the 
de tac l i~n~n t  of thrse Comacka, or their voluntary ahscnca from the corpa, ie a 
fact tliat would leave behind it Home rocord in the ofici:~l archives, while on 
the Chinese airle, thc journey l a ~ t i n g  more than six rnont,l~a, of a p ~ r t y  n n w  
quninted with the local dialect, ant1 passing through inllsbited districts, along 
ostnhliwl~erl rout~s ,  nntl acrofls the picket nncl frontic~r lines, roi~lcl so;~l-coly escape 
the vigilant r j e s  of thp Clline~e nntht~rities. Uutlcr all Lhesu circulnstancM, 
and in the :~l)sonce i l l  Atkillson's nnrrat,ive of any new data relating to Chinose 
Qjnngnrix, this work cannot bo conaiclorctl ng an acqnisit,ion to ~ricnce,  nntil 
tho a~lttior nr1ducc.s more d14initc infornmation and atrongc~. proofs, in rnrrobor* 
$ion of his accounts which involuntarily i~~qp i re  c c r t a i ~ ~  mintrtrnt. 



of Chinese and other Asiatic travellers, coininencing froill the Buddhist 
Missiollarie~ Fa-Hyan anti Huyan-Tsan of thc 4th and 7th centuries, 
to the brief itilleraries of the Selnipalatinsk Tai-tar traders of tllc 
present century. Nunlerous questions, replete with interest to the 

science of geography, could only be possibly solved by actual investi- 
gation on the spot. The configuration of the country, the direction 

of the upheaval of the mountain chain, its mean height, the altitude 
of its inountain passes, the height of the snow-line, the distribution 
of animal and vegetable organisms, the existence of Alpine glaciers or 
of volcanic action,-points a11 requiring either investigation, or 
confirination. So far back as 1851 and 1552, during my stay at  Berlin, 
I acqllainted Huinboldt and Ritter of my intention of proceeding into 
the interior of Asia as far as the Tian-Shan range. They both 
encouraged me in my difficult enterprise, but did not conceal their 
doubts as to the possibility of penetrating so far into the in t~r io r  of 
the Asiatic Continent. The result of my deliberations with these 
leaders of science, strengthened me in my deterinination of attempting 
to reach the eternal snow-line of the Tian-Shan at all hazards. Huill- 
boldt attached so much iinportance to the investigation, even a cursory 
one, of this range, that I could not loolr at  the ~undertalring hut in the 
light of a holy mission, lnarlred out for me by the Nestor of Europeaiz 
savans. 

By the end of the sulntner of 185G under the anspices, and ~ v i t h  
t l ~ c  co-operation of the Russian Geographical Society, I was already in 

Verno6. Uniortunntely, however, I arrived two months after the visit 
of a Russian detachment to lnlre Issyk-Icul. 

With a small escort of t~vclvc cossacks, I succeeded, on the $, 
September, in reaching the eastcrn extremity of the Ialre, anrl l ~ a d  an 
opportunity of surveying from point Kulr6-Kul-nsun, the imposing 
rnnge of the Tian-Shnn, from the Djirgalnu to the opl~otiite extremity 

of the lake. To visit the chain itself mas that moment impossible. 
My escort being so ~innll, I was obligecl to proceed very carefully, and 
passctl the night among inaccessible tlefilcs, anticipating every moment 
to he attnckcti by hostilc band8 of ~~m.a-I<irghizcs. 

Retnnling to Verno6, and procnring n 1a1'gcr escort (40 cossaclrs) I 
~~nceet lcd throng11 thc wild Biinm defile, at the upper conrse of tllc 
C~II?, nnd emwgc~tl on the basc of tlic Celestial range, ncar the Western 
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extrenlity of the lslte Issyk-Knl. Here I came upon numerous 
encampments of the hostile Sary-Bngysh tribe, who shortly before 
my arrival, hacl had a fierce engagement with a Russian detachment ; 
which had been sent out from Vernoi?, to punish these mountaineers, 
for acts of violence and plunder. Notwithstanding that, I met with 
a hospitable reception from the Sary-Bagyshes who were coinme- 
morating the death of many of their kinsmen who had fallen in the 
recent conflict, I was not able t o  penetrate beyond the first esposed 
rocky spurs of the Celestial range, nor to visit its wild defiles, being 
apprehensive of treachery from the revengeful mountaineers, who had 
lately been so severely punished by the Russians. 

However, in the spring of 1857, thanks to the escort kindly fnr- 
nished me by Governor-General Hasford, who displayed great zeal and 
energy in furthering the organisntion and exploration of the newly 
acquired region, I was enabled to reslise all my planfi. The deadly 
strife between the two Kara-Icirghiz tribes was then at it8 height, 
and the valleys of the Tian-Shan seemed quite inaccessible. A 
happy combination of circumstances, however, removed this apparently 
insnrnlollntable obstacle to my journey. 

A rnmour, that had ~pread  with extraordinary rapidity, through 
almost the whole of the Mustag (the Turlr name for the western 
portion of the Tinn-Shan) of the approach of a strong Russian detach- 
ment, armed with terrible instruments of destruction,* for the purpoRe 
of aesisting the Manap Buramhai, produced a snrl(1en panic among 
tho Ssry-Bngysh tribc, inrlncing them to  relinqnish, not only the 
camping grounds they had seized from the Bogus, hilt, even their own 
native pasturag~s, from the npper conrae of tho Djirgalan, along the 
whole border of Iwyk-Knl, for an extent of more than 200 verda 

and to migrate to the lipper course of tho Sgr-Ilaria (M~rym). Tho 
Bogu tribe who had been prcvionsly attaclre11 by the Ragyshes in tho 
spring of 1857, and driven into Chinese limitu, expect~rl their complete 
destl-uction ; the midden flight of their enemies tliap~lled their feam 
and enabled them to  re-occupy their former camping grounds, and 

* The exaggerated accounts reflpoctina the ~trengt~h of my escort were owing 
to my having ~~oa l l y  rcochpd R~lr~rnhai~auls  accompuni~d hy 800 hor~rmen; 
hilt these cnn~isted of n body ot' Kitsgl~izes of the Ot.oat Ho~,rlo tlndor the Bult,en 
Tcs~ek wllo h ~ r l  volunt,nrilg joined Iny detachment. My own pol-eonal eecort 
con31stetl of or~ly 26 C O R S R C ~ S .  
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even to reap the llnrvcfit that had been left standing in tile fields by 

tile Say-Bagyshes. Attributing this favoural~le turn in their affairs 
to my approach, they rendered me every assistance for nlY journey. 
With such material assistance, I was able in Jllly of 1857 to w i ld  
round Issyk-Kul from the south side and to reach the sumnlit of 

the imposing and terrible Pahkii-Davan mountain pass ; I also 
succeeded in gaining the sources of the Narym, which forms the  
system of the Syr-Daria or Jaxartes. Shortly after, I penetrated in a 

lnore easterly meridi:tn, nlllcll farther into the heart of the Celestial 
range, and ascended one of the most elevated mountain groups of 
Inner Asia, that of the Tengri-Tag, which is crowned w ~ t h  a circle 
of alpine glaciers, and covered with a dazzling mantle of eternal 
snows. I n  the glaciers of the Tengri-Tag I ~iivcovered the source 
of the Sary-Djaza, which belongs to  the system of the Tarym- 
go1 or Ergch the most remote of the considerable rivers of the Asiatic 
Continent. 

On my return to St. Petersburg in 1858, the Imperial Russian Geogra- 
phical Society, taking into consideration the great scarcity of astronoilli- 
cal points in the region I visited, organised at  my recoinmendation, and 
with the co-operation of the Military Topographical Ilepijt, a new ex- 
pedition, under Captain Golubef, for the purpose of c le ter~ninin~ astro- 

nomical points in Russian Djnngaria, and on the Lake Issyk-Kul. B y  
last ncconnts, Golubef had ascertained the position of three points in the 
valley of Issyk-ICul lake (on the Tekes river, and at  the eastel-n and 

western extremities of the lake rc~pectivel~),  but he had not succeeded 
in penetrating into the interior of the Tian-Shan, owing to adverse 
circnmstances, as the southern shore of the lake of I s~yk -Ku l  was 
at that time occnpietl by the hostile Sary-Bagysh tribe ; under sllch 

a utate of things it \vonld of course have been extrelllely rafih to  
advance into the mountains, leaving ho~t i le  tribes in his rear. 

A11 the journeys nnd rescarchcs, since the year 1834, e n ~ l m e r ~ t , ~ d  
ahove, have consitleraljly atlvmiceti our lmowlodge of the portion of 
Asia whicll wc are now contsiclering, and have removed i t  from the 
rcgion of hypothetical speculation, to a cc r t~ in  basis of scientific 
investigation. On this acconnt, therefore, the 2nd volume of tho 
Rll~ainn version of Ritter's Asia o n ~ h t  to be accompaTlied by copions 

well entablihhed nddcntla. IJi~iortunatcl~ all the material6 that 
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might be used for sucl~ an amplification are as yet but little digested. 

The travels of Fkiclorof, Kal-din, Schrenk, my own, the observations 
of Golubef, the data collected and elaborated by Fakharof, have not 
yet appeared in print, and only short notices of them have been 
presented. I am consequently necessarily obliged to  withhold the 
supplementary matter to the 2nd volume, at all events until the 
publication of my travels which is now delayed by all my time and 
attention being engaged on questions of pressing and vital importance 
t o  Rusbia. 

With regard to the 3rd volume of the Russian edition of Ritter's 
Asia, containing a description of the Russian Altai, the not nnim- 
portant materials relating to these mountains, which were collected 
by me on my journey, have been partly cligested since my return, and 
I am therefore in a position to proceed at once with the publication 
of this volume with its s~ipylementary portion. I think it necessary 
to  allude briefly in this place to some of the general results of my 
visits to the Celestial mountains. They embrace three questions of 
the utmost importance to the geography of Asia, namely the height 
of the snow-line in the Celestial range, the existence of alpine glaciers, 
and the existence of volcanic phenomena in this region. 

On the first of these points I consider it incun~bent on myself to 
clwell at length in reply to the doubts expressed by Igumboldt as to 
the correctness of the elevation of the snow-line in the Celestial range, 

as determined by me. The height I fixed i t  at, namely 11,000 to 
11,500 fcet, was ascertained by Humboldt from a letter I wrote to  

Ritter, which attracted his particular notice. This letter was pub- 
lishecl in the " Zeitschrift fiir Erdlrunde" with Aolnc explanatory 

remarks hy Humboldt. The method I acloptecl for ascertaining the 
height of the snow-line was not known to Humboltit, who grounded 
his supposition of an over-estimntion of the elevation of the snow-line 
on certain theoretical and analogical conaiderations. 

Inaccmacies in the determination of the height of the snow- 
line may arise from two source8 first from what is taken t o  he tho 
snow-line, and fiecondly from an imperfect method of nlea8uriug 

heigllta. 
I n  the first i n ~ t a n ~ e  the ohscrver may bc cleceived citller by taking 

dissolvnblc for etcrrlnl snows, or 1)y fixing thcir lirnit of llcigl~t in 



sheltered ravines or defiles which are hardly reached by the rays of 
the sun. Had I fallen into tliese errors in my determination the 

results-would have been to lower instead of to raise the height of the 
snow-line, as compared to its true limits. But  these sources of error 

were fully anticipated and'averted ; my observations were made a t  

points where regular layers of eternal snonT occui-red, and moreover on 
mountain-ridges and not in hollow depressions, in sollle of which 

I really did find eternal sno~vs in some cases several llundred feet 
below the limit of 11,000. 

Wi'th regard to the other point, I must observe that the method of 
determining heights by the temperature of boiling water, is certaiilly 

one which is faE 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. I 
may, however, observe that the other method, namely that of coinmer- 
cia1 determination, can scarcely he expected to give more accurate re- 
sults when the condition~ are unfctvourable, as for instance on a journey 
through an extrelnely wilt1 and dangerous region, where the traveller 

is obliged to form his own track, and stands every mo~nent in danger 
of an attack ; under such circumstances all ~imultaneous observations 
of the barometer, at the base and summit of mountains, or a series of 

ohscrvntions at any one point, are quite out of the question. Experi- 
cilce hay also ~ h c w n  mc the complete i~npossibility of keeping the 

ba~oinetcrs (I 11ad two with me) from breaking, in  a cotultry so 
nlountninoiis as that I traversed, where, on each expedition, the peck 

horsca ant1 canlels stnmblcd repeatedly, and were occasionally dashed 

to gicces by falling over precipices. Hence travellers (Humboldt 
amongst the rest on his famous journey in the Andes and the 

Corclilleras) havc invariably had rccoilrse to the nlet,liod of dctcrilli~ling 

hcights hy tlic tc~npcrature of boiling water. The resulbs obtained in 
t l i i ~  nictnner arc rcgnrded by science nlcrely as approximations, until 
they arc super~ccled by more ncci~rate data, obtained when the region 

is more acccssil~le to scientific cxploration. 
Although incomplcte, these 1-csult4 are ncvcrthcless of untlonbtcd 

vnlnc to ~cicncr, UN tlic inagnitntle of 17robnl)le errors cvcn undcr such 
an i~ripcrfcct nlctl~otl, cixnnot csccc(1 ccrtitin limits. 
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Bnt IInmbolclt could not have taken exception to  the method used 
in iuenuuriug the height of the snow-line, in the Tian-Shm, because 
he at that time did not know what means were used for this purpose, 
and also because he himself adopted the same method on his journey 
in the New World, which was so prolific of scientific results. Hum- 
boldt's doubts respecting the probability of the height of the Tian- 
Shan snow-line (as fixed by me), being consiclerable, were based on 
considerations of comparative geography, and their so~zndness or other- 
wise may be easily tested, for they were fonncled on a comparison 
of their height of snow-line, 11,000 to 11,500 feet, with its well 
ascertained limits in nearly the same meridian (in the Altai, 6,600 
fect) or in thc salllc parallel, (the Yyl*ennees, 8,400 feet and the 
Caucasus, 10,170 feet). 

I n  extl~nining the observatir>ns made by any traveller respecting 
tlie elevatior~s of tlie snow-line, the most accurate scientific criticism 
mu3t test their correctness, by the followillg theoretical investigad 
tions. 

The height of the snow-line in a given range, must be calculated 
theoretically on the basis of a comparison with other ranges, on the 
same meridian, an11 the same pal-allel; the obtained results should 
then be compared with the figure8 a l~ ived  at by actual obuervntion, 
ancl it must then be carefully considered whether the discrepancy that 
may occur can be a t  all attributed to considerations of climate, and 
local peculiarities. 

Humbol~lt, in his clas~icnl work " Asie Centrnle,"  upp plies us with 
the rerlliisite figures for arriving at a definite conclnsion. 

I n  the same mericlirm with tlle Celestial mountains we find that the 
height of the snow-line is a6 follows, 

I n  the Altni (Tigcrski Belki) 
Lat.  52" North, .............................. 6,600 feet. 

On the Northern dope of the I-1inlal:tyan range, 
Lat. 22" Nl~rth ,..... ........................... 15,600 feet. 

The Clclc~ltinl monntnins cxtcntl at thn part vixited by me, h ~ t w e ~ n  
Lat. 41" and 42'  North which i q  cons~qiicntly mid-wnv hetwe~n the 
Altai and 1li1ri~l:tynr~. Taking thc. illcan of the fig111.pq givcn above 
~ v c  shall gent 11 ; I O U  Ecct lor thc hc~igl~t of t l l ~  snow-linc. OF the (jcl~sti~l 
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range. In the same zone, parallel with the Celestial nlountains the 

height of the snow-line is as follows : 
... I n  the Pyrennees ; (between Lat. 4 2 g  and 43O North), 8,400 ft. 

On mounts Elburuz and Kazbelr in  the Caucasus (43' N. 
.............................................................. ~ ~ t . )  10,170 ft. 

........................... On mount Ararat (Lat. 39' North), 13,300 ft. 

...... I n  the Roclsy moiultains of N. America (Lat. 43' N.) 11,700 ft. 

Humboldt, in his observations on my letter to Ritter, refers exclusively 
to the Pyrennees and to the Elburuz mountains. With regard to  the 

first they cannot be taken at all into account in deterlllinirig the height 
of the silow-line in the Celestial range, as they are situated in a llloist 
sea atmosphere, where the snow-line must be considerably lo~ver than 
in the coiltiilental climate of the interior of Asia. The Cauca:+ns, 

however, supplies a better point of comparison, if treated with proper 
discrimination. The height of the snow-line of the I<azbek allti 

Nlburue occurs at 10,170 feet, under a latitude of more than 180 to  
the northward that that of the Tian-Shan, and with a climate consi- 
derably inore humid. On mount Ararat, where the surrouncliiig 
atmosphere is drier, and the latitnde 2;' more to  the south, we find 
that the hcight of the snow-line is 13,300 feet above the level of the  

sea. If a range of lllollntains existed between the Elburuz and mount 
Ararat, uilrlcr cliinntic conclitions of an internlcdiate character as 

compared to those clinracterisi~~g mounts Ararat and Elburuz, H I I ~  

situated untler the san~e parallel as tile Celestial range, the height 
of the snow-line of thesc mountains would be dctermiliablc at 11,300 

fect. All these figures, conlputed theoretically by comparing tllc 
Ilcights of the snow-line on diffcrcnt parallels of the same mcriclian ~ v i t h  
tlir Celcstinl mountains, and on iliflcrent meridians of the same parallel, 
coincitle very nearly with lily detcri~linntions. The considerable 
elevation of the sno\v-linc of the Celestial i~lol~nt~ains is to be explained 

1)y t l ~ c  l)ccnliarity of tlicir geograldical position, ant1 tlle cllaracter 

of the snssountliug atino~q11lei.e. I t  is gencrally ad~nitteci as a fact 
th:~t a dry ati~losphcre has the effect of clcvatiilg the lille of etcrllal 

mow very consiclcral~ly. Thns for inst;~iice tllc snow-line 01, tile 
soilthcrli slope of thc IIim~lr7yn~ occurs tit  12,180 fect, wllile on the 

nortlrcm side it rines to  15,(i00 fcct. Tllis t~lnomaly is only to be 
ctcrounleil fnr hy thc soutliern rji~lc ol tlic ritllge bciilg exposed to  wiudg 

18 
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charged with the humid vapours of the Indian Ocean, which settle on 
the cold mountain slopes in the form of snow, while the winds on the 
l~oithern slopes of Thibet are completely free fro111 moisture. The 
estraordinary dryness of the atmosphere of the Celestial mountains, 
conipared to  the Altai and Caucasus, is strilungly exemplified by the 
following instances. I n  the neighbourhootl of Riddersk, in the Altai 
mountains, the dew falls so heavily that the horseman is completely 
drenched, when riding through the  high grass, while in the sombre 
forests of the North-Western Altai, called locally Taigi, the atmos- 
phere is still more humid, and rain, during some summers, falls inces- 
~nnt lp .  Now during the two years I spent in the Celestial mountains 
and Trans-Ili-Altah I positively saw no dew ; notwithstanding that 
the summer of 1857 was remarkably wet, and the Altai was rendered 
ir~lpassable from this cause, the fall of rain was very small. I n  addi- 
tion, the very vegetation of the Tian-Shan bears evidence to the 
dryness of the surrounding air. 

While the slopes of the Caucasus are clothed with dark and impene- 
tral~le forests, which proved so troublesome in the military operatione 
of the Russians, the wooded surfaces of the Tian-Shan are of limited 
extent, and rhoclodenclrons, 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. 

If to this extraor11inu.y dryness of the air in the Celestial mountains, 
be adcled the intense heating of the broad plateau by the scorching 
rays of the sun, accompanied by clondless skies anrl a rare atmosphere, 
n natural explanation will then be found for the height of the snow- 
line being at 11,000-11,500 feet. The few measurements of heights 
mnde by otllcr travellers in Djnngaria, and rnoreovcr by other methods, 
twve to confirm the accuracy of my figures. Fedorof determined 
tr i~onometricall , t / ,  that is by the most accurate procem, the altitude of 

t h ~  highest point in the Tnrbagatai a t  about 9,900 feet. The Ttarhagat~i 
rnnge extends unr l~r  J ~ n t .  4 i 0  N. ant1 is conseqliently nearer by lo of 

latitude to the Tigeretslri Belki, than to the Celestial range. Com- 
puting the elevation of thc snow-linc of the Tarbag-ntai theoreticslly, 
by a comparison of the heights in the rlltai and Tian-Shan, we ~hoald 
obtain a result of a1,ont 8,600 feet, while in reality the true elevation 
is cor~siderahly greater, ns tllrongllol~t the Tarbagatui 1.nng.e the exi~t ing 



Notes o n  Central Asia. 

snows with the exception of two patches, are only spomdic, and the  
sllow-line is not below 9,500 feet. This case proves that the snow- 

line rises rapidly from the Altai to the Tarbngatai, owillg to tlle 
greater dryness of a continental atmosphere. Lastly, the barometrical 

observations of Schrenck, in the Djungarian Alataii, in Lat. 45' N.,fixed 
the limits of eternal snows at  10,700 feet. Calculating 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 feet and 11,950 feet, if we take in  the Djungarian 
Alatah. 

I n  this manner all the facts of the case, not alone those supplied us 
by comparative geography and climatology, but likewise those derived 
from the exact observations of other travellers, tend to  confirm niy 
figures, and prove them to be rather understated than magnified; 
Humboldt's cloubts 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 ocular 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 ill complete accordance with the 

previously expressed opinions of Humboldt and Ritter. I set out 
without any foregone conclusions on this point, but having experienceti 
the remarkable dryness of the air in the Tian-Shan mouatains, anti 
having ascertained, on ascending the li'aiilrh Dnvan, that the height of 
the snow-line was higher than 11,000 fect, involuntary doubts entered 
my m i d  as to the possibility of the existence of real glaciers in the 
Tian-Slian. Thcse doubts were, however, soon dispelled. A t  the 

source8 of the river system of the Sary-Djaza, I came across five 
magnificent alpinc glacicrs and a (' Mer de glace" exceeding iu size tllat 
of Chamounix. Notwithutanding some of the peculiarities of tile 
Tian-Shan glaciers, owing principally to their prevalellce a t  not nlore 

than about 2,500 feet below the limit of the snow-line, wllile in 
Switzerlanti they descend a8 low as 5,000 fect, their existence ill the 
forin anticipated by Ritter and Humboldt, on the strength or ClliIlese 
accounts, was fully confirmed. 

I t  now renlflillc(~ for me to prove, by actual ob~ervation on the spot, 
the existence or otherwise of volcanic phenomena in DjungRria, slid 
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in the Celestial moni~tains, to which Hnmbolclt in his works so often 
allntles. I started on my journey firmly persuaded that I should find 
the conjectured volcanoes, or a t  all events some volcanic forms, and I 
songht diligently (as Schrenclr did on lake Ala-lrul) to establish the 
correctness of Humboldt's surnlises, with respect to the existence of 
volcanic phenomena in Central Asia, by which confirmation I knew a 
traveller would gain greater credit than by an incomplete refutation 
of the hypothesis. I was even aware that I-Iumboldt was rather 
displeased with the researches of Schrenlr who clearly showed that the 
island of Aral-Tiibe on lake Ala-kul was not of volcanic origin. 
The opinions entertained by Humboldt on the subject of the existence 
of volcanoes in Djungaria were favouiite ones with him, and I regret 
that I waa not ablp, to confirm his cherished theory. Kullok peak, 
another of Humboldt's mistnlren volcanoes, was found to  have-no 
vnlcanic origin whatever. The hot springs, and the non-congelation 
of the waters of lake Issyk-Knl, were not accompanied by any 
volcnnic forms in the Tian-Shan, and furthermore all the native 
accounts of phenomena which from their descriptions might be supposed 
to be volcanic, proved unfounded, and were a t  once diaposed of on my 
examination of the localities where they were declared to  occur. The 
r~si i l t  therelore of my researches on this point was that I became 
convinced of the complete absence of volcnnoes, distinct volcanic 
phenomena, or even volcanic forms thronghont the Celestial monntains. 
I t  is trne that there exi~tecl in Djnngaria at one period Home 
" Snlfnters" or ~mnking  cavities from which there was a discharge: and 
deposit of ~nlphlir, and that some of these fis~nrca, out of which the 
C h i ~ i ~ s e  ol~tnin sulphur, emit smoke even s t  thc present clay. n u t  a 

careful insprchtion of one of the extinguiyhed pits satisfied me, that at 

all events ilk that case, there was 110 volrnnic affinity. 
I n  the neighhonrhonrl nf the  pit^ which I discovcrcd in the Kdif 

mountaina, and in the Ili valley, 1 conlil trace no volcanic  form^, hilt 
irolistone n~ciirred, nnd o1v~i-l i t 9  Formation, as fnr RR 'I co111(1 jndge, to 
the pyrites that were widrly spread in the vicinity ; there was at the 
Rame time a clischarg~ of ~ ~ i l p h l ~ r  emitted in the form of vapollr ollt of 
nameroua fissures ant1 w11ic.h left a drposit on the sides. It i n  to he 
taken into consideration that I fount1 rt coal formation largely develope(1 
thmnghont the Ili basin, and that coal ie obtained by thc Chinese in 
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the neighbourllood of Kuldja, in large quantities, from very deep 
seams. The whole process of the fornlation of sulphur can then in m y  

opinion be reasonably explained by the combustion of some coal seams 

in this basin, which would a t  once set a t  rest the question of supposed 
volcanic agency. 

'I cannot positively affirm that the origin of the other smoking pits 
of Djungsria, and particnlarly Humboldt's fanlolls " Solfater" of 
Uruinchi, is susceptible of the same explanation, although the analogy 
between all the Djungarian " Solfaters" would appear to be confirmed, 

native accounts excepted, by the circuinstance that  the Chinese, who 

are very expert in rccognising such sulphur formations, procure sulphur 

from the " Solfaters" of I b t h  which I visited. 
With still less certainty can I deny the existence of volcanic pheno- 

mena or volcanic forms farther eastwards in the Celestial mountains. 
Hiimboldt in his observations on the letter I addressed to  Ritter, 
which was published in the " Zeitschrift fiir Erdlruncle" says that the 
Sangai, rising in the centre of the Ando-Cordilleras range, the most 
active of all the volcanoes in the world, forms around itself ail island 
of trachyte, not more than two geographical lililes in diameter. From 
this I must of course conclude that the observatioil of a single portion 
of the Tian-Shan visited by me cannot serve as a positive evidence of 
the absence of volcanoes and volcanic forms in other parts of this 
mountain ~ystcm. My concl~lsions on this question generally have 
already been made pnblic, in the letter here referred to, but I must 
likewise observe in addition, that all Asiatic accounts of phenomena, 

wl~icll might bc volcanic in appearance, should be treated by men of 
~ciencc with grent circnmspection, ns many of these accounts have 

nlready proved fnllacious. I would licre also remark that the impres- 

sion protliiced on inc personally by Djiingaria and the Tian-Shan 
h?nvcs grent cloubts in nly mirid a3 to the existence of volcanoes in t h i ~  
1 ~ - t  of Asia, a i d  as I am the only traveller who lins risitcci the 
Tinn-Shan, I cnnnot accept the belicf in their cxistcnce, as an axiom 
rcqi~iring no proof or confirnlation. 

My conclusion on t h i ~  point, though negative, is one of the most 
important results of my joiirncy. 

Tf, in s~pir ing after the truth, I hnvc been comprllecl to express 
ol)i~~ions on two points of such vast inil~ortance to the gcopaphy of 
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Asia, which differ completely from those entei-tained by Humboldt ; 
whose faith in the existence of volcanoes in  the Celestial mountains 
was as firm as that of Columbus in the existence of the New World, it 
does not necessarily follow that I cast a shade (in itself impossible) on 
the spirit of the great scientific genius of tlie age. Science is the 
eternal aqpiration of the whole human race towards truth, and truth 
can only be grasped at out of a multitude of errors and misconceptions. 
No one moreover is more liable to fall into such errors than the 
pioneers of thought, who marshal their fellow creatures to the great 
g o d  of truth, and call into existence words of new thoughts and 
conceptions. 

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 reiideretl comparatively easy. Thus there are the men of 
genius in science, or the ~rlaster miiicls, who conceive great thoughts, 
and the workmen who follow up such of these thoughts as are eus- 
ceptible of elaboration. Each has his separate functions, but on the 
moat humble labollrer in the field of science devolves the sacred duty 
of pointing out and rectifying any error into which the eminent manter 
may have fallen. And in such a case, the obscure advocate of truth 
should not be crushed by all the height and authority of genius, science 
being a problem open to solution to all humanity, and recogniaing 
no individuality or oligarchical superiority. The science of geography 
has lately been deprived of two of its most brilliant leaders-Humboldt 
and Ritter. To follow in their footsteps, to extend the circle of their 
researches, to strive after that eternal truth which thcy eagerly sought 
during their mortal careers, to correct the few errors which are inter- 
~persed through the wide field of their enquiries, these are the duties 
of every votary of science, even of the most humble gmde, and will 
Rervo M the b e ~ t  testimony of admiration and respect to our great 
masters. May the present effort be taken as uuch an expression, and 
an one of the many proofs, that dying, Hunlboldt and Ritter Lave 
bequeathed to humanity a living record of their great genius. 
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Notes of a trip up the Salween-By Rev. C. PARISH. 

[Received 39th June, 1865.1 

In March last, as I had never travelled on the Martaban side of the 
Salween, and as I had been promised by Captain Harrison, the  Deputy 
Commissioner of Shway-gyeen, that, if I would pay him a visit, h e  
would accompany me through the  Fir  forests of the Yoonzalin, which 
I have long wished to  see ; I availed myself of a month's privilege 
leave to  take a tr ip nol-thwards. Col. Fytche was going, a t  the same 

time, on his official tour to Shway-gyeen. His  company was an  

additional inducement to go in that  direction. 
The road to Shway-gyeon lies through Beling and Sittoung, and 

affords good riding ground all the way in the dry season, as i t  keeps 
to the plain, leaving the mountains on the right hand, that is, on t h e  
east. These mountains, which, N. E. of Shway-gyeen, cover a great 
breadth of country, divide themselres towards the south into two 
narrow ranges, one of which separates the Yoonzalin and Salweeu 
rivers, terminating a t  their point of confluence : the other and longer 
range termiilntes a t  Martaban, and is the  watershed between the  
Sittoung and Bcling rivers on the west, and the lower Salween on 
the east. FVestw:trd of the lattcr range stretches a vast plain ; and it 
is alo~lg this plain, pn~allel with the  moulltains, though a t  some 
little distance from tlieni, tllat the road from Martaban t o  Shway-gyeen 
lies. 

While at Beling, on the way, I rode out in company with Col. 
Fytche and Capt. IIarrison to a place callcd K~tlln~tnion~, about 7 
lniles off, to  see the Amherstin trcca thcre. This place had often been 
mentioned as onc whcrc the Amherstin was to be seen in p e a t  
p~rfection, nnd where, intlcerl, i t  n ~ i g h t  perhaps he wiltl. I was we11 
rclvrtrderl, for a prctticr littlc spot I ncvcr visited. The Amherstias, 
growing in a wt.11-shnclcd plncc ant1 watered by s perennial strcnnl 
wliicll tum1)les down n stccp granite hill, and is ingeniously directeti 
hither nntl tliithrr in large hamboo tronghs, were, indeed, to be seen 
in the wiltlest lrlslirinnce of growth. But KotAanniong is a sacred 
qmt. 11~1.e arc Pngotlnfi, Pon~ycc-houses, Zayats a11 w round. A flight 
of stonc ~ t e p s  lca& from tho G o t t o ~ ~ l  to the top ol the overhanging 



136 Notes of n trip 162' t i ~eSSauee+t .  [No. 3, 

hill, which is about 600 feet high, and on which are more sacred 
buildings. The Ainherstias, seen only round the principal Pagoda, 
were undoubtedly planted, although 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 Kyilc-hto. Eastward of 

this place and distant about 14 miles, is a remarkable mountain, called 
Kyik-hteo. Capt. Harrison, one of the very few Europeans who had 

been there, assured me that  i t  was well worth a visit, as there was, 
on the sunlmit, a very singular hanging rock, surmounted by a 

Yagotla. We went accordingly, riding the 14 miles to the foot of the 
mountain in the morning, and walking up i t  in the middle of the day. 
W e  reached the top 3,650 feet at 3.30 P. M. The view from the 
summit is very fine, as all views from grcnt heights are ; but the many 
granite boulders which are scattered about, some of then1 perched and 
balanceti in Dhe strangest manner on the most prominent peaks, 
constitute the most remarkable feature of this mountain. On all the 
most striking of thcse boulders small Pagodas have been built; in 
several instances, I should say, a t  the extreme risk of life to the 
buildera. As the only way of conveying a true idea of the appenrance 
of these rocks, I send a rough sketch of two or three of thern. 

There are two principal ones.-The one a t  the very fiuininit is 
called Kyik-hteo L L p n r  excellence ;" the other, some littlo way down 
the hill ip, Kyik-hteo  galny, or, "little Kyilc-hteo." W e  could not 
 certain for certain what their names signify, further thnn thnt 
" Ky;k" is " roclr" or " mounttiin-pealr." I have observed that the 
Bnrrnese never know the rneaniilg of the nanlc8 which the m o i i n t ~ i n ~  
ant1 prominent rocks in the countiy bear ; the names being ol11cr tllnll 

the Burman occupation of it. They are, I believe, genernlly Il'ctlfling, 
hut ~onletimes Karen. The chief rock of all, ml~ich gives the name to 
the mountain, is ~irnply a won(1er. It i n  a huge rounded granite 
boulder perched on a projecting and shelving trabulttr rock nt the very 
~ummit .  This tabular rock is itself reache11 by s small foot-bridge, 
for it i8 8eparnte11 by wveral fcet from the inonntain by a rent or 
chaqnl; and on tho fnrther sitle i t  (Imps down pcrl)cntlici~l~rly, I (10 
not know how ~nany hundred fec~t,, illto a vrrllry I~elow. On the 
extre~ne verge of this ilat dopi11g rock-table, aid actually over- 
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hanging it by ncnrly half, is perched this wonclerfnl bonl(Iel-, which is 
about 30 feet high, and is sui.inounted by a small Pagoda about 15 
feet high. A rude bamboo laclder is leant against it on the inside, 
which enables an adventurous person to ascend. Every native will clo 
this, but we, being both heavier and more awkward, preferred to 
remain a t  the bottom. 

Viewed on one side, i t  is difficult to understand why this rock doeu 
not slide off its shelving support into the valley below ! As one looks at it, 
it appears as if, assisted with a little grease and a slight push, i t  mus t  go ! 
But there it hangs, as it had hnng, and I suppose, will hang yet,-one 
nzight indeed almost say, there i t  slides and will slide,-for nlally an age : 
" Lsbitur et labetur in omne volnbilis svum ;" unless so~nc  earth- 
quake (and a very slight one surely would do it) sllould rudely shnlro 
it from its precarious foundation. This place is aunually visited for the 
purpose of worship by people from all parts of the country round ; 
many, I am informed, going to it cveil from Moulmeim. Many were 
already there, and very many more ~hor t ly  expected, as was shewn hy 
the temporary booths of grnsr tvhicll had been erected, ant1 wero 
calculated to hold several thoilsnnd people. Altogether, this is a 

ren~arknblc place, very littlc known, ant1 well worthy of the trouble of 
visiting it horn a long distance. 

1 mas disappointed, howcvrr, here, in n botanical point of vicm. 
I expected great things froin a high inountnin in a totally ncw part of 
tlic country ; but I gathcrcti scnrccly anything. There were no 
Orcliicb at all. The Pcrns, if any, were dried up ; one or two new 
~call t l inceoil~ plants nlonc rcwurded niy search. At  this season tho 
iilountain is ariil, and vesetntion on it scanty. On the top there is 
littlc else bcsides long grmg. 

We passed thc nigllt on the top ; and clescended on tlie opposite, or 
north ~ i d e  tho next morning. Onr pnnics had been sent round, anti 
Ivcrc fo~lnd waiting for 11s at the appointed plnce ; and a ride of 18 milca 
ljronght 11s hy cvening into Sittoung. E'rom Sittouug to Shway- 
gvcpn tllc tlistanre is abollt 40 nlilefi. After two or threc days spcnt a t  
Sl11vap-gyccn in mnlring preparation, Cnpt. Harrison and I started 
~ipon oiir walking trip to thc Yoonenlin clistrict. 

The Yoonzalilr rivcr i~ a tri1)utal:y of the Snlween and takes it8 rise 
in (ahout) Lnt. 18" 30' nncl flows in a very tortnous coarse, but in 

19 
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gellcl*al sontl~erlg clirection until it joins tlie Sillween a t  Kankareet, 
n little below the Hat-gyee. I t  dritins a veiy mountainous district, 

and (luring the rainy season, rolls down a considerable body of water, but 
allring the dry weather, it is a shallow rocky stream, full of rapitls and 
scours. It takes small boah 15 or 20 days to  ascend from Kanlrareet 
to Yahpoon, about two-thirds of its course. I t  took us .5 days to 
descend that distance. 

The valley of the Yoonzdin is an extremely wild and almost 
uninhabited district. All the way from Bangatah in the valley of the 
Sittoung to F'anpoon we did not meet with a single village. The 
Karens, the only inhabitants, are very few and scattered ; and they 
liave been so harried during the last few years, by the incursions of 
the Shan Pretender who styled hinlself Miny-lomg, on the one side ; 
nnd by us, in our attempts to drive him out, on the  other, that they 
have hidden themselves away in the most inaccessible places. Occa- 
sionally only we saw a stray house or two perched up on the top of 
oome clistant monntain, or on its almost perpendicular sitle, with no 
visible wny of approach from the spot where we stood. When the 
inhabitants become reassuretl and gain confidence in the peilnnnencg of 
peace, they will no doubt increase, and settle down in more acccssible 
places. 

1 will not attempt any description sf thc scenery of this district, 
because mo~intain sconery in one pltlce is very like monntain scenery 
in another place ; ancl because I have rarely follrltl that attempt,ed 

clescriptions of the kiml convey any tlrfiliitc pictnrc to the mintl. All 
that neetls be gait1 is, that i t  was extrclnely wild nncl beautiful, and 
afforded all that entlless variety of view which a chaos of nlonntrtins 

ru~lely thrown together, might be expected to afford. Neither ~11nll I 
give the length of the ~ t a g c s  whicli me perforrnetl, nor the namcA of 
the 1)Iaccs where me halted ; for these places were not villages, only wcH 
k n n m  epnte conveniently chosen for the pui-pose, AR coin1,ining the 

mlvantages of level ground and water. And the ~tngcs,  if inenmnrcd 
hy miles, might appear  mall; though menuured 1)y labour, by 110 

menns so. A more laborions, a t  the snlne time thoroughly cnjoyshle, 
~vnlking tonr I ncver took. I t  in ccaneles~ nxccnt ~ 1 ~ 1  dcsc~nt,  to the 
estcnt of several thousand feet a (lay, all tlie 11-ap. Tllcrc nrc two 
wort18 in B L I ~ I I I C R ~  for hill : Tou~tg, and 1C671.. A Y'OIC~,!~, hcrcabol~tn, ir 
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a good stiff hill, in fact, a regular mountain. Tlie word K67z sccnicd 

to be applied to any thing under 1000 feet. Two or three K611s 

go for notliing, no account is takcn of them in the prosl~ectivc march, 
if you should ask what i t  is likc. After two or three d i ~ ~ s ,  orlc learnt 

oneself to  despise a wzoz~nd of 1000 feet. I n  this sort of travelling, 

one counts hours not miles ; anti, beginning to  wallr at 5.30 or 6 A. N., 

n inan has generally liad cnough of i t  by 11 or 12 o'clock, and 

rejoices to hear tliat the " tsikan" or halting-place is near a t  hand. 

And this is tllc country through \vhicli sonre enterprising persoil has, 

I believe, l~roposcd to nlnlce a ltailroad to China ! 
Tlie extrcnlely low teirlpcrature of the upper part of thc Yoonzalin 

tlistrict is reii~arkable. Inlniediately you get in ainoiig the 1110~11- 

tnins, evcn before crossing the watershed which tlivicles the Sittoung 
and Yoonzalin, it becomes vcry much colcier. It was the beginning 
of March ; yet, a t  a place called Tl~ayet-penlrindat, on the ~ilcst of 
tlie watershetl, the nights and mornings were uncomfortably cold, and 
the water in t l ~ e  streitin excessively so. Before reaching this place, an. 
elevation of at least 4,000 feet, has to  bc iilnde fro111 Bangatall. 
Tlinyet-penliiudat is thc name given to  a stoclrafle which i2.e have 

placcd llcrc. It is beautifully situated at the hcad of a finc vnllcS, 
nntl is 2206 feet al)ovc the sca, and closely surroundccl by iiio~ii~taiiis 
2000 or 3000 fect liiglic~.. Tile stoclrncle is guarded by a I'olice force, 

nncl tlic sitc apprars to be ~vcll cliosen, ns i t  is situated at the cntrallce 
of t,hc Pass illto this 1)nrt of t,hc Yoonzalin. ~ I ~ i s P a s s  is called l j o r h k -  
fngn or Roclc-!lcrte, an(\ is n narrow defile, two or three milcrj long. 
The Ilcnd of this paw is 3343 leet above the sea.* A ~ m n l l  strcaln 
runs throngli it, and t l ~ c  vcgctation consequently is vcry lwik. I wits 
tolcl tliat 1 slio~lltl 1~i.ol)aI)ly fincl Hoille new lcrns l~ci-e, hut tllougll 

there were ninny spcc.ics, tlirrc was nothing which 1 hn(\ not seen 
1,t.foi-c. Near the henti of the pass, howcvcl., I discoverecl a llcw 
~pccics of Bnll~npliyllnin, R I I ~  one 01. two otlicr ~~'cl i ids.  

Tlirongh thin yns8, IVC wcrc in tlic Yooirxnlin tlistrict., nn(1, to Iny 

~ r c n t  drlight, tllc next, clny, a1110ng the Fir trclcs. The sight and tile 
frngr:ii~co of R Fir f c ~ ~ ~ t  to 111~ '~  ~ 1 1 0  had ]lot see11 O I ~ C  FOI. a lolrs tinlc, 

\VRS niost rt\f~.c*sl~i I I ~ .  Tlic i I'CCH :Ire it11 of onc Itind, Pivr ns ?r,lr!l,$,/itr, 

* ?'hv Itri~liis ~ i v c n  1i:rvrr hcr11 F11r11ishcd by (-01. Bliilic, nnd nrc frC>rn hia 
own ~ u c . a s ~ ~ r c l l ~ t \ r ~ k  by all nucroid. 
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ant1 cover thc mountains from top to bottom. I11 many place6 it is 
thc only tree visible. I t  attains a consideruble height, 80 to 100 feet, 

ancl are, (the full grown ones) 8 to 9 feet in girth. The temperature 
of the tract or belt of country where the Fir grows, as I said just now, 

is extremely low. In  the month of January, Capt. Harrison informe 
me, (for he had been here in that month) there is hoar frost, and a 

thin covering of ice forms on a basin of water by the morning. Even 
in March we found the nights and moinings so cold, that we were glad 
of thick over-coats and a blazing fire of Pine logs. At  11 and 12 
o'clock in the day, and while wallring in the sun, the heat was not 
nnpleasant. The vegetation gave indications of low temperature. I 
gathered violets in the valleys. Rubus was met with ; and instead of 
the Acanthncere and Zingiberaceq which cover the hills to the south 
but which were not seen here at all, Co~npaitre (among them a large 
C~I-duus) abounded ; many of them attaining to the dimension of large 
shrubs. The Cbnqositce, however, were not confineci to the Pir tract, 
Of Epiphytic Orchiderz, there were none : though I dare say that, in 
the rainy season, the tei~estrial kinds would be numerous. As tho 
forcstv were dly, ferns were scarce, though I was gratified at finding 
that singular little tree fern " Brainen insiynis" in large quantities. I 
hnrl never met with it before. I gathered also Adinntnmflubell~~lntu~~ 
and Lindsaln te~tu~olin.  

Immediately we crowed the watershed to the eastward, though still 
among the mountain9, the Fir trees ceased, and i t  became very hot ; 
and BO it continued when we tu~necl southwarti and crmsed again into 
the Yoonznlin valley. I t  is only in the npper Yoonzalin that the tern- 
peratlire is RO remarkably low, and that the Fir forests exist. Strange, 
however, to say, the Fir reappears in the Tena~serim provinces 
Myawadclee, on the Thoung-yeen, Home 50 miles due east of Moulmcin, 
and thence etretche~ southwards for several miles, as I have lnyself 
seen. The tree there doen not form forests, but i~ ~ p a r ~ e l y  scattered 
among other tree8 ; nor  doe^ it grow NO lmge. But, anti t h i ~  is most 
'emarkable, in the Thoung-yeen valley, it ie fount1 on hills only about 
1000 or 1.500 feet high, and dewend8 nearly to the river ; thel-efore in 
many places, crrnrlot bo niox than 300 or 400 feet a b v e  the levcl of 
the sea ; and this ill N. Lttt. 16." ! 

Shortly aitcr pawing out of the Fir forcsts I WRS rlrlighted to come 
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upon a truly ~ ~ ~ l c n c l i d  Bsnhinia, which I discorerect for tllc first tilllo 
lmt year in the Thoung-yecn valley. Then, however, I met wit11 but 
one tree-licre now I found many, and all in flower. The flowcrs aru 

very large, about 4 inches in diameter, of tlie purest white, save tho 
single coloured petal which is streaked with purple and gold. I t  far 

surpasses B. Ricl~nrdin7aa in beauty, for the petals of that plant are very 
narrow, consequently the flower loolcs poor, whereas, those of the 
spccies I ail1 describing, are broad and meet at their zllal-gins, and tliis 
adds immensely to its beauty. The flowers also are of the sweetest 
fragrance, and are produced in profuse abundance all ovel. the tree. I 
hope to get seetls of it. I left particular instructions with thc head- 

man of that pai-t of the district, to gather some when ripe and forward 
t h e ~ u  to Capt. Harrison, who kindly promised to reluember me in the 
matter. 

The most northe~ly point to which we went was Kanlaclo, another 
police station, and our frontier out-post. It is but some 15 rniles 
from our boundary on the North, and not far from the S.1 '1 ween. 
There is a strong bloclr-house herc besides a stockade. I t  is situated 
on the top of a small clcarerl hill, and 1881 feet above the sea ; it is 
aurroundcd on all sides by higher hills. This is the lively abode of 
the officer who has tlie honour of serving Hcr Maje~ty in the capacity 
of Assistant Conlu~issioner of the Yoonzalin diutrict. He, at  least, i l  
no one else, will rejoice at the complction of the projected Railway ; 
but he is likely to be the only paesengc~. 1 

The vegetntion of the hills rountl I<anlacIo is very different from 
that which is seen in the Tenas~erim Provinces. The forests coilsist 
almost wholly of what the Burmese call E~yyen  a spocies of Sl~oj-en, rr 

middle-sized trec, at  this senson of the year in flower and witliout a 

lcaf. The forests conscqilently hnvo a bare wintry look, a contlition 
of jungle nevcr Heen in thc Tenmscrim Provinces, where the whole 
country is densely green throughout the year. There are, of coursc, a 
few other trees mixed with t,he ~S'llo~-ea, such as Gare,ya, Dillenia, 
Err!/c~,ia, and A?wcslca fray~.nm ; hut not in sufficient qumltities t.o 

tlltcr the cliaracter of the jungle wliich is given by thc pmvailing 
~Sltorcn. 0rc.hitls grow sp~ringly on the trecs herc, but some goot] 
I < ~ I I ( ~ R ;  I)ent/rohi?l?n Dnlho~~sicinitm, .fwnloarc?n, nnd eburfwwm. TIle 
only otl1c.1. locnlity Itno~rn for the last plant is the \.dlcy of the Shoung- 
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yecn. Besides these, I collected two or three other species fainiliar to  
nitb, b ~ i t  not yet described or nninetl. There was nothing absolutely 
new to me here ; indeed, the whole expedition only yielded two new 
Orcliiclett. ; the Rulboyhylhcm already mentioned as found in tho 
Kyouk-tap;  an(\ a Dend~obiu.r,~ with the flowers of D. agg~eyalum, 
bnt with slioi.t, erect cylindrical pseudo-bulbs. 

From Ecrnlndo, after a day's halt, we bent our steps southwards and 
Ironlewctrsls ; as my linlited time would not allow me to  go fnl.tlier, 
not even to visit the banl~s of the Salween which is within an easy 
clay's march of Kuwlado on the east. About hale way between 
KcralntEo and Pnhpoon, we t u n e d  aside from our path to visit a water- 
fall on the Yoonzalin river. I had oftcn noticed on a map made by a 
local surveyor, profcsrri~ig to be a map of this district, high up on this 
river, the words, " F.V(iterjcill, 400 feet ;" but I could never find any 
one who had seen the waterfall. Now, a waterfall of 400 feet is a 

very nnnsual feature in the scenery of ally country and a grand sight ; 
an11 T had long formed a secret resolution to find out this waterfall 
sonle day, and verify the statement a8 to its height. We were now at 
thc very pait of the country whence, if visited a t  all, i t  iilust be 
visitecl. I determined, therefore, not to  return 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 difficult 
of access, and the mountain side very stcep and slippery, we sent on a 

party in a~lvance to fintl ont a way forus anti toclear the jungle sufficient- 
ly to mnlte it pnssable. Anivell at the point of our road wllence i t  was 
necessary to rlivtlrgc frnnl i t  to go in scat.cll of the wntcrfnll, we struck 
off, ant1 had cci-tainly ns hart1 a nlorning's work before wc ~~etbclicd thc 
olbjert of our search, as any niali could tlcsirc : but we rcacherl i t  about 
noan, and that was enough. 

On ni~ival  wc were at once gratified and (li~nppoint,cd : gratifietl ~b 

finding o~irselves in a rnont romantic spot, nncl at thc prcparr~tion 
made for 11s: tlisappointerl a t  ~ ~ c c i ~ ~ g  no watcriall, ~lthongll  we \Vera 
toltl that all tlirrt. was t o  he Reen lny hcfore 118. 

We had rnlne prepared to  rollah it and deep on thc gronnd ; we 
wcrc, therefore, ngrecehlv siir~)ris(vI at finding a very cnpacions and 
r\c.cclli~~gly pretty stnictnl-c hnilt, an11 ,711 rently for 11s. Thc ~ i t e  w@ 
~ ~ l c c t e d  with great ttrrtc, ior on ~tepping up ont oi tile thick jungle 
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by :L small laddcr on to our house, and on going to the front of a 
I~roarl balcolly or verandah ornsmeiited with a balustratle, the wliole 
lllatle of banlboo, we found that the boughs of the trees had been cut 

ill front, and that we stood over a large circular pool of water 
illto \vhich tile Poonzalin poured itself on one side, and out of which 

it flowed on tlle other, and we had the best view that it was possible 
to liave. We were in a perfect punch-bowl, shut ii1 by almost perpen- 
diclllar mouiltaius on all sides. Before us lay the still pool, 60 feet 

decp and about 150 yards across: we heard the roar of the nrater 
rushing in ancl rushing out, but, so liemmed in with roclrs is the spot 
that we could neither see tlie course of the river above or bclow. As  
I said, we were charnied with the place, but where was the waterfall 
of 400 feet ? Tlie reply was, that this was the " Yoytagon" (so tlie 
Btlrmese call a waterfall) and that there was nothing illore to be seen 
than this I A raft of balnboos was made for us, and on i t  we went 
close up to the '' enl.bouchure" of the stream, tlie month of the passagc 
through which tlzervater froin abovc pours into thc pool. I t  was a 
singular ~ i g h t .  The whole of the waters of the Yoonzalin at  this 
l>nint are pourecl through a long, straight, ancl very narrow street of 
rock. Tlie passage, or s t ~ e e t  as I call it, through the rock is lxrfectl,tj 
stri~iglit, about 14 fect wide only, and having csactly thc same widtll 
tli~~ongllont its mllole length, ~vhich is about 20 or 30 ynds.  Tlle rock, 
g~'iinitc, riscs on citller sitle of this passage to tlie Ileight, in the centre, 
of nbnnt 50 fect in pcrpcnclicnlar walls with snlootll faces, as strniAllt 
nnd si~iooth as if n~easurecl with n plunlb line, ~ n t l  cut with R hay- 
knife. As the ~ a t c r  enters the upper euti of this 13nssagc at  a right 
angle, wc coultl see no n~ol.c of the rivcr than the length of the 
pnsrnge, but wtB conld lienr tlie roar of the water ns i t  hoilccl allti 

11n1,hlctl in its tortuons and hon1tlcrcc-l channel al)ovc. Rnt though 
1;1sl1ctl into foal11 d~ove ,  so sti~ooth and l,olislietl is tlic. nnrrow pnhangc 
t l~nt tllc nrnter glidcs throng11 it wit11 a surf:icc lilic g l a s~ ,  and sillks at 

oiicc to tlit. bnttoln of the pool, cnnsiilg little or no coi~lnlotinn i n  it,. I 
cIi111bccI to tha t,op of the ovcrhnngir~g voclr nil onc ~icle to get a Rigllt 
of the river nllovc, h ~ t  i t  talics so nlang s1101.t ant1 surltlelz tu1.n~ nlitl 
tllc go~'gc i l l  t l ~ c  ino~~iitnins is so narrow, t l~nt  T conltl we but n few 
yards nl~w;11*(1x. Tl~inliiilg that \ ~ e  lint1 ~ c c n  :111 that ~vlls r;ccll, nlltl 
Laving alrcu(ly qpcut a day n11d n liiill Ircvc, wc tIctc~~.~i~illrtl t o  sot out 
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on our return the nrxt m o i ~ i n g  ; hut towards cvening, some of our 
party, wlio had been esploring, came an11 inforlned us that they had 
cliscorered a way to  get up the rocks on the opposite side, and that 
having ascended that way they had come upon a waterfall. As we 
wished not to  leave the place without being able to speak positively 
on the subject of the fall, and thinking that there might yet be one 
higher u p  the stream but hid from our view, me resolved to  stop 
another day, and explore on the morrow. W e  did so, and climbed 
the way pointed out to us ; and thus, taking the passage before 
mentioned in thc renr, we got a good view of the river for a mile or 
so above it. As far as the eye could gee, the course of the river lay 
throngh m extremely narrow valley and was impeded the whole may 
by huge granite boulders. The fall of level also was considerable ; 
and near the spot where we stood, i t  took a sudden perpendicular leap 
of some 30 feet, into a deep and very confined square hole, which at 
once turned the water a t  a right angle, whence it rushed on, and after 
2 or 3 similar sharp turns within the length of a hundred yards, d~9,slled 
tliroiigh the beforementioned passage into the pool. We had now 
seen all certainly and conld positively assert that  the  greatest perpen- 
dicnlar fall the Yoonzalin makes here, is not more than 30 feet. 
Though disappointed of a grand sight, we yet considered our~elvee 
well repnid for our toil by the general beauty of the fipot and by the 
yery remarkable character of that natnral feature in the scenery which 
I have attempted to describe ; the nan-ow street with perpentlicnlar 
wnlls through which the whole river, as well when at  it^ height in tlic 

rainy Reason, a8 in rlry weather, has to  make its way. Sevcral pcr~ons 
have thonght that Pine loga might, in the  rain^, he floated clown thig 
river to Moulmein : but no one who had vinited the Yap-tagon wonld 
allow it  to bc possible. No locfi conld, 1 am convincetl,  pas^ tllirj part 
of the river's course without being broken to  pieces. It is nnfortunate 
that all the Pine forerrts shoultl be above the fall. 

Tliero was one drawback to our full enjoyment at t h i ~  place. Thcro 
is a pe3t here in the shape of a vcry ~ m n l l  fly, met with happily 110 

where else, which attncks every cxpoae,l part of t,hc 1,otly mod vim- 
lently. I t s  p~inctiiro immcdintcly raise3 a hlnocl piistiilc ~ n d  cnum 
considerable irritation for fievcrnl days nfterwnnls. 1 c.o~il(l ~cnrcply 
skctc11 lor tliesc toinentors ; ant1 wlre~l me l,:rtllctl, rsl,ocinlly, tllcit: 
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attacks were so vigorous, that  ~ v e  wasted no t~nuecessary time in 
putting off and in resuming our garments. 011 the third day after 
our arrival we started for " Pali~~oon." It was not far from " Pithpoo~~" 

that, for the first time in the ~vhole journey, we heard the cry of the  
Gibbon. I t s  cry was totally different from that of the Gibbon of the 
Tenasserim Provinces. The latter is a \\railing, plaintive, and, to me, 
not disagreeable cry : but the cries of tlie Gibbon here mere most 
discordaut, and not unlike that of a pack of jackals. They can hardly 
be the same species. 

From Pahpoon, an obscure village on thc Yoonzalin, we dropped 
do~vn to Monlmein in boats. On the sccond day after leaving Pahpoon 
I noticed unexpectedly on the bank of tlle river, in one of the wildest 
spots, a finc Amlierstia in full flower, about 30 fcet high. I saw but 
one ; for i t  ~ i ~ a s  the rnidclle of tllc day and hot ; I had been, therefore 
lying down in tlle boat undcr cover, llccdless of what I passed. I 
looked out of the bont casually, ant1 saw this trec ; so there rimy have 
bccn othcrs wllich I did not see, both on the banlr and in the adjacent 
jnnglc. I am sorry to say that nly coiiil~anioll Cnpt. Harrison was a 
long way bcliintl in another boat, so tliat I could not 13oint i t  out 
to  Iiinl; and he dicl not notice it,  bccnuse, not caring for thc clinr,~ctcr 
of the rcgctation, IIC ditl not loolr ont froin his bont at all. 

Now, lny reasons for saying tliat tliis was n honi fide ~viltl tree are 
t l~csc : i11 all this ~1ibtric.t~ the vnllcy of thc Yoonznli~i,-tliero are 110 
J'ngodas or Pon-gycc honscs, or spotn stacrecl to  thc Bnmese  where 
they have crcctcd buil(1ing.r. Tlic iuliabitnnt,~ of the tlistrict, in fact,, 
nrc Km-ons and not Burnicsc ; nncl tlicse ICnrcn9 arc exceedingly fcw 
ant1 scltttcr(~d. After l c a v i ~ ~ g  I'nlil~oon, we (lit1 not see a single village 
on the hanlrs nll the way until wc carne to thc junction of the Yoonza- 
lin with tlic S;llwcen. Tllerc arc, indecd, no doubt, n fc~v villages a 
little way from tllc bank, licre nncl thcrc hidtlcn nniong the trees, but 
t1lc.s~ gcncrnlly consid of 1111t 2 or 3 11onqcq : ncitllcr are thev sctllecl 
villages, for tlic custoni of the T<:~rcns is to c11aly.y the site of tIlcir 
~ O I I ~ S  ~ont~innnlly. Bcsic1c.s tltc rc,rrnli-tr Rwcllr, not Leillg Rlltl(lhists, 
do  not l~niltl Pagodns, nor (lo they cvcr trouble tl~c~ilsclvcs to plallt 

orllalllcnt~1 trCc.i1 411~ I ~ I I I ' I I ~ C ~ C  a1iv;a-y.; (lo ill their sacred l,lnccq. 
Rc~it1t.s~ tlla spot uhcrc tltir Ainlim~st in wnq seen, was 11ot a t  
lilitlly plncc for an A~l~llelhtid to 11;1\!c bee11 l,lnnted 11~ '  any ollp ; lbnt  

2 0 
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one of the wildest places imaginable. Hacl it been on a rising ground 
on a high bank alone, or on any prominent point on the river, I 
shoulcl have suspected that a hand had planted it : but it was on a low 
and sloping part of the bank, struggling for life with Cnlamus, Bauhi- 
nits ancl tall grasses and such other tangled stuff as forms the common 
vegetation of our river banks in the wildest places ; and behind again 
was dense jungle of the tallest tl-ees. However, notwithstanding all 

this, hacl it been seen in a fairly peopled district, I should have 

do~~btecl; but in such a wild uninhabited countsy as the Yoonzalin 
is, I see no reason for suspecting that i t  was not a genuine native.* 
Had Wallich's first tree been here, I am satisfied that the idea of i ts 
not being wild would never for a moment have occusred to him. I 
am perfectly satisfied that the tree seen by me mas a wild one. That 
the Amhemtia in a wild state may be veiy scarce is not improbable, 
but that i t  shoulcl not exist any longer in that state, though possible, 
is, to say the least, very unlikely. Probably i t  is confiued to a small 
area ; ant1 I am inclined to  think still, as I always have thought, that 
its habitat is the banks of the Salween, and of the Yoonzalin, which 
runs nearly parallel with the Salween in about the latitude where I 
suppose it grows. Veiy few Europeans, lvho would care to  notice 
the vegetation of the country, have ascended either the Yoonzali~, or 
the Salween above the Great Rapid, that is to Hay, have been conti- 
nuously along it8 banks, so that a rare tree may, not improbably, 
exist there, although it has not h e n  fieen on the latter river s t  all, 
nor on the fonner, except by myself, as I have described. 

I append a rough but tolerably accurate map of tlie country. 

+ The Avnhcrstia has never bcrn fopnd wild before. Wallich discovered it, 
i. c .  first m w  it, nt a place cl~llcd r'ugnt, eome twenty or thirty miles up tho 
Salween. The treee wl~ich he Raw are still there, at least some of them, R I I ~  

are manifestly planted troee, being near an artiiicial tank, at the entrance to 
Borne aacred cavee. 

I have long had an idea that the native hahit,at of the An~herst in  would be 
found to bo ~ornewhcrc. high up the Salween. Tt~is in not at all ~irllikoly, bc- 
rnnso very littole, inrleed almost nothing, is k~lowll  of the hanks of' this rivor 
nbuve the Iftit-gyce, or Ci~crct  Kmpid, which ia ahuut 100 milos up tlro rivor. 









Tnvellenr in Centd America tell ~ I R  that the phrsee p u k  m h  
(" wbo knowe?") @top them Bt every rtep, when they aeek to inquire 
into the history of the mt iv~ ,  and mme mnalog.rws expremion is 
probehly in h u e n t  une, in eimilar circnmdancea, among ell barbarous 
or Bdf-civilued races who have no literature. I n  thia country qt&n 

& i n  fully repmwnted by kh~IwK w h i m  and KAda  j&, and of t h ~  
I bnve hnd much more than wtw pleamd, in tryin# to dimmer some- 
thing of the paat hietory of the B o b  of the Bijnour didrim. My 
attention wan Qrat di& to the exifiteace and pxuliaritiea d them peo- 
ple, while making some in*dgationr am to tbe food of the inhabitcrrrta 
of d b e  dhtrkt, and d o n s  c i r c u m w  wbqaently led me to bg m e -  

what mrim m b o &  &ern. A d  elthough I have rnberdy failed in 
making mt mything definite en to whence the B o k  caw or horn 
whom they aprung, a few f& have been elicited regarding the hsbitcr, 
mode of life m d  health of fbm who inhabit the Bijnm F- md 
the Potli Doon, which may have mme intern& o~ relating to a d o a  

d thb tribe, the leet of which, it eeeme mot unlikely, will be by r 
few more generutiona 

Thi~  informntion u-aa odp  s c q n i d  by a g d  ded of patient d i d *  
mong t b m  Bukees tbemneloea, daring wveral weeks of the mld 
eemm of 1862-63 nbea I visited a d d m s b l e  number of their villqyq 
4 c o n r e d  with aray of their inhabit&+ indsditq some of the 
most intelligent B o a d m s m a q  them. 

No &&ailed descr ipdh d the Bob, or 04 eny emtion of t h q  
has bitherto been pnMwbed, but them ere many ~t~ naticm 
of t h  who inhabit the e w k n  prtion of the hhi lkhnnd foterd*, 
in the r ~ p m b  md p a p  of Trsill, Bdden, donen and Madden; 
and 8ir H. M. Elliot, in his mpplement to tbe Glmmy, @om m m ~  
inLeresting tnditiaacr .e to their migin. Freqnd refemmix will be 
m& to t h w  noticesr hereafter, but, meantime, a few gmad fareta 

g l d  b m  thaw end other eoarreg may be given repding the didti- 
hh ckar&-ics of i8e ea&m Boksee. &nce our cnmpatiorr of 
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Rohillrhund they won111 appear not to have extcntle~l in any nunlber~ 
to the east~vard of Kilpoory, beyond which the Tharoos, n similar race 
begin to prevail, ancl their chief settlements were near G ~ d d u r ~ o o r  

~ n d  Roodurpoor. On the rearrangement of the canal system of that 
part of the Rohillrhund T;trhi, the Eolrsns were concentrated to the 

north of Gudtlurpoor, where their settlement is now lcno~vn by the 
name of Boltsir. Neal-ly 300 years ago this term was applied to a tract 
a little further to the eastward, in which, at that time, probably tlie 
greater ilu~nber of the tribe resided. Captain Jones, about 1815, gave 
the number of inhabitants of (the present) Bolrsilr as 2,293, and I 
have no information, subsequent to that date, shewing what proportion 

of the Boksas of the neighbourhoocl may still inhabit scattercii 
villages. 

The Boksas inhabiting the forest to the east of the Rnmgungs, 
who are called by those of Bijnour Pzirbih Boksas, and somet,imes 
Khalsi, are described as mild, inoffensive and tiuthful, but indolent, 
fickle and unthrifty, and extremely ignorant ; and, ere they were 
talren in hand by British officers, they are said to have been kept 
in grincling poverty by the usurers and their own Pudli$n. They 

are stated also to have shewn an invincible disinclination to scttle 
down for more than two years on one spot, yet never to emigrate 
outside of the Forefit and TarBi, to be cxct:~sively partial to thc flesh 
of game, eapccially wild pigfi, and to exhibit n " wonderful irnm~nit~y 
from the effects of malaria." 

The Tharoos or Tharwi above allutlcd to, present many poi~lts 
of resemblance to the Roksns, though ncithcr will ncknowlcdgc 
nny connection with the other. Bnt the fo~mcr cSorer n much greatcr 

extent of country than the latter, as from the point a littlo west of 
the Sarclah where the two tribes clovetwil, the ficttlcincnts Of till: 
Tharoos stretch rnstwarrl through the f o r e ~ t ~  of northern Oudh nnd 
Goruckpore to the river C*unclnck. 

I can find no eviflence that on t,l~c past thc Tharoos mcct the 
Mechcs, who nre cnlled hy Dr. IInoker '' deci(letl1y Inrlo-Cliineae," 
nnrl who occllpy a ~imilar position xbrenst of Darjccling, to t,hnt held 
hy Tllamoa and Ilolrsaa to ihe wcxt, anll to whom thcy nppaar to 
possess n consirlerahlt~ rcsemhlancr. 

E 
The fact of different se,oments of the Sub-Siwalik forcst being 
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inhabited by thrce tribes which ackiio~~lcdge no rcl;ttionsliip, and 
which, at  the salne time, havc nlniiy peculiarities in common, is cleserv- 
ing of more attention than it nppearsto have hitherto attracted. 

To the westward of the Gangcs, there are soine Bolcsa villages 
illsicle the Siwaliks, in the Dchra Doon, but I can discover nothing 

regarding their n~uinbcrs, nor as to whether any of the 

tribe inhabit the forest outside thc Siw.dil;s in the Suhal~lnpore 
district. These western Boksas are called by those of Bijnour, 

Mch~as or Meri, ancl are acki~orvle~lged by them as in every rcspect 
of tlle same caste ~v i t h  themselves. But  isolated statements by 
rncinbers of such i gno ra~ t  t~.ibes can hardly be accepted without 

chcck, for the Pit l i  Doon Boksas repl~diated all ha~.cidriri with the 
N c r i ,  as well as wit11 the Pil~Bici. whom they asserted to be notliing 
but Tharrwi, and to cat frogs and lizards. 

We need not, however, suppose t18e i~  ignorance to he strikingly 
exceptional, for, at nil cnrly period of my inqnirics, I was informed, 
npon what would orclinarily be called "good autl~oiity" in tile 
Bijnonr district, that the Bolcsas wcre chiefly remarliable for living 
in houses built on poles, for the indifference of their ~vomcn to decent 
clothing, and for mainly earning a livelihood by gold-washing. As 
will be scen by nncl byc, thcrc is some little truth in the last state- 
ment, while thc two first are baseless. Brit this is beaten by tlle 
chnractc~.istics attribnted to t l ~ c  Bolisas of Debra Doon by the other 
inhnhitants of the district, 117110 say that tllc lormer are famous for 
clcalings in tvitchcmft, for sacccssEnl trentmei~t of insanity and syphilis, 
and Eor their pot-bellies, a11 which pccnliaritics probably originate in 
tllc imaginntion of the i1:n.ratol.s. 

The numbcr of inliabitcd Bokna villngas in thc Bijnonr district 
ontsidc t l ~ c  SinrBlilrs, inchlding two in t h e  Patli Do011 mitllin 
the ontcr hills, is fifteen, of ~vhicll the tliirteen outside are pretty 
cqually distributed over tho Porcst, but are ratllcr more nlunerous 

to~vards its ~~rcstcrn cnd. OF thcsc, four arc situatecl ncar tho base 
of tlie Sinrnliks on the inncr cilgc of the Forest, fire 011 cnllnls at  
sonic dietnncc fronl eithcr badcr  of the latter, and f ~ u r - ~ l l  in 
tllc eaetcw part,-on or ncar its ontcr eclgc in the Tarbi ljroller. 
Tt i~ out of nly powcr to givc aught likc a cowcct ccnsus of 
thesr, but tlie nninhcr of inllnbitants in ~ ing l c  villages, ranges 
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from twenty to at least two or three llundred in one or two of 

them. I-Iaving fount1 out the exact number of persons in  a few 
falnilies, and made a good many inquiries, about most of the villages, 
bearing on the point of population, I should piit down the total 
number of Boksas in this tract as at  least two thousand, and possibly 
nearer three thousand. 

Of the fifteen villages, eleven were visited. All are built on 
the same plan of one straight street generally of considerable width 
(in some cases as much as forty to fifty feet) and kept very clean, 

in  both respects, differing remarlrably from the ordinary villages 
of the plains. Tlle huts are placed end to end with intervals after 
every group of three or four, and the walls are, for the most part, built 
of wattle (of split bamboo) and clab, but sometimes of chhuppnr, of 
which latter the roofs also are constructed. The houses are window- 
less, but each has a door in front and another behind, the latter 
affording access to the sheds for cattle, &c. The cloorways and roofs 
are very low, nnd the floors of beaten earth are considerably raised 
above the general level of the ground, and are kept scrupnlously clean. 
The only " futniture" in the houses, besides an occnsional charphi, or 
more frequently small chhappars (which are often used to sleep on, 8s 

cheaper than the former), consists of a few cooking vessels and one or two 
barrel-shaped utensils three or four feet high and fully as much round, 
made of wattle and dab, and used for storing grain. 

There is no change made in the houses or householcl arrangements 
cluring the rains, so that these western Boksas clo not at any time 
" live in houses built on poles," as is stated to be the case with those 
opposite Kumaon. 

The members of the tribe arc of short s t ~ t u r e  and very upnrc 
in habit, in both respecte, somewhat exceeding the ordinal7 Hindoo 
pennant of the district, from whom, however, they do not differ 
rnllch in gcneral briilrl or in complexion. No mensuremcntcl of 

their crnnia were made, hut so far as ortlinnry in~pection goeg, their 
frbntures are marker1 by ~evoral of the Turaninn peci~liaritie~. T h n ~ ,  
t,hp eyr. n~-e  mall, the opening of tho eyelids being narrow, 1inw-i~ 

horiznlltal (the inncr angle not inclined rlo~vnwsrds 30 fnr nR I ohncrv- 
ed), the fnee is very broa0l~1 across thc c l l c~kho l l~~ ,  rind the now ifl 
d~presscd, t l l u ~  increasing thc capparent flutncss of tllc face, the jam is 
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prognat~ous and the lower lip thick, ~d the n l ~ u s t a ~ l l e  and beard are 
very scanty. Some of these are much more lnarked 
in certain individuals than in others, but most of them were notice- 
able in almost every man's face I saw, and i t  seeins certain that  a 
Boksa will at once recognize another to belong to his tribe even if 
he never saw him before, although some persons (Icumaonis) said 

thcy could not recognize one of the tribe until he s~olce.  
The features of the few women that I had an opportuility of seeing 

closely, wcre comely enough and of the same general character as 
those of the inen ; but, as might be expected, in the children of both 
sexes and even in a descendant tlie above peculiarities were 
but little noticeable. Indeed, some lads werc remarlted in whose 
features could be discovered no difference from those of the ordinaly 
peasant of the district. I cannot say, whether or not, it was owing t o  
the Boksa peculiarities of feature striking onc less after a timc, but 
in  the western part of the forest, which was visitcd last, " featurcs 
hardly so marked here" are noted more than once. 

As  will be seen presently, I an1 inclined to lay considerable stress 
on the fact of thc Boksas having features with so many points of 
resemblance to the Turanian type so well-marfictl, that they havc in a 
general way been coinnlentcd on by all previous obscrvers. 

The dress of the men is the same as that of the ordinary native of the 
Nolth West Provinccs, but, cxcept in one or two cnses where thePaclh6n 
nlay be presuinccl to have put on his " Sunday clothes" for inspection, 
nonc of them wore turbans over the thin cotton cap which generally 

covers the head. The little boys run about in puris, or nearly so, tlle 
girls wear a scanty rng. Tho won~en's dress consists of n petticoat,, 
generally blue or of an orange-red, with o dirty- white or orangc-red 
cl~ndda~.. 

The proper name" in ngc by thc Roksns, arc allnost a1\vtlY8 the 
Rame as tllosc of IIilitloos gcncrally, with a fcw exoeptiolls Ruth 

ns P(ilh, Dhnwni, nlct11,gh :~1tl Knklrrc, wllich infly be supposed to have 
beell c o ~ u l ~ t c d  froin liintloo nanles. All of those, lYllo were qucstiolled 

on tllc subject, wcrc quite positivc t1i;tt t]lpir languap is the 
same as that of the othcr i~ihahitants of tllc district, I IIrartl of 
no ~ V ~ I Y ~ R  ])('cllli~l' f~ ~ I ~ C S C  lwople, with tlic cxcpption of solTlc nalnes 
of tmcl. The n r o b t  irma~-lcnblo of tlrcsc jr lirlllbil for tJle ,ynl trvr, 



which, howevcr, ~vas  only llcard locally. Singular enough, the Tharoos 

as Bladden mentions, apply a special name Koron, to  that trce. Bu t  
little strcss, however, can be laid on any, specially in thc names of 
plants, which, with the natives of other parts of India, are often found 
to  alter within a few miles, even among the rsame or closely allied 
tribes. 

Thcre are some peculiarities in the Boli of the Boksas by which one 
of them is at  once recognized by members of their OIIQ or other tribes. 
Thus n is constantly substituted for I ,  as sdn for sdl and nath for 

loth, and less frequently changed into r, and n into I ,  as d(i1.i for ddli 

and thalela for thanela. Two of these changes are often met together, 
as Bnylann, which is very often substituted for Uagq7ala, the namc of 

their chief village. One is sti-uclr also by a dinleciic manner of 
pronunciation, which alters the short a, and occasioi~ally the long a of 

IIindustani, into a souncl approaching that of the French ceu. Thus, 
Bolisa is called Boksuh, ancl nchl~a szikl~a ~ a l ~ t d  hai is pronounced 
nclil~uh szikhzih ~ a h t t i l ~  ha;. 

The earliest historical inclication of the existence of the Bolrsas 
consists in  the circumstance of a certain division of the Chouriissi 
Rlull in Rohillrhui~cl, nearly 300 years ago, having been called 
Boksdr, n term which is now, as then, appliccl to a tract of country 
t l~ickly inhabited by them (as well as to the tribe, ancl soructil~ics 
to a single village of the Bolcsna). With regard to the trarlitional 

origin of the racc, the clear ant1 connected statctllents given by 
Elliot and Bnttcn on this hend arc 11y no means bornc out by tllo 
discrepant and, in some cases, nbxurd scraps of iilforinatioll which only 
these weste1.n Bolisns, anil thc three pro*ohita who are their spii.itna1 
go ide~ ,  can inipn1-t. The writere nlentioncd, stntc that the trntlitio~is 

of tlic Bolrsas nlnkc them out to be P o i d r  Rajputs desccntlctl froin 
Ootlyn Ject, (or his rulativc Jug Dco) nntl hid iollowcr~, who in t l ~ c  12th 
century left 1lis nntivc plncc in RitjputRna on :~ccount of fairlily qunrrcls 
ancl came, cithcr mctliately or tlircctly, to scttle hcrc. 

I n  reply to  the i n ~ ~ ~ ~ i r i c s  T lllntlc on thcsc points, fn~tcad oi 
frrcl~iently, or at all getting n connt~c~tctl ncconnt lilre the nbcj~.c, 
the only assertions that must of t11cse Eol<sa~ :1,q18ced in, I V ~ I . ~  two, 
viz., that thry nre of Rqiput origitl, nlthoi1g11 t l ~ c b ~  conf(1s~ t1ti1t the 

Rnjputs of I hc 1 , ln in~  I~old t lieill i l~ \~ , l l rc  oil account of t heir ICSS ~l~ill1l.y 
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habits, &c., and that they had come from the Dalckan, but cvcn in this 
they were not nnnnimons. Wile11 they ciime to  clctails, ancl lllally 

professed to kuo~v none, their statelnents were more varied than 
sntisf:tctory. Tlins, several of thcnl agreed that  they callle from 

Dhiranaggari, which, however, one man declareti was close to  I iangra 
Devi. One stated that  they canie from Delhi, ancl another that  they 

had becn drivcn from their original holm in the Daltltan by thc  
Marhattas; one pudhcin stated that they caine from Chittorgurh, 
" beyoncl Delhi" in  tlie wars of thc old Rajas, and thc lllost intclligcnt 
pudlidn of all, the only inan ainong them that  I met who coulcl read, 
affirmcd that they originally canic froin " Boonclee I<olah" having beell 
exiled thence " by the king." 011 tliis subject I fo~uld the three p2~1'0- 
kits quite as ignorant as the membcrs of their fioclrs. 

A still illore curious statement, than any of tliese was made by an 
intelligent old Bengali Baboo, who has held a village in  the  Boksa 
district for nlany ycars. IEc solcnlnly affirinccl that, before the coin- 
meliccnlent of British rule, tlie Bvksas were Mussnlmans in faith anct 
coremoninls, and that, in Itis lim, tlicy liad Hossei~ii Brahmins as pz~1.0- 
kits, ant1 uscil vcrscs of the Koran in thcir ptlja. This is a very 
suspicions story, at  thc saiilc time i t  is diflicult to sce ~ v l ~ a t  iilotive the 

irlan conltl Iiarc hat1 in narrating it.  
I t  is not casy to reconcile tlic clcnr statements lnadc to Elliot, 

c~lwciiilly regarding t11e origin of tlie tribe, rvitli tlic abovc discordant 
alrtl f l  agtnci1tni.y iiifoi lriation \vhicli alone is cllrrciit among the wcster~l 
I3ol;hns, an11 t l ~ c  cxl)lanntion of the difficulty nlny bc thc  following. 
IT t l ~ c  story xbont Ootlyn Jcet  is tlic true onc, i t  \vonl(l be ~ ~ i o r c  likely 
to  1)c rt~tniiiccl by tllc nnnierons and conccntratccl Bolrsas to the east 
oT tllc R;illlgangn, t11:nl by the fcw and scattered melnbcrs of tlie tribe 
to the IV\ 'CS~. OI., i f  tllnt tratlitioii is, as t l~vre  seeills re:isoi~ to snspect,, 
n illere concrct ion, resulting yossi1)ly fro111 the ni iginal conr~crsiol1 of 
t,l~c tribe hy Rnjl)nt~,  anti thcir ccntiii.ics of contact wit11 IIi11tloo c a s t c ~  
:11it1 traditions, it ibiny, in a txiniilar wny, havc inore rcntlily nssumcd n 
tlcfinitc fo1111, \vllci c t,l~c tribe was most n u m c r o ~ s  nntl nilited. 

8till less tllan niy iiiclinntioii t o  thcorize tlrfinitcl-y, are qllnli- 
fic.atioiis to tlogln.itizc on siic~h a snl>jcct, bnt the susl,icion ]ins 

~ I . O W I ~  oil ~ I I C ,  hitlcc ~ o i n i n ~ r ~ c i ~ ~ g  inclnirirh i~egnl*ding these pcol)lc, 
I l~at  t11vi1 o l . i ~ i i ~  I I I : ~ ~  br very t l i l l t ~ i  cilt fro111 what has oi (li l r n l  ily 

2 1 
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been snpposcd. I t  seems exceedingly unlikely that, liad they been 
a tribe of Rajput extraction whom mere accident hacl driven to take 
refuge in this inhospitable tract six or seven hunclrecl years ago, they 
would have, for such a length of time, remained so isolated as they 
uncloubtedly have been, from other sections of Rajputs. B u t  this is a 

minor difficulty, compared with the necessity to  account for the very 

decided Turanian characteristics of feature which have been mentioned 
in detail, and which appear to  be quite incompatible with a descent 
from any Indo-European race. 

It nlay be objected that the language of the Bol~sas, barring slight 

dialectic clifferences, is identical mitli that of the orclinary inhabitants 
of this part of this country. But, not to lay too mnch fitress on the 
circumstance that, in a case of this kind, positive is much Inore vt~lualle 

than negative evidence, it is a recognizcd principle in ethnology, that 
the physical structure of a tribe, ancl the nature of their language, may 
change at very different rates, the possible alterations, in each, tlepcatl- 

filg on very different conditions, ancl supposing that thc Boksa 
originally sprang from s source different from that of the ordinary 
Hindustani, and that the physical circumstances in which he is placed 
are not such as, even in the course of centuries, greatly to alter the 
peculiarities of feature, &c., by which hc was at first distinguishetl, it 
is difficult to conceive any position in which his language wollltl be 
more likely to  be rayiclly and, nt last, completely changed, than that 
in which he is now placecl. Scattered in scnnty colonie~, over a very 
narrow strip of country, the language of thc inhal,itants, on both sides 
of which (we assume), tliffers wholly irom that in usc by him,- 
when each succesrjive political or ~ocia l  convuIsion in  the ncighbouring 
tracts, and, for hnndreds of years, we lrno~v thnt these wcre neither 
few nor dight, was seen to be fol1owc:cl 1,y an infllix of these  outsider^, 
what more likely than thnt his Inngnage ~houlcl, a t  last, bccoiue 
completely a~similatctl to that of the latter 1 

The fact of the Boksas holtling the TIinrloo faith, and pwforming 
 it^ ritcs, Reems to  me to prcrrent no ~t~un~bling-1)lock in the way of 

adopting the view thnt they are of non-llryml tlcrivation. A rnce 60 

few in number, and occupying so cire~iii~~rrcribcr~l a position, unrsoiinded 
by Hincloos, ant1 hrongl~t into rlosc nnci frcvlnont contact with them, 
won111 be likcly to aclopt thc eloini~lallt rclighn tlllnost as icnrlily n9 



the do~llillant tongnc. I t  is evitlent that, if illy sllpp~?sitio~l i~ correc't, 
all the traditioils tvhich assign to the Boksas n Rajput origin are 

baseless, but precedent are nut wanting of tribes, assuming tratlitions 
in accordance with the history of their new co-religionists. I11~lce(ll 

such traditions sometinles arise even where thc smallcr tribe l i a ~  
not adopted the religion of those who surround it.  Tliis is the casc 

of the Nilgiri Todas ~ v l ~ o s c  ancestors are now rcpresentetl to hare  
been the palanquin-bearers of Runya-S~vimi ,  a IIincloo deity, tllongh 
the Toclas, far from being Hincloos, see111 to hare no religions beliefs 
or cereinonies ~rhatever.  

To the questiou, ~rhcncc the Boksas came, and, if they are of 
Turanian origin, to ~ ~ l i i c h  of the great tribes of that race arc t l ~ e y  
nearly allied, the information at  my dispos;~l does not enable me to offer 
any definite answer. I t  may be, that  they sprang from tllc same 
source as the Bheels, Gonds, Coles, and other so-called " hill tribes" 
of Peninsular India, relics of the original Tnnlnlinu inhabitants of tile 
country, still subsisting in the out-of-the-way corners into ~ ~ l l i c h  t l ~ e y  
were driven by tlie Aryan influx. R a t  it appears to be inilicated 1)y 
thc  fact of a series of analogous tribes occupying scgnlcnts of tlic 
Sub-13malayan forest-belt fro111 A~;c,am to the Junula, and scelns on tlie 
whole nlore probable, that the Boksns are the furthest authors of t l ~ e  
fitoclr whence sprung the aborigines of thc nortllern part of tlic 
Malayan peninsula. I n  any casc, if they are really non-Aryan, the 
colnplcte substitution of Hindustani 'for their original langi~agc, and 
tlie thorough ~ssiinilation of their faith and customs to those of the 
snrronnding race may for111 insnperable obstacles to thcir true rclation- 
sliips ever being foli~ld out. Here, liomever, I  hall leave this subject 
to be discussed by those who are better qualified to handle it, in order 
to revert to less theoretical mattcrs. 

The Rolisn~ conform to the Hindoo religion in an ignornnt, un- 
meaning way, and the usnd  rites of that faith i r e  performed .on the 

occnsion of birtha, marriages, and deaths. Manvinge, as anlollg the Hin- 
tloos, tnltcs place at 8 to 10 years, and nt this ccremony the ptr,.olt it receivcs 
a fee of aboat four annns. Aftcr a, birt,h, lie gets &om fonr nnnas to one 
rupee four nnnas. The bodicl.1 of tlic deacl arc hnr~lcd nt the R;iin- 
gnngn, or ot hrr ncighbom.ing lnrge st ream, ant1 tlie phqil (ashes) are 
ci~rriccl to IIurclnrnr, tlicre to bc conqig~i~tl to Gling:~ ji, 1by a Brillll~lill 
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T P ~ I ~  gets a rnpce or two for his tronble. Besicles his special fees, 
cacl~ yco~)h it receives a general contribution from every village in his 
I~cat, apparently ninounting to about 5 maunds of grain each crop, which 
is allocated among familics accorcling to their mean#. 

In small nlattcrs also the Bolrsas adhere to Hinrloo customs. Thnq 
they do not wear their shoes (when they have any to  wear) during 
coolring, nncl they lzill animals to be used as food, by jhatkn a blow 
or cut on the back of the neck, and not by the throat-cutting haltil- 
karna of the Mnssulmans. 

A p o d  many of the tribe are said to profess special devotion 
t o  particular deities, the only ones named to me being the spouse 
of S ~ V R  ; .under her'  designations Bhowani anrl Devi, with Baba 
ICnlu ant1 Surwar Salrhi. Of the personality of the  last, I could learn 
nothing. Kalu Saiyid is a local saint, who, curious enough, they state 
to have been a Mussulman, as indeed the appellation Saiyid, if i t  bc 
not a c o ~ ~ u p t i o n ,  moulcl indicate, Some traditions about his life and 
death are current, and before his ~hr ine ,  a t  the entrance to the main 
pass through the giwalilrs into the Pntli Doon, Hindoos of all sects 
niake offerings, nritl his name (' Xalu S a i j i d  k i  jai" is invokcd in thc 
neighbourhood of the tomb on entering upon an undertalcing, or when 
engaged in severe exertion such ns heaving lip a load, &c. 

The Boksas only marry among their own tribe, but there does not 
appear to  be any restriction within its liinits. I n  this tract they will 
have nothing to say to intermarringe with thc Thnroos (who, they 
tleclare, " eat f r n g ~  and lizards"), nnrl there is gomo nnthority for 
believing that  Elliot must have bcen misinformrtl, when toltl that 
some nf the eastern Hoksn~, " in Rilpoory and Snbna, bcc:l~ionnlly 
intermarry with the Thnroos." The wife always follow8 the pnth of 
hcr hnrtban~l, nncl the chiltlren t l ~ n t  of their father, in regard to a 
difference to 1)e pn>wntly mentioned. 

Their lvrrolrits arc Goiir Brahmins who Iiol(1 the office hcrc- 
clitarily. T h ~ y  rlo not live among their floclr, hut outsitlc tho 
forest tract, one residing a t  Afz~ilgl~nr: townrd~ thc erastcrn end, and 
two in Nujcebabarl towal-(1s the wc~tc rn  end of tlie Irnthi. One of 

thofie of Nnjecbabatl ha8 the ~ i x  n ~ o ~ t  westerly vil1agc.s in llig cl~nrge, 
tlic other has tlie thrce in the ccntrc., an11 the Afz111gl111r man 1 1 n ~  thc? 

four castcrnnlost with thc Pi~t l i  Doon vil1ngc.j. I co~~vrrsctl with all 
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of these prohi ts ,  and found t ~ v o  of them apparc~ltly most iguorant 
and stupid, while the third was fairly intelligent, scllsible ancl coin- 

municative. 
A considerable proportion of the tribe follow N~o'unk nlctfhti, i .  6). 

have adopted the Guru of the Sikhs as theirs, incleed they arc 
called Silih by their brethren, and not ATtinctk shdlris as follonrers of 
Ninalr are in Hindustan generally. The or~linary 13olrsa does not 

" take Nhnalr's aame" at all. I11 some of the villages, inclncling 
Bugnalli which is by far the largest of all, thc 1)roportion of Silrlis t o  
the others is very nearly or quite equal, but in some especially of thc 
western villages, there are few or no Silchs. 

Among so rude a people as the Bolrsas, i t  would be vain to expect 
to fincl any elaborate set of religious tencts either held or nndcrstood by 
such a sect as these Silchs, ant1 accordingly their one distinctive inarlc is 
nvoidance of spirituous liquor, opil~ill and clraq.~*a.s, which the Uolcsas 
in general use freely. The Sikhs will not even sillell spirits vo'cntarily, 
nor will they use the hookah or eat in the house of one n1.o l i d  
smolzed on thc same day. I t  is said that the purohits also atlherc to 
the latter rule. Tobacco is lawful to the followers of Ninnlr, and 
they, and the rest of thc tribe iliternlarry \vithont restriction, the 
mifc ancl children as above mciltionecl invariably following the man's 
sect. 

The Bolzsas bear an excellent ~uoral character. I have no definite 
infornlation as to their intiinate dornestic ant1 social relations, bnt 
for tlirec years at least, not one of the tribe hacl been n party 
in either R civil or criminal suit in the district courts. Any 
t l is l ' i~tc~ that occur are rcfcrrctl to the village elders, ant1 in cxtrn- 
oldinnry cascN, i t  wo11l~l t-tppcar that thc pudljtin of one of the illore 
ilnportant villages (Bngaalli or Cliuttroo~r~nli) is cnlletl to ndjntlicatc, 
l ~ n t  such quarrels of any moment arc cstremely rare 

Their indolcncc anti igunnancc arc flllly as renlarlrnhlc as their 
inoffensiveness. Tllcy liavc a strong ob,jection to all Inhour which is 
not nbsolutcly essential to proriflc mcnns for snl)sistcncc ; for csnml~le, 
nenr ~ o m c  villngc~ imincnsc qnnt1titic.s ol mnnnrc, of ~vliich they well 
lrno~v the vnluc, ~vcrc lying nnnsccl, t l ~ c  ti.onblc of talring it t,o their 

ficld~ hcing too mnch for them ; and tlioy I L S S ~ ~ I I C ( ~  as the renqoll tor 
not collcc.tiiig II(ino ( J Z r . ~ r X ~ l , i ! / o ~ ~ l )  in tlic forcqt t l~nt  i t  nonltl Lc 

b,~!.?.; mcl~~ccrt, :~I(I101ig11 i t  is rcnllj. vciy liglit \\.ol-lr. 



158 01, tlrr BOX-str.9 qf l I j ~ ' j ~ j o ~ i ~ .  [No. 3, 

T l ~ c y  sccnl to 11n\-e 110 spirit of inclnisitiveiiess wl~ntever, cven in 
rcgnrd to points in ~vllich w e  would naturally suppose they might be 
interest~d.  Thus i t  mas frequently founcl, tha t  they did not know 
1 ~ 1 1 ~  was the pwohit of villages within half-a-dozen miles of their 
o ~ ~ ~ n :  and several said that  there were ?to Boksas beyond Nawnb- 
poorn, which is  the irlost easterly village of this section of the 

tribe. As  a specimen of their combinecl ignorance and creclulity, 
I may mention, that  a pz~clhln of one of the  largest villages having 
brought up his fiick child, for some time declined to  answer any 
questions, believing that  by merely feeling its pulse the details of the 
diseasc woulcl be discoverecl, and that any information from him ~vould 
be sul)crfluous. 

T h y  have among them no arts or inanufactilres whatever, all clothes, 
Icnthcr, ckc., being iirlportecl ; nor clo tliey, so far as coultl be lenrned, 
tire a single medicinal snbstnnce. I only met one Boksa who could 
i.catl, and heard of one other. 

They w e  much inore franlr in manncr than the villager of the 
l'lains of the North West Provinces, spealring their nlind pretty 
frecly, and t l ~ e y  appear to have some sense of I~um~our, which if the 
latter possesses, i t  never coines out in his intercourse with Europeans. 
One of the Bolr*a~ when n~lred what remuneration hc got for b e i n g p -  
cllrifn, nnxwerccl with a grin "Nothing but tlilrkcit;" thc que~tion,  " IThilt 
will yon get, for having guided me, if you do not wait till my servallts 
cnme 11p 7" elicited " Plenty of lcdntti on my way baclr ;" an old fellow 
on seeing me examining under the ribs of fionle of the othcrs for 
~plccn,  coinplaccntly patting his lnnlr a1,clomen said with A droll 
cxpresxion such as is often seen to accompany some ~;trolre of " scotch 
w~i t , "  " Do you tliinlr I've got spleen 7" Ant1 I hntl a liearty Inilgll, 
(me intenwly colt1 nlorning, when on my sutltleilly stopping to a ~ l r  the 
nltl guide nlho, with cl~attering teeth, was panting up an ncclivity 
after mc, somc cliirstion nboiit t l~ei r  traclitions, hc rcplied " I irlay 
rcmcn~her by a1111 lryc, hut its so / , t r y  j&crrn -just no,", I can rccollcct 
nntl~ing." 

Tlleir only anuis~ment Reems to 1,e the p n r ~ u i t  of game, tcrrcst~inl 
and nrlnatic, ant1 they con~plainetl bitterly that the recent carrying out 
of t l ~ c  Disaming Act hat1 del,l.i\.c~l t l ~ c l ~ l  of n t.11iclf means of 
ivclillov~l. T11c.y arc cxcersirclp grectly allillla1 food, ~ l l t i  
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Mr. Rattcil inforins mc Bolrsas have told him, that withont ~viltl pigs 
a Boksa would dic. This stateillcnt has probahly soinetlling to tlo 

with their foildncss for sporting, but, iilclepenclellt of this, wild pig is 
said to be allnost a passioiz with them. 

The Bolrsas are undoubtedly restless in their habits, and there 
arc inore migrations from village to village than would appear to 
bc absolutely necessary. Still, this propensity clonbtlcss slio~rs nlorc 
strongly when contraste(1 \vitll the generally extreme adhesiveness 
of tlle Hinclrlstarii ngricultnrist to his native village. Here, among 
the western Boksas, tlicre is nothing like the " Never stay in a 

placc more than two years" ~vllicll Jones and others state to bc 
tllc case with their eastern confrcres. On the contrary, most of the 
former appear never to sliift their village at  all, ant1 the nlost cxtcn- 
sive chailgcs going oil of late years anlong them, seeill to arise fro111 tlie 
Govcrllinent orders to clear the Patli Doon. 

With the nliJor developlnent of the nomadic instinct, sho\v3 by tlieir 
restlessness, thcy evince unconqncrahle adhesiveness to their nctltzle 
solu?~z among the swamps and jtulgles. I could not hear of a singlc 
instailcc of a Boksa having cnligrntetl fro111 the forcst bclt, and tlicy 
illcntionccl the esisteilce of a traclitioll that no Boksa had cvcr goue 
abroad for scrvice. 

Althougll thcy arc so font1 of flcs11, t l i ~ y  keep no goats or sliccl,, 
and in only one instance did I find that a fcm fowls were lrcpt. 
Agricultnre nlay Ire saitl to bc nlnlost their solc employment, 1)nt onc 
or t,wo otliers, ~vhicli are follo\c-cd by a few of tliem at times, illay be 
llcrc notcd. 

A very small nambcr of then? ever engagc i11 cutting bainboos 
or tiinlwr for export, and the collection of drugs and ~ I ~ I T I S ,  ~ h i c l l  
n1.c lnrgcly producctl and gathered in tllc forcst, affortls einployment 
to almost none of the tribe. 111 Romc parts, ho~rercr,  tllcy collect 
n fcw of these (viz. gum of jivyoqr, Odilra ~oodicr, ant1 sohn~,jnf~, 
If~~prmnfhern ptc~.y!psy,er~~,n, ktrmrln l~owder. fro111 thc I r ~ l t l ~ , . ~  
tii,ctr~,.in, aoriln, fi-nit of E7,rhlica r!fific.inrtlis, and Irnrrn illlnrnt,lll~c? 

fruit of Tornzi~ialia clrcA~~ln) for sale to the blrnylln,~, who conic to 
1)ny snch t,liings. I have nlrcrrtly 1ic1.c mcntiouccl, that t llc collcctioll 
of tllc Xino of tlic dArrk tlicy olbjrct to  as 11ring too l:tl~ol*ions, ant] 

l'1011nhly ~ v c  nlliht ntt~.ibiltc to ~ J I C C ~  Iaxincss tlro fact, tllnt t]lc3- tic) ho 
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little in availing thcnlselves of the ilatnral products, which are literally 
scnttcrecl arounil them. 

But  the n1ost important and interesting of the extra-ag.licul- 
tlual avocations the  Boksas ever engage in, is gold-washing, and 
it deserves a somewhat more extended notice. Within the last 25 
or 30 years, tho first part of the course of the  Ganges, outside the 
IIinlnlaya, furnished gold from its  sands, but a t  present the Sona 
ncttltli in the Patli Doon, and the Ramgunga,'below the junction of tho 
former, are the only streams in this neighbourhood, whose sands are 
regnliarly or frequently washed. Little is done on the Ramgunga 
outsicle the Siwaliks, bnt there appeared every indication that the 
goltl-mashing mas a regular employment of the Boksas on the Solla 
nac7tli, and there is reason to believe, that  the proceeds dcrived 
from that minor Eltlorado had a good deal 'to clo with the 
ninnifest reluctance of these people to leave the Patli Doon, on tho 
occasion of its being shut up for the  reservation of the  timber. In 

tllc nggregatc, however, the amount annually collected docs not seen1 
to liave bcen vciy large, for some years ago, the sum paid to Govcrn- 
nlcut by the contractor of the Dooil as gold-clues was only 25 rupccs 
y carly. 

The B o k s a ~  say that there is nothing in the  nppearancc, of the 
goltl-bcnring sand to let them kilow if i t  will be productive or ]lot, 
knd only " prospcctiag" by a tiial will shew this. Thc sand itsclf is 
(lug from the bcd of the ~ t rcan l  at many plnccs cxtcnding ovcr scvcrfil 
niilcs, and the su1,erfic-in1 layer generally contains much lcs~l goltl thnn 
Rome of tliose n few inches below. I n  thc snntl, t l~c rc  fiee~ils to bc a 

goo11 (leal of fcrruginons matter, and therc nre iron-markinjia along 
many pnrtu of the bortlgrs of thc little ~ t r e n i ~ i ,  which hcrc runs tlown 
nn intrn-~iwiilik valley ~inii lar  to, hut very much r;mallcr than tllc 
Dt.11r:i Doon. Thc soil, in and near the he11 of thc st~.c:~in, is ~nontlg 
~r:lvcl, ~ n ( l  #oft gray finn(l~tone, siniilnr to tlint 01 the Siwalikfi, 
hcqucntly c r o p  out. 

Three or four people, oftcn mcmhcro of onc fnniily, work in n gnngq 
ench having a urpnrntc part of thc I ) ~ O C C H A  n s ~ i g l l ~ d  to him. A ~llovclfn1 
of the ~nnt l  is fiwt put 111j011 a little C ~ O H C - R ~ ~ ,  1)niill~oo SCI'CCII or si( 'v~, 
~blac~cll orcr thc nplbci. hinrlci 1)nl.t of n f lat l o n , ~  \\roo,l c i~ i~~l lc  (.+flnrl), 

tlir Irl\\.c~ cnrl of \vlli ,alt  is I , ~ , c I ~ ,  a11t1 \\.Ilic11 ha3 linntllcs Ily 1\,11ich  it^ 
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upper end can be tilted. Water is then poured on the sand from the  

mouth and lateral hole of a hanilled thnri (pun~plrin), the operator 
stirring the sand with his left hand while he sits alongside the cradle, 
which is raised a foot or two from the ground. 

The sand having been washed througll, the gravel left on the screen 

is tossed off, but the screen itself is left on, so as to soften and equalize 
the fall oi the water from the plilnpkin passing through i t  on to the 
sand, which the left hand kecps stirring about, and raking backwards 

toward the upper end of the cradle. After a11 the lightest of the sand 
has thus been washed out, small quantities oi the relnainder are placed 
on a round, slightly hollowed plate of loon ( 2 3 1 1 ( c ~ z i )  1vllic11 is dexterously 
twirled ancl made to oscillate 011 the fingers of t l ~ e  left hand, while 

the washing is very gently continueti. When as little as possible, and 
tllnt consisting mostly of dark particles apparently of Iiornl)lende,- 
except goltl, is left, mercury is rubbecl with i t  by hand, to take up 
the goltl, and the incrcury is afterwnrtls dissipatecl from the slnalgam by 
heat. This finishes the process, \vl~ich agrees alniost entirely with that  
followeti on the BiBs, RS clcscribctl by Col. Abbott (J. A. S. JI:trch, 
1847), the chief difference being, the trough used by the Boksas is consi- 
derably smaller. 

T l ~ e  mercury is supplicd to the Boksns at t ~ v o  annas a manszwi 

pniscc. \\wight by the snitlc bunyns nrho pnrchase the gold from them, 
sonzetilnes giving thein advauct:~ on the possible iutiire l)rotiuction, a t  
sixtccn rilpces a toln. Several of the tribe, wllo could have had no 
possible collusion, stutetl that a gang of three or four people will 

nveragc t\vo nnnns wort11 of goltl s tlny, ant1 one man, of fair intelli- 
gence, saitl that iuto his villngc! of under one hundretl people, old and 
young, from one to two hutidi8ctl rilpces a year nlight c0111e from gold- 
~v:~sliing. 

The goltl is here iilrarit~hly in ininlite p~lrticlefi, ant1 tlie Bolrsns 
cnnnot conccivc~ of the metal as ever being fonntl in large piece-r 
ii~~l~ctlrlcd ia solitl rocks ; nntl n theory 1 have hcartl of t l ~ c  m;Lnner 
01 its prodiiction has t l i ~  (111:1lit~ of l)t\i~ig RS siinple as are thr  pea- 
p\o 1rl1o c-retlit it. Tlr~is, it i q  hitit1 tllnt th r  sril Ien\w ~vhiuh are 
1,iirnt~tl 1,y tlic Corrst-fircs, R C ' ~  on :111y iroii or copper W ~ I ~ C ~ I I  t11t3 

soil or bnn(l c.c,nttti~~s, so as t o  ~ W I I  i t  illto go111 ! 
2 2 
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The apicuIturn1 operations and implements of the Boksau are thc 
mine as elsewhere in the N. W. Proviilces. The chief c rop  d the 
hot weather (khnrif) are rice, of several varieties, and nzandci ( D f a d u a ,  
Efclcsine coracnnn), and of the cold weather ( ~ a b i )  wheat with some 
barley, but besides these, n m t  of the cereals pawn in the  open plain 
are also cultivated to some extent. Maize (snalcki) is but rarely grown, 
as it is said to be very ~ubject to be eaten by wild animals (elephantg 
pigs and jackals!) So great is the damage to the crops by these, that 
the inhabitants of one village said, that since most of their guns were 
talien away, they had been obIiged to give up cultivating a number 
of their outlying fielcle in consequence of not being able to protect 
the crops. 

The pulses are very seldom cultivt~ted, as the leaves are stated 
to be peculiarly liable to thc attacks of gintlar, a kind of worm 
which injures the plants so much as to prevent their rnatnring their 
fruit. For t h i ~  reamn, almost nll the pulse usecl is bought from the 
bunyau. Another insect, sz1nd.i a sort of weevil, commits peat  
damages among their stored p i n ,  especially, they say, during the 
blowiilg of the purwa (east wind). 

Nor are the pumpkin tribe cultivated, the reagon given for this 
being that they do not ripen their fruit. This, if really true, is e very 
curious circumstnnce, the Forest tract being so moist that one would 
hnve ~nppmod this clam of plants wonltl grow well. 

A good deal of sarson (Bra~sicca carnape.stris, niustarcl) and labi (B. 
eritcn, rocket) are grown, chiefly for their oil, that of the former being 
ased m food, that ol the latter for bnining. The young plnilt of the 
b h i  is also ccons~rmed aa grecne,-as in France and othcr pnrta of Conti- 
nental Earope,-snci this is the only green vegetable they raisc, such a 
thing a gm-den being nnkno~m antong them. 

Their ag~iculture is probably very slovenly, if om may jntlge 
from the large piles of nlanrrre near Rome of the villagee, which 
they will not take thc tronble to remove to, ant1 sprewl npon, thcir 
fields. A still ~trollger evitlcnce of laeincss in thk I P H ~ C C ~  is, that 
they ilo not, RO far as CO~ICI  be learnctl, rnixc a single ~tallr  of tobacco, 
(which all use), althomgh large qlrnntities niy grown in cnch vi1l:igo ovcry 

year by Snnia. The latkcr nrc n~cn  of the plains and almost 811 of 
them rcsi~lr in the forest for a fcw n~olltlls only of c:lcll ycar, specially 



for the tobacco-crop. A very few of them renlaii~ all the year in tlle 

forest (I rnet wit11 one), and tnlte two CI-ops off the grouad. The 8ani.s' 

houses arc almost invariably in a little cluster apart from the Bolrsa 
village. I could not clearly cliscover what terms as regards land-rent 

are made with the Boksa~ .  The facilities for getting excellent 
~llannre rendcr tobacco a very luxuriant and lucrative crop, bu$ men 
of the plniils say, its quality is not so good as that  grown outside the  
forest. The Boksas give as thc reason why they do not grow tobacco, 
that i t  is unla\\~ful for then1 to break off the top of the plant (as is 
done to prevent its running to stalk and flower) ; but this appears 
absurd enough, and thc cause assigned for their allowing the Snnis t o  
cultivate their village-land 011 any terms, viz. that  the Bolrsas have 
too few 71ten, seems to me allnost eqilally so. It is to  be found that  
laziness is the chief cause of both circni~~stances. 

I can only give dctails, as to the area of land cultivated in propor- 
tion to the number of inhabitants, in regard to one village, and tliat 
the most comfortable-loolring of all those visitcd. It contained less 
than one hundred inhabitants of all ages, and the extent of land under 

cultivation, for one or other or both crops, was about fifty acres. Tho 
Government lanci-rent paid by tlle Boltsas appears to be in gcilcral 
exceedingly light. 

After \@hat has bccil said of the agriculture of the Bolisas, i t  
will be apparent that tlicir food is of the simplest. It consist of 
1)rcad nlatle of thc flolir of wlient, hnrlry, or sollle of the millets, or of 
rice ~r i t l i  a snlall proportion of dcrl, and molse rarely some Zahi or 
wilt1 hcrbs cookrtl as grccns with n little oil. Tllcy nlso, as nbove 
il~tlicntctl, con~i i~nc  R large nnlo~unt of the flcsli of wild aninlnls conl- 
p:irc,l wit11 thc ordinary i11h:tbitant- of tllc plains. Anti, wcrc, they 
~llwnys a1)le to procurc silcll food as the above, they ~r~oult l  bc, to say 
tlic Ica~t,  no \vorsc3 off than inilliolls of the in1d)itmlts of India. But,  
bc.iic1es that thc cli.;:~i-ining proccss has n,ffcctcd their sil~)],ly of meat, 
i t  will be at oncc cvitlcnt, tlli~t if thc l~roportion of Inn,l to pol)u- 
Ifition thronghoiit ia siinilar to that in the village instancctl above, 
cvcn wcrc i t  cultivaterl iu t h t ~  I~ighcst prrfection, sufiicie~it food coliltl 
not bo grown for the inhahit,nnts. Wc :~ccortlingly lint1 that, even in 
ol.tlinnry y o ~ ~ * s ,  ~uost  of tliv Rolc.ia~ live for nionths on A wilrl yam, 
t-,~llctl g i lb i ,  wl~irll, fo~lniintcly for t l i c j~~ ,  is loui~cl ill abuntla~ice iu 
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tlicse forestg. The plant of which this is the root is the Diosco~ea 
bulbifera, L. (D. versicc~lor Wall ; Hel,)lici, Kunth) which is common 
in tlre Sub-Siwalik belt as well as in the Himalaya to  some distance 

inward. I t  is of the same genus as the West Indian yam, and as the 
ratcilu which is cultivated for its tubers in most, parts of India. The 
tubers of various other wild Dioscoreas are eaten in different parts 
of this country, and Buchanan Hamilton mentions one, with a ,similar 
native name yength, au being largely consumecl by the savage Bhars 
(Tha~oos ?) of tlie Goi-uckpore jungles. The plant is a graceful 
climber having large hanilsome, heart-shaped leaves, and with little 
bulbs (whence the specific name) in the  axils of the leaf stalks. The 
Boksas say the plant is always produced from these bulbs rather than 
from seed, and as the tubers examined had exactly the same kind of 
markings on them as the former, this is probably for the most part 
the case. The tubers themselves are ioun(1 at varying distances, from 
a few inches to  several feet, under the snrfnce of the gro~uild. The 

plant is luxuriant from the commencement of the rains in June, till 
about March, after which, as the stem die8 away, there is no clue by 
which to find the tubers, so that, for a t  least three nionths of the year, 
they are seldom if a t  all clug. The Bolrsas declare that the githi 
will not keep for more than a few days, after which i t  clries up or gets 
rotten, but, from various circnmfitanccs, i t  seems not unlikely that this 
wn8 merely given as an excuse for their having nonc   to red up. 

These tubers weigh from an ounce to (it is statcd) five or six 
pounds, averaging perhnp~ a ponnd. For cooking, they are pceled and 
cut into phanks (slices), which arc put into an earthen ves~cl with 
water ancl ashes, the latter being atldcd in 01-der to remove the exceaaive 
bitterness of the raw tuber. They are then cooked over a  low fire for 
from six to  ten hours, generally in the night-time,.and arc afterwards 
washed hefore being caten. An atlnlt, i t  is said, will get through from 
two or four pounds at a ~i t t ing ,  using as a relish flcsh (knhyn) or 
pulse. 

The Bolwn~ themselves nmert that thcy always prefer thc cereals 
food when they can get them, and that i t  is only ncccssity which 

drives them to  eat the g i t h i .  They Nay the latter merely acts as 

pet-bnjrc and ha7 no strength (liulont) in it,  and in the more prospero1ls 
villngcv it is never consunled cxcept in time of fnlnine. I n  some of 
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the worst villages, again, thep affirmed that  during the two years of 
the late famine they had no vegetable food whatever, except the gitki. 
Still, with the usual tendency of mankind to inalre the best of a bacl 

bargain in such a case, thep attribute various virtucs to this kind of 
food. Thus, they state that it does not cause thirst, or flatuleace; 
and that their freedom from spleen is attributable partly to eating it.  

Their estimate of it, as tending but little to strengthen the body, is 
much nearer the truth, as like thc other yams, it is nlostly conlposed 
of starchy non-nitrogenous mattcr, ancl long-cont,inued subsistence on 
any such diet will tend to debility of body. This must be kept in 

mind when me come to consider the general questions as to the 
health of these people. 

The Bolrsas are fond of tobacco, which, when they have no liookah 
by them, they smolce in a t,wisted-up leaf (pnttoiri) ; and they took 
lrindly to Cnvendish, which, however, they found very strong after tlie 
light unfermented tobacco they use. 

All the men except those who follolv NBnnlr, indulge in spirit 
drinking. .Soruc of thein denied that their ~ ~ o m c n  dl-ink, or saicl 
that they never do so until past thc child-bearing age ; and one 
man indignantly aslrcd " What nec~l liave they for spirits, ~illce they (lo 
not have to go out into thc jungle, or sit for a whole night 111) in a itincZ 

(= machcin) among thc musqnitoes, crying, 1~1o-Aoo (to frighten wild 
animals from the crops 1)" But it sceins certain that nlany of the momell 
also drink. Boys begin to consumc ~pi r i t s  at the ngc of ten or eleven, 
ant1 thc adults confes~ that they all drinlr ~vl~encvcr they call get liquor. 
Yet, it  lVould appear, they very seldom carry i t  to intoxication or so far 
ns to nnfit them for work, but arc generally contented with two or 
thrcc glasses. The liquor, herc as elscwherc in the tlistrict, is mann- 
factl~rcd from shirn, and as i t  i~ sold at onc anna and two aunas e 

RCCP, this does not imply a very large consllinption of alcohol, In  one 
village, the nbkn'r informed me that his custoincrs coinprized about 
fifty adult malea, and his sales per   no nth werc equal to $0 secrs of 
two nnna spirits, which indicates a not very collsiclcrablc average con- 
salnption of the liquor ~ u c h  as it is. 

The b e ~ t  of their purolrits often lectnres them on their clrinlring 
habits, dcclnl.iiig that whcn thcy gct tt few annas thcy invariably rllll 
off to the hlrntti to invest tl~ciil, bnt lic confessed wit11 solnc saduess 
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that  his atlmonitions clo no good, while the Bokass standing round 
IlulE-ltlnghing denied the charge of tlrinlring more than is good for 

thcnl. They affirm that the spirits help, with ge'tl~i and flesh to save 
them from +en ancl bntli. 

I now come to  what is practically perhaps the most in- 
teresting question connectecl with the Bolrsas, viz., their general 
stnte of health and the diseases to which they are liable. And, in 
palliation of the mcagreness of what I have been able to  cliscover under 
this hencl, it must be remembered that, among savages like these, each 
little fact must be expiscated separately, and the information derived 
from one man checlced by repeated cross-questioning of him and 
others. 

I t  mny be premised that inoculation is quite unknown among 
thein, ancl d l  denicil that they use any medicinal substance whatever. 
AH one man put i t  " What medicine clo we know except Bhagzuoin 
lii ndm 8" 

The only diseases unconnected with malaria regarding which parti- 
cular inquiries mere made, were urinary calculus, leprosy, cholera, and 
amall-pox. Cases of thc two first have occurrecl among the Boksas, but 
the aggregate number of the tribe is so small, that no generalization of 
value coulcl be macle ZM to the rareness or frequency of these diseases 
among them, as comparecl with the inhabitallts of the district generally. 

Only one epidemic of cholera was mcntionecl to me. ' Tliis occurred 
in 1862, and cal-riecl off ninetcen people out of one middle-sieed 
village. One fiporailic cave appeared in another village apparently 
about the same time. 

The people were able to furnish some particulars of epidcmic small- 
pox in five different villages, four of them appwcntly in thc uamo 
year. The details indicate very varying intensity, as in two of tho 
epitlemicfl, althongh a good many chil~lren had the discaso, no denthe 
occnrreil, while in each of the other three, ten to twenty, mostly young 
prrsons, (lied. 

Orclinaiy intcrrnittent fcver i~ not nnlrno\vn amongst the Bolr~:ro, 
but i t  is by no means common, nn,l n n n ~ ~ l l ~ e r  of thoac cxamincd 1 1 ~ 1  
hat1 no nttaclr for manv ycnra. 1 )cnths occnsionnllp occur from a form 
of fcvrr which ueernR from thclir tlencription to 1 , ~  R t ~ p h l l s  with 
11iliou~ con~plication, and which proves fatal in fivo or six tlny~, if ot (~11. 



In a provcrbiably malalions district like tlint in11al)itcd by 
these people, one inight have been prepwed to find the " S1)lecn- 
test," of solue importance, and I was soinewllat surpriseel to dis- 
cover that in not one of the numerous adults exnmiuecl, was the  
spleen notably enlarged. I~idecd most of then1 llad nevcr heard of 

such a thing as pilai, while those \$rho had, gcncrally attributed their 
freedom froin it to-as nsllal the githi and alcohol they consume. 
The percentage of enlarged spleens alnollg the inhabitants of a district, 
as a test of the intensity of malaria in it: was first p r o p ~ c d  by Dr. 
Dempster, wllen on the " Canal Committee" in 194'7, and, since that 
time, i t  has been held as a dogma by probably the bulk of the profes- 
sion in India, that a large number of " ague calces" 811cw increased 
malarious activity in a district, wllile a blank return as to enlargecl 
spleens ~vould indicate abseilce or weakness of the miasm. Indeed, a 

report is on record, by a member of our service, ~vho, when acting on rs 

comnlittee appointed to select a sanatariixm, having i11 the course 
of a few minutes examined some of the resitlcnts of the village, 
and found few or no enlarged sl~lceus, iinmediatcly pronouuccd the 
site '' free froin fever inflncnccs." But  the almost total absence of 
spleen affection ainong this tribe, ~vllo inliabit from ycw to year, ~11~1  all 
the year long, a tract ~vlicre all the elelilents generally consitlered 
necessary, for the development of malaria are in full pel-Ecction for 
sevcral months each season, ancl tvllcre it is but too ccrtain that the 
mias~n itself esists in the greatest activity at  that time,-~vonltl inclnce 
us to bclieve, that tllere is still sonle clatuiu to bc cliscovcrcd ere tho 
" splccn-test" theory can be formalized. 

Nor are we by any nleans a t  the bottom of tllc qiicstion 
of acclin~atization so-cnllcd, in rcgnrcl to ct cnse apl>arcntly so 
siinplc as that of the Bolisn living in compn~*ativc hcnltl~ tlirongl~out 
tlic ycar, in a trnct twent.y-four hours of inany l~nrts of ~ v l ~ i ~ l ~ ,  at, 

certain sensons, ~vonld be clcnilly to tllc ncwconler. Tlic BuLsnsl 

compnrativc in~mnnity from iualnrious fevcrs 11as freqncntly beell 
attributed cspccinlly t80 two cnuscs ; l s t ,  tllcir not going out of (loor# 
aftcr snllect in tho fevcr-senson, ant1 3nt1, their l ~ o ~ ~ s e s  bcing raised 011 

poles at t l~nt tinic!. TJnfortnnutcly, anlong our Bolrsas, ncitllcr of tlicsc 
linbits has n~iy cxistcuc.e,-l~c~nscs 011 poles nre unlrno\vn, :~nrl altllougll 
in  thc rninh, t l ~ c  13olcs:1s nntn~-allp arc  not incli~icvl to go ont nl'tcl. tlnrl< 
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if i t  is avoiclable, yet they inalce no special difference on account of 
the risk of fever. Thus those whose turn i t  is to  go out and spend a 
llight up  in the tdnd, in order to  clrive away wild beasts from the 

crops, do so in the rains as at other times. Nor are the Bolaas the 
only people who may become " acclimatized." I met at least one Sdni 
who had spent two coinplcte years in a Boksa clearing and had no 

fever. Again, snine others (lo not so easily undergo the " acclimatiz- 
ing" process. I inspected one p i e  of herclsrnen from near Almora, of 
\vhoni a certain number had that season (as in other years) remained 
down to  tend their herds thrbughout the rains, a very large propor- 

tion of them had hall fever severely and a t  least one had very bad 

spleen. Very many of thcse yotiyus suffer severely in the forests during 
the  unhealthy season. 

If we cannot as yet explain fully the cause of t h i ~  difference, I may at 
least state in what respects the habitations of the Bo1ts:is and of the 
gotigcts ordinarily differ from each other, more espccidly as the differ- 

ences observecl tend to  coilfirm t l ~ c  truth of rnodern views as to 
sanitary improvements. The Bolrfia villages are generally situated at 
some distance from forest and jungle, in or near the centre of the wide 
open space comprising their fielcls; tlicy consist of ono very wide, 

roomy, clean street, unencurnbererl by out-houses, &c,, the floors of the 
houses are raised a foot or   no re al~ovc the surface of the g~oul ld ,  and 
are kept benutif~~lly clcnn ; the cattle are nl~nost never lotlged unrlor 
the nanle roof with the human rcsi(lents, except, url~en there is great 

fear of tigers, an(l thcn they arc in n scl):~rwtc chnmbc~r clivi(1ed off by 
a well-lipped wattle ant1 clnl) partition ; nor i~ their cl111lg allonled to 
~ccn~i iula te  close to, far ~ C S H  in Lhf: house. 

I n  almost all tl~cne respects, a got,? shews a very marked differcnc~ 
from a Bokm village. Tho former consists of irnlllcnse clu:ulrnngnlnr 
~liedu, which are not neccs~arily or oftcn pitched ill a11 open H~IRCP,  but, 
as more frc.rlncntly happcn~, nrc sar~.onn~le(l cloxc np to thcir doors 1 1 ~  

f o r ~ s t  anfl brnsliwood. I n  these ~ 1 1 ~ ~ 1 s  tlie hcr(ls111c'n ant1 their hcrd8 
live in common, thc fornier oc.c~npying t l~r:  illncr, the latter the oliter 
~ n ( l  of n shccl. Thc floors CJI thrsc :tro n ~ t ,  rnisc(1 nhovc the I w ~ l  of 
the g ~ o ~ ~ i i ( l  ontsirle, ant1 tho chlng ol the aninlal~ is ~ ~ o t ,  so f t ~  aH I 
ro1ll11 Irn1.11, rc*niovr(l for illany ~vc~c~l ts  or. ~uontha at a tiinc, or nt m ( ~ t  
onlj  to jnht, ontni(1e tllr cloors, so that the \vllolc p1nc.c ifi oile vast 
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dulighill and affords by no means a pleasant promenade even in the 
cold weather. With our modern views as to  tlie effect that filth and 

close, foul air have on health, we need hardly wonder that the Gotiya 
is nore  subject to sickness than the Bolrha, or that the latter attri- 
butes the greater liability of his ~leigllbour to fever to the state of 
urlcleanliness in which he lives. 

I11 the course of my inquiries among the Boksas, it became evident 
that  there is a very strong scorbntic tendency amongst them, of which 
the state of the gums affords n fair indication. I11 this pre-enlinently 

statistical age, i t  would have been pore  satisfactory liacl I been nble 
to give a good illany figures bearing upon this point, but my attention 

became directed to i t  so late that I can hpealc positively as to the state 
of the gums in ten lnell only. Thcse were taken promiscuously, and 
the gums of nine were more or less livid, spongy and hsmorrhagic, 
the one exception, with sound gums, being a robust young lad. I n  
order to have some ground for coniparison, tlie gunls of several scores 
of prisoners in the Ijijnour jail were subseque~ltly exanlined on 
admission and a t  the time of discharge, and, with the exceytio~l of 2 
(or 3) old thin-bloocled inen, and one l id who had been subject to  

considerable privation erc adnlis8ion, the p i n s  of all were healthy. 
These were sound even in the case of several w l ~ o  liad been for solne 
n~oiltlls on the huurrltit dirt,  ~vhicll consists of oilly 16 oz., of flour 
with 4 oz., of pulse or 10 oz. of fresh vegrt:tl)les. 

The h ~ n i o r ~ ~ l ~ a g i c  tcntlenc-y of tlie Bolrsas appears to be shewn also 

by the great freclliericy and fntnlity of dyscrltcric aft'cctions among 
tllcln. Of Rcven deaths, the causes of which were at  varioun times, and 
wit,l~ont slwcid design, detailed t,o rile, five were from siinple dysentery 
or tliarrliwrl, and two from dysenteric con~plications of fever and  ina all- 
pox (wsl)ect,ively). 

It may bc a qncstion whether the malari:t, tliougli i t  does not 
causc fever nn~ung thc Boksns to anytlli11g like the extent which 
might, bt: expcctc~tl, llns not soinetl1ilig to (lo with tllc lowcring of the 

syntoin inrlicated hy these llllrpnric or scol.l)utic syn~ptorns, but I rlo 
not thinlr we havc any CRUSC!  f01' i t  l)eyoiicl tlic wretcllcd food on whicl~ 
many O F  t l ~ c ~ e  1)coplc live. It Iias hccn secn, thnt thc area of land 
tillrd in a villagc is genc~.t~lly rr111c.11 l u s ~  t l ia~i  wol~l(l p~.ovitle a   of ti- 
cbirut qn:~tltily 01 ccrcttls for the iill~al)ilt~nts uiitlcl :lily syhtei11 01' culti- 
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vation however energetic, and that consequently, except in one or 
two favoured villages in good seasons, the mass of these people mostly 
subsist for a great part of the year on the wild yam, which does not 
contnin all the elements for properly replenishing the blood,-that 
tlieir supply of pulse which might supplement this want is not large, 
and that they grow almost no vegetables. Doubtless the flesh they 
eat, when it can be got, tends to lessen the detrimental consequences 
of their monotonous and miserable diet, but with the Disarming Act 
even partially enforced, they do not get the full benefit of that 
palliative. They are, at the best, but spare sn~nll  men, and beco~ne 
prematurely old and feeble. Men of forty I have noted as "thin, grey, 
and breathla ,"  and they thclnselves attribute their ailments to scanty 
food. 

I t  would appear that the state of system induced among the Boksas, 
by the circumstnnces of their diet, is similar to that arising among 
clome classes of the Il-ish fro111 continued subsistence upon thc potato 
alone, as detailed in a papcr read to the Dublin Royal Society by a 

medical meniber in the course of last year. It is also analogous to that 
conclition which is noted by Dr. Mouat as lending to the fearful mortali- 
ty  among the Sontals, and members of other wild tribes in the jails of 
Bengal, and which has alno at  times been observed among pl-isoncrs 
in Great Britain, in conseclnence of ill-advised changes in the clictary. 
Within the last few months, the existence of a similar fitate of cousti- 
tntion cansed by poor diet has been suggested, by an experienced 
medical officer, as yreclisposing to the fatality of ePirlemic fcver among 
the prisonere in the Punjab jails. This state of ~yxtctn, ns existing 
among the Bolrsas, is perhal)s more nei~rly allied to scurvy than to any 

other rlisorder, and although they or other people, in n contlition d 
freetlon~, in whom it exifits, probal,ly ,seldom (lie int~, ,pdintrly from it, 
yet it I-cnrlers them infinitely more liable to snccnnll, to  attacks of 
epidemic or other rlisorrlcrs. 

I t  is likely that the rlebility so cvitlent in t,hc atlults l i lccwi~ 
exist8 in the c.hiltlrcn of this tribe. Resitles tho rlul~lbers of youll$ 
persons alluded to above, as carried off by cpirlemic~ ; of 14 instanccm 
in which the age at  which dcntll occurre~l ~ n o  incitIcnt,ally mcntioncd, 
eight occ~lrred beforc pnherty, only ~ i x  nftcrwards ; nncl in nlnlost 811 
the families whose circumstances happelled to  be tlctniled, thc iliirlofity 
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only were then alive, and in only one of these, liad so many as three 

persons re~achecl manhood. 

The statewents given above, however, though significant enough as 
indications, may not be very definite or on a sufficiently large scale to  

convince ; the following facts do not labour under the latter defect. 
Seven Bolisa villagas have become extinct, and no new Boksa settle- 

mcnts have been formed within our limits, in the menlory of living 
men, and as the Boksa does not emigrate from thc forest, the question 
arises " What has become of their former inhabitants?" There is no 

trace of any of them -having migrated to the villages of the eastern 
Bolrsas beyond the Ramgunga, and only a very few froin the western- 
most extinct village Lnllntpore, appear to have crossed the Ganges 
into the Doon Boksa settlements, so that naturally one might expect 
the existing villages to have increased. Bu t  the fact is that of seven 
of the villages, where special inquiries were made as to increase or 
decrcase of the pol~ulation of late years, the largest of all (Bugnulli) 
had slightly increased, two others had remained stationary, while the 
remaining four had decreased froni 50 to 90 per cent., and either figure 
will leave a niargin, even for the irrepressible inexactness of the 
oriental. 

While trying not to exaggerate the importance of these facts and 
indications, I cannot resist the impression that these western Rolrsas, 
the far ontlicrs, as I presume, of one of the aboriginal races, are surcly 

and not slowly, dying out. Several causes fieen1 to contribute to this 
process. First ainong thcse nlay be pnt the unhealthy climate of the 
forcst-tract, altlioiigh it is impos~ible to say how, or to what extent, 
it acts in ilnpairing the health of tlie race, or to separate its effects 
fro111 those of the other ngcnts in opcration. Second, and most 
palpable, is the mi~erable diet on ~vliicll most of the tribe h:~l)itu:tlly 
unbsist; and thirtl, the effect of cpid~niics is most fat:ll among a 
people whose bloorl is i~npovcrislied, ant1 their strength impaircd by the 
prcccding c~nses.  It has bcen sccn that c1,iclernicq of sm:tll-pox, in 
particillnr, are frequrnt, and oftcn fntnl among the younger Roksas, 
and, hat1 I remained longer in thc tlist~.ict, I meant to have talcen 
st,cl~sfor scnding v~cc in~ to r s  amoi~gst. thel~i, so that the ueverity of this 
~co~i rgc  might hc l~sseneci in its f11 tnrc visitnt ions. Tt i~ ])ossiI)le, 
liowcver, t l~at  ci-r tl~ig time the Bnk~ns  have come ~vi t l~ in  thc range 
of the gcneral Y ~ C ' V ~ I I C  o~)e~.ntions for Itollillih~lll(l. 
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I t  might be snyposeil that Bolrsais are frequently killed by tigers 

and other wilt1 ani~unls, but I oldy 11eurcl of one nlan who had perish- 
ed thns, having been Iiilled by an elephant. I  as subseqnently 

informed, on doubtful authority, of three of them having been killed 
by one tiger, in 1863. I n  all likelihoocl, the frecluency of wild beasts 
near their villages a t  certain seasons, renders these people peculiarly 

wary. At the saille time they have the reputation of being very 

daring with tigers. I niet one man who had been seized and mangled 

by a tiger a good many years before. The brute having bee11 rlriven 

off by the other Boksns, who had no fire-arms, was shot by the 
wounded man as soon as he let him go, although he was laid up with 
his wounds for many wecks afterwarcls. 

I n  bringing to  a close these obervations on the western Boksaci, 

attention may be directed to three special points which have come out 
more or less strongly in the course of them. 

The first of these is a fact, which may ~oss ibly  be of some 
moment, viz., the certainty that, among the inhabitants of n striking- 
ly malariouu tract., the proportion of enlarged spleens is not neccssarfiy 
p e a t ,  as the prevailing opinion wonltl have us to believe. 

The sccond point is also of Home 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, bnt as re1:~ted to the 
great sanitary q~~est ions  which are agitated in the present day : it 
relates also to the nature of some of the circumstances in the s i t c ~  and 

constnlction k c . ,  of the Rokha vil lqrs,  which appnrrntly have some 
effect in mnrtling off the tlelctc.rivnn eifects of the climrttc, during and 
after the rains. 

The third point is a mere hypothesis, and consi~ts in the suggestion 
that so far from the B o k ~ a s  being Rnjputq, who migrate11 hithcr rllnny 
generation8 ~ i n c e  from Rajpntnnn, n.s the traditions of the ca~te1.n 

B o k s a  say, they are proljahly either the  relic^ of one of those waves 
of aborigines which the ac1v:~ncin~ tide of Aryan i~nmigration drove 
from the Gtangetic plain into t l ~ e  wiltltv rectlxscs of thc conntry, or, 
ic~ more likely, they constitute one of tile estrcme branchlets of that 
~ t e m  of the Turnnian tree, which, rooteti t)eyontl the Knenlun, h ~ s ,  at 

various times, ~ e n t  its honghs far and witle towards the ~011th. The 
materials availnblc to me, untlcr this heatl, nre so scanty that the 



has necessarily been left " not proven." Some other enquirer may be 
able to throw fresh light on this subject. 

But, even should these observations answer no very definite practical 
purpose, still, if my belief that  the ~vesterxi Bolrsas are gradually 

vanishing be correct, i t  may be of some interest to have on record 
their peculiarities while they are still numerous ant1 united enough to  
deserve and repay attention, and I shall not consider my labour lost, 

if,  in  the opinion of those whose views arc .worth llaviiig on such a 
subject, this end has here been a t  all adequately fnliilled. 

Religion, M ~ ~ t l ~ o l o p ~ ,  nnd As t  ~ . o n n n ~  y a m o n g  t h p  K c c r ~ ~ , s . * - J ? ~  the 
Revere?~d F. MASON, 1). D., M i s s i o w a r y  t o  the K a r e n  peo l ) l p .  

[Received 7th September, 1864.1 

The Karens pray more, ant1 n ~ a k e  more offerings than t l i ~  Rnl.nlesp ; 
but their only object in tllcse o1~sci~v:inces is to obtain benefits iu the 
present existence, principally health ant1 pi.olo11gec1 life, SO tllcy ca~lllot 
be regmdecl as religious ; whilc the Bulnicse il~alre thcm to procure 
benefits in a future state, ant1 are therefore a religious pcoplc, thong+ 

by no means so moral as the ICarens. 
The Karens bclicve in the csistcncc of one cternnl God, t,llc Creator 

of heaven anci e ~ r t l i ,  anci havc tratlitiolis of God, nnrl tlie crcation that 
must havc been derivcci from the Olcl Testament Scripture. The follow- 

ing afiortls a specimcn :- 
" Anciently, God commantled, but Satan Appeared bringing dcstrnc- 

tion. 
Formerly, God commnnrlcd, hut Satan aplwnred tlccciving lintlo 

death. 
The woman E-n nntl the Inan Thn-nai pleasetl not the cyc of the 

d r ~ g o n ,  
The 1~crsons of l3-11 anr1 Tlla-nai pleascd not t,hc inincl of the dmgon, 

* Thc following p ~ g o s  have hcacn prc.p:~i.cd i n  rcply to " Quoricu resp~cting 
the hmnail race ntltlrtrssed to tr.avc.llc~i~s, by n, CominiLbee of tllu H r i t i s l ~  Awouiu- 
tion for thc ntlva~~corne~~t of scicrloc." 
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The dragon looltetl on them,-the tlragon beguiled the woman and 
Thn-nni. 

ITow is this silitl to have happened ? 
The great dragon sncceetlcci in deceiving-deceiving unto death. 
How clo they say it was done? 
A yellow fruit took the great dragon, and gave to the children of Gotl ; 
A white fruit t001i the great dragon, and gave to the daughter and 

son of God. 
They transgressed the commands of God, and God turned his face 

from them. 

They transgressed the conluzands of God, and God turned away 
from them. 

They kept not all the words of Gtocl-were deceived, deceived unto 
siclrness ; 

They kept not all the law of God-were deceived, deceived n d o  
cleath." 

Other trarlitions may be found in the appendix to a little book pub- 
lished by the London Religious Tract Society called " The Karen 
Apostle." 

The names Tha-na i ,  and E-)s in the above vcrses are sufficiently 
near the Biblical names of Adam and Eve to show a com~non origin ; 
while they are so diverse from any niode of rendering those name8 
adopted by either Roman Catholic or Protestant Missionaries as to 
prove they have not been derived from modern namcs. 

The scriptural traditions have been fount1 nmong the 
Sgaus, and a8 we leave the Sgnu tribes, we meet with others that 
seem to me to have hncl a I I indr~ origin. Such are some of the t r d i  
tions among the Retl Knrens. They say : " Anciently Clod created 
the heavens and the earth, nnd he formed two l~crsons. One 
called ' the female Tha-lu,' and the other ' the inale Tha-lu.' God 

placed these two pergons to superintend the whole a-orlrl. And God 

created trees, and anilllals of every kintl, and he wrote their names ill 

rr golden hoolr, and gave i t  to the two pcrsons wllom he created, and 
according to the names fonn~l in tlic book, they cnlle(1 every tllillg. 
Gotl created all thing8 by his worcl an11 Ilk power. Hc  crcntcd ('very 
thing with a botly, with ~eetl,  and with fruit." Thlls fnr thc traditioll 

preserves a Ri1,lical character, but the3. go on to my : " (Jod did llot 



create d l  things at once. Whcn God createcl the earth at first it was 

not as large as a cotton spindle. There was not as much in it as 

there is  in a butterfly. And God comnlanded that the inale Tlla-lu 

should rule over the sky, and the female Tha-lu should rule over the 
earth, and all the animals on it. And that ~vlJch made the earth 

increase was the earth-worm, and that which made i t  firm was iron, 
and that which sewed the earth together was sillr. And before the 

iron and the silk had united the ground, the nrhole eortli was covered 
with water. God was not plensetl with the loolr of it, 2nd hc separ- 
ated it by pressing the eart l~ together with iron and silk, when the 
water flowed out and became rivers and seas, and the dry land appear- 

ed with its lnountains and hills. And the three things that helped 
the earth, were the earth-~vorm, iron and sill;. There was a spider in  
tlie sky, and he was able to pass to and fro between heaven and ca~ th .  

'" The first mountain that was created was Lwie-nya ; and the first 

rivers formed were La-ko-men, 
Lie-la-sho, and 
Mai-e. 

And the river Lie-la-sho had its sources among the i~lountains of 
Ralco-sho. 

" Anrl God created a precious stone, ancl it becarne a p e a t  tree, and 

the first tree was Than-dn, and the first grass was the CIu.yso230yon 

aciculnris. And the first bird he forillcd was the Night-jar, and the 
first fish was Tai-pai-nlea-bu, ancl the first snake was Die-lo-to. 

" Gotl created two suns, one was the husband and tlle other the 

wife, nnd they were shut within n palace with stone gates, and gave 
110 light. God therefore gave the Pangolin to cat a hole through the 
gatcs which it clitl, and broke out nll its tcctll, and then the suns came 
forth, but the heat was so great that ncithcr lnan nor bcnst could 
enclure it. ThcreCorc innil entl-eated God to tlestroy onc of them. 
Ancl God told 111:ul to make n bow, nilcl to shoot an arrow into the 

fncc of one of the snns. So thc nlml went nl) into the valley of ~ilonnt 
Ra-lio-xllo, nnrl sl~ot a11 : I ~ ~ O I V  int,o tile f:icc of OILC 01 thr? S U ~ ~ S ,  allcl it 
ccn~ecl t o  give light (111~1 ~ C C I I I I ~ C  the 1110011, which Gotl nppoint,cd to 
111le ovc.1- thc night ." 

Anotlicr version oE tliesr nlyths ifi given as follo~vs : " Tile Red 
K~trcas say : Whu~-e, or how God cailie into existence, they kllow  lot, ; 
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bnt t l ~ c v  know that there is a God who has power over all things; and 
that this God existed before the creation of the heavens and the earth. 
He was like the air, and lived in the sky, like the wind ; and like the 
wind he went about everywhere. This he did through his inherent 
power. 

" And God prepared himself to  create the  inhabitants of heaven, 
ancl the inhabitants of earth ; but before he created heaven and earth, 
he  created two persons. The one a male, called tlie ' male Tha-lu,' 
and the other a female, called ' the female Tha-lu.' Thc signification 
of Tha-lu 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. 

" God put into the hancls of these two persons the work of superin- 
tencling the heavens and the earth. He appointed ' the male Tha-111' 
to take care of hcaven, and ' the feirlale Tha-lu' to take care of the 
earth. Then when these people saw any deficiency, they asked God 
for what they required, and he gave them seeds and the elements of 
things, in order that they might make the earth complete. 

" Some say that he who created all things under the direction of 
Gotl, was Ie-a-pai ; but the greater part say they were created by ' the 
male Tha-lu,' antl ' the fenlale Tha-ln,' and that the person who 
  hot the sun's wife in the face was called Thye-kha. These four 

persons are reganlecl by the Red Karen8 as working for Got1 continu- 
ally. They also spcak of another ~uper-human personage that they 
call Piii-ic-pai-hyit." 

All the K;trcn trihes have trntlitions of Got1 having once dwelt 
anlong them, but as having fornaken t l ~ r m .  Thcl tr;tdit ion is varied. 
Svn1c~tirne.r he is reprclstmtecl aH tlyiug anti rifling to life again ; 
so~~lctirnes ~i inply  as departing. We have in versc the Following : 

" Ywxh, about to rct~irn, comm~antlorl, com~nnndod ; 
Ywnh, ahont to tlepsrt, commanded, commnnderl ; 

Ilc cornrnnnrled the s u n  Lo conlo antl  weep for him, 
IIc conirnantlc.tl tl~c. moon to corn,, ar~d  wec.1) liw l~ i rn ,  

IIc* cornninnrlctl 1111 d~ to ConlrB :LII(I w(vp for IIIIII, 
Hc c o ~ r ~ ~ n ~ ~ ~ ~ l l e t l  s c l l ~ i ~ . t - e ~ l ~  to cornc ~ L I I ~ I  WFCP fc~r Ilin~. 

\Vurlilly p~*opln 81.t t l~rrnnc. lvc~.s  I I ~  ; 

\\ro~.ltlly pc.clpl(. cnnlcb not." 

11 S,S;III story qays : " i\ ll(-ic>~~tl,v Cil,~l d ~ c ' l t  wit11 thc Tbrrnn, an(\ 
the*) . ; b i l l  t o  him : ' Tllou ; t ~ t  vcrj ol~l. '  FTt3 r~>~ , l i t*~ l  . ' I W I I I  kill 



myself by a leap ; ' and he called all liis children to come and receive 
his dying commands. They came, and after each had been: charged, 

he leaped into the sea. ThdITarens ran away into the junglcs, but 

tlle white foreigners could not run, and they said to the Karens: 
'Elder brother, I will go to where father commanded me.' The 

Icaren replied : ' I will not go.' But the white foreigner went to his 
home, and leaping into the sea, brought up the body of his father. 
His father said to him, ' I am not dead ; ' and he gave orders to his 

children to come ant1 receive his comii~ands again, as he 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 said : ' If you stay here, the I<arens will perse- 

cute you.' So they followed their father, and he gave then1 another 
country. 

" Tlie Red Karens say that anciently, after the transgression, God 
called all the different races of men together to learn to read, and all 
wcnt, and every one sbudicd zealously exccpt the Karen, wvlio (lid not 
stndy in carncst like the White Foreigner, the Cllinese, and the Bur- 
mese. He  went to anti fro, and played, and did not understand boolrs 
like the others. After a while, God clisinissed tllc 1,eoplc and all 
retnrncd home, but the Karen was not slrillcd in boolts, like the othcr 

nations. Still God had given him a boolt, but nrhcn lic wvolild ~jt1111y 
i t  at homc, his wile scolcled him, and drove liinl off to work. B e  
tlicrcfore forgot what lie lii~(1 lcarned, and tlirl not take care of liis 

l~oolr. 
" Onc day, whilc he was absent, his book fcll into the fire, and was 

bul.llcd, and bcing unable to write, thc ICarens have had no books froill 
tlint tiine to thc l~resent. However, they observed the variegated 
~nuylrs lelt by tlic lcttcrx of thcir boolrs in thc ashes where it was burn- 
etl, an(l t l~cy inacle diligcnt efforts to embroider tl~osc for~ns on their 
111.t.sscs. IIcncc it is that tlic I<arens arc able to elubroider different 
iornls on their tlrcsscs. Hnci thcy not loolred, and iiiiitnted the letters 
of tllc booli that was bnnictl, thc Knrens would not bc skillctl in any 

thing." 
l'llc nI,nvc is f~eorn n Bglii~i assi~tant that spent two yews among tlic 

Roc1 I<al.t>lls. 

2 1 



TA-YWA. 

The Sgui and Pwo name of God is Ywa, but the Bghais use a pre- 

fix and say Tn-ywa. To this name Ta-ywa, they attach long fabulous 

legends of which the following is one ; and appears to be of Hindu 
origin. 

The Elders relate concerning Ta-ywa and say: There was a woman 
who was pregnant, and when i t  was hot, she went and spread a gar- 
ment out to dry in the sun, but so soon as it was spread out, it ceased 
to be hot, and clonds came up. Then she cursed the sun, and asked : 
" At first thou maclest i t  hot, but now thou hast made it cloudy : 
Why is i t  so ? The sun cursed her back in return, and said : I wish 
thou mayst be pregnant three years, and when the child is born, may 
it be no larger than a jujube !" 

After this, the woman remained pregnant three years, and at the 
entl of that time, she was delivered of a son not larger than a jujabe. 
The child eat, at  first, as much rice at a meal, as can be put in the 
cover of a rice chntty ; and after a little while, he eat a wash-basm 
full, and could wrestle with an ordinary man. After another short 
period, he eat as much rice as would cover a small table, and could 
wrestle with a strong man. 

He asked his mother why he was so small, anrl she repeated the 
circumstances as related above. Then he said : l' I will go and compel 
the sun to make me grow larger." Every morning and every even- 
ing, he worked hard to make himself a bow ; and when he Iiad finished 
it, he went up to the dcy, to the place of drawing water of the sun 
rind moon, and there he met the children of the sun and moon conling 
to draw water. 

He bent his bow, and placed  hi^ arrow on the string, which waa an 
Areca Nut tree as long as the height of a small mountain. Then he 
flaid to the children of the sun and moon, l L  Go tell your father to come 
here, and make mc larger." 

The children of the sun snrl moon were afraid, nnd said to  thair 
parents : '' This man is very bolcl, and he said to 11s : ' Tcll your father 
to come here and make me larger.' And he was nbout to trhoot US 

with his bow." 
The snn said : " If tllnt be the caw, let a coclr go down nnd pick 

him to deatli." Ta-ywa drew his bow, laid on his gignntic Arcca 
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tree arrow, aucl took aim at the cock, saying : " Tell your master to  
come down and nlake me great." The cock flew away screaming with 
fright, and told his master that Ta-ywa was very fierce. 

I n  like manner, the sun sent a hog, and the hog was afraid. He 
sent a horse, and the horse was afraid. H e  sent an elephant, and the 
elephant was afraid. Every thing was afraid of him. 

Then the sun said : " If i t  be thus, then make the waters rise, and 
he will be drowned." So he made the waters risc, but Ta-ywa made 
a boat, and remained quietly in it. When the waters fell, the sun 
said to his children : " Now that fellow is dead, go draw water." So 
they went to draw water. 

Ta-yws said to them  gain as bcfore : " Go tell your father to make 
me great." The children were afraid, and returning to their parents 
said : " That fellow is not dead." 

Then the sun said : " If it be so, we must make it burning hot." 
So he made it so hot that no one could endure it ; but Ta-ywa creizted 
a banyan tree, anrl dwelt under its shadow. 

After the heat had passed away, the sun said to his children : " Now 
that fellow is dead, go draw water." They were met again as before, 
anti scut back with the former message ; and they went and told their 

parei~ts that they did not dare to go again to draw water. On hearing 
this, the sun made a bamboo tnbe, and went to Ta-ywa, who said to  

hi111 ; " Make me great." The sun took the bamboo tnbe, inserted i t  
in him ant1 blew him up larger, and larger, and aslrcd: " Large 
cnough 1" Tn-ywa replieti : 'L Not yet large euough." He  blew 
again, ~ s k e d  the same qnestion, and received the same reply two or 
three timcs, till Ta-ywa mas satisfietl, bnt when he rose up, his head 
hit against the heavens. The RUII then flnttened i t  down with his 
1i:~nd till it  was low enough, and thcn departed. 

Whcn Ta-ywa returned honle, the l~cogle said : " ITc is vcry great." 
Anrl thcy envictl him, and clctorinined to kill him by stratagem. So 
they said to him : " Thy nlothcr has no sto~lcs, on which to place licr 
ricc pot on the iirc, let us go and bring her some stonefi." Then tllcy 
wcnt, ant1 sought out the largest stone tliey could find, nncl a11 thc 
villngc wc.irt to work to dig i t  np, nil11 in ordcr that i t  might roll ovcr 

hiin ant1 kill him ; tlicg snit1 : " Go watch below, and carry it." So 
IIC wcnt Lcluw 011 the side ol thc hill where tliey ~verc digging, and 
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waitctl in tlrc road to intercept it. When the stone came rolling ilown, 

Ile ran and tools it up, and cni-rying it to the house said: " Where 
shall I put i t  1" They replied, " The house will break down." So 

he put it on the ground. 
Then they devised again to kill him, and said : " Thy mother has 

got fever, and there is no large wood to make a great fire for her, go 
and bring some." So they sought out a large wood-oil tree, and went 
and cut i t  clown, and told him he must receive it on his shoulder. 
H e  therefore caught it when i t  fell on his shoulder, and carrying it to 
the house asked : " Shall I put it in the house 1" The people re- 

plied: " The house will brealr down." So he threw it on the ground. 
Then the people said : " Ah, the rock rolling on this man did not 

kill him ; the wood-oil tree falling on him clid 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 tigef, in tlie hope that a tiger 
would seize him. He, however, had no fear, but went in search of a 
tiger's track ; and after fincling a very old one, he followed i t  1113 till 
h e  found the tiger, which he seized and carriecl d ive  to the honac, 
when the people said : '' We are very much afraid. Go turn it loosc." 
So he toolr i t  back, and let i t  go free. 

While his concubine was seeking vermin in his hearl, she waR moved 
with compassion for him, ant1 the tears dropped on his thigh. HO 
finid: " My faithful girl, what is i t ?  I t  docs not min. Why is it 
that water drops on my thigh ? " Hi.r conciibine replied : " Ah, my 
clear boy, people are envions of thee nnrl laying snares to kill thee." 
" In(leed I " he answered, " Is  it really 8 0 1  If' people (lo not love mc, 
then I will go away." 

Every moining nntl evening, he worker1 on a bugle to give it a plea- 
sant ~ounrl. When he had fininhetl it, it  blew out of itnclf, " Patller 
nnrl mother rlo not love me. H r e t h r c ~ ~  two go abrond." 

He  said : " That is pleaflant," ancl he prrparctl foot1 for his journey. 
A hog of five A P R ~ E  routlrl the body, five bnntlles of ~ a l t ,  five rolls of 

fish, and five baskets of rice. With this he ~tar tcd,  and 1)lew hie 
liorn ns before, till lle mct with " Long-lchr.r" plnnting, who h ~ d  n 
 ilk-cotton tree stuclr in his hair, wlloxe filladow covcrctl ~ v c n  coun- 
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tries. Wllilc he matlc holcs for the rice, his thirty concubines c1lol)pcll 

in the secd. Hc said : " Ah, the hardest thing is planting. Who is 

this that coines blowing a bugle? Let us wrcstlc." 

Ta-yma said : " Ah, thy father and mother loved thee, so you can 
work and prosper; but my parents did not love me. They said I had 

grown exceedingly great, so I came am-ay." 
Though Long-legs planted rice with thii-ty concnhines to sow the 

seed for him, he said : " Ah, it was so with mc. Bccsuse lily l e p  

were long, they did not love me." H e  therefore prepared a hog of 

five hand-breadths, five baslrctg of rice, five bundles of salt, and five 

rolls of fish ; and when his thirty concubines came weeping after them, 
lie spit on them, and they turned to stone. Then the two went on 

their way. 

Thiis they travelled together, and the same scenes wcrc enncted 
when they met in turn with Long-arms, Three-toothed, Broad-ears 
and Hollow-breast. 

Having become six in company, thcy travelled togcther till tllcy 
came to a folk in the Sitang rlver, made by an island ; and there, they 
exhausted the water. Long-legs laid his legs across for n dani, Long- 
arms stuck his arms down perpendicularly for posts, anc1 Blond-cars 
put his ear down on the intcrsticcs. Three-toothed bit up tlle fisli, 
ancl IIollow-breast rcccived thcm into his bosoilz. 

When they came to divide the fish, Long-lcgs wished for a11 11e 
conld hold on his legs ; Long-xrnls for all lie conld l~oltl in his arms, 
T11i-ec-toothed for ~vlrllot he could take up with his teeth ; Broad-ears 
for ~vlint hc coulcl llolcl on his car ; and they aslced Hollow-brcbast : 

" ~ I O W  nlilcli do you want ? " He replied : " I \?rant all 1 cnn liold in 
my breast." His nssocintcs answcrecl : " All the fish p i ~ t  togctllcr will 

not fill thy bosoal. Why do you want so mucll?" . S n d  thcy quar- 
rcllcd. 

T l~cn  Tn-ymn, Long-.lcg.s, and Long-arms wcnt in one clii.cction ; 
while Three-tootllctl. 13roai-1-cars, nnd Hollow-breast \vent in  nothe her. 

Tn-y~ra  and his associntcs inct wit11 Ship-00, ant1 t]lpy said : '( TVe 

\\rill cook ricc." They went ancl asked Sliic-oo to give thein somc 
fire, hilt llr snicl : " I \rill not give to yoi~. Yon mu~;t wrestle. If 
you throw inc, 1 \\rill carry tlic earth, but if you fnll, yon innst bcar 
nl)  tlie cartli." 
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This Shie-oo had a spur, like ra cock, and when Ta-ywa wrestled 
with him, Long-legs came behind, and tripped up Shie-00, but his 
spur entered the leg of Long-legs, ancl the blood flowed out like e 

river. When Shie-oo fell, Ta-ywa trocl him down into the earth till 
he was i~nillersed in i t  ; and Long-arms thrust him down au far as his 
arnls would reach ; ancl then Long-legs trod him down as far as his 
legs would go ; and he went down below the earth, ancl has to carry 

the earth t o  the present time. When the earth quakes, people say: 
" Sllie-oo is raising himself." 

Ta-ywa and his associates pursued their journey, and met with an 
empty house. After they had sat down, and dranlr water from a 
spout that brought down water from the brook above, they went up 

into the house, where they found a guitar. After Ta-ywa had tuned 
it, he played and sung : 

"The house is pleasant, is fair ; 
The owner is where ? Is where ? " 

The place where he sat was on the liead of a very beautiful girl, 

who was hidden in the crevice of the floor, and she pinched him. He 
tllou~s~lit an insect had bitten him, and taking a cleaver he opened out 
the crevice of the bamboo floor, when he came on the head of the girl. 

She said to  them : " Ah, my dear boys, how is i t  that you are hero ? 
The great eagle has eaten my father and mother, my friends, and my 
brothcr~.  My parents hnd compassion on me and hid me. How have 
you appeared? Thc great eagle will come and devour you." 

They replied to  her:  " My dear girl, (lo not bc afraid. Go beat 

ollt pndcly ancl cook rice for us. So ~ h c  wcrit ant1 beat out paddy, and 
cookcd rice, nnrl cat with them. 

Thcg aslrcd the girl : " A t  what time d o e ~  the great eagle come ? " 

811~ ansmcuctl : " w h c n  the  in PRRSCR the meridian, when it ia half 
wlxy clown, and nt sun-~ct." Then they said: " put np a split bamboo 
roof to thc honsc, of wvcn layers ; and below t l~cln  n lnycr of iron." 
This \waB rlnnc, nnrl then they mncle n tin how, and nn iron bow. Tho 
tin hnw, they cnllc(1 thc ~i lvnr  hnw ; nn,l tllc iron how, thcy cnllcd tho 
01(\ 1,:~mltoo bow. Then thcy callcd out to the c:tglo si~lgillg : 

" Every thing hnu tho Eaglo dovonred, 
F':I tl~clr, mother, n11c1 m mitlo lancl. 

J T ~ F I  P : L ~ ~ I  fathe1- and mother, 
Hut  mc in co~npnssio~l tl~cy hid." 
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" Aha," the eagle exclaimed, " we said all were dead, and now me 
have found another quite unexpectedly." The oldest eagle came, and 
the sky became full of clouds. It became darlr, it thundered, and 
the sun set. The eagle perched on the branch of a large wood-oil 
tree, but the branch broke, and i t  then flew up to the top of thc tree 
and perched there, where i t  brolre off a branch a1111 picked its teeth 
wit11 it, when the arm and leg bones of men fell out between its teeth. 

Then it laughed, and said : " Aha ! I snid : can tllerc be any thing 
more left? and here is the veriest trifle. Shall I dirty my teeth 
with it ?" 

Ta-ywa said: " Grandfather, you can devour me as a matter of 
course, but we try a baiuboo, we try a tree. Let us try each otlicl- 
011ce." 

The great eagle replied : " Why should we try ? Be quiet, yon 
cannot do any thing." Ta-ywa answered : " Nevertheless, things are 
tried ; let us try." 

The great eagle said : " Well then, how do you wish to try me ? " 
He replied : '' If you can strike througll my roof then eat me ; but if 
you cannot, you sllall not eat me. 

Then the eagle pullecl a feather out of his wing, and with it struclr 
through the wven layers of bamboo, but it did not go through the 
iron. 

Ta-pva immediately took the till bow, and said to the eagle : 
'' FVhere is thy heart? l '  He pointecl to a   pot on his side. The11 
Tn-ywa shot at the spot, but the arrow dill not enter; so the eagle 
said : " Ah, you cannot overcome. Wait, let me cat you." 

Ta-ywa said : " Grandfather, thou wilt eat me of course, but let me 
try a shot with this old bamboo bow." The eagle mls~vered : " Ell, 
with the bow of glittering white if thou coulclst n o b  pierce n ~ e ,  how 
wilt thou pierce me with the rusty old B~inl)oo one? " 

Ta-ywa snid : " I will try a xhot. Where is thy heart ? " He 
rcplied : " My heart is at this variegated spot." Tlicn Ta-yu-a shot, 
and the eagle fell dead. 

When lie had lrillcd one bird, he repaired tho roof and made it 
strongcr than it wns at fi1.8t. Then Iic cnllccl ant1 sung ngnin, nntl a 

~econd cngle came, with ~vhicll a silrlilrar conrsc \va# pnrsnetl, nncl it 
was lcillcd liltc tlic first, nlld so again with tllc tliirtl nncl Inst. 
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Then Ta-ywa rippecl open the eagles, and toolr out the bones he 
found in them. The bones of men he placed in one pile, the bones of 
\\muen in another, and the bones of the girl's father and mother in a 
third. Elephant bones, he placed by themselves; horses' bones, he 
placed by themselves ; oxen's bones, he placed by themselves ; buffa- 
loes' bones, he placecl by themselves ; hogs' bones, he placed by them- 
selves ; dogs' bones, he placed by themselves ; fowls' bones he 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 holding a Karen 
basket borne on the baclr, on the head, and with i t  he struck the fowls' 
bones, when the fowls rose to life, ancl flcw crowing away. I n  like 
manner, he struck the bones of each animal, and the animals came t@ 
life again. Last of all, he struck the boncs of man, and the men cmle 
to life again. Then Ta-ywa said : '' What lias happencd to you?" 
And they repliecl : " We have becn asleep." 

Ta-ywa planted two herbaceous plants, and left Long-legs in charge 
of the placc, saying, If tlie p7ants withci., Iollow on quiclrly after me, 
ant1 then clepartecl. 

He passed on and came to another empty house, where tho llall w a  
full of spiritous licluor. Here the same scenes were enacted as before, 
exccptir~g that the girl was found in a spirit jar, ancl the destroyers 
werc tigere. Before leaving, he plantcd the lierbaceoun plants, 8s 

before, nncl lcft Long-arms in chargc. 
Again hc continucd his tmvcls, antl met with rnlothcr house with- 

out i~ill:tl~itnnt, l ~ u t  lie Eound rice sprcad out 011 the verantlall to dry, 
antl r?. nu111bcr 01 pots of ~piritous litluol-. IIe sought a biilubo~ 
with wl~icll to ~nclr  it up, ant1 having found one, he notcllcd it at the 
1r)ttom an11 dranlb IIcre lie fuuntl a Imnclsomc girl it8 before, 
learner1 that three large I'ythons liad l~rotluccd the tlcsolation. 

He  dug n gtillcry untlcr grollnrl with seven bcntls, slit1 put her at 

tllc cncl. Then he nintle two swortl~, nlld killctl two of the serpents 
lwfort); hut when llc ~ t r i ~ c k  thc tllir,l, the 1)laclc of the #word flew out 

of thc Ilandle, ant1 Tn-ywa r:tn illto the hnndle which the makc 
fiwallowcrl. 

I~lnaellintdg, thr lllrnts lrft behind withan(1, ant1 Long-lcp, rind 
Long-a~.nis Tollo\vc~l on to tlic assistctncc ol Ta ya'n. Lung-lcga vent 
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kicking down the trees and bamboos as he went along, and the way 
being too narrow for Long-arms, hc s~nashed down the trees and bam- 
boos with the swing of his arms ; but when thcy arrived, the Python 
had gone away. 

Then they called it seven times, and the seventh time it came again. 
After the usual discussion, tlie two attack it, slashing at  its head and 
tail, and finally killed it. When it was slain, they ripped i t  open, and 
found Ta-ywa in  i t  dead. H e  was restored to life as others had been 
before ; and then he separated from his friends and returned home. 

He  returned to his grandmother and younger brother, and told tho 
latter to cook rice, while he went himself to  tlie forks of the river, 
where he and his companions had a t  first dammed up the stream. 
When he returued, liis brother was boiling fish, and the tail of one 
~noved up and down by the bubbling of the boiling water as if alive. 
He said to his brother : " Why, i t  is alive 1 I went to loolr a t  the 
fish traps at the forks of the river, and have cpnle back ; and why art 
thou coolring a livc fish? " Then he took his bow, and shot his 
brother dcad. 

EIe afterwards t ho~~g l l t  to himself : I ought not to have ehot my 
brother. Then he set fire to a tuft  of reed and ran roni~d thc edge oE 
the horizon three tiincs, and when hc got back, the tnft had not clone 
burning. He said : " I an1 very cluick. I ougl~t  not to have killed 

my brother," and he repentccl. 
After this, hc was not happy, and hc said : " I will kill mysclf." 

Hc mncle a bow, cocked the string, and laid on an arrow, and went t o  
deep beneath the arrow as he had set it, ain~ed at  his head. A dove 
flying by, hit tho cock, and the bow wcnt off. He caught the arrow 
flying with his hand ; ctncl this was repeatcd ten times; but at  last he 
forgot himsclf, and the arrow hit him. 

For threc ycars and threc months, he g ~ c w  wry  fceblc, and at tltc 
end of this period, hc called the inonltcy-tiger ; and hc sent him t o  
call the I<arcns; nnd he callccl the Tupnin, and lie sent him to call the 
Rrumans. He loved thc I<arells more than the Hrwmana, therefore 
hc gave t . h ~  monkey-tiger n cra~fihli 101. Food, that he might arrive! 

q~liclrly, hccnnse n CI-ayfisli is (~oolc~(1 in a hhort tilncI and he gave hiul 
R flint tlit~t lic might get fi rc readily. 

25 



He Ibnd not rnlich love for the Burmaas, and that thcy night be 
slow in con~ing, he gave the Tupaia two bits of bamboo to rub 
together to obtain fire, and a bit of bkin to eat, for i t  was tlifficult to 
cook, and the bamboos difficult to take fire. 

When they departed, the monkey-tiger went np round all tho 
crooks of the gigantic bean creeper, and slept one night by the way. 
When he cooked his crayfish, he said : " Why, it is blood red ! " And 
it was long before he arrived. 

But the Tupaia went rapidly. He was very hungry, so he ronsteil 
his skin a little, and eat i t  ; and reached his destination in a short 
time. Hence the Burmans reached Ta-ywa first before he expired. 

They asked of him, and obtained horses, and elephants, and oxen, and 
buffaloes, and their dog asked for ears of paddy as large as the end of 
his bushy tail, and three crops a year. 

The Karens did not arrive till after Ta-ywa was dead, and burned 
to ashes. His mats, and fanning baslcets and carrying baskets were 
burned up and jnst their form 4nd variegated patterns left in the mbshes, 
which thc Karens lookcd upon, and imitated. 

Not ~atisfiecl, they followed on after the elephants, and tried to get 
on to their neclcs, but could not. Then he commenced driving bam- 
boo steps into their legs, as when aacencling trees ; but this made 
them run away. Failing with the elephants, they trier1 to drag along 
the buffaloes with ropes tiecl to their legs, but conltl not ~ n ~ l c c  them 
go ; and they tried the oxen with no better anccc~s ; but the hog they 
succecdecl in ilragging along ; so the Karenfl have Iiogs to this clay. 

The latter pait of t h i ~  story is versified, as follows :- 

Go poison fish at Po, at Yau, 
Go to angle at Po, at Yau. 
Great frogs die, thou stayest to oook tliem, 
Great fish die, thou atayest to cuok them : 
Thon rornaincst to cook them with thy brother, 
To prepare them, thou remdnest with thy brother. 
Thou docst whatever comcth into thy milrtl. 
Thou cockest the bow, layest on a red arrow, 
Thon shooteat dcnrl thy yolinger brothor : 
Then tho11 repentest, sorrowfully. 
TIiou liglrtest tho rctd blossgrn, and boundcat awny 
Three times thou runncst round the horizon, 



Threc times thou scaniperest round the horizon. 

Thou retumest, and the rice is not hot, 
Thou returnest, and the fish is not hot. 

Thou doest whatcvcr co~neth into thy mind : 

Thou cockest the bow, layest on a red wrow. 

One arrow flies, thou at-resteth i t  in its flight, 

Two arrows fly, thou arresteth them in their flight: , 

Thou forgettest that the arrow is flying, 
The arrow hits thy heart. 

Three years, three months, thou failest. 
Thou sendest the Tupaia to Bamo 

Thou sendest the monkey-tiger into the countq : 

But the monkey-tiger went slowly ; 

When the crayfish mas cooked, he said : Why, it is rcd ! 
Tlie Tupaia went trotting along : 
He reached T ~ y w a  before he died. 
Received extraordinary power to variegate cloth, 
To weave beautiful as the Python's skin, 
And have rice crops thrce times a year; 
Became great acd returned to-Bamo, 

But back went the poor to the hill of Kukoo. 

Though the Karens can tolerate all sorts of absurd legcnds abolit 
God, yet they cannot enrlnrc iclolntry. They sccln to have no more 

~ympat,hy with i t  than Christian nations. One of the command8 of 
the cltlcrs says : " 0 children nnd grandchililreii l do not worship 

itlols or pricsts. If you worship them, you obtain no advantngc there- 

by, while you incrcnse your sins exceedingly." 
They rcgard the Bud[lllistic religion of their ncighbonrs wit11 con- 

~itlcrnblc contempt. One of the couplets that they sing, relcrriilg to  

thc sleepy looks of the images says : 

Gaudnma is drowsy, 

TIC canl~ot save US." 

Pnr off on the n~onntnina, I l~nvc often noticccl one ant1 another of 
tlie wild Karens wrappetl 11p in a flashy ycllo~v and tinsellcd robe, 
\vl~ich Ilc hncl al)st,l.nctetl from Roinc pngoiln ; nil act tllnt thc Du~.~ucsc 
~.rg:utl nu tha grcntcst ancrilegc, 
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Some oi ttic Karen stories secm to have been composcd to turn the 
\vorsllip of pagodas into ridicule ; as in the following where the 
~vorshippers are represented as taking the language of a rat for that 
of thcir god. 

" There was a lazy dirty Karen young man called Sanlcen, and he 
one day caught a white rat and was about to kill and eat it ; but the 
rat spoke up, and said : ' Do not kill me. I will get you a wife from 
among the Icing's (laughters.' So he let the rat go, and it ran into a 
hole in the royal pagoda. 

'' Whcn the king came and prayed to the pagoda, he said : ' May my 
power and glory increase. May my subjects become more numerous.' 
Then the white rat in thc pagoda replied : ' If you will malre Sanken 
your son-in-law, your power and glory will increase. Your subjects 
will become Inore numerous, your people will multiply.' The king 
fiupposcd it was the image in the niche of the pagoda that spoke to 
Ilim, ancl was astonished. H e  returned to the palace and told the 
Qneen what had happened, but she would not believe it ; so they both 
went to the pagoda, ancl the Bing prayed as before, and received the 
tjame answer in the hearing of the Queen who was thcn convinced ; and 
they gave thc lazy dilty Karen, one of thcir (laughters in marriage." 
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Notes and Queries. 

ZOOLOQY. 

Reliablc information has at  last been supplicd by Dr. Jerdon regartl- 
ing the workers of one of the Indian species of Dorylns, an Hymc- 
nopterous genus, which, as F. Smith observes in his British Museum 
Catalogue, ' at present (1859) consists of inales 01ily.l Thc following 

extract from the Proceedings of the Enton~ological Society a t  their 
May meeting will perhaps induce others to carry on Dr. Jerdon's 
observations should opportuility offer. 

Mr. F. Sinitll read the following letter from Mr. T. C. Jerdon :- 

" Lal~ore, March lGlh, 1865." 
" I have at  last got hold again, after a long absence, of the speci- 

mens of worlrers of Dorylus, and they are, as you suggested, evidently, 
I think, Typhlopone. I t  is, however, strange to say, quite a Teriiies 
in its habits, working under ground entirely, and never coiiiing outsitie 
except ~ v l ~ e n  tlie males are coining forth lvinged, when they accom- 
pany then1 in swarms to the holes by which they malrc their exit. 
I first observed tlie nrorlrers at  Mhow, in Ccntral India, where they 
had undermined a house so coinpletely that the foulidation had to bc 
dug up, and I there saw the winged nlales (Dorylt~s) issuing out of 
the same holes as tlie worlters. I afterwards saw them twice again ; 
tlic last time in a green-house of thc Botanical Garcien at Sa1iarunpore, 
N. IV. Provinces. They were issuing every nlorning and cvcning in 
great nnmber~ from a hole in the flooring (lime), and several winged 
inctivitluals wcre with them, and tlicse entercd houses at night : this 
was in February. I have inet with Dorylus in every station wJlere I 
have been, and it is certainly curious that tlic ~vorhcrs arc so little 
known, as they must have been obscrvcd occasionally by 11undreJs of 
Kuropean~. I have a lot in spirits and cnclose yo11 thrce or iolir in 
this letter, enough, I dare say, to show if it is the sanlc fipccics mcn- 
t,ionerl in your ' Catalogue,' T. Curtisii, or not. Dr. Jaineson langllcd 
mc to worn wlicn I tallrcd of digging 1113 the flooring of his pet grcpn- 
hon~c,  1)11t, if I cvcr get nn opportnnity of another ncst in n gct-at-nl,le 
situation I will try nnd gct at t,hc I I I Y H ~ C I ' ~  of the fcn~:ilo. ~ I I I ~ O ] ~ ,  

l~owcvc~., nomc of tllc wingcd individunls nind bc fcnlales ; il nu(, tbcn 
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tlic only otl~cr conclusion is that the female always renlnins npterous, 

and is impregunted in the nest ; or, if winged, that shc is kept a forci- 
ble prisoner till her wings drop off. I would have mit ten long ago, 
but \\?as separated from the bottle containing the workers." 

Mr. P. Smith thought there was now little doubt that Typhlopone 
was the worker of Dorylus, as had been suggested years ago by 
Shuclcard. The female, however, was still unlrnoml. 

Prof. Westwood enquired whether Mr. Smith was acquainted with 
the insect which Gerstiiclcer represented to bc the female of Dorylus; 
i t  was very different from Typhlopone. Mr. Smith replied that ho 
lind never seen the large female in question, but he believed its con- 
ncxion with Dorylus to be purely conjectural. 

The following dificussion took place at the same meeting in regard 
to the flashing of fire-flies. Observation, we apprehend, will establieh 
the irregularity of these flashings, as testified to by Mr. Bates and 
Mr. Saundcrs :- 

The Rev. H. Clark read from ' The Reader' of the 1st of April, 
1865, thc following extract from a review of Cameron's rccent work 
on ' Our Possessions in  Malayan Inilia :'- 

(i The following account of that very common tropical phenomenon, 
the light of the firc-flies, is altogether new to nR, and not quite intelligi- 
ble.-Does the anthor mean thnt the littlc insects actually lrecp timo 
with each other so nccnrately, that thousands of thcm scattered over 
a shrub or tree a11 put out their l i ~ h t s  at thc amnc instant, and rekin- 
clle them with eq~lal punctuality ? If ~ o ,  herc is n new insect-wond- 
er, before which the economy of Lees and ants will sink into inaignifi- 
cance :-' The hu3hes literally swarm with fire-flica, which f la~h 
their intermittent light almost contcnlpornneollsly ; thc effect beill$ 
that for an instant the exact outline of all the bushes stands prominc.11t- 
ly forward, as if lit np with c.lec-tric apnrlr~, ant1 ncxt nlomcnt all is 
jetty clai-k-rlarlrcr froin the momentary illurninntion thnt preceded. 
T h c ~ e  flwhea sncceerl one another every threc or four seconds for nhut 
ten minnte~,  when an interval of ~imilnr cluration t,.zltes plncc, if 

to allow the inaccts to regain tlicir clectric or p11o~l)llol.i~ vigo~lr.' 
We commend this as R allbj~ct of investigation lor t l i o s~  1laturdid8 
who are SO fortutiatc as to live anlolig firc-ilicn." 



Mr. Clark adrled that, though he  was utterly unable to  give ally 
explanation of the phenomenon, he could so far corroborate Mr. G'a- 
lneron as to say that he had himself observed this simultaneous flash- , 
ing ; he had a vivid recollection of a particular glen in the Orgall 
Mountains, where he had on several occasions noticed the contempora- 
neous exhibition and extinction of their light by numerous indivi- 
duals, as if they were acting in concert. 

Mr. McLachlan suggested that this might be cnusetl by currents of 
~vind, which, by iadncing a number of the insects simultaneously t o  
change the direction of their flight, might occasion a lnonlentary con- 
cealment of their light. 

Mr. Batcs had ncver in his experience received thc i~npressioll oE 
any simultaneous flashing ; on the contrary, he thonght there was the  
greatest possible irregularity in giving and extinguishing thc light, 
and that no concert or connexion existed between different indivitluals ; 
he rcgarded thc conte~nporaneous flashing as an illusion, l~roduccd pro- 
bably by the swarms of the insccts flying amongst foliage, sncl being 
continually, but only momentarily, hiclden behind thc leaves. Mr. 
Batcs filrtllcr remnrlred that the light-emitting insects arerc Lampy- 
rid=, not Elateritlic (Pyrophori), ~vhich rarcly flcw by n igh t ;  thc  
Larnl~yridz had a weak vacillating flight,, the nmnbcr of species was 
very large, and he had himsclf found eighty or ninety sl~ecies ; several 
~pecies would flit about together, nnd in tllc sqliares of Par& hc had 
captured tllrce tlist,inct species; i t  woul11 be cnrions if there were any 
concert or action in ~ ~ n i s o n  bctwecn individnnls of cliffcrcnt epecics. 

Mr. Clarlr rcmarked that  the lights of the Lampyridz and Elnteridw 
wcrc perfectly distinguishablc ; i t  was tho former wllicll gave tllu 
intcrnlittcnt flashing light. 

Mr. W. W. Snunilcrs had frcqucntly obscrvcd thc firc-flics in Ben- 
gal, at  I'ontlichcrry nnd a t  Madras ; thcy u s ~ ~ a l l y  flcw at a height of 
tcn to fifteen or twenty feet, amongst thc foliagc; 11c ha11 ncvcr noticed 
nny fla~hing or rcgillarity of intenuission, and thonght that each intii- 
vitlllal IVRS perfectly irregular, and inclcpcndeilt in the exhibition or 
extinction of its l igl~t .  

M. Salli: (who was present ~3 n visitor) hat1 ncvcr ol~scrvctl any 
flashing or regular intcrmittcncy, or ~iiiliulta~~cons c~nissioi~ or chtinc- 
t io~r oT tlic l igl~t .  



102 ~i*otes and Qzlcries. (No. 3, 

Prof. Wcst~roocl was unable to  recall any analogous phenomenon ; 
thc simultaneity of the flight of Enzpis over standing water seemed 
to be the nearest in point. 

The following is from our late Curator. 

The Inuus assamensis. 
I n  the Notes and Queries published in the  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 museum, I " make Inuus 
assamensis of Maclellancl and Inuus pelops of Hodgson to be one and 
the  same ; " also, that I " never saw a specimen of Pithex (Inuus) 
pelops of Hodgson." 

Referring to  my Catalogue, I find that I placed Pithes pelops, 
IIodgson, as a synonyme of I. assamensis on the authority of the late 
Dr. Horsfield. Vide his Catalogue of the species of mammalia in the 
old India-house museum, now at  Pyfe House. 

Capt. Hutton may remember that he brought two living individuals 
of what he considered to be I. pelops to Calcutta, many years ago, 
from 3Iussoorie, which I saw repeatedly in his presence, though not to 
much advantage in the  small cage in which they were confined. 
When his family proceeded to England, those monkeys were shipped; 
but what afterwards became of tl.iem, I am unaware. 

Did Capt. Hutton ever see a specimen of I. assamensis, that he is 
enabled to pronounce so confidently on its specifical distinctness from 
I. pelops ? 

Not long ago, I esamined the original specimen of I. assamensis 
procured by McClellancl, which still rcnininv unique ; and I could not 
perceive that it differs in any respect from the common I. rl~eszis, 

excepting that the hint1 part of the body is not, na usual, strongly 
tinged with bright ferruginous or tawny, being uniformly coloured 
with the rest ; and my present impression (liable to coi-rcction) is, that 
i t  is merely an individual variety of colour of the common animal of 
Lower Bengal. 

Jwlinn Rota nnrl Mice. 
With reference to my pnpcr on thcsc animala (J. A. S. XXXIT, 

327 ct s~q.), I hoped to have been ahlc to retiuco the number 0 9  nomi- 
nal species consiilcrnhly, on exnlnination of the specinlcns in ill0 

British muscum and thc India muneum ; but t.hc lcsa known of them 



are generally illustrated by snch esceetlingly bail ni~rl imperfect sldus, 
that little can be satisfactorily made out fro111 them. 

The Mus Hardwickii, Gray, (noticed in p. 330,) rests on a single 
specimen in the British museum. I t  is certainly distinct from Nesolcia 

inclica, having a much shorter tail, meas~~iing (vertebrs) bnt 2 i  inch ; 
the fur dense, shortish, and of nniform length. 

M. (1) hydro~hilus, Hodgson, (p, 331,) has very soft fur, much 
finer than that of N. ilzdica. 

Nesokia G~ifitkii, Horsfield, (p. 332,) is founded on a young speci- 
inen of N. i?tdicn. 

Mus setifer, Horsficld, (p. 334,) is founded on a bad and imperfect 
specimen of RI. bandicota, (p. 333) ; but Jf. setveer apud Cantor, from 
Pinang, is very different, being identical with my M. andamanensis 
(p. 340.) The small specimen from Mnlacca in the Society's museum, 
doubtfully referred to M. setifer (in p. 355), is probnbly the young of 
Jf. a~zdan~n?tensis. 

M. l)r~cnneus, Hodgson, (p. 335,) as illustrntecl by a good speciine~~ 
in the Intlia museum, is identical with Jf. q~zen,oralis, nobis, (11. 340,), 
and Mr. Hodgson's name holds precedence ; the species being nearly 
akin to N. ctlemnndri~~us. 

M plztrimana~i~is, Hotlgson, (p. ,336,) in Inclia museum, is a wcll 
marlrcd species. 

" 11f. rlec~cnlnnoidrs, Tcm. (nec Hodgson,)" apnd Ilorsfield, (p. 938,) 
is the comnlon ill. rufiscelts, (1'. 340) ; and the M. asiaticus, Gray, 
(1'. 341,) nppcnrs to me to be no other. 

117. cnlcrlntior, Hodgson, nnd 111. ci1~1zamo9ncus, nobis, fp. 341,) arc, 
T tllinlc, identical ; but the Nipalcse upecimcns are illllch less brightly 
c~oloured than those from Burma. 
111. P C ~ T L C ~ I S ~ S ,  11obis (p. 345.) I found a speciinen of this strongly 

ninrlced specics, unnamed, from the Philippines, in the Derby museum 
of Liverpool. 

M. bacl~inn~ts, g~rbillincrs, and !7'l~robnltIi, (11. 347,) arc identical, as 
I siiggcded ; and I have 8-cn ~vllnt al>pcnrs to bc the very salne mouse 
from Syria nnd N. Africa. The spccinien of Rf. bnct~iawus, originally 
clcscribctl by mc, is now in the Rritislj muscum. 

Af. D~rjcclin!~rnsi~, I-Ior?ficlrl, (p. ,348,) coines cxccedingly to 
nl.  s/rnp'~~tr/rrs, TI. (1'. 319) ; nntl AT. /cr~.icolor, nohis, to M. 7/)i1771t0idCR 
O F  S. Airicn. 



M. ranl.a, Cantor ; Syn. M. n~z~sc~iliis apud Cantor, from Pinnng. 
Akin to 112. s~~z~scz~lus, but more deeply coloured ; the tail (vertebre) 
2$ inch, with about 24 distinguishable vertebrs. A miniature of 
J l ,  concolor, ( 344). 

This is a small further contribution to~vards the elucidation of the 
difficult group of Indian muride; and little or no progress can be 
made in  the investigation of the series until much better ~pecimens 
are available for exnmination. 

E .  BLYTII. 

Syepoorite. In all works on Mineralogy, a simple sulphicle of 
Cobalt, Co. S, is said to occur in Rnjpootann rnld to be used by India11 
jewellers for giving a recl colour t o  gold. I11 a recent paper in the 
Journal by Col. J. C. Brooke, inention is made of a cobalt ore, a sul- 
yhurct, occurring with Copper ore at  Ichctree. I s  this Syepoorite 1 
There is not a specimen in any of the principal muscums of Europe, 
or at least there was not a few years since, alld sho~zl(1 a careful am- 
lysis confirm the cliemical composition assigned to the mineral, it  is 
very desirable that specimens should be distributed. 

W. T. BLANFORD. 
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MYTHOLOGY. 

FUTURE STATE. 
Karen ideas of a future state are confused, indefinite, and contra- 

dictory. They seein to be a inelee of different systen~s. That  
which al>penrs to me indigenous I<nl.cn, corrcspontls to  the notions of 
the American Inclians. I t  represents the futnre.world as a counter- 
part of this, located under the earth, whcre' the inhabitants are 
e~ol)loyed precisely as they are here. When the sun sets on earth, it 
rises in the Rare11 I-1:~tle.s ; and ~vlicn i t  sets iu Hades, i t  rises on this 
world. The following story is adduced by the Kareils as proof of the 
accuracy of this cosinology. 

The cldcrs say : Thcre was cc inail who had a wife that  he loved, 
and she loved hiul in retnl-n. His wifc died, which distressed him 
beyontl measure, and he said. ' If thcre be any OIIC that will raise 

her 111) to life again, 1 will give hiln whatever he 111ay ask.' 
( (  A propllct or necromancer was fomltl, who raised his wife from the 

grave, and restored 11~1. d ive  to her home i11 the night. She pursued 
her ns~lal daily nvoc~t~iolls t h r ~ ~ g l l o ~ t  the night, but as soon as day- 
ligllt appcarecl she dicd again, ant1 rclnainecl dead all day, but revived 
at cvc mltl ~vcn t  to wol.1~ ns pcol>lc usually do in the morning. This 
coi i rs~ ~ 1 1 c  pnrsucd consts:ultly. IIcnce i t  is n~anifest, that people in 
tht. next world work just as they do in this." 

26 
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To  these icleas are appended others that appear to have been 
originally derived from the Hinclus. They *say that Hacles has a king, 
or judge, who stands a t  the door to  aclmit or reject t.hose who apply 
for admission into his lringdom. H e  decides the future of each. 
Those who have perfomed meritorious works are sent to the regions of 

happiness above ; but those that have done miclreclness, such as 
" striking father or mother," are delivered over to the king of hell 
who is in waiting, ancl who casts them clown into hell ; while those 
who have neither performer1 deeds of merit, nor are guilty of great 
crimes, are allotted a place in I-Iades. The Sgnus call this person&e;e 
Y~L: or Tlzsc-mie-Yzb and the Bghais PI1a-ma. Both are probably derived 
from t.he Hindu Ya-mcc ; and his office and duties are as old as the 
earliest recorcls we have of the Egyptian religion. 

TIIE SPIRIT WORLD. 
To a Karen, the world is more thiclcly peoplecl with spirits, than it 

is with men, and the occasions on ~vllich his faith rccluires llinl to make 
sacrifices and offerings to thcse unseen beings are intcrmina1)lc. 

Every human being has his guartlian spirit walking by his side, 
or wandering away in search of dreamy advcntures ; and if too long 
absent, he must be called back with offerings. 

Then the spirits of the clepartecl dead crowd around him, whom he 
has to appease by varicd and unceasing offerings, to preserve his life 
and health. 

Again there are all the conspicnons objects of the material world 
-the lofty mountain, the wide river ; thc dlndy tree and tlie innc- 
cessible pricipice, every one of wl~ich, by the awe they inspire, 
demands reverence ancl respect from liurnnn beings, xncl punishca each 
breach of etiquette with sickness or cleath. These too must bo 
propitiated. 

Thus, tliough the Karens havc no cuinhrous written ritual of am- 
vices and ceremonies, like the ICIahommcclans, the I3rahinins and tho 
Buddliist~ ; they havc yet an oral liturgy of obscrvnnces, as bnrtlcu- 
some as the servicee of the ancient Egyptians or the Rlosaic ritual. 

GUARDIAN SPIRITS. 
The word in Karon that designates the heart i~ also i~secl for the 

mind and soul. The seat of all moral cjnnlities is in tllc licnrt, and 
death is designated an the dcpartnrc of tllc h a r t  fro111 the body. 
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Some German critics say, that ( '  Psyche, in Homer, signifies only the 

breath alld the life ; never, as in the language of later tinles, the spirit 
or soul. Yet it goes to Hades and continues to live there." Thcre is 

something like Psyche, as thus defined, in Icaren Psychology ; yet in 
many poillts Inore like the genius of the Latins ; but differing as i t  
does from both, it will be better ill this paper to clesigllate it by its 
native name ; and explain it 11y its attributes. The Pwas call i t  LB, 
the Bghais Lai, the Sgaus Ka-18, and the Red ICarens Yo. 

This LB existcd before man was born, conies into the world with 
him, remains with him until death, livcs after death, and for aught 
that appears to the contraiy, is immortal. Yet no inoral qnalites are 
predicated of it. It is neither good nor barl, but is merely that ~vhich 
gives life to mortality. 

The LBs of a part of the dead remain on earth and become mischiev- 
ous spirits ; others go to Hades, where they are employed as on earth ; 
others go to hell, where they suffer puaishmcnt ; while others go to 
the Deva heavens, where they elljoy happiness. 

Although in this fitate, the Lh and the Inan himself, the Ego, are 
said to bc distinct ; yet in nearly all the representations of the future 
state, the mall seeills to be absorbed in t l ~ e  Lj. ; ant1 inconsistent as it 
is with previous representntions, it thcn appears equivalent to t l ~ e  soul. 

Somctinles i t  is spolren of as the Inan, before being united with the 
body. Thus a Bghai lvrites : 

" Thc elders say : ' Tllc Goil of tlic rvllole human race resides a t  
the foot of the ~1111, at the foot of the moon ; aw.1 people who are born 
are sent by God, and pcoplu who (lie arc calletl back 1)y God.' 

" Mcn at  tllc beginning arc in the prescnce of God, and he sends 

t h a n  forth ; but before scilding them, he ti.ics thcir courage. 1x0 
talrcs a sword and lays it across an abyss as a bridgt?, with thc edge 

uppermost, and ortlcr~ them to m:Jk ovcr it. Those who dare to 
wallr across it, t~rc holtl ; nntl Got1 scntls tllcnl into t l ~ c  world men. 
Thosc who, aftcr being urge11 two 01. tllrcc tinlcs, dare not go, God 
ecnds into the worltl womcn. 

" FVhcn God ~cndu tlirin forth, 11c givcs com~uancls in relntion to the 
times anrl the scasons of thcir rc t~u~~n.  I t  is rclnteil that a prophet, or 
necroinnnccr, looliing into the ~voi.lcl of spirits, on oric occasion saw 
neven mcn ant1 two womcn conling illto t l ~ c  world, and 11c licard tllcm 
talkiilg with ci~c11 otlicl-. Thc fi1.d 111:~n finid, ' Uucl 118s ortlerccl ine to 
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go and return.' The second said : ' Gocl has ortlered me to return, 
alter I am able to dram water.' The third said : ' God has ordered 

me to return, after I am able to weed.' The fourth said : ' God has 
ordered me t o  return, after I am able to  make i t  easy for my father 

and mother.' The fifth said : " God has commanded me to return, 
after I am able to go to  the Burman and Shan country.' The sixth 
said : ' God has commanded me to  return, after I am able to cultivate 
paddy for my father and mother.' The seventh said : ' God has com- 
manded me to return, after I have married.' 

'L The prophet said that  after this he saw thcm all born on earth, 

all boys, and he noted that they all died one after another, as he heard 
them say in his vision. 

" Of the two women, he said one carried tw-o Icyee-zees, and the 
other a basket on her back, and a spinning wheel an11 distaff in her 
hand. The first one he hearcl say : ' God has commanded me to stay 
~ v i t h  my Kyee-zees, till I am white-l~ca~led.' The other one said : 
' Got1 has commanded me to  pin thread and prepare cotton, till I am 
white-heatled.' The prophet said he saw both born in this world 
fernales, and the one came in possession of two ICyee-zees, and the 
other spnn thread and cartled cotton, in accordance with his vision." 

Accoriling to n Sgau authority, the LB proinises Gocl, before it comes 
into the world, that i t  will die by one or other of Reven tliings i t  says : 
" I will die in the mouth of a tiger. If I clo not die in tlie mouth of 

a tiger, I will die of some kind of sickness. I I rlonot die of tlisease, 
I will die by drowning. IZ I an1 not tlronncrl, I will die by tlie hand 

of man. If I am not lrilled 1)y man, I will tlie hy a fall. If I am not 

killecl by a fall, I will (lie by a blow. If I am not struclr dcnd, 1 will  
die of old age." 

The JAB ~ometimes appears after tlenth, and cannot then be distin- 
guished from the person hinl~elf. One story says : 

" After n certain woman's hnshnnd 11arl gone to the city,  he (lied. 
On hie return liorne, lie met her Lii in the ronrl, anrl triking i t  for hi8 
wife in the hofly, he s.i;ii(l: ' WIiere art tllou going 7' 81ie replied : 
' I am going to Ree my father and mother.' He was not a t  all  were 
that it WBR her LA, and she ~aic l  t o  hitn, ' Thou haflt R long way to 

go, let ua spenci the night together here :' He consentetl, and to 
obtain foocl for their suppt3r, shc went n i ~ i  naked it of her children, 
but they 'lid not nee her. 
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" Thougll thcy did not sce hcr, they still had sonle intlications of 
her presence. While her daughter was beating o11t l~ncl(ly, all t l ~ c  

paddy suclclenly leaped out of the mortar, and a fowl sud(1enly clroyl,c(I 
down dead. 

'' The lnan and his wife eat and drank together, and in the nlorning 
scpamtcd, to pursue their several journeys. 

" Wllen the llusband got back to his house, hc fonnd his wife dead, 
and his cllilclren and nciglibours preparing for the funeral. Thcn t11e 
truth ruslled 011 his mind, and he said : ' Chiltircn, I met yonr mother 
last evening in the road, ailcl we spent the night together. She was 
going on a visit, but alas i t  was her Lh. Had I but lrllo~vll it, 1 would 

have callccl her back." 
Although the bocly and thc La  are represented as nlattcr and 

~p i r i t ,  yet in thc following story, materiality seeins to bc possessed by 
the LB. 

" A certain woinan sickened a1111 (lied, while her husband was absent 
on a journey. While he was returning home, lie inet hcr LB on tlie 
way and asked : Where art thou going ? She replietl : ' I am goiiig 
to visit my parents.' He  thcn slapped her on the face wit11 liis hantl, and 
she camc to herself again and returned ~vi th  hcr husband home. 

" Whcn they arrived at  their house, tliey found thc people mourning 
over her bocly ; but shc immcdiatcly enterecl the body, and it cainc to 
life spin as bcforc." 

Thc Lh may bc ficpnratetl froin tlic pcrson to rvhicli i t  belongs during 

life. In  slcep i t  \vanclcrs anray to the ciids of thc carth, ancl our 
tlrcai-us arc what the Lh sees and csycriences in his yernmbulntions. 
W"icn abscnt in orlr wnking holus, we bccome ~rrealr, fcariul, sick, and 
if ahscncc 1)c protmctcd, 11catll ensues. IIcnce i t  is a nlattcr of the 
dccpcst intcrcst ~v i th  n Karen to keep his JAB wit11 hiin ; and lie is ever 
ancl anon nlalting offerings of food to it, hcnting a hn~uhoo to gain its 
attention, calling it bnclr, nnrl tying his ~ r r i s t  wit11 n bit of tlu.r~cl, 
which is snpposctl to linvc tlic p o ~ c r  to rctnin it. 

The forins (liffcbr ill (liflci.c~it tribcs, thorlgli the thing is s~tbstantiall~ 
thc snme. A Bghai writes : 

" Sllvuld R person be often sick ; if he cnniiot walk without beins 
weary, or worlr ~vithont f ~ ~ l i i l g  C X I I ~ I I S ~ C ~  ; if 11e 11ns 110 sppotitc for 
his foot1 ; if lie pines away, rtnd has a sallo~v conntep:lnc.e ; it is said 
tlint liis Lib has lcll hini." 
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Then his fricntls talre n fowl and a garmcnt of the invalid's, nnd 
they sprencl n mat down at the top of the steps. Thc garment they 
plnce nt the top of the steps, and taking a stick with which they stir 
the 1)oilil)g rice, they strilrc the steps, saying : 

" Mr. A. H., thy Lh has left thee, tlly LB has gone away. It is 
going t o  and fro ; going to  the Shans, going to the Burmese; and 

hcncc thou art nfraid. Tliy La has gone away, and thou art startled, 
thou art  not stro~lg, t1lo11 art not vigorous, thon art depressed, thou 
art heartless, thou hnst n sallow countenance, thou hast a cough, 
thou hast difficulty in breathing, thou art weak, thon art, weary; thy 
head is bald. 

' Now L%, I call thee, bent for thee. ITere is the great hen-bird, 
here the great male fowl. Come, come, COME. Come and dwell in 
thy dry place, in thy pleasant location, in thy house, as water tight as - 
the bottle gonrcl, to  thy clivan, to thy bedsteacl. Come and eat the 
flesh of the female biril, the flesh of tlle male fowl.' 

After thc fowl is cooked, the fowl anel rice are set out, and the sick 
man is made to  take hold of the  fowl's hencl, when his wrist is tied 
with n thread, nncl then the above prayer is repeated. The string 
is then cut off, the encl unravelled, and the cotton plilled from it 
rand ~csttered on the head of the sick man, with the following 
bleseing : 

' Mayest thou live till thy head is white, ancl thy teeth broken, 
like this string I '  

At the Sgau funerals, the presence of the La is said to be manifested 
thus. One end of a ~lenrler erect bamlmo in nttncliecl to the bone of 
the cleceased that has been taken fl.0111 the funeral pyTe. A ~ m d l  
thread with alternate tufts of cntton nnil hits of charcoal, with a metal 
ring, or bangle, at the cstt-enlity is tied to the other en11, ~vllicli makca 
the bamboo bent1 down in a curve; ancl under the bangle, nearly 
touching it,  is n brass bnson containing a boilecl egg. 

The closing ceremony of the bone fcast, i~ calling thc LA of the 

deceaner\, which is suppoacd to be hovering aro1111d till the fnncrrrl 
rites are completed ; when, ~ h o n l d  it respond t,o t,hc call, it is bidtlen 
to  (Iepcrrt in peace to  Hades. 

When thc apparatus ha8 heen pnt in nrtler, the rcletivcfl of the dr!ad 
in ~ucosssion and strike tlrt. edge of the hrsrr~ c ~ l p  with a bit 

of bamboo ; and when tllc one that was most bclovcd toucllcv the cup, 
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the LB responds by twisting ancl stretching tlic string till it breaks, 
ancl falls into the cup ; or at  least shakes ancl rings against it. 

A hunclred n~itnesscs coultl be procluced, n~ho  have seen it done. 
Indeed tlie thread is of such slender matcrial that a very little legercle- 
main ~voulcl be required to brcalc i t  under the weight of the bangle, 
and the bamboo is so slenclcr, tllnt i t i l l  less urould be necessary to 
malre it spring up and ~10~~11,  ancl hit against the sides of thc cup. 
But I have watched the whole ceremony, kept the crowd away from 

the machincry, and there was no inore answer to the calls, than there 
mas to the cries of the priests of 13aal before Elijah. 

Prophets, or Necromancers, m-e said to have the power of going into 
the invisible world, and bringing baclc the LB, mlien i t  has wandered 
away ; but the Elders warn their children against uurigllteous prophets, 
who for the sake of gain, when they cannot find tlle LB of thc sick 
peraon, will bring the LB of some other person in its place ; by which 
the disease is aggravated. 

Thus i t  would appear that a person may have another one's LB. 
The L'a is sometin~es supposecl to take tlie form or to inhabit insects. 

Thus when insects are flying aro~ulci n ligllt at night, tlle wish iu often 
expressed that tlie Lhs of beasts and delllolls ]nay be burnt to death, 
while tlie Lhs of human beings nlay avoiti the fire ant1 escape. Hero 
when an inscct flies into the fire, it  is said to be the LB of a beast, but 
when it hovers around anct flies away, it is rcgarded as the Lh of 

a liumnn bcing. 
According to thc representntioilu of sonle, bnt tlle idea does not 

prcvail extensively, each person hns seven Lhs that are constantly 
clcvising his death ; which is only yreventetl by a guardian spirit 
that sits on his hcnd. When that spirit jumps tlo1v11, the nlnn is lost, 
for tllcn oile or othcr of thc Lhs rushes on hi111 nnd lrills 11inl. Tlleso 
L ~ R  B C C ~  to be tho personifications of evils, natui.ul or moral. 

They are u~adness, epilepsy, lcchcry, wmtli, the exhibition of dreams, 
the beprer of diecases and langnor. " If our illat1 La comes, we bcconle 
insane ; if our epileptic LB coines, we arc scizccl wit11 cpilcl,sy ; if our 

lccl~crolis LB comes, we become lost to sli:~lnc ; if our wrnthlul Lii 
comcs, wc are fillcd with nngcr, malice, a n ~ l  couuuit murdcr ; if tho 
showcr of dreams conlcs, wc nrc orcr~~l~cl inct l  with drea~lis ; if thc 
bearer of siclcncss comes, we nrc prostrntccl by discrtsc ; nnd if languor 
comes, we fccl uuable to (lo anytliing. 
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The L b  is not confined to human beings ; as has been previously 

i~ltimatctl, every living thing has its Lb. When sitting by the fire at 
night, and an insect flies into i t  anrl is burnt to death, a Karen will 
say : '' There the LB of some animal has leaped illto the fire and 
l~urn t  itself to  death. We shall have meat curry to-morrow. The . 
snares and traps have caught son~ething." 

Plants too have their LBs ; and when the paddy appears sickly, it 
is sail1 that its LB has been devoured or led away, and it is called 
back in tlle following form : 

" Lb of large grained paddy, full grained paclcly, come I If at the 
fo r l i~  of the Salween and Sitang, come ! If in the west, come I If in 
the  east, come I If in the mouth of the bird, come ! If in the moilth 
of the squirrel, comc ! If in the month of thc monlrey, come I If in 
the mouth of the hog, come ! If in the nlontll of the rat, come I If 
in the mouth of the elephant, come I If in thc mouth of the dove, 
come ! If in the mouth of the sparrow, come I If in  the mouth of 
the porcupine, come ! If at the gources of the streams, come I If at 

the mouths of the streams, come ! If in Siam, come 1 If at Ava, 
come I It' a t  the corner of the kingdom, a t  the corner of the land, 
colrie ! Come, conze, COME, and dwell in the barn, come and reside in 
the granary." 

Even inanimate things that  can be put to useful objects, such 
instniments, are supposed to  have their Lhs. So if a inan drops hie 
axe while up  a tree, he looks Lclow and calls out : " Lii of the axe, 

come, come." 
Looking then a t  LS in all its usages, i t  seems to be the pcrsonifica- 

tion of the life, or efficiency of n person, or thing. 

DEPARTED SPIRITB. 

Tlic spirits of tlie dcarl resolve theinselvcs into two great classc8. 
Those wlio arc: not pcrrnittctl to  go to Hades, con.csponding very 
nearly to the. Eiimpenn  roti ions of ~ I I O R ~ R  ; and the spirits of tlie anccs- 
t o l ~  of the Karen#, who, on going to H:~clcs, were awn]-rlccl, on accollnt 
of their good tlcerls, n pli~cc in the heavenly worltl, where they escrciee 
n kind watc~h-carc ovt:r t l~ci r  tlcriccntlant~ on cnrth. The offering3 and 

~w;~y~rsmn, lc  to tlicsc beings sccln to correspollcl to tlrc Cl~i~lese worship 
of ancestors. 
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GIIOSTS. 
The z l l zb z~~ ied  dead. 

The Greelrs aucl Romans believed that  those who were deprived of 
funeral rites, ~vandered about, and were not allowed to enter Hades ; 
so i t  is no marvel to find this now to be the popular faith in Europe ; 
but i t  is not a little remarkable to  find precisely the same rites preva- 
lent among the Karens. 

The LBs of those ~ v h o  have been deprived of funeral rites, the Ka-  

Tens suppose, wander about on earth, and occasionally show thernselvee 
to inen as ghosts. 

The following story illustrittes the character of these ghosts :- 
" I t  is relatcd that a man was travelling and lost his way. When 

night overtook him, he inane a fire at  the foot of a large tree, and 
then ascending it, he built hiillsell a little booth among its branches 
in  which to spend the night. Before he got to sleep, he heard the 
ghosts calling to  each other, and, thinking they mere the voices of 
men, he replied to  them. 

( 'SO sooil as the ghosts heard him, one came upon him, mld wrestled 
with h i ~ u ,  and was repeateclly on the point of thro\ving Jiim down, but  

he  had a con~b  in his hair which in the struggle fell do1v11 into the 
fire below, and the sticlr-lac in the conlb burnt with a very strong 
smell. This smell made thc ghost coiigll and sneeze, congh and 
snecze, till he could endure i t  no longer, when i t  mn  away, and left 
him. Had it not been for the sillell of the stick-lac, the inan would 
have lost liis life, and by this incident me know that ghosts are afraid 
of tlic smcll of ~ticlr-lac." 

The sight of a ghost nlay be obtnined by the possession of a skull, 
or part of one. 

'' Formerly," say the Rarens, " there \\.as rt l3ii1.rnan killed by light- 
ning, and n Rnnnnii piclreci 11p a bit of his xlrull, and bringing i t  
hoine pixt i t  in t l ~ e   shes in the fireplace. 111 the night it btlrame 
a Tl1n11, came out of the ashc~,  and wallred abo~it  the 11011se, making a 
noise lilrc tho treatling of a man, and the wife :tnd chi1dl.cn of the-man 
wcrr grent,ly afmid. Tu the nlorning it cntcrccl the ashes again, and 
11ecnme a bit of sltull bone as bcfore." 

Sonle pcrsons, we arc tnltl, breed ghosts. " If a person goes rind 
tnlten tlicl sl<nll of n corpse, it Lccon~es a ghost, and the possewor can 

2 7 
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use the ghost to kill any one with whom he is angry. In  the day 
time, it is a slrull, or a bit of a one ; but in the night, it  is a man, 
None raise ghosts but wicked men and murderers." 

Spirits of those to710 died by violence. 

Another claw of ghosts, with a distinctive 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 devoured 
by tigers." The Las of these people do not go to Hades, but remain 
on earth preying on the Las of men. Hence they are propitiated with 
offerings, to induce them to free the Las they may have seized. To 
the previous class of ghosts no offerings are mndc. 

Nearly related to the preceding are the ghosts of wicked men who 
have been unjust rulers, or who have suffered death at  the hands of 
justice for their crirnes. They are regarded as taking the forms of 
birds and beasts ; and when persons dream of elephants, horses, dogs, 
vultures, Burmans, or Burmese priests, they are said to see these 
ghosts. Unaccountable sounds and sights in the jungles are also attri- 
buted to them. 

Varied offerings are made to these last classes of ghosts, of which 
the following is a specimen :- 

After food has been set out for an oblation, the sick is sprinkled 
with powtlered charcoal, and the following prayer iu made :- 

L 6 Here is property, receive the property, Talaing ghost, Burman 

ghost, hol-se ghost, elephnnt ghost, wild dog ghost, felis ghost, wood- 
pecker ghost, you call re re, r o  ro at the foot of thc pncldy mortar, by 
the pile of chaff, at  the brook, at  the place of drawing water. T h i ~  
person going to the bank, going to dl rw water, going to the now field, 
going to the old field, you have speared him, you have shot him, you 
have stnlck him, you havc beat him, you have saritchc3cl him, you have 
whipped him, you have beset him. Pluck out the hentl of your amow, 
pluck out the blade of your spear, pot lip the wonntl, heal the gagh. 
Lei  him be cool as wnter ; let him deep and be conlfortnlhe." 

The wood-pecker i.9 flair1 to be the ghosts' dog, and employed to 
hunt up game for them. 
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" It is related thnt formerly two men travelling were overtaken by 
night in a mountain gorge, where they built up  a little booth in 
which to  sleep. After darlc, the wood-peclrer screamed, and the men 
heard the ghosts saying to each other : ' The dog barlcs.' 

" Thinlring i t  was other men spenlring, the travellers hallooed in 
reply, when the ghosts said : ' The monkeys are leaping, let us shoot,' 
and immediately the snap of a bow was heard. Instaritly one of the 
men mas seized with a severe fit of shivering ; ant1 he went home in  
the morning and died." 

Hence the woocl-pecker is a bird of omen, and when a Karen hears 
i t  s:ream, he cries out : " Wwd-pecker, s l i~ui  me afar off. Shun nly 
house, shun my road, shun my way, shun my field, shun my garden, 
shun the roof of lily house, shun my place, shun my stream, shut1 my 
broolr, shun the place whcre I draw water. Shun inc, lreep afar off, 
go thine own may, thine own road." 

The Karens suppose that  their parents \\rho have perfornled mt?rito- 
rious acts go to a place of happiness above, which seems to cor~cspolld 
to the Dcvn heavcns of the Buddhists. The existence of God the  
original Creator of all thiugs is quite ignored, anrl he appears to ha\re 
no place in it. I t  has its rnlcrs and its subjects ; an11 one of the nalnes 
apylicd to thcm is tlie Burmcse dcsiguation of Inclm, the lring of the 
Deva heavens. 

Thcse bcings arc snpposcd to preside over births and marriages, and 
to esercisc a gcner:~l watch cnrc over their chiltlren on enrtll ; and the 
Kttrens mnlie offcl.illgs to thelu, as their tlciiied ancestors. 

Tlicre arc cliffcrcnt classes of worshippers or sects, as they n l ~ y  be 
tleno~ilinnted, \vho ln~~l rc  diffcl.ent lrinds of offerings. One sct of lvor- 
sl~iljpcrs offcrs only ricc ancl rcgetablcs ; nnotllcr offcrs fowls, niiotl~er 

hogs, 811~1 anotl~clr oxen or buffnloes. Those nrho sacrifice animals, 
so~neti~nes offer all tlirce as diffcrcnt rites, but tliose who offer rice 
a i d  vcgctablcs ncvcr offer sac~rificcs. 

Thew cliffcl*ent. rites a1.c lit~i.t1t1it:~ry in rliffci.cnt familic~ of the salne 
or of cliffcrcnt trilws. Thosc wl~ose ancestors offcred bloocllcss offcriiigs, 
offer bloo,llcsq oITc1ring.s ; ~ n d  those whosc pi-ogonitors sacrificetl ani- 
~ ~ l n l s ,  sncrificc nlri~ltitl~. 
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I n  the Tenasserim provinces, none are found who sacrifice oxen or 
buffaloes. A t  Toungoo, I have not met with those that offer only rice 
and vegetables ; and among the Red Karens, the Bghai rite in which 
a hog alone is sacrificed is unknown. 

There is much confusion in the minds of the Karens in relation to 
the character of the beings addressed, and contradictory statements are 
made by different tribes, and by different individuals of the same 
tribe, and much diversity prevails in the forms and prayers. 

The following is a Sgau prayer, when offering a fowl :- 
" Mothers and fathers, The-klu, I will offer you a great cock with 

a spur fit to stick a rice mortar upon. Take away sickness, take away 
disease, take away laziness, take away inefficiency, talre away sleepi- 
ness, take away drowsiness, talre away inability to obtain, take away 
inability to make a living, take away unsuccessfnlness, take away 
want of success, take away clebaseclness, take away wretchedness, take 
away the whole." 

The Bghsli forms, given below, are used when the sacrifice is a hog, 
but the Bghais do not seein to have any definite ideas of the Beings 
to whom the offerings are made ; much less so than the Sgnns. They 
require that the officiating priest shall be a wornan, the oldest of the 
family. The husband has nothing to do in the matter ; the wonian 
and her relatives are the only parties concerned. If the l ~ u s b ~ n d  is 
rich, he has to look to his own relatives to inake the ilecessary offer- 
ings for him, in which he joins. A Bghni writes : 

" The first thing is to brew 01- distil spirits for three days. Then 
little table is made with four bamboo posts. Leaves of a pla11t of the 
ginger tribe are next rollecl up in a mgar loaf forrn, and three joints 
of bamboos are cut off even. Spirits are then into thcse three 
bamboos, and the conical rolls of leaves with bamboo bottles of drink 
are all set upright on the table. Then a living hog itl put on a fan- 
ning basket. 

" The head of the offering, or ~r ies t ,  is a womnn, and she talres one of 
the conically rolled leaves, &lid, turning to the table, she pruya to YRU, 
as if he were present there. She prays thus : 

" 0, Yau-peu, thou dost now rlevollr the wliole family. We fee* 

hee with old spiritu, ant1 a great hog. Heal us, watch over nm, de- 
fend us. When we fall, raise ue up ; when we slip down, set us U P  
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again. Make us strong, malce us vigorous ; all of us. When we fall 

on the wood, hew it through ; when we fall into the coffin, split i t  
open, [ i .  e. raise us up from the point of death]. Establish us, make 
us immoveable. Let  not plots, let not devices against us succeed. 
Let  us have large crops, let us have good paddy. Let  us have little 
grass, let us have few weeds. Let  our labour be light, let us eat 

whatever we want. Le t  us succeed in our works ; let 11s eat with 

little worlr. Let  the effects of our labours increase, let our produce 

swell up, lilce rice in  boiling. Let  us ascend to the tops of the moun- 
tains, let us descend to the depths of the valleys. Let  us spear hogs, 
let us seize 'captives. Let  u s  purchase lryee-zees, let us dig out the 
pangolin, [i. e. let us accomplish difficult things]. I n  the water, let  
us be great roclrs ; on land, let us be large wood-oil trees. Let  not the 
tiger seize us, let not the tiger kill us. When the tiger would leap on 
us, may he growl ; when man would seize us, may he cough. When 
tigers would leap on us, may they wait for each other ; when illen 
would seize us, may they feel abashed. 11ct us devour a stream to its 
source, let us eat a creek to its mouth, [i. e. get possession of the 
whole valley]. Let  us eat up the rock to  atoms, lct us eat the salld 

to dust, [ i .  e. overcome every difficulty]." 
The priestess next lays her left hand on the ncclr of the hog, and 

with her right, she grasps thc hand of the oldest person in the com- 
pany, and shalring i t  slowly up and clown, she repeats the above 
prayer. I n  this way, shc goes round the ~vhole co~iipany from the 
oldest to the yolungest, repenting the prayer with each. 

The hog is killeil nest, but i t  is not killed with a knife or spear ; 
bnt a sharpened bamboo is forced into it on the right side, under the  
fore leg. When the brisllcs havc been singcd off, a part of the flesh 
is coolred with rice flour in a chatty, and a part in joints of bainboo ; 
but the hcad is hung up whole on tlic l-~osts of the table. 

When tlic rice and meat ifl spread ant, the priestess sllalres hands 
&gain with each one, ctnd prays as bcforc. S l ~ c  tlicn tnstes the food, 
and aftcr her the othcrs tastc i t  in succession, from the oldest to the 
yonngest. 

This tloilr, they risc 1113, and thc priestess tastes the ,spirits ; ~ n d ,  a8 

beforr, rill t l ~ a  rest follow her exanlple according to seniority. Aftcr 
this they a11 rcturn to the food again. 
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A t  evening, the stoniach of the hog is roasted, and all taste of it, in 
the ~nanller described above. 

Next morning a t  dawn, they take the posts of the table, and tbrow- 
irig thein away enclwise, as they would throw a javelin, into the earth 
without the  village, they say : " Now i t  is done, it is finished. Go 
thy way, return' to  thy place." 

After it is light, they coolr: the head of the hog, and eat it with any 
meat that may be left. On that  day the people do not go sway from 
the house. 

Next in order to  the spirits of the departed dead, in  Karen mytho- 
logy are their witches and wizal*cls ; but witches, among the Kurens, 
are not persons who have macle a compact with Satan, as European 
believers in witchcraft suppose, but persons possessed with a dcmon 
which they call Nci, and the Red Karcns Ne. The name does not 
correspond to the Burmese Nut, as some have thought, which denotes 
an entirely different being, but is equivalent to the Burmese Sung. 

According to one myth, the NB is an animal that Gocl commanded 
man to eat a t  the beginning, with other animals, but neglecting to do 
so, it became invisible and now eats him. 

Accoriling to another legcnd, it is a human ~tomach ; those posseseed 
of N h  having stomachs, while others are destitute of that organ. 
One story represents a woman, ~ v h o  had incontixieiltly nlarriecl a man 
posscseetl of a NA, as ~ayirlg : " I saw his sto~liach nnder his finger 
nail, but thongllt it was an insect." 

One man, with a Nh, was obnervetl whcn nslccp to be without B 

hcacl, ant1 to eat ant1 breathe from thc top of his ncck. These are 
he~cllew donlons in the IIinrloo n~ythology , 

A person po.;.ricssotl of a Nb is said to tlcvol~r people, but i t  is the 
LB, or vital principle that i t  tlevourx, not the hotly. Wlien i t  eats tlie 
eyes of another, thc eyes remain, hut they are blind ; tlie innttcr is 
left, but thc life has gone. 

S o r r ~ e t i ~ ~ l e ~  the stomno11 is rc~~~~cscnter l  as going nl~ont devouring 
men, but more nften the act is attribntccl to the person. One pmnoas- 
etl hp a Nb sees rnen ns hrauts, 2nd tlicir ryes na fruit. 

I n  one atory, R yolung man 11:ul n~nrrictl a wonlnn will, n NL, and 
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soon after marriage, she tvns seized with nil intense longing for glitter- 
ing fruit." H e  brought her all tlie frnits he conld fiutl, but none 

were of the right liind; and she sent him off to her mother, who 
lived in another village to  aslr ller for some. Her  mother said she 

knew what her daughter wanted, and told her son-in-law to go and 
visit the neighboors till she procured some for her.  he old ~vonlnn 

then went to  pounding rice in  a inortar before tlie house, when tlie 
children, who were playing around, came up, peered cio~r.11 into the 
mortar and said : " Grandmother, what are you pounding here 1" and 
as each one looliecl down into the mortar, nil eye clroppecl in, and the 
children were suddenly struck blind. After she had thus obtained s 
snlfiiicient quantity, she gathered then1 up, put them into n hollow 
bamboo, and sent them to her daugllter by her son-in-larv, ~ v i t h  tlie 
charge that he should not unstopper i t  and loolr in by the way. FIe 
did, however, when half way homc, pull out tlie corlr antl loolr in, 
when he saw the eyes rolling about, and some ol them jnmpcd out, 
of the bamboo ; and the eyes of the children that escapecl mere 
restored to sight again. Those that renlaiilecl he carried to his wife, 
who dcvourcd thein with great relish. 

IIuman beings oftcii appear to n person possessctl of n N& as rats, 

and are devoured as such. I11 onc story n illan is reprcscatctl as 
going to the fieltl, follower1 by his cliilcl, antl on rcacliing the foot of n 

large tree, thc power of the Nh calile ~lpoii him ant1 he devourcd liis 

little boy, thinliing l l i ~ n  to be n l-at. Hc t l ~ c u  retumecl to his house, 
and brought baclr with hill1 his other child, which lie devoured in  the 

satnc place that Ilc had eaten up its brother. He nest  went and 
hronght the nlotl~cr to the sccne of his fornier barbarities, but left hcr 
thcre a little ~vliile to look for a club to  lrill her. I n  tlie intcrvnl, a 

lizartl in tlic trce that had witncssetl the dcath of the children, told 
her what hat1 occurred, nncl t11.rn. ller 111) thc trec out of Iicr Iiusbantl's 
reacll. When lie returnecl, ant1 cor~ltl not gct : ~ t  his wife, 11e mas so 
enraged that he bcgnn to devorlr his Ow11 flcsli, ant1 eat 111) his arliifi 
nntl legs close to thc, body. 

A pcrsoil possessed of rt NB lins tllc power to tnlre the forill of 
anotllcr. I n  one story, an oltl man aslcs his nepl~ew in the inol.ni~rg, 
why he cnmc nntl ;~hnmpooetl'l~i~n so ~evcrcly dnring tho ~iiglit.. Tlr~~ 
ncplicw [lcclarctl lie lind not bccn ncnr I~im,  nnll g n w  Iiis uncle n slrord 
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to smite the visitor if he came again. The next night, the supposed 
nephew was a t  the old man's bedside again, and his uncle looked at 
him from head to  foot, and he seemed to be his nephew so accurately 

in every part, that he could not use the sword against him. I n  the 
morniling the nephew called, and asked if he had cut down his visitor. 
" No," he replied, ( '  he was from one end to  the other so exactly like 

thee, that  I (lid not clare to strike him." The young man sharpened 
up his sworcl and made his uncle promise to  cut down the man when 

he  cnme again without hesitation. This he clid, and struck off hie 
head nt a single blow, when he ilnlnediatcly disappeared. Next 
morning i t  was rcported that a man had died in the village during 
the night, and when the nephew went to look a t  the body, behold it 
was headless ; " so he then knew that  a NB hacl attempted to devour 
his ~zncle." 

The interchange of persons is sometinles represented as a change 
of skins. It is related that- 

1  ( Anciently there mas a woman possessed of a Na whose name was 
Po-kla, and she was as black as a crow. She would exchange skins 
with other people ; and when she met with a wolnan with a white 
skin, she woul(1 put on the white skin and clothe i t a  owner wit11 her 
own black skin." 

I n  one story she is snit1 to be the black slave of a young man of 
property that went abroad and brought home a handsome white wife. 
Soon nfter his return, 1'0-kln succeecletl in exchanging skins with her 
mistress, and took her place as her nlnster's wife, without her master 
sllspecting the change. The mistress was now beaten and cruelly 
used by her former slave. 

A t  the time of early paddy, ahe w ~ s  ~ e n t  into the field to drive 
away the birrls ; when all the doves nnd little hirtls came around her 
daily. She chi1rgetl the birch not to eat the patldy, and she had no 
occasion to run nfter them, for they remained with her in the booth all 
clny long. She orrle~.~d the dove to  go anrl bring her fragrant oil 
from her grantlniother's houac ; but when the clove rcachetl there, ,419 

broke her wings, ant1 for n Iong time she was nnahle to retnm. So 

Boon, however, R.R the wings healed,  he picketl 11p the bamboo joint, 
which contained the fragrant oil, unobaervetl, anrl flew away with it 
t o  her rnietress, lIer rnintres~ anointecl herself with the oil, and be- 
came herqelf ngnin, ancl even Inore beautilul. 
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Slie then went and told her husband that she was his true wifc and 
the other woman llis slave, as he might kiiolv by looking at  her tongue, 
which he ~vonld find to  be blaclr. I t  was found difficult, lio~vever, to  

obtain a sight of her tongue, for she mas aware of tlic conseqnerlccs. 
All attenlpts to nlalre her laugh failed, but they struck ller suddenly, 
when she screamed and exposed hcr tongue, which was seen a jet black. 
Her master then slew her with the sword. 

Tlieii he ~vis l~ed to live with his true wife again, but  she said he 
had defiled himself by his coiincction with tlic 11l:tclr sl:lve, and she 
would have notliiiig to do with him, till he had steel~ecl liin~self in 
water seven days and seven nights. H e  agreed to do the prescribed 
penance ; but after he had been in the water one day and one iiigl~t, 
lie was allnost dead with cold, and could scarcely spcalr, so his m?ilo 
had compassion on him, toolr him out of the water, warmed him by 
the fire, and livcd with him happily ever afterwards. 

The sensation in sleep, called " night ulare," is produced, the 
Karens say, by a N& being seated on the region of tlie ston~ach ; an 
idea vcry analogous to that received nnciently in Europeof its ol.igin. 

Such an cvil inflncnce is snpl>oscd to eniaiiate from pcrso~is possessed 
of NBs, that their praise is dcc~ned injurious to  tlic pcrsop or thing 
possessed. If one looks on a piece of grain and says : " Tliis is a 
very fine fielcl ;" thc grain withers, and bcconlcs sickly. If he says 
to a parent : " You have nice children ;" the cliildrcn bccoiue sick 
ancl perhaps (lie. 

IIence i t  is not always safe to praise the Karens or tlicir posse~sions ; 

for if any nccitlerit lial>pens to t l ic~n subsequently, tllere is great 
d a ~ g c r  tlint the person wlio praised thcnl will be reputed n'NB. 

Tlrc bclief in tlie existence of these Nhs is still very strong, and 
t l ~ c  persons ~ v h o  posse8s them arc deemed worthy of cieath. 

A few years agn, two yol~ng nlen appeared before a ICareii Goling- 
lrhyrulc in Mergui wit11 a charge ag:ainst a man of liaving a Nh. The 
magistrate's reply was of such a character, tllat they inlniediately went 
ant1 lrillcd the nian in ope11 dny. 

LORDA. 

In 1<arr11 i~rythology, every natural ohject has its 1urd or god in 
the sig~~iiictltioll ot  its possessor or presitli~ig sl)irit. There is not only 

2 ti 
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a lord of the earth, but there is also a lord to every couiltry and 
land an11 district. 

LORD OF THE EARTH. 

The lord of the e k t h  appears to be confounded with the king of 

Hades, and clearly coines from the Hindu pantheon, but probably 
through the Budclhists. The Sgaus furnish the following account of 

hit11 :- 
" The lord of the earth existed at the creation 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, he n~alres the tigers devour 
us, or the serpents bite us, or brings sickness upon us. Hence, if we 
go to another district, or into the jungle, me are afraid to speak 
unadviseclly, or to use bad language, We fear the lord of the earth 
will hate us. Therefore before we eat, we offer him a little of our 
food, and pray : ' Lord of the earth, eat first and preserve us, 0 lord I' 

" If we transgress in our language, while in a distant land, the 
lord of the earth will kill us before dark ; 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 arc dark ignorant people. Whatever 
transgressions we niny have been guilty of in our words by swearing 
or obscenity, do not, 0 lord, set against us. We will mnlce offering 
to thee annually, every year. If we (lo not die, your lordship ~htsll 
eat of our food continually and of our chilclrenls food, generation on 
generation.' " 

Thc spirits ~vliich are rlenietl adnlittance into IInrIea and are con- 

clemncd to become evil spirits on enlath, are regarded aR the servantfl 
of the god of the earth, nrld employctl to execute hi# orders. 

Anlong the Sgnns in the ~ o n t h ,  an annlial festiv:rl, uannlly in 
January, is obscrvecl, for nlaltillg offering8 to this gocl and llin follom7ers. 

The Bghais observe a similnr custon~, but i t  is varied n little. 
Once in t l~rce  years is the usual period for its ~~crfor~nance ; but in 
calanlitous times once in two years, while a uucce~sion of goo11 crops 

and genernl prosperity will clclny i t  to fonr or five ycnrs. Thr Rghai 
festival is held, when the yatlrly is well up, nbo~lt the montl~ of Jnly. 

As the rite hag been clescril~etl to me, the first thing (lone in to 
take a hog to a central position in the villatge In~~ds ,  and placing it 
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niitler a Eugenia tree, there erect a booth. The  Eugenia is chosen 
because regarded as a more holy tree than any other. The  booth is 
for the " four heads of t he  sacrifice," or priests, and elders to occupy. 

When the  booth is built, every man cuts three bamboos, one long 
oiie to represent a post in  his barn, and two short ones which he tics 

to the long one, to represent the  height t o  which he wishes his crop 
of paddy t o  reach when i t  is gathered into his barn. Then he malres 
in miniature, a paddy bin, a long pen, a hen coop, a trap, and a 

snare. 
MThen these prepa~satory measures have been talien, one of the 

heads of the sacrifice calls the people together, and a11 the  men 
assemble about the booth. The  lllost wealthy elders sit together with 
" the heads of the sacrifice" in the  booth, but  t he  young people and 
the poor stay without. No women are allowed to  be present. 

The ceremonies are introdnced by " the heaci of the  sacrifice" taking 
R sinall branch of the Eugenia tree in  his hand, when all present 
inlitate h im and take a leafy sprig of the  tree. The  leader liits his 
clasped hands to heaven with the sprig bet~vecn them, and 1 3 1 . a ~ ~  ; 
\vhen all follow his example, each asltiug in his praycrs for w~hatever 
h e  most desires. 

After the prayers, the head of the sacrifice rises up, and talting a 

spear, spears the  hog to death. So  soon as the blood begins to  flow, 

all the people jump up, and each one seizes his bamboo which had 
been set against the tree, and calls out with a loud voice : " May my 
barn be filled with paddy as high as my  hainboo I" Sofie cry oirt, 
" I have cnnglit nlany rats in  luy trap ;" nnd others : " I have snared 
many wild fo\vls in lily mare." Sonle dance with shields that  they 
have prepared for the purpose, and others beat drums, and blow pipes. 

T l ~ c y  next talrc the hog to the  villngc, and evcry man, yonng and 
olcl 1v11o is ahlc, liills a fowl ; and after tliey have coolred the hog and 
fowlg, and prep:~r~cl  the  food and drinli properly, tllcy carry the whole 
to the booth. T l ~ e r e  they plnce the food on a raised p1;ttforin pre- 
pared for the pnrpoRe, and taliing again sprigs of tho Eugenia tree 
hctmrcrl tlicir clasped hnnds, they all pray, snying : 

" Lortl of the Rcven heavens ancl ~ t \ \ ~ c n  enrtlls, lord of t he  wntcr, 
lord of thc. land, 'I'hic-lrho-~nn-lrhn, all of you, eat our ~ ~ o p ~ r t y ,  eat 
niir poi-k, eat our ~ o M ~ I R ,  mnlre our pac-ldy goo(1, our rive good, make 
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our dtlnghters handsoine, our sons skilful ; give ns food, give us drink, 
give us to beconle governors, give us to become elders ; enable us to 
buy Iryee-zees, to  spear with fatal effect; make our names famou; 
hearcl above and below; make us joyous and happy with our wives 
ancl children." 

After praying, they rise 11p and dance again. When the dancing is 
done, they set the food in order in the booth, to  remaill there all night, 
as not a bit of i t  is  to be eaten before the next day, and the11 return 
t o  thcir houscs, dancing all the way home. The remainder of the 
day is spent in their houses, drinking, dancing, aud beating Byee-zees 
and gongs. 

The next morning they all repair again to the foot of the Eugenia 
tree, when the heads of the sacrifice and the elders colnmence eating 
the  food and ilri~iking the spirits that  have been prepared and placed 
i n  the booth. All are alluwed to  partake that  choose, but the food is 
consiclered holy, and none hut the holy, clean, and upright persons are 
consiilerecl as proper persons to partake of it. The question of fitness 
is left, however, for every one to decide for himself. If a man feels 
persuarled in his own nlind that he is guilty of no transgression, but 
is 11prig11t 2nd holy, he gocs forward and partakes of tlle food ; but if 
his collscicnce reproves him for some mroilg deed or word, he joins 
the throng o l i t ~ i t l ~  the booth and occupies the time with others in 
dancing. Nor is unfitness to partake of this holy food confined to 
itnmoral acts. There are certain ceremo~~ial  unclcannesses ~vhich are 
regarded aannfittiug a Inan to 1)nrtnlre. For in\tnllce, if a man's wife 
is  pregnant, he is deemed unclcan, al~cl nnfitted to eat of this holy 
foocl. 

After the fenst is finishetl, the company returns to the village, dam- 
ing all the way as beforc ; and on arriving a t  tlic Ilonses, one or two 
of " the licnrls of thc sacrifice," go to the brook :tn,l draw t ~ v o  bnlnboofl 
of water for every fnrriily in tile village. After tile water IIAH been 
drawn, " the hcncls of the ~scrifice" call all the nlelnbcrs of each 
family to the hall or vernn,lah ; rncn, woluen, ant1 cl~il~lrcli, ant1 then 
he spri111cl~s or throws the watcr iron1 one Laulboo up011 them. 
Thosc who get wet are snit1 t o  l ~ c  free from cvil, 1,ccansc the water ifl 
11 holy water." One 1)nmboo full remains in the honsc till next morn- 
ing, when the owners go to the fields, and sprinkle it on tlieir gromillg 
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paddy ; and t.hey say, because i t  is " holy water," the  pacllly being 
wet by i t  will be good ant1 abunclant. 

I n  all t l~ese  ceremonies wonlen are carefully exclnclcd, except i n  
participating of the  " holy water." 

Tlle four elders tha t  are called (' the  heads of tlie sacrifice" or priests, 
have special nalnes or titles given them to  distinguish their ofiice. 

Tile first i s  called Deu-sai, i. e .  Lord of the \rillage. 

,, second ,, ,, Pghai-sen, ,, The Rlcssenger. 

, t i  ,, ,, Twa-san, ,, ICceper of tlle rillilge. 

,, fourth ,, ,, Sa-lrai, ,, Sigilificntion uncertain. 
Tliese offices are strictly liereilitary. Tlle fathers of the  present 

occupants held theni, and their places, when they die, will be held by 
tlieir sons. 

Ti'i'hen tlle priests officiate, they have embroidered tlulics given then1 
by the people. Sometiiiles they are einlroitlercd with silk, and often 
with red silk, ancl are made longer than ortlinary gclrmeiits. Tlie 
people give then1 also ear lrnobs nnci bends, and think tha t  i t  is very 
nlcritorious to do so. 

Some villages offer a cow or bnllock instead of a hog, and one of 

tlie RIopaha villnges near Touugoo nrere al~vnys in the 11al)it of scclr- 
i n s  a black bllllock for sacrifice. Tlieir tlesire was for oilc perfectly 
bl:~ck, without a ~sii~gle ~vllite or reel hair on i t  ; and for such an  
ailillla1 they wonld give ali~iost any price. 

GODDESS OF THE HARVEST. 
0 

Another distingni~lletl character is an old woman called grandnlother 
J3ie-gaa, ~vlio prcsitles oucr the  paddy. She seeills, froln the account . 
given of llcr first nppearaalce, t o  llavc been originally a serpent, and is 
no\r n ~viclow. 

" I t  is said, tha t  i a  fonncr times, a certain 1)crson cnltivntccl paddy, 
nnd gmntl~notlicr Bie-ynu with lier husbnntl toolr the form of taro 
pythons n11d \vou11t1 llielnselvcs arountl liis pilc of p:ttltly, when the  
patltly incrcasetl ciiorrnously. Tlie o\vner of tllc patltly ignorantly 
lrilletl t,hc illale sllnlre mlcl tlie fcmde ran nwny, but 6110 cursed lliin 
~ a y i n g  : ' We cairle in comp:~ssion ant1 helped t l ~ c c  with so ill11~11 

pntltly, nntl tlloll hnst killed 11s 1 Rlny thy  tlirce hnr i i~  of paddy 1:lst. 
only three mouth8 1' His paddy was doue in three months, and tlie 
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owner had to borrow money to buy more, that  he might live ; and he 
finally became a slave." 

Oiferings are made to her in a little house built in the paddy field 

for her residence, in which two strings are put for her to  bind the La 
of any person that may enter the field. The following prayer accom- 
panies the  offerings :- 

" Grandmother, thou guardest my  field, thou watchest over my 
plantation. Loolr out for men entering ; loolr sharp for people 

coming in. If they come, bind them with this string, tie them with 
this rope, do not let them go. It they will pay fines of money, do not 
let them go ; it' they will pay fines of silver, do not let them go ; but 

if they will pay fines in piles of paddy, barns of paddy, dismiss tlrem. 

Eat ,  grandmother, guard my fielcl, watch over my pliintation. Pour 
down thy children's rice and paddy, gmntlmother, or thy children's 
fields will come to nought, sweep i t  off with thy hand, bring it down 
continually." 

A t  the threshing out of the padcly another form of prayer is uaed 
as below. 

" Shake thyself, granclmother, ~ha l re  thyself. Let  the paddy ascend 
till i t  cqrials a hill, eqnals amountain ; ascend as high as Mount Than- 
thie, as high as Mount Pshan-ghau ; ascend and become a conspicuous 

object, ascend and become a distirlguishecl object ; ascend and look at 

the s u n ;  ascend ancl look a t  the moon ; ascend and look at the 
heavens, ascend ancl look below the earth. Let  my paddy $el grand- 
mother, b e t s  large as a mountain. Shake tl~yself, grand~nother, shake 
thyself." 

GODDESS OF FORTUNE. a 

There is a divine female who dwells on the ~ n m m i t  of Than-thie, 
the h i g h e ~ t  mountain lrnown in Burmsh, who ~ p e n d s  all her tinle'in 
blessing an11 cursing. The elders Raid : " If she curses the leaves that 

they may fall, they fall ; if she blesses the young leavca, they fi~rollt. 
If @he cnrew the trees to rlie, they ;lie ; i f  she 1)l~sscs them to lire, 
they live. Every thing, the elflers Ray, tnkcs  lace accortlillg to her 
imprecation~." 

When the long-nrmcd apes are heard screnlning nt night, it i~ 
they ucream on nccount of having heart1 the in~~recationq of the godljees 
TR-IR, the name given to this lady. The apes on Than-thie, at the 
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south-east corner of Toungoo, hear her words and cry, and the lan- 
guage is taken up by all the other apes within hearing, and is thus 
passed on from one to  another throughout the whole land. 

TIIUNDER AND LIGHTNING. 

The thunderbolt is regarded as a living being. I t  llas been seen 
and described by the elders as tearing up  trees in t l ~ e  form of a hog, 
and about the same size, bnt with bat-lilre wings. w h e n  i t  utters its 
voice, i t  thunders, and when i t  flaps its wings, fire is produced, and it 
lightens. 

When i t  lightens in the evening near the horizon, and no sound is 
heard, i t  is said that the young thunderbolts are flapping their wings, 
but they are not old enough to malre a noise so as to be heard far. 

RAINBOW. 

The Rainbow is deemed to be a spirit or demon, but the people 
are not united in regard to its true character. Some say i t  is a wonlan 
who died in pregnancy ; others, that i t  is a demon which devours the 
spirits of liuman beings, and then they appear to die by accidental or 
violent deaths ; and other theories are propounded. 

'( The Rai~lbow can devour men," says one. Wlien i t  devours a 

person, he dies a sudden or violcnt death. All 1,crsons that  die badly, 
by falls, by drowning, or by wild beasts, die because the Rainbow 

lias devoured thcir Ira-la, or spirit. On devouring persons it becomes 
tlli~,sty, ancl comes clown to drink, wl~en i t  is seen in the slry dfinlting 
~vntcr. 

" Therefore wllcn people sce the Raillbow, they say : ' The Rain- 
bow 11ns come to clrink water. Look out, some one or anotl~er will 
dic wiolciltly by an evil death." If cliildrcn are playing, tlieir pareats 
will say to t,lienl : ( Tlie Rainbow has come doma to drinlr. Play no 
more, lest solue accident slionld happen to you.' And alter tlie Rain- 
bow l ~ a s  bccu sccn, if any fatal acciclent happens to any one, i t  is said 
tlie Rainbow has clevoured him. 

The waters are inhabited by brlings \vliose proper form is that of 

clrf~gons, but that occnuion~lly appear as men, and who take wives of 
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the children of men. Unlike the Naiads of classic antiquity, they 
never talre the forins of females, but always appear as men. 

One girl, w l ~ o  had becn deceived and had talcen an inhabitant of the 
water for her husband, was told that she might ascertain his true cha- 

racter by watching hiin privately when he bathed. She clid so, and 
saw him in the water change to  a monster dragon, with a crest as 

large as seven wicle niats. H e  threw up the waters to the heavens, 
which descended in heavy rain. 

A water spirit called dIl~lc-lau-kwie figures largely in the Karen 

myths. A girl is represented ao having formed an acquaintance with 
this personage, and as holding clantlestine meetings with him, when 
she went down to the stream to draw water. Standing on the bank 
she sung : 

" Man-lan-lrmie, come, let us bathe together. 
Man-lnu-ltwie, come, let us wash our faces together. 
Mau-lau-lrwie, conie with beads and rings ; 
Come, come, as thou art wont." 

'' Mau-lau-kwie came, ancl they washed their faces together, and 
combed their heads togcthcr." 

This occurred frequently, and the girl's parents wondered at her 
long absence, when  he went to draw water ; so they scnt the younRcr 
chil~lren to see, and they came back with the report that their Hider 
had a meeting with Man-lnu-lrwie. Elcr f:~ther then ~ e n t  her off to 
help her gmntln~other, ant1 in t l ~ e  irlterval he went down to the water 
and called M:m-lau-lrwie, as his daughter had done. He came at the 

call, when his father-in-law cut off 11iu llencl with a swortl, a i d  split 
open his hear1 with an axe. 

When the girl returnctl Erorn her gran(lniothcr's, she W C I I ~  down to  

thc banlrs of the stream, and caller1 her lover as usllnl ; hut i l l d e d  of 

Man-lau-kwie, thcro came a long procession of tarll)olcs, c ~ R I ) ~ ,  CrAY. 
fish, shrimps, prawn, f ~ 1 1  ancl crocodiles. Slle :tslcecl : " Wllclt (loeg 

all this ~rican? Where :irc yo11 going? 
" A crocorlile rcl)lied ; ' Mistress, we are p i n g  to weep at the fll' 

ncral of III:~~i-lati-It~vi~, 
His father-in-law ciit off his heat], 

81)lit nlwn his hkrlll ; 
blan-lan-ktvie is tletltl, is tleatl." 

' ' She answered : ' I will go with you.' 



" The  crocodile said : ' Thou canst not go  ; ' but  she replied : ' I 
will go.' 

'' The  crocodile then said : ' If thou wilt go  with me, preparc seven 
cakes of bread, seven chatties of steamed rice, seven hams, and seven 
white cloths.' She  made the requisite preparations, and started off with 
the crocodile. The  crococlile said to  hcr : ' When I rnlaiggle my  body 
about, throw down a cake, a chatty of steamed rice, and n ham.' She  
went along, and fed the crococlile as he  directed ; and they reached the 
body of Mau-lau-lrwie, where she wept and sung:  

' Thcre is no one to  build the  house, 
There is no one to  build the  dwellillg ; 
The  flying sclnirrel's wings are split tuleqnal. 
Woulrl tha t  I had died with my husband.' 

A t  this juncture blau-lau-lrwie rose to life again ; and, on nttering 
rt word, the tortoise said Y&-lau ; when Mau-lau-kwie, exhausted, fell 
down, and h i t  against the breast of the  tortoise. 

Again they wept for Rlau-lau-lrwie, and when his wife sung, again 
he  rose to  life, and spoke a word ; but  the flying ~qlzirrel said Y&-lau, 
and Mau-lau-kwie fell against the flying squirrel, and tore his wings 

unevenly. Again they ~ ~ e p t , ,  and again his wife sung, and Mau-lau- 
kwie rose to life again ; and n o ~ v  to  die no more. 

After Mau-lau-kwie's wife had horn a child, the family went t o  
visit her parents ; ant1 one clay she went out to visit the neighbours, 
rind left t he  child in charge of its grandn~other  ; saying to  her : 
" RIother, if the babe amclkcs, do not bathe i t  in the brass bason." 

Afler the mothcr had gone out, the  child awoke, and its grand- 
nlother put  i t  into the bras!: bason to  bathe it, when i t  turned into a 

little yellow-tailed carp. The old wonla11 broiled it, and when lier 
dnlight,cr returned, told her what had happrncd, nnd what she had 
done. Thc mothcr toolr the fish, went down to the stream, and threw 
i t  into the  water. Her  sister follo~ved to weep with her for the loss 
of the child, but t,he mother rml clown tho 1):lnB on the crooks of the  
gigantic hcnn crecpcr, and slle (lid not clnrc to Eollo~v, hut st,ood weep- 
ing nt the top of the stccp bnnlr. IIci. father caine and aslied her, 
1~11at s l ~ c  wns crying for; nntl on Ilearing, 11c cilt off the vine in anger ; 
and i t  fell clo~vn into his son-in-law's great 11,711 and fillet1 i t  up. 

29 
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EIiv (laughter called out : " Father, thou hast given me up now. 
Thou hast cut off the gigantic creeper, and I can no more visit thee." 
Her father heard these words, anti he also heard his grandchild. 

'' I visited grandmother, I visited grandmother; grandmother gave 
me an egg to  eat : I visited grandfather, visited grandfather ; grand- 
father gave me a fowl to eat." 

H e  heard the voice of his daughter and the voice of his grandchild, 
and he dived down into the  water time after time all day, but found. 
nothing, and returned home a t  eve sorrowing. 

D ~ L Y A D ~  AND OREADES. 

The elder8 relate that  Mount Kie-ku, in the Bgliai country, 
and the peepul Tha-lra-u beyond the seas engaged in war. 

I t  arose on this wise. The peepul had a daughter whose name was 
Bu-ban, and the mountain had a son whose name was Phai-thau-o ; 
and the two were married. After the marriage, she came and lived 
with her husband's family. 

She was possessed of miraculous powers, and did not pound padrly. 
8he would take a single kernel of rice, and split i t  in two, and then 
throw one half into the rice bin when i t  was filled with rice immedi- 
ately, and the other half she threw into the rice chatty which became 
filled with rice in the same manncr. 

Her neighbours were envious, and mount Bai-tha-lu seized hor, and 
gave her to  mount Po-phan ; and mount Po-phau gave her to mount 
De-pha-ho ; and mount De-pha-ho put her in the stocks, which still 
remain. There she sat, and nfopt, and blew her nosc ; nnd the marks 
of her fingor nails, where she wipod her hand on the roclrs, are yet 
visible. 

The peepul, Tha-ka-u, became voi-y angry with mount Kie-ku on 
account of treatment his daughter had received, find mndo war with 
him. 

The peepul bring in the sea, maclc the crocotlilcs l l i ~  ~ o l d i e r ~ ,  and 
mount Kie-ku's ~oldicrs were th~lntlerl~olts. When they fonght, the 
peepul mado the waters rise, ancl  often tho earth, and tho rrorodilog 
thrust tllcir tails into the gronn(1, so that tho ~i t les  of the mollntsin@ 
slipped down. At each land elide, they would sny : " Thcrc die8 an 
officer." 
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When nlount Kie-lru attacked, lie made i t  so hot that the sea was 
clrieti up, and the crocodiles could not l ire in it ; and he threw his 
thunderbolts a t  the peepnl, and ~vlien a branch was struck off, they 
said : " There dies an officer." 

The peepul came and fought the mountain several days, but getting 
the worst of it, he said : " I will retreat." I n  his retreat Phai-thau-o, 

his daughter's husband, intercepted his path, and hid himself in a 
gorge by the may, watching for his father-in-law to come along. H e  
had a sword, and a gold comb that shone lilre the sun, and to  keep 
hiu~self from being seen, he put his comb uncler his foot and trod on 
i t .  There he stood in the interstice of two rocks, and when one of 
the peepul's officers came along, he smote him with his sword and 
lrillccl him ; and so 011, one after another, till he had nearly killed off 
the whole. There was only onc left. H e  said to himself: " They are 
all ended, and took up his coinb, and put i t  in his hair again, wliich 
made him visible. 

The remaining officer said, as he came along : " A great many 
people have gone before, and yet the sound of horse or elephant is not 
heard ; " and starting on, lie saw l'hai-thnu-o, who111 he cut down and 
lrilletl wit11 liis sword. 

Until this day, people flay the iuntter is not finished. Thcy have 
a saying : " Man-lrhe'~ contention is not settled : RSau's contentioil is 

not settled." 
BROWNTER. 

Now and thcn, we fintl a good uatl~red ~ p i r i t  appearing in Karen 
stories that comes for some one's benefit. Here is a ~jpecimen : 

" Tlle elders say that tliero was once a poor orphan boy, that owned 

nothing but a dog with Reven tails, 011 one occasion, he noticed liis 

dog go and bark on a hillock in tlic field nonr his house ; but mlien he 
went there, hc iountl nothing, SO he came away. Still the dog remain- 
ecl bal.Iring, autl he went again and dug into the hilloclr, when he 
fonutl a cavity wit11 an egg i11 it.  I j c  took the cgg, inte~iding to eat 
it, put i t  in n baslrct, nnd went t>o ~vork in his field. During l ~ i s  
absence, the spirit in thc cgg coolred the poor youth's rice and 
curry for h im;  anti when he came honlc, hc found his mcal reatly 
lwe~aretl for liinl, but he wtw afraitl to  eat it, and he went to  
t , l~c neiglibours to  inquirc if they could explain the mnttcr. They 
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replied to 11i1n rolighly : ' Tho11 art an orphan, thy house is nasty and 
dirty, who clost t l ~ o u  think would go up  into i t ?  ' H e  returned to 
his house, and being very hungry, he said to himself : ' If I die, I die, 
I will eat.' So he ate, sncl nothing happenecl to him. 

" The same thing occurred next day. His food wns coolred and ready 
for him on returning from his labour. The following day, he deter- 
mined to  watch ; so after going away, he returned cautiously, and he 
saw a young woman come out of the basket. She went to the brook 

and brought water, and then cooked the rice. H e  showed himself to 
her, ancl she no more took the form of an egg, but became his wife. 

She said to him : ' My name is illiss Egg, but never speak my name. 

If thou dost, I shall clisappenr, and thou wilt see me no more.' 
" People frequently aslred him for his wife's name, but he never told, 

till they induced him to drink arrack to intoxication, Then he reveal- 
ed her name. When he came to  himself his wife was gone, and he 
we yt bitterly. 

" His (log said to him : ' Master, don't cry.' We will go to where 
Mistress is.' H e  answered : ' If we go, shall we find lier ? ' The dog 

said : ' Follow me.' 80 away they went together, till they reached the 
banks of the Salwen, when the dog said : ' I will swim across. Take 
fast holcl of niy tail, ant1 on reaching the other ~ i d e ,  clo not say : ' Good.' 
If thou (lost, my tail will tlrop off.' H e  failed, however, to do as he 

was commanded, antl on getting on shore he exclailned : ' Good 1' 
when one of the dog's tails dropped off. 

" They kept on their wity, till they reached nnotl~or large rivcr, where 
the  Rame scene was enacted ; and so on, till tlicy hati crosged Reven 
large rivers an(l all the clog's fieyen tails hat1 tlroppecl off. On losing 
the last, the dog snit1 to hi8 rnnster : ' I slinll (lie, antl tlrere are lnally 
crow-rontls on the way. If mnstcr gors on, let 11im take lny h o f i ~  
with him. On .reaching the first rrossings, cut off my hcatl, and try 
on which rontl the 1,loocl drops. Follow the roml on n.llic11 ~ n y  1)lnod 
clropx ; nrlrl on conling to n nlnltitutlc of honsc~,  try thc foot of the 
~ t r p r  of eavli I~ouse till my I~lootl drops dotv11 011 one. The house in 
wliich niy hlistress  live^, is the ant? 011 wlrich rliy blootl ilropa upon 
the nteps.' The clog censetl ~pealcing, ant1 i~nlnetlintely expirrtl. Thin 
time the n ~ a n  follo~vccl  hi^ clog's directions, and fonlltl his wife." 
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The Karens, i n  some of their observances, come very near t o  t he  
worship of " stoclrs and stones." Many keep stones in  their houses 

that  they suppose possess n~iraculous powers, and which seem to  re- 
present the  household gods of the  ancients. 

A Bghai writes : 
" The elders say : S o ~ n e  stones are possessed of superhuman powers, 

and if we possess thein, we shall succeed in our undertakings, and 
obtain a sufficiency of food. If we possess but  a little, tha t  little will 

not be expended by using, but  will always be enough to  supply our 
wants. 

" Sonle stones are called paddy stones, because those who possess 
them, obtain good crops of paddy. Some stones are said to nlalre u s  
invulnerable ; so tha t  when javelins are thrown a t  us, fipears thrust 
against us, or blows aimed a t  us with swords, we shall not be h i t  ; or 
if hit, they will not enter our flesh. 

" These stoiics crave blood. If we do not give thcm blood to  eat, 
they will soinetilnes cat us. So people kill hogs and fowls, and then 
pour the blood into :I, vesscl, ant1 put the  stoilcs into thc Llood. 

(' If the stone8 are t l i ro~rn  alrray, alter a considerable time, they 
will be sometiincs fonncl to have colne bncli again to thcir old accus- 
tomed plnccs. 

" I n  n village of thirty families, perhaps ten nrill hnr-e these stones ; 

but in some villages nearly every fanlily n d l  have them. They are  
somctiines boliglit nlitl sold, anti those that  arc rcpnted good ones, 
will scll a t  from thirty t o  fifty rnpees. Some that  have been in a 

fainily n long time, the oTvncra clnrc not sell. If a stolie is sold a t  
less than its rcnl value, or is stolen, it  will return to its foriner owner. 

" Wc hnvc llearcl that  thc inhn1~it:ints of tlie village of n c ~ - l ~ l ~ - l i l ~ a  
hnd n nuii~ber of stones, the yi~incipal onc of ~vliich tliey callcd 
Lwni. No olle darctl to  tonch or even loolc on tlicse stunes, excepting 
tllc offiriating pricsts in the sncriliccs to tlic lortl of the  earth. Tliey 
hat1 cl~arge of the stones, nntd wcrc callctl their lord8 or masters ; and 
wlicn a 1)lnclc hnllock was sacriiicerl t o  tlic lord of the earth, a fowl 
was sncrificcrl t o  thesc stones in t l ~ c  same place. 

" It is flitkt the Burmesc. on olic occnsion made an attack on 
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this village and carried away all their stones ; but afterwards all the 
stones came back to  their old places. 

" &Then the teacher arrived, they carried away all their  tones into 
the jungle, and built a chapel, and said ; ' If the stones come back, we 
will not worship God, bnt if they do not come back, as formerly, we 
will worship God.' The stones have never returned, so the people 
worship God to  this day. The inhabitants of that village stand in 
great fear of stones, more than ordinary. 

" We have also heard that  the Pakus have stones, like a man's fist, 
and when they have any hatred against any one, they will strike the 
impressions of his foot on the ground with one of these stones, and 
the man dies." 

I have seen many of thcir stones, but there is nothing remarkable 
in them, and they possess nothing in common, They are most usually 
bits of rock crystal, or jasper, or some variety of chalcedony, but 
never of any value, or in any way curious. Occasionally they are men 
lumps of stratified rock, remarlcable for nothing but the numerolla 
thin lines of strata displayed on their edges. 

The possession of one of these miraculous stones had much to do 
in clivirling the Red Karens into two tribes, eastern and western, 
they are now found. The story has been related to me thus ; '' There 
was a Sgnu called Shapan, who porsessed an exceedingly good stone. 
H e  set himself up as a kind of political teacher, and travelled abollt 
from village to village among the Sgaus ant1 Pakns. They said to 
him, ' We cannot receive thee. If we receive thee, shoilld the king 
a t  Ava hrar of it, the B ~ ~ r m a n s  will kill us all.' 

'' As hc conlcl not sl~ccecd among  hi^ own countrymen, he took llis 
wife and wife's fiister, and went away to the Red Karens. Tlley 

received him and hnilt him a house, nncl it wan not long before 
began to work miraclea with his ~ tonc .  The stone was remarkable, 
i t  is u~irl,  for having thc power to chan,ge its colonr. I t  could chanP 
froin 1,laulr to yellonr or white at blcasure. Thc result wnn that till 
the Retl Karens believet1 in him. They 1)eIieved in him NO fully that 
t h ~ y  were clixcus~ing tht? question of rrinlcing 11i1n Icing. 

" A t  thifl juncture, n Ron of tllc king of Avn rebrlletl ttgaillat hi# 
Inthcr, hilt his fnthcr owrcnnle him nntl he fle(1 to Tonngoo. He (lid 

not dare to rern~in long there, however, for fear of Iiis Fnther, 80 he 
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went into the Red Karen country, where he met with Sliapnu, and 
married his wife's sister. I11 the end, the Burman succeeded in 
establishing himself in the eastern part of Karenee, killed his brother- 
in-law Shapau, stole his stone, and became king or chief of all the 
eastern part of the Red Karen country, where his descendants rule t o  
this clay," 

MAGIC. 
Karens believe in the magical properties of tliings, as illustrated in 

the following story :- 
THE MAGIC RING. 

" The Elders say, there was an orphan child brought up by his 
grandmother, who mas so lazy that he wonlil not open the skins of the 
wild plantains when he wanted to eat then], but made his gmndmo- 
ther do i t  for him. H e  would do nothing but play, so he got t h e  
name of Mr. Laziness. 

" His grandmother, finding a trading boat going down the river, 
persuaded the boatmen to talre him along. When on board, he 
would not do anything. If the boatinen gave him food, he ate ; if they 
gave him none, he fasted. They found hiin good for nothing but to 
watch their boat when they left i t  ; 'and for this they gave him 811 

occasionul two annas or a quarter of a rnl)ee. 
" One niorning, when all the men had gone up into the tonm, and 

he was left alone in the boat, he heard that onc of the citizens was 
about to  kill a cat, and he asliecl perlnission to buy it, aiid it was sold 
to him. 

" Again, about noon, llc heard that  another one was going to lcill 
a rat, that had done some mischief, and he bought off that alvo for 
tlirce pice. 

" Towards evening, several of the citizens came along wit11 a crocodile, 
that they had just talrcn, and wcre about to kill, for having clevoured 
~everal  men. This, with a dog, he bought for a ciuartcr of a rupee. 

He  put tho - crocotlile into tllc boat, when i t  spnke ancl said to him : 
' Mi~ster, tho11 hast hnil mcrcy on me ancl bought me, anti I sliall not 
clic. The ~*cnson 1 tlevour nlen is, that  thcrc is a gold ring in my 
head. Tlic ring is untlcr the flesh in niy head, and whatsoever I 
clceire, 1 o1)tnin. C l ~ i ~ e l  it out, tnlrc it lor thysell, and let nle go into 
tlrc. wtdcr.' So lie tovlr n cl~iscl belonging to one oi the boatnlca, 
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cut the gold ring out of the crocodile's head, and let i t  go free in the 
water. 

" He put the gold ring on his finger, and when he desired silver, 
silver came into his box ; and when he desired gold, gold came into 

his box. The boatmen came back to  the boat a t  night, but knew 
nothing of what had happened ; and he returned with them to his 
home. 

'' I Ie  told his grandmother to  go to the king of the country, and 

ask his daughter in n1arl.iage for him. She said : ' Dost thou want to 
be lrilled by the king's s\voril ? '-anci refused to  go. He replied : 
' If thou clost not go, let thy arm come out of the baclr,' and imme- 

diately her arm come out of her baclr. Being unable to withstand 
her grandson, she finally went to the king, ancl asked his daughter for 
him. 

" The Iring said : ' Let thy grandson build a bridge of silver, and a 
bridge of gold from the foot of thc steps of your house, to the foot of 
the steps of my palnce, nnd then he  hall have my daughter in mar- 
riage; but if he does not, then yon shall die.' The old woman returned 
weeping, but when she told the Iring's terms, he bid her cheer up, for 
he could easily comply with them. 

" Dnring the night, he rlesirecl s fiilver bridge and R golden bridge 
t o  stretch itself bet~vecn his house ancl the palace, and i t  was done. 
So in the morning the kin3 led his daughter over the golden bridge, 
and gave her in mnrringe to  Mr. Laziness. 

" There mns a Brahmin nt court, who came to the princess, and 

said : ' Thy hu~bancl wears a golrl rins, nnrl he mill not allow thee to 
put i t  on thy finger.' Shc replied : ' If I ask Ilim, he will.' So she 

aslretl her husband to allow her to wear the gold ring, and he at once 
granted her request. 

" When the Brahmin saw the ring on her fingcr, he nalcecl to see 
i t  ; and she hanrl~rl i t  to him. Imme(1iately he put it on his finger, 
and esclnimerl : ' Fly away, fly away ~ a l a c e  ; ' ant1 the king's palace 
flew away to the other side of the ocean with the Brahmin and the 
princc~s in it. 

" The king said to  hi^ ~ervant.8 : ' Because I received Mr. Lazinefla, 
I have lnst my palace, go put him in ~ r i ~ n n ,  and to-morrow go and 
kill him.' The king'a a e r r ~ n t s  went and put him in pri~on. 
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" He was acconlpariiecl to the jail by his dog, his cat, and his rat ; 
and he ordercd theill to go and fetch  hi^ gold ring from tllc Bralilnin 
that night, and to be sure to be back before inorning. Away they 

went at once. The clog swain across the sea, and the cat and rat rode 

on his back. 
" When they arrived a t  the Brahmin's, they found him asleep uncler 

wire musquito curtains. Tlle cat told the rat to gnaw a hole through 
the curtain, which i t  did large enough for the cat to gct ill. They 

Loth went in, and the cat said : ' Rat, smell about, and tell me where 
my master's ring is.' Tlle rat replied : ' I snlell the ring in his n~outh. '  
The cat then said : ' 1 will bite him in the throat, a i d  if he voillits 
up thc ring seize i t  quiclrlys' The rat replied : ' Perhaps our inaster 

will thiulr 11~13 killed the Bralimin, and then he will kill US. To l~lalce 
him throw the ring out of his mouth, 1 will put uly tail up his nostril 
and ticlcle him till he sneezes, and then he will throw the ring out of 
his mouth ; and then you must snatch i t  up imlnediately.' 

" The plan succeedecl. They obtained the ring and both ran out of 
the house to thc dog, that was waiting for them outside. H e  asked, if 
they had gotten the ring ; and on being told they hall, he said : ' Give 
i t  to mc, you canilot carry i t  safely.' So they gave i t  to him, and 
put i t  in his mouth. 

, 

" The whole three returned then across the sea, as tliey came ; but 
when half way back, the dog saw a paclr of otters in the water and he 
barlred a t  them, when the ring was thrown out of his mouth into the 

sea, where i t  was swallowed by a fish. 
" The cat said : ' This i~ hard. The ring is lost, and our master will 

l ~ c  Itilled in tlie nlorning.' Tllc rat said : ' The otters were the cause 
O[ tllis ~~lisfortune. Dog, go bite them on the rocks.' The dog leap- 
ed on the rocks, and bit an old otter, saying : ' I t  is on your account 

tli ,~t ~ v e  have lost the gold ring illto the sea, and our master rvill be 
killed in the morning.' The otter replied : ' Do not lrill me, I will 
get the f i ~ h  for ~011.' SO he pl~1ngc11 into the ~vntcr, brought up the 
fish that had swallowed the ring ; ant1 the cat lipped it up ant] took 
the ring out of its belly. They thcn continucd their jour1ley, arid 
a~~ivec l  wit11 thc ring withont Rsther accident, nrhich they delivered 
t,u t l~cir  master ; wl~o  tliell delivered hiillself froui prison, and br"ugllt 

3 0 
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back the palace wit11 the Brahnlin in it. H e  slew the ~ m h m i n  with 
all his relatives, and exter~nillated the whole race." 

Men-eating giants are ainong the snpernntural beings with which 
n Icnren has to  contend ; and their exploits are heard as often in 
Karen nursery tales, ns they formerly mere in  Europe. Here is a 
specimen : 

" The elders say that  a little girl went down to  the brook to draw 
w.rter in the usual Karen bucket, made of a joint of a large bamboo. 
When she laid i t  on the surface of the stream to  fill with water, it 
escaped from her h:~nds, ancl floated a w a p  Sllc ran after i t  down the 
bank, till she reacliecl a clam, which proved to be the dam of a giant, 
Soon after her arrival, the giant came down to  fish, and mas about 
to devour her ; but 8he told her artless tale, and the giant spared her, 
ant1 took her up to his house. Here they mere met by the gianteaa 
w l ~ o  congratulated her husband on having picked up fio nice a morsel 
for their dinner. However, the old giant prdected the child, and she 
becn~ne their ailopted claughtcr. 

" On one occnsion, when the old people went ont, a,¶ they said, to 
search for greens, they lcft the little girl in the house, and charged 
her not to look into two baskcts that were in one corner of the room. 
Her curiosity being excited, no sooncr mas she left alone, than she 
peeped into the baskcts. One was found fille,l with gold and silver, 
and the other with nothing but tleait men's skulls. 

" Ever after making this cliscovery, she importuned thc giants to 
allow her to retiirn home ; ant1 they finally consentecl, h i t  the old 
girrntes~ required before her dcpartnre to  look over ller heat1 once and 
pick o i ~ t  the vermin ; an act of coi~rtesy often performed by ICarena 
for their friends. On looking into her hair, the little girl ma8 
astonished to 611d it filled with green makes and ccntipcdes. 8110 

called for an axe, and chippe,l away in the heat1 of the old ginntefl~ 
till she could endure it no longer, nnd then permissioil wns given tho 
little girl to depart. 

" Before going, the gi;innt~ told her she might take one of the 
baskets with her ; whichever one she chose. 811e snirl ; AB SOII are 
getting into years, an11 cannot well weave brasketfi, I will take the old 
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one. This she knew contained the gold and silver ; and she wae 
permitted to take it. 

" When about to start, the giantess said : ' When tho11 reachest black 
water, comb thy hair and wipe thy teeth. When thou reacliest red 
water, wipe thy lips ; but ~vllcn thou comest to  white water bathe 

thyself.' She observed the directions given her, and reached home in 
safety, where the fame of her gold and silver brought together all her 
friends and relatives ; to each of whom she gave a bolvl full. 

" Among those who received a bow1 full of silver alld gold, was one 
dissatisfied young man, 1vho coveted more ; so he determined to try his 
future ~ v i t h  the giant, and endeavour to obtain a whole baslcet full for 
himself. He  succeeded in being adopted into the family, in being 
allowed to rctunl, and in having the offer of a basket to take with 
him. He  had not looked into the baskets, but lilre his predecessor he 
chose the old one. The same charge was given him in regard t,o 
crossing the streams, but he paid no attention to his instructions, but 
dashed across then1 and got home as q~lick as possible. On reaching 
his honsc, he opened t.fe baslcet, when to his horror and disappoint- 
ment, he found the basket full of (lead men's sknlls. Little time, 
however, was given him to brood orer his misfortunes, for the giant 

followed rapidly after him, and clevourctl lliiil on the spot." 

The Karens, like other nations in their ignorance, believe in omen0 ; 
and desist from R jo~i~-ncy or an undertaking, when they occur. Likg 
the Romanu, a snalre crossing the path, or a ~voodpeclrcr tapping, 
stops a man by the way ; as does the fnlling of a branch of a tree, or 

the blcating of the harking deer. Sicknes~ is supposed to be the 

conseclucnce of non-observance, and a sacrifice is offered for an atone- 
ment. 

Among thc l3gh:is ~n clder is called, and all the fa l~ i ly  assembled 
togcther : male and f~nlale, yonug and old. The cl(1e1. then leads 
ri dog ronnd the as~cinhled family three  time^, praying as he goes : 
"When wc. work, or labour; n~lien wc go, or return; a t  t,hr bleat of 
the hai.lcing deer, at the voice of the otter, at the crash of a falling 
tree, at the sight of R. ~nnke ,  at the sight of a scorpion, at the sight 
of A I A T ~ P  s ~ i . p ~ n t ,  at the sight of n python, we onght to priuse, or 
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we become sick, we suffer and die. Now me offer thee food to eat, a 

grent dog. Heal this man, let disease leave him." 
The clog is then killed, and the  elder sits down facing the whole 

family, with a green bamboo raised two or three feet, and &retched 
horizontklly between thcm, over which he throws the dead dog, taking 
it by the legs ; and the family catches it and throws i t  back at him. 
This ceremony is repeated three times, and then the dog is cooked 
and eaten. 

Subjected, as a Karcn is, to the multifarious dangers proceeding from 
the wrath oi unseen spirits ; he tries, when he has come under the ban 

of one, ancl is prostrated by sickness thereby, to ascertain which, it is, 
that  he may propitiate i t  by suitable offerings. 

To make the discovery, he resorts to prophets or necromancers, per- 
sons that have eyes to  see into the unseen world, ancl to fon~l's bones. 
Omens too fall within the same category, as giving indications of the 
future. 

There are persona among the Karens who profew to have egeR to 
Bee linsrcn spirits, to tell what they are doing, and even to go to Hades 
and converse with the spirits of the dead there. When a peraon is 

sick, these people, for a fee, will tcll what fipirit has producccl the tick- 

neas, and the neceswry offering to  conciliate it. They will sometimes 
go to Hades and bring back the LB that haa gone thithcr, and resueci- 
tate the dead bo~ly. This is proven by the following storv :- 

l 1  The elder8 ~-elate that there mag s woman who hn;l two daughters; 
and her hllqband died and left hcr a widow. 

l L  After their father's death, their mother treated thorn very cruelly, 
heating them continnally, ~o that both tlietl and Icft her alone. Then 

she grieved, and wept unceasingly, nncl refusod to be comforterl. 111 
her ( l i ~ t r e s ~ ,  she went to a necromancer, nlld intlucccl l ~ i m  to visit her 
chil(lrcn in Hntles. He  found the Lh  of the yonngcst, nncl snirl t,o hcr: 

Tlly mother on carth weeps for thee excectlingly. Go comfort her.' 
The yo~lnger then Bang to her eltler ~ist,er. 

' Return ~ i s te r ,  mother requeutg, 
She wreps for 11s in deep dihtress.' 



" The elder ~ i s t e r  responcled : 
' Return not to her, sister dear, 
'Twas mother beat and sent us here.' 

" The elder sister positively refused to  return to the earth, but the LB 
of the younger one came back with the necromancer, and on her arrival 
at  home, the body came to life again." 

In the beginning, say the elders, Goclgave to the Chinese n book of 
paper, to the Burmese a book of palm leaf, and to the Karens a book 
of &in. The Chinese and the Burmese stutlied their books, and 
taught them to  their children ; but the Karens were indoleut, ditl not 
value their book and laid i t  on the end of their house, where i t  ma8 

thrown clown on the ground, and a hog came and tore i t  up. After 
the hog had gone, a fowl came and piclred up all the fragments. 

It soon became apparent even to  the Karcns that  the Chinese and 
Burmese greatly excelled them in  kuorvledge througli their acqnai~ltance 
with Looks ; and they tll'en regretted the loss of their own booh. 

They coi~cluded, however, that  the fond nrliicll had eaten up tlle boolc 

must possess all tlic knowledge that tlie boolr containeci. They 
resolved therefore to conslllt its t l i igl~ bones, an11 note the niarlrs atld 
indentations made by the tenclons on tlieln as letters, and pray to i t  t o  
reveal its lrnowledge. 

There ia no ~upcrstition ~o commonly prnctiqetl among tlie ICarens as 

this. No measllre of inll)ortance is nndertaken, till a fnvourable responqe 
has bcen obtainecl from the forvl's boncs. 

The thigh bone8 of a chicken nre taken out, and after prayer, and 
making a condition that  the boncs may exactly corresponcl, or they 
]nay differ in Rome particular; tliat tho indentations for the ten- 
dons, may be alike or ulililce, that the bones may be eye11 or un- 
even; tlie two honcs are held up abreast of each other, betjveen the 
thunib and finger ant1 carci'nlly cxnlnincd. It rcrlnires a 1,ractised eye 
to read the rcsnlt a c c ~ a t e l ~ . ,  and there arc many nice distinctions, 
known only to thc clders, who do not nl~-fl ;)~s agree in their readings. 

Prom my honse in ICarcnec, I loolrcd i1on.n into the co~irt-yarti of 

t,he S:uih~va, where hc \*raa in consnltation with Home of his cl1icfs over 
the chicken Imnca. They tvcrc paused ronnd from heiirl to hand, cacll 
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giving his opinion, and the conclusion reached was, as I afterwards learn- 
ed, that the omens were favourable for a contemplated attack on a 

village in eastern Karenee. The fowl, however, deceived them that time ; 
for some half a dozen wounded men of the  village were brought in next 
day, and no plunder. 

The Bghais seem to regard the  fowl as the  bird of Indra, the king 
of the Deva heavens. Once a year, in February or March, every 
Bghai family holds a festival, in which every person's wrist is tied 
with a thread, and prayers areaddressed both to  the fowl offered, and 
to  Thie-keu, Mo-lrhie, or Indra. The rite is called : " The good to 
do;" but of its origin and object, the natives can give no account 

beyond what is found in the forms themselves. A n  intelligent Bghai 
assistant furnishes the following statemcnt : 

" When the time approaches, the people prepale beforehand ardent 
spirits, and buy hogs and fo~vls, and get every thing ready. When 

the time actually comes, the villagers perforin the ceremony, two or 
three or four families a day, till it has gone through the whole village. 

" The first thing done is t.o bring up two jars of wrack, and secure 
them by tying them to a bamboo, and the next is to  bring up a hog 
and fowls. Then an eating dish is washed and filled with water, and 
set by the side of the jars with spirits. 

" An elder is now called on, any one slrilled in interpreting fowl's 
bones, ancl a fowl is put into his hands. H e  cuts off the bill of the 
fowl, dips its head aiicl feet in the water, and then clrops the blood 
from the bleeding head on the forehead of the olclest man of the family 
that  is perforniing the ceremony. 

" The master of ceremonies then atldresses the elder. and saya: 

' The hand-tier devour8 thee. Tliou hast the jaundice, thou art 
shrivelled np, thou art not strong, thou art weakly. Now me give 
food and tlrink to the hand-tier. Mayest thon be strong, mayest thou 
be vigorous. Mnyest thou be establishecl as the rock, intlestrnctible 
89 the heart11 stones. Mayest thou have long life, mnyest thou have 8 

protracted existence.' l '  

After besmearing the elder's forehead with the fowl'e blood, tjhe 
master of ceremonie~ pinches a le\v fcathers and n little tlown from the 
fowl's neck, and flticka them on the blood, where they nrlhe~.e, per- 
h ~ p s  for the whole clay. 
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H e  next addresses the  fo~\rl, and says : " Arouse, arouse, Thie- 

kcu's fowl, Mo-khie's fowl, we give thee food, we afford tliee sustenance. 
Thou driiikest in a knowledge of the  future, thou eatest superhuman 
power. I n  the morning, thou seest the  hawk, in  the  evening thou 
seest man. The  seven heavens, thou ascendest t o  the  top ; t he  seven 
earths, thou descendest t o  the  bottom. Thou arrivest a t  ICliu-the ; 
thou goest unto Tlia-ma [i. e. Yn-ma, the  juclge of the  dead]. Thou 

goest through the crevices of rocks, tliou goest through the crevices of 
precipices. A t  the opening and shutting of the western gates of rock, 
thou goest in  between ; thou goest below the earth where tlle sun travels. 
I employ thee, I exhort thee. I make thee a messeagcr, I malre thee 

an angel. Good, thou revealest ; evil, thou revealest. Arouse tliec 
fowl, arouse ; reveal what is i n  tliee. Now I exhort thee, I elitrcat 

tliee, if this Inan is to live to an  old age, if his head is not t o  bc bent 
down, if h e  is not t o  come down crash, like a falling tree, let t he  
right hand bone come uneven, let the bones be short and long. Thou 
ar t  skilled in  the  words of the  elders, tliou lrnowest t he  I n n p a g e  of 
old men. The  good, thou fully knowest ; with tlie evil thou art 
perfectly acquainted. Fo~vl ,  I exhort tliee, I entrcat thee ; ~Seveal 
whatcver is in  tliee. And norv, if this man's liead is t o  bend clo~vn, if 
he  is to come down crash, like a falling tree, if lie is t o  be unable t o  
rest lii~iiself from incessant troublc ; if unable to overcolile obstacles 
nrhicll shall niect hinl on every hand ; if unable to  rise up or lie do~vn,  
if his lifc is not to be prolongetl, if he cannot live, thcii, fowl, come up 
n~~propit ious,  conle up with tlic tendon short on the  right side, come 

\i7rong entl foremost. If he  be nblc to obtain sufficient t o  support life, 
if lic be not orcrconie by feuds, fowl, come u p  even. Thie-lreu's fowl, 
Mu-lrlrie's fowl, I pull out t h y  feathers, I pull a t  tliy slrin, I dip thy 
Ijcatl, I dip thy  fcct. Arouse fowl, reveal tvllnt is in thee." 

Evcry one in succession is then besmeared on hi6 forehead with the 
blood of a scparat ,~ fowl ; ant1 then every onc n1arlrs his 01~11 fowl by 
tying n string to i t  tha t  lic lilay rccognisc i t  after being coolred. 
Soirlc tie n string on the IICCI~,  others on tlie leg, othcrs on the  ring, 
nntl others else~vllcre. Thcy next scorch off the feathers, alld boil 
them. 

Thc hog is talrcn if thc gall bladdcr be deemed agoocl one, otliel.~vise 
it is rejectcd. When tlie rice and incat is cooked, they bring the rice, 
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and the porlr, and the fowls, and the threads, and the bainboo tubes to 
buck up tlle driillc and the spirit8 ; and all are placecl together. 

The master of *ceremonies then goes and puts two bamboo tubes 
into the left hand of one, and the $all bladder of the hog and the 
11eitd of the fowl into his right band ; ant1 then the elder of tho family 
takes the thread nnii ties his wrist. Each one in succession takcs the 
articles in his or hkr hands mentioned above, and the elder ties every 
one's wrist, at the same time praying with each : " Mo-khe, the hand- 
tier, the good-to-do, we offer tbee food and drinlr, spiritg well prepared, 
a great hog. Defend us ; when we go to  and fro, loolr after us. If we 
fall, raise us up. When we go or return, when we walk on a branch 
or a beam, when the branches or creepers brealr down, when we 
go anlong the Burmese or other tribes, when me climb trees or descend 
into the waters, when we go up into the honse, or return to the paddy 
field, may no accident befnl us l Stretch forth thy hand, and help 
us;  put forth thy foot and assist us. Go before us, follow behind us. 
Deliver us from demons, deliver us from ghosts." 

After this the person whose wrist is tied, changes the things in 
his hands from right to left and left to right. Then each one tastes 
the spirits ; after which each one tastes the fowl ; and when this ia 
done, an cltler is called upon to pray, who prays thus : 

" &lo-khe of mountain IGe-lcu, Mo-khe of the sevcn heavena, Mo-khe 
of the seven earths, assemble together,- even the blind, the deaf and 
the lame ; and ent and drinlr the vuluables." 

A libntion of spirits is then poured out ; and after this the drama 
closes with spirits being served out for a l l  to d ~ i n k .  

ASTRONOMY. 

COSMOLOGY. 

" Therc are seven heavens and seven eartha." This expres~ion 

occurs frequently in Karen stories, but the people have 110 definite 
ideas on the subject. The sun is supposed to go round the earth. In 

the west :ire two ninl;rsive ~tratt-t of rock8 which are continlrally opening 
and fihntting. Retwccn these strata the sun descencle at sunnet, but 
how the upper ~tri t tnm i~ snpportccl, 110 one cnil desciibc. 
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I n  the western ocean is an immense volcanic mouatain, 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 fish in the sea as large as mountains, with 

krees and bamboos growing on them as on land. Voyagers have to  be 
careful where they land to cook. They carry axes, and cut into the  
ground to  try it. If juice springs up where i t  is cut, they know that  
they are on a fish ; but if the ground seems dry, they are on land, and 
go to cooking. 

I t  is related that a man landing on an island, went to cooking with- 
out trying his ground, and i t  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, be said to the fish : " When males acquire large game, 
they shout, and cry out in exultation, but you are silent. Are you not 
a male 1 On hearing this, the fish opened his mouth to scream, wheq 
the man leaped out and escaped.'' 

The Elders say that when people kill one of these fish, i t  is impoa- 
sible for them to eat i t  all up, and they burn its fat. With  its bones 
they can make beams and rafters for houses. 

The  Karens have names for a few of the most prominent conatella- 
tions. The great Bear they call an elephant, and so do the Burmese 
and Hindus. The pole r tar is a mouse crawling into the elephant's 
trunk. 

The southern cross they call Mai-la-lra, a name whose derivation ii 
not obvious, but they regard i t  ns some kind of animal ; for they say 
that Mai-la-ka and the elephant once dwelt together in the middle of 
the heavens, but they quarrelled and fought. Rlai-la-ka seized the  
elephant by his tail, and the elephant took Rlai-la-ka by his thigh, 
and in the strriggle which ensued the two were throu~n to the opposite 
extremities of the henvens, where they reinain to this day. 

The Plc iade~ is called " the great honae," and is regarded aR a family 
of  pel-sons, consist,ing originally of Reven persons, hut one has been 
lost, ancl t.herci are only ~ i x  now. Two men, one of their lnytlls ~ t a t s s ,  
plarried here two sisters. The names of the men were Lan-to, and 
To-pllau ; ai,,l of the wolllen Thl-bgheu-iuu, ~ l l d  Tha-bgheu-hshai, 

3 I 
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Whilo the Inen were out fishing, ' l  the wife bearer," or Orion, came 
and carried them off on his shoulder. The women cried out to their 
kusbands : 

Lan-to, oh, Lau-to dear, . 

Snatch up thy bow and spear. 
To-phau, oh, To-phau come, 
We're carried away from home." 

After calling a long time, their husbands heard their cries, and 
returned home, when they discovered that their wives had been carried 
away. They seize11 their bows and spears and followed on after "the 
wife bearer." When they came within a spear's throw of him, Lau-to 
poised his spear or javelin to throw it at  " the wife bearer ;" but his 
younger brother came behiud Lau-to unobserved, and stniclc the 
handle of the javelin, so that i t  flew against his father-in-law's house, 
and lrnocked a part of it down. To encourage their wives, the men 
sung : 

' I  Tha-bgheu-mu, suffering dear, 
Tha-bgheu-bghai, have no fear. 
The bow's bent, the string tight, 
Arrows ready, you in sight." 

Then they followed 04 silently, and " the wife bearer" thinking he 
was not pursued, stopped and set down his burden to rest ; but whild 
he mas gone down into the water to bathe, the husbands arrived and 
carried their wives back home, and repaired their father-in-lsw'e 
Souse. 

Though the resemblance is remote, yet this story must have had a 
aornmon origin with the Greek myth of Orion and the daughter3 of 
Oenopion. 

Some of the Karen conatellations, to jurlge from their names, are of 
Karen origin. One is called tho " Burmese yolre," from the rcacm- 
blance the stars are supposed to bear to the yoke a Burman carries on 
his ~lloulcler. 

Sorne names are local nncl vary i11 different places. For in~tance, 
the Knrer~s in the ~011th call tho Milky way thc " Y~tldy Bin;" 
while the Bghais clenonlinate it the " Buzar atroet," becrruso the 
streets in the bazar are usually an tlndiatinguishable l~lass of people. 



COMETB. 

Comets are sometimes called L L  Tailed-Stars," sometimes " Fire - 
Stars," and sometimes " Smoke-Stars." I n  common with all other 

unenlightened nations, the Karens regard their appearance as indi- 
cating approachiilg war, famine, pestilence, or other public calamities. 

The Karens do not seem to recognize any planet, excepting Venus. 
They know the evening and morning star to  be one and the same, and 
by some prncess not clearly understood, she is sometimes before, and 
sometimes after the sun. When a morning star, she is called the 
4 L Star receiving the morning ;" and when an evening star, the " Star 

receiving the evening." 

SHOOTING STARS. 

Shooting Stars are said t o  be " Youth Stars," going to  visit the 
" Maiden Stars." When a Karen girl Bees one she exclaims, (' May 
my hair grow as long as the path thou fliest I" 

METEORS. 

Meteors, the Icarens say, are the animals that produce gold and 
silver, ant1 when seen in the heavens descending to the earth, are 811~-  

posed to be returning home. When a report is heard, as the Kareus 
say there often is, i t  is the roar the animal mnlres on entering the 
earth. Wherever they fall, gold or silver is certainly to be found in 
t l ~ e  neighbourhood. 

DIVISION OF THE YEAR. 
Tlic ICarcns clivicle the year into twelve lunar monthe, and, like 

occitlciital nations, they begin it with January, and end i t  with De- 
cei111,cr. This is contrary to the usage of all the nations that surround 
tllcin ; the Burmese, tlie Talaings, nnd tlie Slians comrncncing the 
year in Mnrch. " The civil year," says the Journal of the Asiatic 
Society of nengd ,  " commences diffcrcntly in different parts of Tliibet, 
varying from December to February. A t  Asadaltli, it begins in De- 
celnl,er. Tile nlolltll~ have fieveral names cx1)rcesive of the seasons, 
&c., bllt they nre uwlally denominated numerically ; first, second, Bc." 
Tile T(nrells ~vould scem the11 to have derived tbeir calendar froln 
Tllibct, for wllilc tlicy mnlre now tlic year t o  begin in January, yet 
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the months corresponding to  June  and July  are designated numeri- 
cally " the seventh," and " the  eighthJ1 months, which must have 
originated from a system that  made December the first month ; as our 
September and October must have been named, when the year was 
made to commence in March. 

The names of many of the months show that  they were given when 
the ICarens had the same habits that they have now. Thus January 
is " the searching month," from the habit of going about in search of 
a suitable locality to  clear a field. And B'ebruary is " the hewing 
month," because in this month the trees are cut down. Other names 
show that the seasons were the same when and where the names were 
given as they are now. Thus April is " the seed month," because in 
this month the seed is sown ; and August is " the  m ~ n t h  of 
because the corn is then in the ear ; like the month of Abib among 
the Hebrews ; but that  correspontled to  April, indicating a different 
climate from the Karen. May is " the Cl.inum" or holy month, bed 
cause the Crinums, popularly called lilies, are then in flower; while 
December is denominated '' the month of the shades," because in this 
month the Karens make their annual offerings to the shades of the 
dead. 

The Red Karen names nre uaually coincident, but a few -of the 
months have different names. Ju ly  is not with them "the  eighth 
month," though June is the seventh ; and August is not " the month 
of gladness," but is named from a feast that  is made this month, and 
yhich is peculiar to themselves. 

A correspondent writes : " I n  the month of Ai-du, the Red Ksrene 
kill hogs, and  fowl^, and oxen all a t  once, and make a feast in which 
the whole village eat and drink together. They beat drums, and fire 
off muskets, and have  ham fights, firing nt each other with nothin8 
hut powder in their guns. Accidents often happen, and houses are 
frequently set on fire. The feast is kept up for three days, and dllr in~ 
their fea~ting the people send food and drink to their friend8 and 
relatives in other villages. The origin of the feast is not known." 
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The following table exhibits the pronouns in all their forms, in the 
various dialects. 

Case Absolute. Nominat ive .  Objective. Poss .  Pron. 
I, as to me.  I. me.  Itlye 

Sgau Ya, or yay Ya, yeu seu YB or yriy As nominative. 
Pwo Yeu, ar yawe Ya, or yeu Yeu 2 7 

Bghai Yay Ya Yay 9 I 

Mopgha ZB Za Z8 E i  
Toungthu K h w s  
Red Karen Va As nomiaative. 
Kay or Gai- 

k h o  K h  y e Khye 
Taru Ya 

Thou ,  as 
to thee. Thou .  Thee.  Thy.  

Sgau NB, or nay  N a ,  or ileu NB As nominative. 
Pwq Neu, or nawe Na,  or neu N e u  7 7  

Bghai Nay Na Nay P P  

Mopgha Nli Na Nti ) I  

Toungthu NB Na Nti 
Red Karen Na #J 

Kay, or Gai- 
kho Na 88 

Taru Na 

A s  vegag.ds 
&c. 

Sgau A w a y  
J'WO Awe 
Bgl~ni 
Mopg11~ 
Toungthu 
Red I<arcn 
Kay, or Gui- 

1~110 

T~lrri 
3 2 

He, she, it, Him, hey, i t ,  His ,  her, its, 
they.  then*. th,eir. 

A, or way Au A. 
A, or we E n  A. 
6eu say  A, or Sa 
0, or W O  
WR 
A 9 7 



Case d bsolz~te. Non~inatiue OZjeective. 
We, as ye- 

gnrds us. We. Us. 
Sgau P a  way Pa, or peu Pgha 
Ptvo P a  we Pa, or peu Peu 
Bghni Kay Ka, or wa Kay 
Mopgha Kay Ka Wau 
Toungthu Ne 
Red Karen Pay 
Kay, or Gai- 

kho Pa, or ka 
Turu P a  

[No. 4, 

Poss. Pron. 

Our. 
As,'Nomis, 

, I  

00, or Ei. 

As nominative, 

You, as 

gards you. 

Sgau Thu way 
P w o  Nathie 
Bghai Thie 
lUopgha N :by 
Tonngthu Nathie 
l ied Karen 
Kay, or Gail 

kho 
Tar11 

re- You. You. 

Thu Thu 
Nathie Nathie 
Thie Thie 
Nay Nay 
Nnthie Nnthie 
Thie 

Thu 

As, Nomin. 
1 ,  

8 ,  

, 9 
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On the Pendulum opevations about to Be undevtaken by the Gwat Trigo- 
nometrical Survey Cf India ; with a sketch of the theory of their 
application to the determination of the eavth's jgure, and an account 
of some of the p~ir~cipal observations hitherto ?nude.-By Capt. J. P. 
BASEVI, R. E., 1st Assistant, Great Triyononzet~ical Survey of India. 

[Received 29th July, 1865.1 

Whilst Lieut.-Colonel Wallrer, 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 importance 
of Ineking a series of Pendulum observations a t  the stations of the 
Great Indian arc, of a similar nature to  those made by Captain Kater 
at the stations of the English arc, and by himself, Captain Henry 
Foster and others in  various parts of both the Northern and Southern 
hemispheres. Pendulum observations were made on the French arc 
by Arago, Biot and Mathien early i n  this century ; i t  is also the inten- 
tion of the Russian Governnlent to have them made a t  the principal 
stations of the Russian arc : moreover there is baldly an instance of 
the measure of an arc which has not been accoll~panied by such observ- 
ations. 

Gencral Sabine offered to assist by placing at  the disposal of the 
India Board the pentlolums, cloclrs, and apparatus which he had 
employed in his ow11 operations ; and he added that, should the India 
Board desire any opinion from the Royal Society on the subject, he 
would assemble a Committee for the purpose. 

Coloncl Wtillrer drew up a ~chcrne and estimate of the pl*ol>abIe 
expense, and submittcd i t  with General Sabine's letter for the approval 
of the Sccretary of State for Iuc1in, who, acting 011 General SshineVs 
suggestion, rcqucstctl the Rnyxl Socicty to rcport on the plan of oper- 

ations propoaed by Colonel Tlmlkrr. 
Tlrc Yrcsitlcnt accordingly called for opinions from several &tin- 

guishcd Pelln\vs, viz. Profe~sors Cllnllis, W. H. Miller, Stokcs, H. J. s. 
Smith, Dr. Robinson, Sir G. Everest, ant1 Sir John Herschel ; all in 
their repliea were agreed on thc scientific value of the operations, and 

3 3 



252 The P,roposed Pendulum 02~eratiom for India. [No. 4,  

all, with the  exception of Sir George Everest,% approved of the 
proposed plan of carrying them o u t ;  several made very valuable 

suggestions. 
The Secretary of State i n  Council consequently sanctioned the 

experiments, ancl on Coloilel Walker's recommendations he directed 

Captain Basevi, R. E., who was then in  England on furlough, to 
proceed to Kew to learn the  use of the Pendulum and apparatus, with 

the  view of his conducting the expe~.i~nents in  India. 
Before detailing the proposed operations, a sketch of the theory, and 

of what has hitherto been done in the way of Yend~ilum experiments, 
may be interesting. The application of Pendulum experiments to 
determine the figure of the earth, is based upon a theorem demonstrated 
by Clairant, which nlay be ~tatecl thus, tha t  the sun1 of the ellipticityt 
of the earth, and the fraction expressing the ratio of the increase of 
gravity to  the equatorial gravity is a constant quantity, and is equal to 
+ of the ratio of the  centrifugal force to the force of gravity at the 

equator. Hence by ascertaining the difference between the p o l ~ r  and 
equatorial gravity, or, which is the same thing, the progrcssive increme 
in the force of gravity in going from the equator towards the pole, the 
ellipticity of the earth is a t  once determined. 

I t  is proved in mechanics that the forces of gravity, at any two 

etations on the earth's surface, are proportional to the lcngths of the 
seconds Pendulum at  those stations, or to the squares of the number 
of vibrations made by the snmc pendnlnm in any given time, 0110 

solar clay for instance. IIcre is at  once an cnsy means of detcrlnirling 
the variations in the force of gravity, and the sollltioll of the problem 
of the earth'e ellipticity is reduced to thc measure of the length of the 
secontls pendulum at a niinlher of points on the earth's si~rfacc, or, an 

has been m o d  gcnernlly done, to  the observation of the number of 
oscillations made by the same pendlilum in a mean solnr day. 

T h i ~  theory, however, RllppOReS the pcn,lulnm to be a " ~irnple pen- 
dulum" that  is, to cnn~i i t  of n mntcri;~l point, .snspcnrlcd 1 ) ~  n string 
without weight, which is, of course a practical impo~sibility ; but a 

* Sir G. Rvevrnt proposed to employ ~ n l . ~  t l ~ ~ !  Pendu111m of nn astrnnomic~l 
clock, hnt this rr~etllnd is ol).jcctionablc, as the Pendulom carunot ho said to b+3 
actrrl on solely hy grnvity. 

t The ellipticity nr cornprenaion, as it is anmct,imoa called, isi tho fmctinn whMe 
numerator ie the diffcrcnce het,ween tho po1~1- nnrl eqaRtorial aomi-dimmete* 
and the denominntot. is the eqnatorirtl aerni-clian~et,er. 
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it is always possible to  calculate the  length of the simple pendulum 
which would vibrate in the same time as a given compound pendulum, 
the latter may be used for precisely the same purposes as the former. 

Besides this, there are several other conditions  upp posed to hold 
good, which in  practice are never attained, viz, the arc of vibration 
has been assumed to be indefinitely small, the length c;f pendulum 
to be constant, i. e.  unaffected by temperature, and the oscillations 
made in vacuo and at the level of the sea. Corrections have therefore 
to be computed and applied to the observations, for each of these 
assumptions. 

The time of vibration* in a circular arc is expressed in terms of the 
length of the pendulum, t,he force of gravity, and a series of ascending 
powers of the arc of vibration. The arc is always small, but still not 
so small that the terms depenrling on i t  can be wholly neglected ; the 
first term, however, of the series is all that  is ever appreciable in 
practice. Again, the observations are generally continued for a con- 
siderable time, and the change in the arc of vibration has to  be taken 
into account. It has been shewn niathematicnlly, on a certain sup- 
position regarding the resistance of the ~ i r ,  and found to be the case 
practically, that the arc decreases in a geometric rntio, ~vhilst  the times 
increase in an arithmetic ratio, and on this principle the correctiont 
to  the observed time of oscillntion is computed. 

Secontlly, a colarection must be applied for the ten~pernture of t,he 
pendulum : a change oE tennpernt1u.e nill, of course, by altering the 

length of the pendulum, affect the tiine of its vibration. This cor- 

in which t = timc of one oscillation. 
w = semi-circllmferrnro of a circle whose radius is ~ ~ n i t y ,  
1 = Irng(h of t1hc Prn(lnlum. 
g = force of gr~vi ty .  
(1 = arc of scmi-vibration. 

t The formule for this tort-ection is 
M .  Sill ( A  + n )  Sin ( A - a )  - in which 

Log Sill A-I~ug Sin a 

n = numbor of o~cillat,inne mndo in n dny ; M = log i .  P. motlnlus = 0.434.2945 ; 
A Lho i?titinl and a the final aomi-arcs of vibration. Correction alwnys adclitive. 
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rection* must be determined experimentally. Captain Kater immersed 
his pendulum in fluids of different temperatures, and measured with 
a micrometric arrangement the alterations in its length. Captain (now 
General) Snbine observed the  change in the number of vibrations 
made by a pendululn in  different temperatures. This is tlie most 
direct method of obtaining the correction undoubtedly, but everyt,hing 
depends on the perfect compensation of the clock pendulum with. 
which it is compared. 

Thirdly, the  formula is only true for observations in a vacuum, 
and as observations have generally been macle in air, or at all eventa 
only in  s partial vacuum, the effect of the air has to be tnken into 
account. This effect. is to  diminish the weight of the pendulam by 
the weight of the air displaced, or to diminish the apparent force of 
gravity in the same proportion. I n  the very large majority of ob- 
servations, the correction has been computed on this consideration 
solely ; but Bessel demonstrated in 1828-1 that this correction was 
insufficient, inasmuch as n portion of the surrounding air was set in 
motion by, and moved witli, the penduluin so as to become part of the 
moving mass. The correction for this can only be determined prac- 
tically, as by swinging the pentlulum in " m e d i ~ "  of different 
densities. I t  depends chiefly on the form of the pendulum. As thie 

correction '' reduction t o  a vacuum" or " buoyancy correction" ea it h 

* According t o  Kntor's method-if T b e  t h e  s tandard temperature which 
generally taken a s  G2O Fahrenhei t  ; t t h e  observed tempepature of the pendulum: 
f i ts  factor of eup:~naion for 1°Fahrenhei t ,  then  correction = ) n. f. (t-*). 
positive when t > T .  

t This  circurnutnnce w a s  most clearly pointer1 out by t h e  Chevalier du Boat 
i n  1786, who nl:~rle R. n ~ ~ r n b e r  of experiments with per~dul~ i rns  formed of diffuront 
mbstances,  1)ut Itis r e u e ~ r c l ~ e s ,  which crcatcrl a great  sensation nt the time, 
appear  to have \)eon corrrpletrlp l o ~ t  ~ i g h t  of, ant1 to  l ~ n v ~  been anknown even 
t o  Borda, wlto was- c.ot~tlncting his oxpet.imenls, little more than ten yerrs after 
t h e  pi~blication of DII  Jln:it,'s resnlts. 

T h e  true c o ~  rection for buoyancy Mr. B ~ i l y  haa shown to be (Pl~il.  Trana. 1832) 

c x  ' - where 8, is t h e  height of Barometer, and t, the tem- 
1 + .0023 ( t -320)  

pernturo (luring tho intrrval of obn~rvat ion.  C is  a constant for the s a w  
~ " I ~ ~ U ~ U I I L ,  and is  deterruirletl from the  formula 

N".-N' 
c = 8j-]b; [l + .0023 (to-3P0)] in  which N1 ia tho number of 

vibrations in n mean aolnr day, 8' ancl t i  the barometer nnrl thetrnometnr read' 
i n ~ s ,  in  @. i t  ; and N," 8," t" the aame qutlntitioa in  a highl,y rarijeod medium, 
to = ) (t' X t".) 
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called, depends also on the state of t he  atmosphere, it is necessary for  
ita calculation, t o  record the  readings of t he  barometer, when t h e  
observations are tnlren in air. 

Tlle last correction is for the  height of the  station of observation 
above the  mean sea level. The  force of gravity varying inversely as  

the  square of the distance from the  earth's centre, a pendnliun swung 
a t  a certain elevation above the  sea, will make fewer oscillations in a 

day than a t  the  level of the  sea, and a correction has to be added on  

this account. Dr.  Young, however, demoustraled that  the correction 

computed on this co~~sitleration alone, was too large, as i t  neglccted 
the attraction of the elcvated Inass itself, and h e  showed how this  
might be approsi~nately allo~ved for.* 

The  general principle followed in  determining tlle length of t he  
seconds pendulum, is t o  observe the  number of vibrations made by a 
pendulunl of lrnown length, in  a mean solar day ; then tlle length of 
the  seconds pendulum is founcl by mu1til)lying the length of the given 
pendulum, by the  square of the  number of its vibrations in a day, and 
dividing by the square of the  numbcr of secontls in a day. 

The number of vibrations is gene~al ly  determinet1 by the  method of 

coincidences. Tlie detached penduluin is placed in  front of a good 
clock, and adjusted to  such a lcngth as  t o  gain or lose, (the latter 
generally) two bents upon the cloclr in some convenient time, 5 to 10 
minutes. Suppose the pendulums to  be started together, then the  
longer one of the two tvill be left behind by the other, the  distance 
between them cont i~~ual ly  increasing, until a t  length they will be at 
opposite extrcnlitics of their arcs of vibration nt the same moment : 
the longer pendnlum has now lost one oscillation on the shorter one, 
and both nre apparently going at the sarne rate, but in opposite direc7 
tions ; after a fihort time they will begin to approach each other, tho 
distance between them grntlunlly diminishing, uutil t l ~ c y  both appear 
to coincidc. It is clcnr that  between two cunsecntive coincidences the 

'n, * T h i ~  oorrection is' given by tho formula - h m ,  where n denotes the nnm- 

bor of oscillations in n mean solar rla.7, v the radius of the earth nt the given 
stnt,iorl, 11 tho hright of the station al)clvo tile mean level of the sen : .r an 
nnltnown qnan t i t y  rletrrn~inable from theory ; on the nssoniption that tho meall 
dens~ty of tho cnr(11 is ii 6 :~nd that of the su~,fnre 2.5 Dr. Young (Phil. Trans- 
wtions 1@1!+) showed that the correct~on for n station ou a tract of table larld 
would be reduced by i r d  or that the oorroctio~~~= 9% h. 
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longer pendulum will have lost two oscillations on the shorter one. 

Hence all that  is requisite in  practice, is to  observe as accurately as 
possible the intervals between the successive coincidences ; the number 

of vibrations made by the clock penclultun is determined by observ- 
ations of the  sun or stars, and then the number made by the detached 

pendulum is computed by simple proportion." 

The first pendulum observations of rvhich any account is preserved 
are those made by Picarcl a t  Paris and TTranienburg (Tycho Bmhe'e 
observatory) nnd those by Richer a t  Cayenne in 1672. These last 
observations are said to have attracted Newton's attention, as they. 

proved the variation in the length of the seconds pendulum in different 

latitudes, and i t  is generally stated that  Richer made the discovery by 
acciclent. Bu t  i t  appears from Picard's address to the French academy 
in  1671, that a variation ha21 been already observd, and i t  is probable 
that  Richer's mission was undertalcen partly with a view to throw 
light on the subject. Picarc1 stated that  from ob~ervations made at 
London, Paris, and Bologna, i t  woultl seem as if the seconds peildulum 
required to be 8hortened in  approaching the equator, but that ou the 
other hand, he is not sufficiently conviilced of the accuracy of those 
meawrements, because, a t  the Hague, the length of the second0 
penclulum was founcl to be quite the same as a t  Paris, notwithstand- 
ing the difference of latitude."t 

Near the end of the 18th century, Borda mnrle his celebrated expe- 
riments for determining the lengtli of the seconds ~t Parig. 

His  apparatus, which is named niter him, consisted of a spherical ball of 

platinum attached by grease to a brass cap which had been truly ground, 
so as to fi t  i t  perfectly. The object of this attachment was to enable 

the  observer to  turn the ball round in t l ~ e  cap a t  pleasure, EO as to 
destroy the cff~cts of unequal density in different parts of it. A fine 

wire carrying the cap was fastened to the lower end of a small 
cylinder, pawing through the knife edge, which carried on its upper 
end a  mall moveable weight, by adjusting which the knife edge 
and cylinder coulcl be mntle to vibrate inrlependcntly in the same 

* If r = daily rate of the clock and I t l l ~  man.n interval of the coincide no^^ 
then the number of oscillations made by the ponduluin in a day = ?1. 

1-2 
12= - 

f 
(86400 f. r )  tho lower aigrl is to be used when the 

clock in losing. 
t Gostnos Vol. IV. page 25, &binds translation. 
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time as the pendulum, so that  their effect might be neglected in com- 
puting the length of the simple ~ e n d u l u m .  Whcn in use, the knife 
edge rested upon a steel plate. The number of vibrations per diem, 
were ascertained by means of a clock, but Rorda inade a great improve- 
ment on the old method of counting tlle coincidences. H e  fixed a 

straight edge vertically, so as to coincide with the pendulum wire at  
rest, when seen through a telescope placcd opposite. A cross was 
made on the bob of the cloclr pendulum, ancl the observation consihted 
in noting the times wlien the wire and cross clisappearetl together 
behind the edge. After a wries of coincidences had been observed 
the lcngth of the penclulum was rileasured by means of a horizontal 
steel plate, which mas screwed up from bclow, so as just to touch the 
ball : then the pendulum was removed, and a bar, whose lcngth had 
been carefully compared with a standard, inserted in its place. The 
bar had a 7 head, of xvhicll tlie lower surface rested on thc upper steel 
plate, and a graduated rod, sliding on tlie bar, was adjusted to coiltact 
with the lower plate. The tiianleter of the platinum ball was then 
measured by mean9 of the same slider, by placing i t  on the stcel plate 

for the purpose ; tlle 1)rass cap and wire were tlicn weighcd. The 
apparatus was encloseti in a gli~ss case, and the temperature 11ras care- 
fully recorded. All necessary corrections wcrc applicd, excepting the 
true one for bnoynncy. The ~vliole process, which required very great 
delicacy, had to be rcpcatcd, ancl the length of the correspoiicling 
simple pcndulnm compntetl ai'tcr each scries of observations. Borda's 
penrlulu~u was about 1% fect in  lcngth. 

His mcthorl was follo~ved by M. M. Arago, Biot, nncl Chaix, a t  
Forn~entcrn, tlie solithernlnost station of the French arc, with this 
exception that tlicy u~ieti a pen(lul11m of only 3 fcet in length. These 
ob~ervations were cstcnclcd hy Biot in 1817 to Leitli, nncl Unst in the 
Shctlnntis, nntl in co~ljnuct,ion with M. Mnthicn, he observed a t  
Dunliil.lr, Paris, Clcrmo:it, Bortlcaux, and Figcac. From these opera- 

tion,~, Riot deduced an ellipticity of &=. 
I11 about 180!), Captain 1Ym.rcn made sollle observations at the 

1CInth.a~ observntory wit11 a pcnrlulnm fornled of a leaden ball suspcllded 
by A fibre irintle from t,he plnntain leaf. The vibrations were counted 
nnrl an nssistant noted the times, from an astronoinicnl clock. I n  order 
to measure its length, he attached some glass plates to a wall, and set 
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off on them a scale, transferred from Colonel Lambtons's scale ; the 

lcngth was then measured by a pair of beam compasses. The length 
of the seconds pendulum was found to be 39.0263 inches of thie 
scale i n  air. 

I n  1818, Captain Kater published his determination of the length 
of the seconds pendulum in  London a t  Mr. Browne's house, Portland 
Place, talten for the purpose of fixing the standard of English 

measures. His method was founded on the dynamical theorem due to 
Huyghens, that  the centre of oscillation, ancl axis of suspension, are 
reciprocal in the same body ; tliat is, if the body be suspencled at its 
centre of oscillation, the former axis of suspension will pass through 
the new centre of oscillation, and the body will vibrate 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 
penrlulum. 

I n  1822, the English Government sent out an expedition under 
Captain, now General, Sabine, for the purpose of extending the 
enquiry commenced by Captain Kater ; for both Kater and Biot had 

come to  the conclusion, from a discussion of their experiments, that 
no decisive refiult of the  earth's ellipticity could be obtained from 

them, on account of the smallness of the comprised arc, and the 
variations of local density. Captain Sabine visited thirteen station6 
between Bnhia, S. Lat. 1 2 O  59' to Spitzbergen N. Lat. 79' 60'0 
H e  had with him three penduliitns of Kater's invariable pattern, 
which were a11 swung a t  each station. Bcsitles these he had the two 

clocks ant1 attachetl pendiiluins which he harl already user1 on his 
arctic voyages. IIis methotl of observation was similar to Captain 
Kater's ; all the pendnlnms wcre swung in London at Mr. Brown's 
honse, both before and after the espcrlition. 

Captain SaLine sllbseclllently dctcrminecl the difference in the 
nlim1)er of vibratinns n~atle by an invarial,le pendul~un between London 
and Paris, London and Greenwich, and London and Attons. IIe 

determine11 the true blioyancy correction for I<aterls convertible 
pendulum. 

I n  1825 M. Besxel made his ~ x p c r i m e n t ~  for tlctcrlnining the length 
of the second8 prndal~lnl at K o r l i ~ s h e r ~ ,  with nn :cp~,a~*atns constructed 
anrl partly rlenigned 1,y Rrpsold the celebrated artist of Hambur$ 
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The apparatus was contrived so as to avoid any uncertainty in the 
centre of oscillation of the pendulum, as well as any error in the  
measure of its length, by observing the times of vibration of a pen- 
dulum ball suspended alternately by two wires, whose difference in 
length was known. 

A toise was set upright on a narrow horizontaI plane iirmly fixed t o  
a perpendicular iron bar, an11 the contrivance by whidl the pendulums 
werc suspended could be placed either on the horizontal plane, or on 
the top of the toisc itself, so that the effective lengths of the wires 
differed in the two cases by an amount exactly equal to  the length of 
the toise. The wires, which were of steel, were attached to a thin 
strip of brass which unwound itself over a snlall cylinder. The pen- 
dulum, thus suspended, described the curve called the evolute of the  

circle. A t  the lower encl of the iron bar, there was a micrometer 
screw for measuring small differences in the height of the ball. 

The system of obselvation was as follows. A t  the colnme~icemellt 
of a series of coincidcnces with the longer pendulum, the theriuoilleters 
attached to thc toise wcre recordetl, anti the reading of the lower 
surface of the ball was talcen with the inicrometer screw ; thc pendulum 
was then set in motion, and nfter a sufficient number of coincidences 
had been observed, the rcadings of the ball and thern~ometers were 

again taken. Exactly the snnle process was then gone through with 
the shorter pcntlulum : then fro111 the times of vibration of the two 
pcndulnius, whose absolute lengths were unlrnown, hut whose difference 
in lengt,h was accurately kno~vn, the length of the seconds peaclulum 
WRR easily computed.* There were a great many minute details to be 
attelldecl to, all of which wcre carried out with the greatest ingenuity 

* Let t ,  & 1, be Limos of viblation and length of longer ponrluInm, 
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and nicety, and all conceivable sources of error were considered and 
- 1  

their effects computed and allowed for. 
The coincidences were observed in  a slightly different ~ u a y  from any 

preceding method. The pendulum was enclosed in a wooden case, 
faced with glass to  keep out currents of air, as well as to preserve as 
constant cr temperature as possible ; the  cloclc was placed about 8$ 
feet i n  front of the pendulum, and between the two, the object glass 
of a telescope was adjusted to  form an image of the detached pendulum 
in the plane of the clock penclulum, to  enable them both to be seen 
simultaneonsly through the observing telescope, which was set up at a 

distance of about 15 feet. On the wire of the detached pendulum 
was fixed a small brass cylinder, painted black and called the coinci- 
dence cyli~lder ; i t  weighed something under 4 grains, and could be 
brought exactly opposite the scale for measuring the arc of vibi-ation. 

Captain Rater's pendulum con6isted of a bar of plate brass 1.6 
inches broad and &th of an inch thick : two knife edge8 of the hardest 

~ tee l ,  attached to  solid pieces of brass, were fixed to  the bar at  8 dis- 
tance of rather more than 39 inches from each other ; when the pen- 
dulum was in  use, these knife edges rested on horizoiltal planes of agate. 

A t  one end of the bar, imrnecliately bclow the knife edge, wns a large 
flat brass bob firmly soltlered to i t  ; and on the bar, between the knife 
edges, mere two slitling weights. The plan of operations was to 
observe the number of vibrations per clienl, inncle by the pentlulum 
when ~uspentlecl, firyt, by one knife edge, and then, by tho other; 
and if these nnmbers wcre not identical, to rn:~ke tliern RO, by means 
of the slicling weights. The clihtance betweell thc lrnife edges, that 

the length of the corre~pontling fiilnple penrlulum, was then rneasllred 
by R, micromctric arrangcinent. The methot1 of obscrvirlg thc illllrlbe* 

of vibration8 wns as follows ; to cach extremity of the p~ntlululn, 
light deal tail-picc~, ivpll l , I n e ~ ~ n c t ~ ,  wsa attached ; ant1 on the bob of 
the cloc1t pen~luluxn a whitc p:1per tliuc, erll~i~l in rli:ttllctel. t o  the 
breadth of the tnil-piece, mas fastcriccl ; the tlctnched pcn(lurllm wfi8 
now placed in front of the cloclr, an,] both p e ~ ~ t l n l u m ~  bcing at rest, 
a telescope IvaR nlinerl, 30 tllnt tllr Llarhenrtl tnil-piece exnrtly coverrd 
the pnper clisc. The telescope wns also fitte(1 with n di:~pl~raam, con- 
8isting of two pei.penclicl~lar chcelrs, n hich conld be a c l , j ~ ~ t ~ a  80 to 

becomo tangexrts to  the tlisr:. Now. if l)r,tl~ l,~n(luliimu 1)c uet in mot i~ ' '~  



the detached pendulum vibrating slower than the clocl~ one, the tail- 

piece will be seen to  pass across the diaphragm, followed,~ the  

disc ; at  each succeeding vibration the disc follows closer and 
closer, first touching it, and at  last becoming colllpletely eclipsed by 
it. The exact time of this event, called a " disappearance," is noted ; 

after a few more vibrations, the disc will reappear ~ ~ e c e d i n ~  the  tail- 
piece ; the time of this event, called the " reappearance," is also noted ; 
and the mean of the disappearance ancl reappearance, is  talcen aw the 
true time of coincidence. I t  is iinnlaterial in this method of observ- 

ation, ~vhether the detachcd penclulunl vibrates faster or slower than 
the clock pendulum, but i t  is a s ine  qud not& that  its arc of vibration 
be less. The result, introducing all corrections, except the true one 
for buoyancy, was 39.13929 inches, which is still the received length, 
althotrgh General Sabine in 1831, showed, by swinging the pen- 

dulriiu in air and in vacuo, that  the.buoyaacy correction was different, 
according as the heavy weight was above, or below, the plane of 
suspension. 

Captain Icater, in the following year, 1818, made a series of expe- 
riments at  the principal stations of tllc English Survey, from Shanlclin 
ip the Isle of Wight, .  to Unst in thc Shctlailds. He used in these 
observations a pendulum of a different pattern, known as '( Kater's 
invariable penduhim." With it, i t  is not possible, nor was i t  intended, 
to determine the length of the seconcls' pendnln~n, but i t  is essentially 
a differential instrument, and is used for ~neasuring the difference8 
in the nnmber of vibrntions at  different ~tntions. With these dif- 
ferences, if a t  any one station the length of the seconds' pendulum 
has been already determined, the corrcaponding lengths s t  the other 

 tati ions call be ascertnined, The invariable l~enclnlnm, is of the Rame 
dimensions RS the convertible one, but is without the second knife 

edge, and tnil-picce, anti the slitling weight,~. Thc mode of observation 
i~ exactly the sanle. Cnptni~l Iinter dednccci values of the elliyCicity, 

from C O ~ S ~ C U ~ ~ V ~  pairs of ~tatioils ; lie considered a m  llro~able 
vnlue (the samc RR M. B i o t ' ~ )  ; Inlt he remarks on the difficulty of 

deriving a satisfactory determillatinn, unless the extreme &tations 

comprise an RrC of ~llfficient extent to render the effects of ilrcgrllrtr 
locnl sttraction in~ensihle. 

In 1821-22, home very good ohserrntions were made by Mr, 
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Golclingham, a t  Maclras, and afterwards a t  a smnll island called Pula 
Gaunsah Lout, lying nearly on the equator in East Longitucle 9 8 O  50'. 
The pendulnin used was an invariable one, and observations were first 

taken with i t  in London, by Captain Icater. From the observations 
a t  Madras and London, Mr. Goldingham deduced an ellipticity of &. 

Captain Basil Hall, assisted by Captain (then Lieutenant) Henry 
Foster, made a series of experiments with an invariable pendulum in 
1820-23, a t  Gdapngos, San Blas (Mexico), Rio Janeiro, and London 
(Mr. Browne's house). Comparing the results a t  each of his own 
stations, with each of Captain Kater's, he deduced ellipticities of AT, 

and &. 
I n  1822, Sir Thomas Brisbane toolr with him to Paramatta (near 

Sydney,) an invariable pendnlum that had previously been Awung in 
London, a t  Mr. Browne '~  house. He  detluced ellipticities of Th and 
-- ia ,  comparing his observations with those of Kater in London and 

at  Unst. 
I n  1817, the French Government fitted out a scientific expedition 

under the command of Captain Freycinet, who was furnished with 
three invariable brass pendulums, one of which was similar to Captain 
Kater's pattern, and the other two had solicl ,cylindrical rods i n ~ t e g  
of a flat bar. H e  had also a fourth pentlulum, with a wooden rod 
formed of two plates of (leal firmly c1:~mped together. Instead of 8 

clock he used an astrononlical counter, (" compteur astronomique") 
whose beats could be adjusted to synchronism with those of the pen- 
dulum. The counter had a dial, which ~ h o w e d  honrs, minutes, and 
aeconds, so that by comparing the time shown by thiv L L  compteurU 
with that  of a chronometer, he obtained the nnmbcr of vibration8 
made by the pendulum in a certain interval, generally an I~our or 40 
minntes. The pentlnlum8 were first swnng at Parig, and afterwan18 
at Rio Janeiro, hIxrlritius, Guam (onc of the Ladrone Inland#), M o ~  
(one of lhe Sandwich I r~ le~) ,  Cape of Good Hope, Port Jacksoll, 
Kawnk (an island nnder the line, north of New Guinea) and Malouitlo 
or Frrlkland Ix le~ .  Re j~c t ing  the determinations at the Maaritius, 

Gnnm and Mowi, as they appeared affectecl to a remarlcablo degree by 
local influences, Captain Freycinet deduced nn ellipticity of dV from 
all fonr  pendulum^. 

On the rcturn of Cnptnin Freycinet, the French government sent 
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out another expeclition under Captain Dnperrey. He  was supplied 

with two of Captain Preycinet's brass pendulunis, viz. one with a 

cylindrical rod, and the one on Tcater's principle. H e  observecl at six 

stations, viz. Ascension, Mauritins, Port  Jackson, F:~llrland Isles, 
Toulon, and Paris. I11 declucing the ellipticity, he combined liis 

results with those of Freycinet only, and obtained values varying from 
3+6 to 

During Ross's voyage to Baffin's Bay in 1815, soiile observations 
were taken at Brassa, in tlie Shetlands, and at Hare Isl,znd, with a clock 
fitted wit11 an invariable pendulliin vibrating on a Bnife edge, which 
rested on hollo~v agate cylinders. Observations were repeated a t  these 
stations, ancl a furthcr set talcell a t  Melville Island, on Captain Parry's 
first voyage to thc North Pole in 1819-20. Captain Sabine conducteri 
both &cse expel*iinents, using the same instruments. 

The ellipticity deduced from the experiinents at Captain Sabinc's 
stations was B)T.a, from the same combined with Icater's &.F aild 
coinbined again with Biot's T+B.B and from a gencral combinntion of 
all of these, The observations of the detached pentluliuins only 
were used in these deterininations ; for though the cloclr penclulums gave 
closely coinciding values of ellipticity, still being acted on by other forces 
than gravity, their results are less rcliable, anci are only valuable in so 
far as they afford an indepeildent coi-roboration of the other results. 
Captain Sabine mas not a t  first aware of the strict expression for tho 
reduction to a vacuuru, but after tllc publication of Bessel's observ- 
ations in 1828, he had an apparatus specially constrncteci, and ascer- 
taincti the proper correctiou practically, by swinging his penclulums 
in  air, and in vacno. 

The error fro111 this cause, however, proved to be trifling, owing to 
his observations 1wing strictly differential, so that only the differences 
between the corrections by the olcl ancl new fonnulx cntcretl. 

The inost widely diflc~-i~lg buoyancy corrections at ally of llis or 
Cnptai~i I<ntcr's stations of ohservotion, compntcd by the old fomllla 
were + 5.75 vibri~tions a t  8iel.m Lcone and + 6.27 vibrations a t  

Spitshcrgcn, in a Incan solar day. Tlicse corrections, inultiplietI by 
thc proper factol., 1.G5, to rednce them to the new forlnuln bccnlne + 
9-52 and + 10.38 vibrntions, ,so that thc nnnl1)cr of vil~vations in a 

lnean solar tlny at Sicrre Lconc reqilirctl to br incrcasrrl 11y (9.58 - 5.75) 
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3.77, and a t  Spitzbergen by (10.38 - 6.27) 4.11 vibrations. But the 
acceleration between the stations would only be inc3.eased by the 

difference between these numbers, or by 0.44 vibrations. I t  so happened, 
however, that  even this difference was too large, for in the deduction 

of the temperature correction, the old buoyancy formula had of course 

been used ; on applying a correction on this account, the above dif- 

ference required to be reduced by 0.36 vibrations so that the whole 
el-ror on the acceleration of the pendulum between Sierra Leone and 

Spitzbergen mas only + .08 vibrations. 
On this scale a blaclc streak was painted, in the middle of which a 

space was left white, equal to  the diameter of the coincidence cylinder, 
so that when the pendulum was at rest, the cylinder exactly covered it. 

Again, to the bottom of the clock penclulum a piece of blackened 
paper was attached, in which a hole had been cut of such a size that 
when both pendulums were a t  rest, i t  exactly coincided with the image 
of the white space on the black streak: hence when the pendulums 
were moving in coincidence, the  coincidence cylinder was visible 
through the hole, and cotnpletely eclipsed the white space. Resqel's 
result wae expressed in lines of the toise of Peru, the stanclnrd wed in 
the nleasnrement of the Peruvian arc. 

I n  publishing these experiments, M. Beasel pointed out the true 
correction for buoyancy, which he-had investigated by swinging in air 
two spheres of equal cliameters, but of different densities, one being of 
brass and the other of ivory, suspended by a fine steel wire ; and again 
hy  winging the same brass sphere firat in air and then in water. 
T h e ~ e  experiments ~howerl that the old formula for recllicing ohserv- 
ations in air to rt vacnum gave too sinall a correction, and that i t  ahould 
be mllltiplietl hy R factor. 

Mr. Francis Baily rnnde a long lreries of e~perirnent~s on the cor- 
rection for hnoy;ancy, ~vllich were published in the ~hi lo~ophical  
trans art ion^ for 1832. He used abont 80 p e i ~ d u l ~ l m ~ ,  nll differing in 
form, wcight., rtn1:1 mode of ~ n ~ ~ c n s i o n .  Prom tliese eupcritnents ho 

rl~tlacerl factor# for penrlnlunls of ~ l m o ~ t  every tlescription t , h ~ t  have 
ever been marl ,  and co~np~lterl rslao t.he weight of the nir ~dher ing t,o 

each, in other word6 dcrlucerl t,he v i h r ~ t i , ~ . ~  specific* #ravit>y of the 

* " The vihl,~t,ing n p e r i f i ~ ,  grnrit,g of a componnd pendnlnm i s  o~-thinnr~l?l f o n d  
":LC( follows ; 1,et , I f ,  d" dD') . . . denote the rli~tancn of the  cen(.re of g r ~ v i t g  of enoh 
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pendulum. H e  concludecl from all his results, that  even it a penrlnlnm 
is formed of materials having the same specific gravity, yet if i t  be 

not of an uniform shape throughout, each distinct portion must be 
made tlie subject of a separate computa.tion, in order to deterinine tlie 
correct vibrating specific gravity of the whole body, since each part 
will be differently affected by tlle surrounding air. 

The last extellsive series of espcrinlGlts werc those talrcn in  
1828-31 by Captain Hcnry Foster, who was sent out on a scientific 
mission by the Board of Admiralty. H c  toolr out with liim four 
invariable pendulnins of different metals, two of Captain Kater's 
pattern, and two of Baily's converti1)le pattern. Tliese last consisted 
of a plain straight bar, 2 inches witle, + inch thick, arid 5 feet 2$ 
inches long, having two lrnife eclges 39.4 inches apart, but no heavy 
bob or sliding weights, as in Captain Kater's pattern ; the synchronism 
was adjusted by filing away a t  one end of the bar ;  Baily's intention 
was, that the pendulum should either be used as two different invnri- 
able pendulums, or applied as a single convertible one for absolute 
determinations, a t  any station. The objection to the form is, that  both 
the knife eclges ~illist be exactly perpendicular t o  the bar, or error is 
entailed, as the bar is not flexible like I<atel.'s. Captain Poster 
swung pendnlnms at all his stations, 1 4  in nuinber, wllich were chiefly 
in the ~ou thcn l  hemisphere. H e  made a set of observations at  Mr. 
Browne's house before the voyage ; on the return of the pentluluuis 
to  England, tllcy wcre again swung a t  the same place, but by Mr. 
naily, Captain Poster having bccn most unfortuilately drowned in  the 
Rivcr Cbngres, in February 1831, just as his niivsion wus completed. 
His observations were reduccd by Mr. Rnily, wlio obtitincd Erom t h e ~ n  
an ellipticity of 

About this time the Russian governnlcilt sent out nil expeditioll 
under Captain Li~tlrc, who nsetl an invarinblc l~cncinlnm, formerly llsed 

by Cnptnin Basil I-Inll. IIc swung i t  first a t  Greenn~icl~, alld after- 

" hodp reqpectivolv from i l ~ e  nxis of sna]~cnwion : ?IS', ?I!", IP"~,  . . tllr )rcight, (in Ril.) 
of rnch I,o,ly : 2,  .sf', sf", .. t l ~ o  specifir gravity of c;lc.l~ bocly dcte~*rrlinod ill  the  

" i~qi inl  ninilller. Tllcll will t h o  roquirod v i b r t ~ t ~ ~ l y  specific gravity of t l ~ c  ~ , C I I -  
" cllll~iln bo 

71,' a' + 91)'' rl" + q11"' dlf' + , . , 
-. - -- - 

R = IU' 11' 71)" (L" 1111" d,' I - + S'f + - + ... S' s'l' 
( ~ l ~ i l n s o ~ ~ h ~ ~ ~ r ~ l  T1.n t~ssrt ionr ,  1832.) 
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wards a t  ualan, in the  Caroline islands, Guam, Benin island (to the 
south-east of Japan), a t  Sitlca in Russian North America, at Petro- 

paulowski, Valparaiso, St .  Helcna, and St. Petersburg. He deduced 
an  ellipticity of from his observations. 

Schumacher, the  celebrated astronoiner of Altona, conducted in 
1829-30, a series of experiments with Ressel '~  apparatus, at the castle 
of Gulclenstein, in order t o  determine the Danish standard, which was 
t o  be a certain fractional part of the length of the seconds pendulum, 

a t  the  level of the sea, in latitude 4 5 O .  I11 order to estimate the in- 
fluence of the  air, he used, instead of a ball, a hollow cylinder of 
platinum, made by Repsold, inside wllich a second solid cylinder, 

also of platinum, fitted perfectly true. The outer cylinder was closed 
by covers of the  same cliametcr screwing on to it, which were both 
perforated; the clamp holding the wire was fastened on to the top, 
and into the  bottom was screwecl a point with which the contact was 
made in measuring the  height of the cylinder by the micrometer 
ecrew. 

The pendulum was swung under four different circ~imstances, v i ~ .  
the long pendulum, with and without the inner cylinder, nnd the short 
pendulum, also with ant1 without i t  ; and as exactly the same surface 
was exposed t o  the air in each case, the influence of it could be 
computed, which was done by a formula dcduced by Bessel. Tlie 
reduction of the observations was made by Profesqor Peters. One 
novclty was introdnce~l, viz. that  of computing out the attraction of 
the  ground on which tlie observations were talcen. A square spwe 

having n sule of 600 toises (1279 yardn), in the mitldle of which the 
observatory was ~ituatetl,  was subdivitled again into 30 squares of 100 
toises (213 yards) a side; in each of these boring3 werc made, and 
npecimens of the earth removed and their apecific gravities dotormined ; 
aa these wcre very nearly the sxtne, a mean of the whole was taken. 
Tho height of tlie floor of the pendulum room was 34f toises (220.0 
feet) above the lnean Hen level, and the attraction of tllig plateal of 
the earth's crnst i~~t,rotlnccrl a change in the le~lgtll of the 8econd'fl 
pentlalnm of 0.000215 English incllcs. 

C;~rlini, whilst mcn.ql~ri~~g tlie Piedmontc~c ~ 1 . c  i n  1821-23, took 
series nl pcn~l~ilmn rsprri~iicnta at the I I o ~ ~ i e c  on Mount Crllis, with 
the view of determining tllc clcnsity of the exr~11. I I i h  l)eetinlnru wafl 
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f o r l e d  of a lieavy sphere snspencled by a wire, which nrns attached to 
a ki~icl of inverted stirrup ; in the part corrcsponcling to the foot plate 
tllcre was fiscd a wheel witli n s l~arp  edge turning on its nsis. This 
wheel was placed on a grooved plate and forlned the lrnife cdge for 
suspension ; the arrangeinents - for observing rvcre similar to Besael's. 
Correspontling observations, though not ~vitli  the same apparatus, were 
taken by Biot and nlntllicn at  Bor~lcnux. Thc result was a density 
of 4.95. 

One more attempt to determine thc  density of the earth by lllenns 
of the pendulum \vas ~nncle in 1851 by the Astronomer Roynl, Professor 
Airy, a t  tlie IIarton Colliery pit. Two invariable pendulums were set 
"13 in the same vertical line, onc at  the top, the other at  the bottoin of 
the pit, and their coincicienccs ~ v i t h  the pcndnluun~s of two cloclrs mere 
si~nultaneously obscrvcci, the rc1:ttive rates of tlie clocks being deter- 
nlined by a galvauic npl>arstns. After each series of coincidcnces the  
pendnlunis were intercllanged. The distnncc betwccn the uppcr ant1 
lower pendulums was 1256 fcct ; n careful description of thc  intcrvcn- 
ing strata was prcl>nre(l and spccimens snb~nittcd to Professor W. 11. 
Millcr who deternlined tlicir sl~ccilic gravities. Tlic acceleration of 
the secon~ls' pcndul~um bclo~v rvns 2.24 secontls pcr diem, and tllo 
resulting inean dcnsity of tllc c:~rtli was G.5G5. 

T l ~ c  bcst value of tllc earth's c1lil)licity ns yet tlcil~lcccl h-om l~cntln- 
lum obscrvations is uiit1oul)tctlly t l ~ a t  of Bir. B:dly's. I-Io conll)inccI 
all tlie obscrrmtions tnlrcl~ witli inri~riablc pcntlnlnn~s, ant1 after apply- 
ing to tlicin all corrections, o1)tainccl 3 lncaii cllipticity of T&.5. T l ~ o  
latcst value of tlie snmc, froin gcoclatic obscl*vntionq, is Captain 
Clarlrc's, R. E. wllich inclltdcs the ncw ltnssinn nrc and is VBB.g6. 
Thc cllipticity obtninccl fro111 obscrvations of preccssion and iiutntio~l is 
--- - (Airy's tracts). 
303.3 t 

T l ~ e  nppnmtns for tlic Inclian cspcrimcnts, consists of trvo i~~vnrinblo 
Fclltlnlun~s on Katcr's principle, n vncuuill nl)p:~~.atus \\.it11 air punl> 
for exhausting, nn nstrononlic*nl clock lly Shclton, n good bnttcry of 
t1lcr:nomctcra and n t,i.;illsit ins( r i i~~ic i~t .  Botll p~'n11ulllrns llnvc nlreatly 
don(. good servicc : one linving hccn w e ~ l  1)y Gcncrnl Sabinc in  his 
os tc~~s ivc  range of cspcri~ncnta, t l ~ c  othcr by Professor Airy in his 
IInrton pit cxpcrimcnt~ ; t l~cy  cannot bc considcrctl, however, to hnvo 
rct~inctl tllcir original Icnglh, as thcir lrnifr cdgcs llave bceii rcgro~uld, 

3 5 
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Each is colnposed of a bar of plate brass 1.6 inches wide snd rnther less 
than an Qth of an  inch tlliclr ; a strong cross piece of brass is rivetted 
and soldered to  the top t o  hold the knife edge, which consists of s 

prism of very hard steel, passing through the bar ancl adjusted at right 

angles to its surface. The prism is equilateral in section, but the edge 
on which i t  vibrates is ground to  an  angle of about 120' ; the length 
of the bar from knife eclge to  the extremity is about 5 feet 1+ inches. 

A t  3' 29" from the  lrniie edge, a flat circular bob, also of brass 
nicely turned and pierced in the  direction of its diameter, is firmly 
soldered on ; the part of the bar beneath the weight, called the tail- 
piece, which is about 17" in length, is reduced to a breadth of 0.7 of 
an  inch ancl is varnished black, i n  order to contrast better with the 
white clisc on the clock pendnlum, in the observation of the coinci- 
dences. 

The knife edges rest on agate planes set in a solitl brass frame, 
which is provitled with three levelling screws On the outer side of 
each plane are Y's, which are moveable in a vertical direction by 
means of an eccentric ; the knife edges rest in  thern when the pendu- 
lum is not in use, and by their means the obnerver is enabled to lower 
the penrl~ilam down gently so a8 to  bear always on the same parts of 
the agate planes. Each penclnlum has its own set of planes,,and will 
give tlifferent results if swung on any others. 

I t  has been clecicletl to swing the Indian pendulums in vacuo, in 
order to  secure the following dvantagcs.  When the pendulum ha8 

been set in motion, i t  mill vibrate for a whole day ; its temperature 
will be more equable ; i t  will not be clisturbecl by currents of s i r ;  
and errors in tlie formula for tlie correction for buoyancy are unimpor- 
tant. The vacuum apparatus consists of a cylinder of slieet copper 
nbont 1 foot in diameter nncl rnther more than 5 feet long, with 

hemisphcricnl c a p ,  the upper one of glass and movcnble, the lower 
one of ~ h e e t  copper and ~oltlcrcd to the cylinder. The upper end of 

the cylincler carrics a strong brass plate, to  ~vh i t~h  are attached the 
frames containing thc agate planes and a bar of tlie Rnme metal and 
n h a l ~ ~  as the pclltlulnmn ; placecl ~ i d e  by sitle with a pentlulom insidc the 
apparatus, the bar an(1 pen~lulum will be of tlle Hame tcmpcrature, 
i t  is evillent that t l ~ e r ~ n o m ~ t c r s  attnc,lletl to the fornler will give 
r~tl l~iret l  tcmyerntnl.~ of t h ~  l n t t ~ r .  T w o  c1clit:atp th(1rrnonlctcrs are 



attached to the bar, their bulbs being sunlr in the illeta1 at  points 
equidistant from each other ancl the ends of the bar. The stem of tho 

upper thermometer is inverted, and placed side by side with that of 
the lower thermometer, in older that they m ~ y  both be viewed 
through a moderate sized glass plate let into the cylinder. I n  the  
lower part of the cylinder there are fo11-r other windows, two on the 
line of the pcndullums, to enable their coiilcirlcnces to be observer1 ; 
the otlier two at right angles to these, to give adtlitional light an11 
cnable the observer to ascertain wlletlier the detachcct peildulunl is 
vibrating truly without wabble. There are two scales fixed a t  1-ig11t 
angles to each other, inside the cylinder, on a level with these nrintlows, 
one'of which is uscd for lncasuring t h  arc of vibration of the pen- 
dulum, and the other to measure the distance of the pcntlnlunl fro111 
the fornlcr scale, ~vhich is necessary to furnish the correction for 
parallax in the rcariing~ of the arc of vibl-ation : i t  is useful also ill 
placing the pentlulum at  a consta~lt clistallce fro111 tlie clock, which is 
found conveaient in practice. 

The uppcr 4" of the cylinder is mxtlc of grcntcr thichless than the  

rest, and at  top is a strung projecting Ilange ~vliich is i~lte~ldecl to rest 
on a strong cast iron frame matie in two pieces, so as to grip t . 1 ~  
oylintlcr ~ ~ u n c i  the tliiclrcr part just bclow the flailgc ; the 11:llves of 
the frame are then f r~n ly  bolted together wit11 nuts and screws. Tlro 
uppcr surface of thc flange is g r o ~ l ~ l d  perfectly true to rcceivc a bell 
glass, the cap alrently ~llentionctl, \vhich is likc the receiver of nil 
ortli~lnry air priolp. The eccentric for raising a11d lowering the pen- 
dnlum on to the sgnte planes p ~ ~ f i e s  throi~gh a sti~fting box in the 
lzppcr part of tlle cylintler. Motion is impartetl to the pendulun~s by 
nleans of x forli nn(1 crutch turned by a spindle which pnsses through 
another stuffing box. 

The clock with which the vibrations arc con~pnrctl is firnlly secured 
to n wall, ant1 t l ~ c  vncnunl apparntus is ercctetl ill f r u ~ ~ t ,  a t  a tlistnllcc 
of abollt, 2 feet from it. T11c di~l)lll '~glll fur lilllilillg t110 V ~ C \ V  of t l l ~  

disc is fittctl insitlo the cloclc cam 
Thc tclcscopc for ol~wrving thc coiucitlcnccs is plncecl 011 a ~111~11 

~iinsoli~.y picr nt x tIist,nncc of a1)01lt 8 f ~ ~ t  F I . O I I ~  tlie vacuum y)pnmtrls 
an,l is n ~ o ~ l i ~ t ~ , I  SO ns to nliclc 1:rterally on a gr:tcluntetl horixoirtnl bar ; 
i t  alho :I sliglrt vci ticnl nlotion. T ~ I C  t l~cr l i~o~~lctcrs  nnrl bnronlctel-~ 
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are read from alongside of this pillar by means of rt cathetometer, ~. 
n telescope sliding up and down on a vertical rod. The object of this 
is to obviate the ill effects of m y  clefect in  the isolation of the appara- 
tus, as well as the influence of the observer's person on the therm- 
meters. 

As the disc on the bob of the clock and the tail-piece of the de- 
tached pendulum are too far apart to be viewed simultaneously by the 
telescope, rt lens is plLmecl between tllein, so as to throw tlie image of 

the white disc upon the tail-piece of the pendulum. The vacuum 
cylinder and all its acljuncts, air pump, &c. were made by Adie, and 
are the only new portions of the apparatus. 

Tlie nlethocl of operation is as follows. After setting up the clock, 
the vacuum apparatus is inserted in the iron frame and suspehded 
either on wooden trestles or masonry piers; the frame is roughly 
levellccl ; the temperature bar is fixed in position ; tlie agate planes 
are screwed on firmly to their bed plate, and are very carefully levcllell 
by nlcnns of delicate spirit levcls provided for the purpose. A pen- 
dulum is now inserted and let dom11 upon its planes, but the cloclc 
must not yct be set in motion. The telescope is l i e d  set np on tho 
prolongation of the linc which passes i&rough the two penclululns, 
whcn both are a t  rest. For this purpose i t  is ~novecl laterally on it0 
grarlnated support, until a very sninll pol-tion of the paper tlisc, on tho 
60b of the clock pentlnln~n, is vi~iLlc on one uide of the tail-piece of 
the detached pendulum. Thc reading is notetl, ant1 the telescope is then 
moved in the opposite clircction, until an ccl1lnl portion of the disc ia, 
visible on the other side of the tail-piece ; the rcatling is ngain noted, 
and the telescope is ~ c t  to the niea~l position. The pendulum is than 
removed, and the diaphragm in the clock cnsc adjusted, until  it^ cllecb 
are tangents t,o the clisc. The pcnclulum may now be replsccd, and 
nothing remain8 to bc clone hut  to exhnust the air out of the npparatue 
and to sct the pcn(1nlums in motion. 

Tlie obscrvationn arc made in exactly thc same way as alrcady dc-' 
ncrihcrl in thc account of C:il)tain Rater's app"rat11g ; the t i m r ~  of the 
dirrnl>pearancc and reappearance are both nntcrl, ant1 tlie mean tnlren 
the true tiulc of coincitlence. The arc of viI,ration is thcn detormincd 
by noting thc reading of thc arc, when it, is crlt by tlie Hnlrle c(1g.c of 
tho tail-picce on em11 sitle of t l ~ c  vertical line. T11c: tllc~.luonlcters and 
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barometer are read by means of the cathetoincter. I t  is usual to 

observe not every coincidence, but thc first three consecutive coin- 
cidcnces, aild then the l l t h ,  12t11, 13th, thcn the 21st, 22nd, 23rd, and 
so on ; after observing the first two or three, the tinles of the after 
coiilciclences can be easily camputed with sufficient accuracy to intimate 
when the observcr should be ready to note them. 

I t  is intendccl to  have observations iuade generally along the Great 
Arc at stntioils 2" apart iu latitude, anci at other points whcre i t  ulay 
be desirable to  obtain data regarcling local variations i11 the intensity 
of gravity. 

The penclulum experiments in this country mill afford an independ- 
ent value of the cllipticity of the Indian arc. It is also hoped that  
they will throw soulc l ig l~  t on tllc existing discordailces bctween the  
astronoiuical nncl geodetic latitudes of the Indian survey. 

The anlouilt of thc deflections of the plumb linc, due to the IIinla- 
layas and elevated table lands to  the north of India, hnvc bcen colllpllted 
by Arclldcacon Pratt  for the diffcrcnt terlllinal stations of thc Indian 
arcs ; but tlicsc tlctcrminations are so much in cxcess of the results of 
the survey, that i t  is evident tlint the effccts of the mountain attmction 
must be in a considerable degrce coiul)cnsatcd, either by a ~lcficiency 
of clcnsity in the strata to the nortll, or by an escess of clcnsity in tile 
strata to tllc south of thc snrvcy stations. 

Now thc pendulum can tu~doubtctlly be madc tlie means of showing 
whcthcr the coml~cnsation is to be attribnted to eilher of thesc causes ; 
for, whilst the cffcct of a tlistant mngc of nlountaius on the vibratioils 
wollld bc qllite inapprminblc, any local variation in the clcnsity of tlie 
untlerlying strata would show itself nlost nnmistnkably ; so that by 
taking observations both at a noimal station, and a t  a few points in 
i t8  vicinity symmetrically sit8unted aroiultl it, sholllcl there bc ally con- 
~iderd) le  cxccsa or dcfect in the clcnsity of thc strata to couatcract 
tllc disturbnncc tluc to thc nlo~ulti~in mass, tlic penduluu~ obscrvntion8 

woultl not fail to point it out.* 

+ 'Professor Stokcs rcmnrks in his lct,t,cr on t.l~c~lc! opcn.tions : '( Tho p ~ n d u -  
Inn1 no tloubt intlicnt,cs only tllc vcrtirnl com1,onmt of 1,llr c l i s t . ~ i ~ - l ) i t ~ ~  ~ ~ I . c o ,  

g' wllarc~:1g it is flio 11.orizotrtnl c o l ~ ~ l ) o ) ~ r ~ t t  i i b  f71r pl~r l i r  r,S t11.c ~lrc,~ic-lin.n t , h n t  nHi?'t,q 
t,t~c? rncn~nl-c,~ nf n q s  ; a t  ally olio statlion, of courso, EL horizontal (li~t~ut'I):~llrc 
1n:Ly oxist wiLhont n vc?l,Cin:ll ( l ixt ,~~~.bnt~cc,  :lncl vim vwsk ; bnt in n s!yxtor,t of 

" dntioiis clist~u.b:~nccs of tllc 0110 Itit~d rnl~st ~lcccusal.ily bc accolnp:~~iied by diu- 
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The Indian operations will eventually be combined with those taken 
pi.eviously with silrlilar instruments in other parts of the world, to 

deduce thc ellipticity of the eai-th's mean figure. Both Sir John 
Heruchel and Professor 8tolces have remarlred, in their letters on the 
proposed Indian operations, that  almost all observations hitherto made 
have been taken a t  stations either on islands or coasts, so that a series 

along the centre of a continent is very much needed. A! complete set 
of observations has been already talcen a t  the Kew observatory by. 
Mr. B. Loc~vy, with the Indian apparatus ; and on the completion of 
the  experiments in this country i t  will be returned to Rew, in order 
that  final observations inay be taken, to show whether thc pendulums 
have undergone any change in the interim. 

It is to be hoped, howcvcr, that  so goocl an opportunity will not be 
lost ~f extending these observations to stations easily accessible from 
India., thong11 not inclllcleil within its limits. On this head Professor 
filillel's opinion may be quoted a t  length, " Much would be added tot 
the vahle of the observations made a t  the stations of the Indian 
survey, if, before the pendulnms werc brought back to England, 
obscrvntions could be made with them at  sonle otlier points, especially 
 point^ nearer to the  equator, such, for ilistance, as the south coast of 
Ceylon, Singapore, or on the coast of Borneo. Another accevsible 
point, interesting froin being in a long line of depression, where a 

large gravitation might be expected, is Aden." 
The intention of the Russian government, to have similar obser- 

v a t i o ~ ~ s  made along thc Russian arc, has alrcady been alluded to. 
If, after the leeturn of thc pentlulizrns to Rnglantl, they were to be 
Hwnng at one of the Rnssian ~tations,  i t  will he p o ~ ~ i b l e  to combine 
the Russian with the Indian operatfon~, and detluce a value of tile 
enrth'w ellipticity from exclnsively Continental observ:ttionu, extentling 
from Cape Comorin to the northernmost part of Finn~nrk. 

" tnrhancrs of tho other kind. Ir~dccrl it is theor.ctically poa~iblc, from tho ver* 
" tical di~tllrballccs, ~nppogod to 1'0 krlown, nc*trrr~l[!y to ctrl,~rtlrrt,~ t,ho 11orizollt~1 
" tlist~irhnncca, nt~cl that without a ~ s u m i n q  anything heyor~tl tl!e lnw of rlnivt-rafil 
" gmvitztinn. Actu:tlly 1,o carray t , l ~ i ~  nllt,, wo~ild p r ~ l ~ a l ) l ~  rcq~rirc. oI)aer~ati~nR 
" to  I,(? nlarlo at ntntions ntoro trllrrlcrolrfi tl~nlt cnn l ~ c  t l ~ o ~ ~ g l ~ l ,  01; l~rlt tho fact of 
"  it^ l,c,n~ibliLy shows how .sc.verc a c l ~ ~ r k  p ~ l t l n l u n ~  obsc~rvnllot~s fir0 cnpehlo of 
" ctxerclalng 0 1 1  the rcsulla of gcoclctic ol)servnt~orltl." 



r365.1 Land anti F~.esh~ontcr. Shells from the Shun States. 273 

Notes on a collection of Land anc2 F~esl!?uater Shells f ~ o m  tlie Slran 
8tntes.-Collccterl By I?. FEDDEN, Esq., 1864-65.-By W. THEOBALD, 
Junior, Esq. 

[Received 17th July, 1865.1 

Mr. Pedclen having kindly placed in my hands for examination a 

small collection of shells froin the Shan states, I am let1 to offer tlle 
following brief rcmarlrs, though I have not the requisite tiinc at  
my disposal at  present, to clescribe the many novelties ~vhich the 
collection contains, most of which, however, Mr. Benson will shortly 
describe in the Annals of Natural History. Although tlle coidition 
of many of the speciinens is very poor, for purposes of clescribing 
specific chamcters, and inany species are represented by a singlc 
individual, still the collection affords conclnsive evidence of the great 
richness in  terrestrial mollusca of the region where i t  was made, and 
interesting proof of the distribution of some shells, hitherto ratllcr 
scarce i n  Inclian collectioi~s. 

Fam. MELANUDE. 

1. 1 llfelanitc tube~culntu, Mull. Species. 
Large ancl fine .. . 1.90 X 0.60. 

2. 2 M. variabilis .. . Common: Melanin, 2. 
Of t l ~ i s  melailia there are five marlred varieties, soine of which 
coultl doubtless be separated specifically by many systematists. 

3. 1 Glnbrn. A smooth VM. from tlle tepid springs of Nain-moo. 
This var., in conlirton with all the others, has the apex but 
little erodecl, and differs but littlc froin the ordinary smooth 
vur. found in Pegu and Bcngal. 

An avcrnge specinlen measures 2.00 X 0.75, the rneasiuement being 
talcen along the long axis of the shell, and thc trnnsvcrse ilinnleter of 

the Inst whorl. 
2 , d .  T7ittatn. This var. iq also smooth, bnt with nio1.e convcx whorls 

tl!an the laat. Thc sllcll too is y:tlcr, with a dark nlctlinn stripe beco1ning 
obsolctc on thc last ~vhorls, but well marltctl on thc e a1 -1' ler ones. 
Avcmgc size 2.00 )( 0.75 

37.J. T q ~ r ~ i t n .  A black turrited vnr. sometinic8 slightly crotlcd at tile 
extreme npex, and with t11c whorls ornaii~cntcd with t\rro or more, 
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nsually three, series of prominent tubercles, ranged in symmetrical spiral 
order \vith four ilon -tubcrcnlnr spiral lreels on the last whorl towards the 

nloutli. The tubercles form oblique transverse ribs, but the ribs are 

a suborclinate feature to the spiral ornamentation. 2.00 X 0.75. 
4th. Pyrn?nidalis. Ornainentation like the last var. but form very 

squat, with mpidly increasing whorls. Thc shell is slightly cerulesccnt, 
with four clarlr brown stripes visible in the iuterior,.co'rrespondi~ig with 

the spiral lreels outside. Colulnella slightly yellowish, apex but little 
eroded. 1.90 x 0.85. 

Grotto in Nalll-mah strcam. 
271d. Bacc~>ra. This var. is intermediate in its cli,zmctcr between 

vars. 2 and 3. Its mliorls are ornnmcntccl with four or five rows of 
beallctl keels, thc transvcrse ribbing bcing often ~vell nlarked likewise. 

nloht of the specimcns were tlcnd shells. 1.90 X 0.75. . 
It is noteworthy that  the  ordinary type of Jf. v n ~ i a b a i s ,  or the lnlge 

spcciiuens of the race met with in  the  Arnkan hills, are not represented 
in the collection, though the abnnclnnce of cnlcnrcous rocks and cnlc tuff 
~voulcl, pr im6 facie, lead us to  expect shells of sin~il:tr, if not greater, 
dimensions. Climate ancl a lon-cr nverage tcn,l~crature of the strennls 
in thc  Shan colintry lnay l)ossil,ly expl:~in the slnaIl size dl. 1qrrricrbili8 
there attains, since I have n RIaulitlcin shcll tvllich mcnsnrcs 4-00 
X 1.30, ancl Araknn specilnclls not rarcly attain (tlccollntcd shells). 
3.00 X 1.30 .  

3. 1 Palltrlom~sa. 
A ~ i n g l e  spccimcn of n large pnlndomns, which I have not 

yet identified, occurrerl in tllc collcctiun. 
Pnm. I'ALUDINID~.  

4. 1 Pcihrclitaa naticorrlcs, 11. H. 

T w o  marlred variet ic~ of tliiv HIICII OCCI I~ .  A smooth one with one, 

two or tlwce filiforin keels, nncl a gtrongly kcclcd vm.. with 
rngosc Ircels. Thc ~pccics is prolmbly undcsclil,ccl and may be thus 
cl~ctractc~~i~ctl.  

P. nutic-ordcn, TI,.-Test& t~lrl~inntil, suub-politi, solitlh, pnllidc flnvre- 
eentc corneL nrl peripllerinm cni.inb u ~ n ~ ~ i t n  ; n i n ~ . ~ i ~ ~ i l ) ~ ~ x  n~l ln  jl1nctiav 
callo collilncllnri non raro vnltlr: incl~ansnto, ilinbilicum olltcgcnte. 

Inrielas f f l s r i f , /n ,  fnxciis (Inallus cnstm(1i~ ornnt~lr, hile huprrp~r ip~l~r i -  
nli, illA j~ ia ta  sl~t~irnin prv,it&. A n l r a r t ~ ~  ~ ~ l t i l l ~ o  tcvtin rlot,c.nt carins 
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paiilun~ remota. Cnllo flavescente, ore interiori cmrulescente. Anfrac- 
t ib l~s  6;. 1.45 X 1.10 

Var. ca~inatn ,  Carinis quatuor fortissiinis supra munitur, et infra 
peripheriam sex vel quinque lrevioribns ; colore albido ; epidcrnlide 
flavescente ; fasciis nonnullis castaneis interdum ornnta. 1.40 X 1.00. 

These two varieties pass into each other, but the peculiar colnmellar 
callus is pretty constant in a11 syccimens. But  for this cliaracter, some 

of the sniooth variety might be referrcd to  P. Bengalensis, which 
is an extremely variable specics. 

The strongly corded var. is \\.ell marl;ed, but I have preferred taliing 
the smooth sliell as the type of the spccie~, and have regartled the 
keeled irtdiridnala as llypertrol~llietl, pl:~cing the greatest value, as a 
specific character, on the columellar callus, occurring in both varieties. 

2. P. ~nelanostoma. Paludina ...... 2. 
1. Bithinin ?zctssn, 11, s. 

Tcstb elongat&, turbinntii, polit&, diaphanii, solidinscnl8. Labio 
expansiusculo, plies callosd extcrni munitA. ~Anfractibus qniilque. 
0 45 x 0.25. 

This is the only species of Bithinin in thc collection, and i t  is well 
oharacterised by the strong rib-lilie fold streagthcning the lil) ontside, 
soille\vhat as in " nassa." 

1.  A?,rptrllarin, sp. 
A smnll species sinlilar to  that fol~nd at Mnnlmein, but distinct 

fro111 tlie sn1:111cr sl>cci~'s inet with in  the Ai.aknn Ilills. 

An ortlinn1.y ~ l>cc~ i~nen  nlcasurcs, 1.75. Aperture 1.25. A very largo 
specililcil of the Arnlinn species. 1.45. Aperture 0.95. 

Of Helicm of a11 sections, the collectioll comprises twenty-three 
~pccics, ncnrly onc linlf of wliich secln untlescnribed. 
1. I1~l i . r~  91. .q. 

A Inrgc cIext,i.i~l sl7ccics of six nll~orls l~artnliing t l ~ e  characters of H. 
intcr~.ri~)/n nnt1 H. sr , ,~ irlccussnln, biit very distinct from either. All 
thc ~pccin~ens  nre unforliiuntcly dead shclls. Lat. 1.55 X Alt. 0.75. 

2.  H. 131o~fi11~li, 7'11. 
This species wns originally folincled on a single shell from Dal:jiling 

in my cnbinet,, wl~ich, from its st-nlpturc, I had no hesitntion in scpnrat- 

36 
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ing from its nearest ally H. cyclol~ltrx. I t  appears to be a common 
shell in  tlis Shan states, though not so in the Eastern Himalayas, but 
all tlie specimens are dead 'shells. They agree well with the type,' 
thongh a trifle larger and more convex. 

3. Helix ~ ~ S O T ~ ' ~ Z I S ,  n. s. (MSS.) 
A very marked form, but  all the shells cleacl ones. 

Tlie sculpture is very ornate. and well marked. Shape somewhat as 
i n  H. Pegucnsis. 1.20 X 0.60. 

4. H. clelib~afct, B. 
5. A ....... 
6 . H  ....... 
7 . H  ....... 
8. H. ...... (approaches H. Guerir~z]. 
9 .  H. sa~zis,  B .  
Though a trifle larger than the type, I can see no sufficient reaeon 

for rjepar:~ting this from the Andaman shell. A few dead tipecilnens 

only are coiitainecl in the collection. 

10. H. ir#fz~la, B. one or two specimens. 

11. H. nttegict, B, one specimen. 
12. H ....... 
13 .  11 ....... 
14. H ....... 
15 .  H. ai~nilaris, Per. war. 

This shell is somewhat variable. I t  is ueually l)nnderl, bat  occasion- 
ally the bnud is oLsolete. I t  tends to unite N. Zoroctater, Th. 
11. hultcs, B., closely approaching tlic former, but being less depressed 
and inore tunii,l, thong11 riot so globose ae tlie mnaller Hized H. bo1t~1 

B. 0.75 X 0.40. Anotlier variety occurs which might be rnnked 8s a 
large H. ZI,ronatrr, Th., but i t  is not la~.gcr than the type of thnl nhcll, 
bnt sliows a tcailc~icy t,o approach H. rlelibrata, J3. in form and expallded 
peri~torne. 0.80 X 0.40. . 

16. H. Oldhtr I I ~  i , B. 
A little larger than the type which was from near AVII. 
17. El.  H~rItosri, PE. 
A ~i1ig1e ~pecinlen of thig widely aprca(l ~ ~ e c i o s  tvae in the eollrct i~n~ 
18. I .  I I ~ I I S ,  TI. A u i ~ l ~ l c  al,ecimm of this ~ h d l  

acconlpanierl tlic lust, n trifle flatter t l ~ n t  the type. 
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... 19. H ....... Helix ,...... 19 
..... 1. Plectol,ylis ,...... sp. Plectol~ylis, 1 

A described species, but not identified k i t h  certainty. 

1. Nnnincb vitrinoides. . 
Abundant. 

.................... 2. N .  co~tsepla, B. Narni~~a,  3 
Closer armed and one m r c  whorl than tlie type, whicli ~ ~ i l s  fru1i1 

ncar Maulmein. 
3 . N  .......... 
1. S t ~ e ~ t n z i s  Birn~nlzica, Th.  
The variety wanting the nlal.gina1 tooth. 
2. S. Blnqlfo~di, Th. Three specilllens, ............ 2 
1. Vit~iqaa (C~yptosolzea, TI1 .) pmstans, Gonlcl. 

Tolerably common. 

2. v ......... 
........ .... Type as tbe last. A small specics of the same, .: 2 

1. Bzilinzus Silzensis. 
A single specilllcll of this specics \vhich is tolerably coliimon in  the 

Pegu forests. 
2. B. ............... of tlie " Grncilis" type, colnlnun, ~v i th  clccidaous 

epidermis. 
3. B. ............... ditto, colnmon. 

............ 4. R. gmcilis, comnlon. 

5 . B  .......... 
6. R. NiliiJiriczis. 
Tllc occurrence of this shell is very interesting. I t  llss eight 

whorls nnci differs slightly from the typc, but not to a greater clcgl-ec 
tl.lnn Nilglliri specimens do from cruc a~lotllcr. Btbl ~ I I Z ~ L S ,  ...... 6 

Acl~cttilzn.. .four species, 

A .  ..... 
A ....... 
A ....... 

......... All of the ordi11n1.y Tntlian ty l~c .  Achntinn, 4 
1'11pn.. ...... .In spccics with new. 
P. ........... .]I. S. Pl(]~fl, ............ 2 
1 Glnrisilin, a large spcrics, not rnrr. 
2. C. ...... n small spccics, ~.rttl~er rare. 
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3. C. ... ... a larger species, common. 
All tliree seem new species. Clausil,ia, . . . . . , . . . 3. 

F i m ,  LIMN~EIDX. 
L y n t n ~ a ,  a small species, Lymlmn, ..... ,.. 1 
Planorbis Coro.mandelinnus, Pab. 
Very common, rather small Plav~orbis, . . .. .. .,. 1 

* 

Pam. DIPLOIMATINIDE. 
Diplommatina, five species. 
A s  far as a cursory examination enables me to judge, all five seem 

nndescribed : two are sinistral, the  others dextral shells. 

Dt+lomlnatina, ... 4 

Fam. CYCLOBTOMIDE. 
1. Pte~ocyclos. 

Probably a new species. Of the type of P. ptrllatzts, B., but threc- 
fourths larger. 

2. P. insignis, n. s. 

Form; typic;. Testb albirlb ; epidermide flavescente sive castanel, 
cteciclud vestit;, castaneo-fasciatb. Peristomate cluplici, nntice vdde 
expanso. Operculo intus concavo, extra planiusculo, mnrgine valde ' 
radiate hirsuto. Lat. 1.20. Lat. oris intus 0.65, 

This handsome shell seems tolerably abundant. 
Pterocyclos, . . . . . . . . . 2 

1. Cyclopl~ortia specioscis, Phil.  
A common species, specimens of meclinm 6 z e .  

2. C. corn,(-z~cnatorim, Sow. 
A single specimen occnrs iu the collection, rather more tumid than 

Ava specimens. 
3. c. 11. s. 
A distinct but not very well defined ~~ec ie .9 ,  approaching near to 

C. crcellelzs, but wanting the funiculate keel of that fipccies. Only 8 
J 

few dead shells were collected. 
4. C. n. 8 .  

A 8ingle broken specimen, but cvhlently a new N ~ C C ~ C R ,  mcalling in 
form C. innolc7~lu.9, only lal.ge~-, anrl for its size a ligbtcr sht111. 

5. Cf. n. s. a very minutc &ell, smnllcr tllnn C. Sci.vsimn,gn. 
C ~ ~ c l o ~ d o n u ,  . . . 5' 
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1. Psipilztc artcln, B. Two specimens. 
......... 2. P. a ~ t n t n ,  B. Two specimens. Pzcpi?~a, 2 

1. Alyctezcs, n. s. type of A .  Iia!l?.nv)li, B1. 
2. A. n. s. type of j~lectocheill~s, R .  
3. A. 
4. A.  
5. A .  amphora, B. Two small specimens. 

6. A. A l y c ~ u s ,  ........ 6 
1. Poi)zcr2ias, n. s. 

2. P. 11. s. near P. Peguense, but  with more convex whorls. 
Poti~atias, ...... 2 

C O N C H I P E R A ,  
Fnm. UNIONIDE, 

1. Unio crrrlrlezis. Very fine. 
2. U. n~.cclginalzs. Fine. 
8. Sp. fine. Uvio, ............ 3 
One specimen occurs of a nnio, reinarkable for having two rounded 

osculating teeth, one in each valve, very near the  anterior end. Tl~ese  
teeth are slnooth and apposed without interlocking. The  species is 
also found in the Pegu Yoma hill streams. 

Fnm. CYCLADIDE. 
......... 1. Corbictrla Common. 

A snlnll species with ycllowisl~ epidermis. Covbicula ,.....,... 1 
Genera 24, species 77. 

SCIENTIFIC INTELLIGENCE. 
Lo)~dolt, Sej~t .  17, 1865. 

MY DEAR GROTE, 
As  you will tlou\~tlcss print mnch of my last letter, I will add 8 

fcw illore items of intclligcnce concerning matters ornithological, as 
I still been steatlily cngngc(1 in lily coinnlentnry on Jertloii's \vorlr. 
TlliR has llow grown so cxtcllsivc tha t  I have clivicled i t  into four 

parts, \vhic11 will ~1'ob~l)l-y s~prcncl o ~ ~ c l .  thc  Ibis for ilcst year. The 
first tl~l.ec, treating rcsprctivo1-j of dertlon's three volunles, and the  
fonrth, of Ceylon birds, not ii~cludcd by him, and a final tabl~lar  espo- 
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sition of the O ~ n i s  of the  Indian special province of the Indian region. 
This I cliricle into 2-1 districts, and give one to four asterisks to each, 

squal'c, accortling to the amount of commonness of the species, and a 

cross where I regard i t  only as a casual straggler. So that consider- 
able information is conveyed a t  a glance. I next take up the I~iclo- 
Cxinese or Ultra-Indian province, for which I have a fair amount of 
material. You will have received fronz Col. Phayre a short note from 
me respecting the middle-sized Indian Cornlorant and one of the 
Ring-plovers. I now tell you about them more in detail. No. 1006 
of Jerdon will stand as G. fuscicoZlis, Stephens : Syn. sz~lcirostris, 
Bran& (figured in Gould's B. Bnstr.), sulcirostris et stictocephaltu, 
Bonap , leucogaster, Meyer (apud Jerclon), leucotis, Bly th, albiventer, 
Tickell and purpzirccg.ziln, Peale,-Sinelzsis (apud Jerdon), G. K. Gray, 
cat. of Nipnlese birds, Jerdon,-a somewliat 'formidable array of 
synonyms. Also, one conlmon small Cormorant is the true pygnmcs of 
Pallas. Next, about the  Ring-ylovers. No. 849. This is, as I mentioned, 

AT. curonic~~s,  (Beseke), minor, Meyer, and Iudlclis, Latham : distinct 
from B. pl~ilippensis, (Scop.), which is  a sl,ecies intermediate to 
a. curonicu.~ and B. cantianus, obtainecl by Wallace ill Borneo, A!?. . 
philLppen~is in nl~ptial  dress, has the usual white forehead s~irmounted 
by a blaclr band, also a black loral streak and aariculnra inapart ;  
crown rufescent-brown with a more rufous some black 
behind the nuchal collar above ; the  blaclr pectoral ~trenlr narrow or 
interlvpted in  front ; and the tail unhanded, n i t h  the outerrno& three 
feathers white ; leg8 pale in the dry specimens : length of wing 4 inch ; 
of tnrse 1$ inch. I t  ehooltl be loolreil for in 8. Inilia. OC NO. 8501 
there are two ~pecimcns in the India museum, one of which is the 
philippensis of Sykcs's list. After learning of the distinctness of phi- 
Zippensis from cnronic~ra, I re-exnnrinetl Hor~fieltl's type specimen of 
his p t l ~ i l l ~ l s  ; ant1 though in bad contlition, especially about the nfip'31 

I now recogriise i t  a# distinct. I t  is in winter clress, and has not tllc 
white collar Been at  d l  Reasons in others of the present group. As 
cotupn~.cd with cliro~tic.us, the tail i~ more cu~~catetl ,  with the d ~ r k  
bantl consitlerahly less tlcveloped, slie\~rillg 011ly ng n na).I'OlY CTOR* 
stripe on tla: outerrnoat feathel.~. Yel.Ilq,s i t  i* (,'I,. I'cI-ortii, Rany., 
rle.cription of v~ll i t~h I l ~ a v r  I)($ yet sclen. It fi110111(1 illao 1 ) ~  looked . 
for in 8. Inflia. dvrclon onliLs to illcln~lc t l ~ c  Ch. ,lig,.iJi.o~r.q, (C~tv.)) 



~,lclalzopa, (Vt.), his ~zbssntus, an  Anstraliitn species, of which lic obtain- 

etl a single speciillen near Madras in the montli of J r ~ n e  (i. c. during 
tlie southern winter), and which is now in the Society's rnuqctun : 
of course a n  exceedingly rare :tnd accidental straggler. Tlie Indian 
ATc,ol)hron turns out  t o  be distinct and new, N. 07.icr~tnlis, nobis. I t  is 
not tlie Vultur l~teleagris of Pnllas, which he describes as a rarity i n  
tlie Taurian Chersonesus, and which is the blnclr-biller1 N. percnop- 
tel-tu. Four  of our rarest Fulco~zide I have macle out to be Japmicse 
species, all priorly named by us ' insulal*~.' 1. Accipitcr ~zisoides, 
nubis (gt~laris, Sclll., of which hc  notcs a sl)ecimcn froin Nipiil !)-2. 
Bilteo ayuilil~ics (v. leucocepl~nln), Hodgson (he7ni/asius, Sclil.),-3. 
B. 211ti~)ti'c~, 11. (J(I~o~~cus,  Schl.),-and 4. Polio,vtis pyg~,tmus 
(Iliitco pgy,ilmti.s, nobis, 6.'. pyn.lrogmys, Schl.), of wllich Hclfer obtain- 
etl a specilnen in  the  Tenasseriin provinces. Athene cnstcc~zottis, nobis, 
of Ceylon, is recognised as distinct, froin cnstn1zo2~tc~.rcs ol J ava  hy 
Sclilegel. Jerdou's No. 145 is not Tocktu gingrcle~~sis ( u ~ ~ ~ z L s ) ,  but 
5". grisetu (Bucc~os g~isezts, Latham, B. cil~eraceus, Sem.), as distill- 
guished from T. gi~~galelzsis of Ceylon, ~vliich, together mitli tlie other, 
inhabits tha t  island. Tlie two were cliscriniinntetl by L:lynrd (8111~. 

N a y .  N. H. 1854,  XIII, 260), tliough 11e describes Lot11 uiltler cinga- 
lensis ; and h e  also indicates a sccond Hydl.ocisscc (nlrin to H. tclbi,-0s- 

Iris and H. conoisus) as inliabiting thc nioluitains of Ceylon. S'1i1or- 
?xis bacltn inhabits Ceylon i n  adtlition to  81). cl~cela ; and tlie Partin- 
lotus p;lwa of Lcsson is a seconcl Cinglialcse P,-io~~ocltilz~s (seu 
Pi')7-isol,rn) unlrnown to Lnyartl. The  l;uge crinlsoii Cltr~ysocola~~tas of 

Ccylon will ranlr as  C. StriclJandi (Layard, v. caylotla, Malhcrbe), 
crroilcously figurcd by Jcrtlon in  liis I l l .  II?~. Or*. as Rrnclrg2/2,te~n1is 
C ' C ~ ~ ~ O ~ U S  ! NO. 197 should be 2llcgalnin~a Bodgsol~i, Bonap, of N. E. 
India and t l ~ c  ~vholc  Indo-Cliinese provinces, as far a t  least as Canlbo- 

jin; whcrc the species is nlistalreil by Sclilcgel for tlie Javanese 
corvinn, ~vliich is wholly u n l c n o ~ ~ ~ n  in those parts : and di. v i ~ i d i s  
(npntl Schlcgol), of J a r n  is quite ilistinct from ni. viridis (lje7.u~) o 
5. Intlin, and is prol)al)ly tlic true li,~c.nta, Vt.,  as Sch1cgt:l hinlsclf 
snggcsts. H e  also rccogniscs tlia idcritity of No. 42 with the lenco- 
~ y l ~ A n  of P i ~ l l n ~ .  Tlic lltttcr holds jnst the salne r c ln t ions l~ i~  t o  
13. i*listicn, which H. l~ ,~ j~~rr .y l l r~n  (of Ceylon) 11olcis t o  H. L)a~c?.icn ; 
also Ir'cilco rulclr apucl Schlcgcl (the Slrcilrin) to  li: pc~-eyr~iltns, 
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lYypot~iorchisq severus t o  H. SttBhiteo, Tinnzinculus rupicoks (of 

Africa) t o  !ll. A l a u d n ~ i u s ,  and Athene casta~zotus (of Ceylon) to A. 
~at l infus .  I n  all these cases t h e  deeper coloured bird is more subtro- 
pical, less migratory (or even pernlanently resideut), and does not visit 

temperate latitudes. Schlegcl, with much probability, refers F. peri- 
99-ijtator, Sundevall, t o  E: ~nacropus, Swaiilson (v. n~elnnogen~s, 
Gould), the  Australian Falcon which occnrs i n  the Rlalaynn province. 

I think I mentioned that  I found a fine female Fa2co Bul)ylo?zicus in 
t h e  Worcester Museum ; nnd this  is probably the ' Red-naped Pal- 
con,' F. pe~egrinoldes apucl G. K. Gray, of his Catalogue of the Birds 

of Nep61. The  specimen i n  Worcester is like an aclnlt fen& Pere- 
grine, only tnuch paler, with all the  mar1cing.s considerably less developed; 
nape light cinuamon-rufouu marked with duslry ; the molistacliial 
strealr smull ; t h e  lipper partscross-banded as in adult Peregrine8 : 
thi* rare Falcon belonging to the  Peregrine subgroup, as distinguished 
from tha t  of the Snltir, Lnnnn, and Lugger. About 11'tcrn;x, I stated 

(in Ibis, 1865, p. 33) tha t  01-tyyis 1uzot~ien.si.s of Horsfield's list of 
Javanese bircls was the species I no\v recognise as T. tanki (U .  Ham., 
v. j~)ltcZern, Hotlgson) ; and such n tlistribution rather puzzlecl me, as I 
knew no instance of T. tunlii out  of Inclia proper. It is, however, of 
a nearly allied but srualler species proper to the  Malayan province, de- 
sci.ibec1 by Wallace fl.om Tinlor as  2'. vzlfcscens. Tlins are here tliree 

allied species, 2'. ~lrzuc,iloszis in the  Intlo-Chinese province with Cllina, 
y. fanki  in  the  'Indian special province, and Y'. yn~escon; in the Ma- 

layan province. The  propcr 11:~mc for tile Indian Curlew \frill be 
Numeni?ds I;?tent?cc, Cnv. : Syn. N. Jf(rjor,  Schlegrl. 

D. G. Elliot of New Yorlr was here the otlier clay, nnd piclred 11P a 
few new I 'o/fi~/~ctro,is from Cocl~in C l ~ i n a  a t  Pa rk .  I-It: is about to 
bring out thc  Pl~cc.sinnida: in grant1 style, froill drawings by Wolf, 
nome nlready mn,lr:, nntl which yon woulrl lrlost Ilc>nriily ~ i l ~ n i r ~ .  

Now for ~i011re intelligence nhollt nllnt is doing in the zoological 
Gardens, Itc~gent'fi Pnrk. Tllel-e are trrjo ~ l l la l l  fc~nnle Afri('an ('I@- 
phnnts now in London, one of \rllicll is ~ a f e  in the Zoolo~i('nl 
Gart len~.  Also n pair of the sllperb C:nzelln I)nnln. 11 fine ll~fllt,Il3' 

R1rrr.m.9 A hy~sinicus (l.J1lbrr (:,r,,,/,n of  I\ ppelulix to ~ ~ ~ I L C C ' R  T I ' ; IY~~R) )  
the long-leggel1 ground IInrnl,iIl, a n~nnt  curinns kind, \fllich st:Jlcn 
allout in s style tl1;rt n.onld puzzle yon altogc~ll~cr to nl11ke out 



what it was, if you were to see it stepping about at a distance. Em- 

phatically a saalre-devourer. Two young Wapitis came to light this 

week, the daughters of the fine Californian buck ! A lot of A?~anzopel.dix 
H c y i  ; and different species of Pte~oclcs .  Pt. a lc l~a ta  ( I  may have told 
you) has bred, and I saw the newly hatchcd chick, prcecox of course, 
but inactive, from the shortness of its legs. The Felis ~nncroceles and 
two U ~ s u s  1Cfalnyn1zus nrhich I brought doing well. A pair of coinluon 
house Mainas a t  last ; and I wish I could see a pair of conlnlon Incliail 
crows, and the two coirli~lon Indian vultures, G y p s  i&icus and G. 
benyalensis. Although the tenlperaturc has been cxtraorcliilal*ily high 
all this September, and people are panting and languishing as if they 
were in Sierra Leone, I obscrve wit11 interest and considerable surprise 
that the Arctic Foses are rapidly re-assunliilg. their white winter coat ! 
I hear of soine extrsortlinary cliscoveries up  one of tlie great tributaries 
of the Amazons, where the few scattered liuunau inhabitants had never 
before been visited, and were unacquainted with tlie use of mctal, 
using stone iinplements ; and the aniriials quite tame and lunscared 
by man-herds of Tapirs, which would allow tlieir coats to be rubbcd 
by a sticlr ancl enjoyed the titillation. I just lost n finc tlling the 
other day at Stephens's auction, a splcndicl sli;~ll of l!rlbalrls br.nc1~ycel.o~ 
had been lrnoclred down for eight sliillings ; and thc purchascl: would 
not part with it. You would otherwise hsvc had it. 

P. 8.-I have been thinlrii~g that you \vould (10 well to rc-publish 
my conlnlentary on Jerdon's Birds of India, if you could get Jerdon 
llinlself to annotate it, and thus afford him a convenient opportunity, 
of nlaliing lrnow~l all that he inay have to add, in order to complete 
our information on thc subjcct up to the date of publication in tlie 
J .  A. S. I nlnch wish to lrnow liow his boolr has solcl, and also what 
progress he is ulnkiiig with tlie other classes of rcrtebrnta. N .  B. 
Frl is  r~tbi!ji?toaa of tlic Coroiuandel Coast extends to Ceylon (Cingha- 
lese spcciincll ill Bclfnst Muscum) ; ancl my Ci~igl~nlcsc ,Scici,*ws Lay- 
nlrJi  is in the Worcester Museunl from I\Inlabnr, sent (\vit,li P~-esly/ .cs 
Jolt~rii, vcrrts, d ~ . )  1)y R.  Cole of Afaclras. Also, in tlie Worcester 
nIilscnni, a tiiic nclult fcn~nle of the rarc Fcelco Htrhylonicrts, allegecl t,o 

be Eroln Java, \vhich I (lo not belicvc. I havc see11 a lritterl of rny 
F e l i s  Jeq.r/oni Iroi~i fiI;~lilba~., ant1 1 httve little doubt that this jungle- 
cat tliere takas tl;e ldace of 3l. r.ubiginosn of the Corouraudel side of 
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the  Pellillsula. I add list of desiderata for the ZooIogical Gardens. 
You lnay slllile a t  my enumerating common Vultures, Kites and 
Crows, Frogs and Toacls; but these are just what are wanted- 
what nobmly tliinlcs of sending. The Batrachia might be sent in 
damp jars, and would endure the voyage without food, though 

coclrroaches might be given to  them if available. N. B. There are 
Australian Rallidcz and Pelicans in the Zoological Gardens; also 
Va~anicle,  Sca'ncirlm, and Snakes. Why not also Indiana ? and 
opercnlated Shells (sent with opercle closed) as Ampz~llaria and Ceri- 
thizsm telesccpizlm ; even our big Achatina with its psend-opercle 
closed. 

MAIYALIA. Gibbons-Hununl&n Monlrey and other species of 
P~esbytis-Wild Dog-Indian Wolf-common Bengal Fox, one in 
Dublin Zoological Gardens, labelled-Jaclcal, C. aureus I-Viverra 
Zibetha-A~ctonyx- Jungle-cats- 4-horned Antelope-GayBls and 
common Buffaloes (fine, as those of Barma)-Tapir-Rhinoce~*os 
S o n J a i c r ~  (from Sunderb6ns or Burma) and RIh. S u m a t r a n u s ~ ~ y  of 
the Himalayan ruminants- T z q a i a - M e ~ o y a l ~ ~ t e r o m y s - A t h e r ~ ~ a  
-Porcupine from Chittagong or Tippera. 

AVES. Lories (any),-common Kites, 2 or 3 (not Brahmini)- 
Lin~ncibtus niveus (of Jerdon's worlc)--Pontoai5.!us icthya~tzcs-SpilomiJ 
cheeln (especially, to  contrast with Sp. Elgini)-Poliornis tees* 
Aquila fitlvescens (2 or 3 to  contra&, with the allied African species) 
-dq. hastata-Ketupa Ccylon ensis- Urrtcn bengnlensis- U. Cora- 
~~tan~tla-Ninox scutellntus-Gyps 1nrlicus G. Uen,gnlcl~..~is (not Oto- 
gyps calvus. Wit11 the exceptions of the two comnlon Rengal species 
ol Gyp.?, the series of Old Worltl V r ~ l t u r e ~  is complete. N. B. Nee- 
ph~-OTL ~~ercnry, tous  of Africa has & blaclc bill, in I n t l i ~  ajlesh-wlo~~.~ed 
bill !)-Barbet~-Ccnt~.o~zss ~11J;penn.i~ (very desira1,lc. I?. The 
two Indian Coels are tloing \veII)-Cowus spZentlens ant1 C. c u l m i ~ l ~  

(pair of each, especially the formcr)-Dold,.oci/h rlLfa (very accept- 
~lde-Bh i7nrq j-,Shtimn-"tit Bh l, (jIIc11aroc ircus) - I l h a s  ( P ~ o c ~ u ~ ,  2 
or 3 pairs of each, which woulrl tlouljtle~s breed) -$fainas oj c ~ c h  
species, St~cr~rjpna/r,~., ant1 especially Z'emen~rchus, pagotlalu?cl)s ('L or 3 
pairs of cnch)-U~n!~rtl Jungle-foml~, wit11 white ear-lal~pct-A~Gllt~nta, 
both ~pccips-Cicorr in i e t / c o c ~ y l ~ n ~ n - ~ ~ ~ ~ o ~ ~ ~ i c ~ ~ s F ~ ~ I , i l l ~  

naeln~toc@~~ltalt~.; one alrently frvrll 8ialrr !-~a//io.sxx:cl.istni~l~-GalEinula 
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phce1~iczwa-Sar7cidio~~ais n~elanonotus-Anas p~cilo~hynclta-A. cnryo- 
pl~yllacea-Fuligzsla ~ujna-Pelicanzcs Pl~ili'piensis (small Indian 
Pelican, common in South India). If Pelicans can be sent fro111 

Australia, why not from India ? I have mentioned that nre have 
Australian Rallidce alive, and also tEdicne~uus gmlla~*ir~s.  B y  t l ~ e  
way, the middle-sized Indian Cormorant still remains an enigma. I 
have seen no specimen in England, nor is any sncll species recognised 
in Schlegcl's elaborate notice of the genus. Specimens (skins) of 
this bird would be most acceptable1 I t  appears to  be conlmon in 
Rasllmir. 

TicBell's supposed new Gaditlous fish is precisely rvllat I told you it 
wonld be. There should be a plentiful supply in thc museum, several 
dozeng, wliich I procured in the Alryab bazar. It was described and 
figured by Richardson, and since by fi1cClelland (who associated it 
with the GadiJm). I cannot refer just now, but the synonylns in my 
hand-writing should be on the label attached to the bottle ; and that  
bottle I left near tlic specilraens of Polynemus, which Jerclon agreed 
with me in considering the ncarest ally. I t  just holds that sort of 
relationship to some of the Gaditice, which the Sco2~elicl~ do to the 
f i r l~~~onidn.  ; only the latter are really Inore nearly allied, I tliinl;. 
There is a wiost e'~atel.esting Aust~al inn Scnl on exhibition at Cremornc, 
which I am anxious to sec, and will do so soon. Vide a noticc of it, 
in a letter from Bartlett to Gray, in a-laie No. of the Annals, So 
lligll n. price is wantell for i t  that tllc Zoological Secretary has cleclined 
to pnrclinse hitherto ; but I fear that the exhibition of i t  brings in 
some £11 or 12 pcr weelr to its proprietor I Of course I have becu 
t,o see the African Elephant, which differs very much from the Asiatic. 
I t  is eqn:llly clocilc, but much more energetic and active, anci Bai.tlct,t 
connitlers i t  the nlorc intelligent of the t ~ o  I Moreovcr i t  is very 
sdacions, wliicll thc! Asiatic is not (nnless when regularly s t )  It 

rather ill b:ul case wlien i t  arrived, hut is now in capital contlitiol~. A 
~ l l ~ n l l  Africnn fruzrrlc Elcphant is espected i~nructlintely ; and with i t  one 
of the long-lrggod African grollnd Hornbills, Bucorvus Abyssinict~s, or 
Abhcr GI,II//MZ of Bruce. The other Hornbills arc doing atdmirably, viz. 
8 IIolnrai, one B. ~hi~toce~os,  1 alhi~ost~ia,  and one slnall African 
l'oclcrrs. Two or three more oE albiroatq*is would be acceptnblc, and as 
many nlorr species as possible, cspecinlly the large lci~lds ; for t l q  
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shew well in the spacious aviaries allotted to  them. The yellow- 
quilled Porcupine (Malnbaricz~s, Sclater,) turns out to be my H, Ben- 
gcile~zsis, the  yellow colour of the  quills being only temporary. The 
3 handed Armadillo is a most interesting folm, very different from 
Da~ypus ,  and considerably akin t o  Glyptodon. There are a fine 
hcalthy pair of Chimpanzees, and female Orang-utan ; but no Gibbons, 
which are particularly wanted ; especially as there seems every pros- 
pect now of these Apes living, as they are 80 very much better accom- 

modatecl. The Gnzelln clnnza lately added to the Garden is a fine 
acquisition ; and Bnrchell's Zebra has bred. The Eagle you sent hea 
msisumed the mature plumage ; and I think I may say that all, which 
you have sent, are doing well, the 2 Jfyctevie, 2 Tantali, also pair of 

Acematornis Elqini, and pair of Eurlynarnys orientalis &c. Gallo- 
phnsis linentl~s has bred; and there is a yoling hen + Szoinhoei; d80 a 
half-bred Ocellated Turkey. Males of Phanicura Reevesii and Diar- 
tlignllus. Also the Heliornis or ' Sun Bittern' (a very curious form) ; and 
the  black-necked Swans. Bengal Floriken in first-rate summer dregs. 
It tvas sent by Babu Rnjendro Mullick in 1857. How is he gettingon, 
and his store of live-stock ? Three living Apteryx I Sturgeon still doing 
well. Gn1-7-ulnx Sinen.si.5 froill China, quite lively and well : the same 
ns the Tenasseriln species. The ncw Cassowary which I described 
tnrns out to  be the finest of them d l .  A living female at Amsterdam; 
and its egg quite different from that of common Cassowaly, or of 
Mooruk. I have seen the lnngnificent fossil head in the British Museum 
of Rlgkc~s lwintigenilss lately tlug up near IlforJ in Essex, with ~llperb 
~ I I H ~ C R  in ~ocket-not curled up as in thc Siljcrian specimens RO often 
fig~lred. IIead very different from that of W .  I~irlicar, nrore like AfrC 
cnnlcn, but the grinders are of the flame type as the former. Another fine 
accession to the B .  M. is an enormous aGrolite from A11stl.ali~. 

1 must now tell you a fcw results of in tere~t  at which I have arrived 
concerning Indian l~irds. The paper is a very long onc, rind will proba1)ly 
spread over thc IOis for all next year. When I Ilnve quite fini~he(1 
it, I contemplate working ont the birds of tllc Intlo-Chineso province 
or sub-region, find thcn those of tllc Malayan J'eninsula. You lnaY 
bcgin by expunging from your list &t!/lr sub-soccntn (identical with 
Si,,e,~sis), Ruticilln ~,7tmrtir,r7-n. (a8 (lifitjnct from l,]~~~kotroi,7rs), Pllyl- 
losc~ptts trocl~ilus (disnvowetl now 88 Indian by aould),  and 1 sl l f l~ect  



also S'turnus unicolov (for which I believe old spotless specimens of 
B. vulgaris have been mistalren) ; Rhodopl~ila meln~zolcucn, Genus 
quite identical with Oreicola, Bonap., as founded on two Timor 

species, melanolel~ca and luctwosa ; and therefore I now call the Indian 
one 0. Jerdoni, and do not agree that Prniincolu fcrren should range 
with it .  (Vide Jerdon's Appendix). The Hororizis ancl Horcites 
series puzzlcd us much. Horornis fulviventcr = Phyllosco21.z~s fitsca- 
tus, nobis !--H. fuliginiventro, also a Pl~~lloscopus, alrin to last.-H. 
Jlnvivel~tris a true Duwzeticola ; and H. fortipes, I suspect, another 
Dz~n~eticoln, (to jnclge from illy description of Hodgson's specim$p i n  
J. A. S. XIV,  585, for I cannot find a, speci~ncn in the illuseurns 
here.) This disl~oses of the four species adnlitted by Jerrlon ; but 
both in the British and India museums, I find numerous specimens 
marked Horornis nssinzilis, Hodg., and these are identical wit11 the 
bird I formerly described as Drynzoicn brevicazldata. Afterwards I 
tholight that this was the adult of Neor~lis jlavolivoccn, Hotlg., of 
which I had only seen the young ; and this vicw is accepted by Jerdon. 
It turns out that the two are allied spccics, and Horsfielcl's Sylvia 
~nontana constitutes a third ; so I bring these three togctllcr under 
Neomis, and s i ~ l k  Horornis altogether. As for Hof*eitcs, I lrllo~v but 
of two species, the largc H. wtqjor, antl the small H. bru~wezyrons, 
(v. scl~istilatua), of which pollicn~.iqs is the yonag I Jerdon senlls mc a 
new Bumcficoln ; malting 3 (if not 4) of this form, ~vhich I think 
rnigl~t  be very well mcrgccl under Loctislclla. Jerdon tells me that  
my Accipite?. nisoicZes is connuon in the interior of the Himalaya ; I 
c:~n fintl no spccimcns, antl two that he has sent rile (as I presune for 

this) arc dccidcdly A .  P-irgatt~s, \vhic+ he should lanow well. His nelv 
swallow, ITirlr71rJo Tytlcri (in Alq~cndis), I cnnnot tlistingnisIl from 
H. cnltiricn of Palestine and Egypt ; but Adam's species (rcferrcd to 

by fertlon anti 13. $t~vico/n) is clistinct,, and Gould ],as llanled i t  

eny~ttsa. Two spccies of Woodpcclrer arc confonnclcd uuder CltPyso- 
co11r~)lcs slcltonctta, viz. true .su/lnncns, I-I. (strentrccs, Go~ll[l), w]lic]l is 
consitlcrably larger, mrc, and lrno~vn only fro111 Nip;il ; alld C. DeTes- 
SPI.~;, Mnlhcrbc, from all Intlicl, I~itlo-Cliinn, ancl Malayfin Peninsula. 

Zoolhcrtr i,)jhricntn, I~nyartl-O~.eocrkcla Nil!ji~.ic7tsis, nobis. of Cnc- 
Icnos, 0111- Iii~trrtl(i?/n~iits is the cn?lor~oirlcs, M~~l le r ,  anrl v(fllus, 
Gtonltl; ant1 this specirs is accel~tecl as strictlns, Drnpeiz, hy Schlegel. 
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I t  lvollld see111 to be the  commonest epecies of the arcllipelago, 

W:tllace has also C. poliocephnl~cs from Java. I n  the British Mufieurn 
there is a Niphl specimen of what seems to  me a small race of H. 
spnrucrioides, which I have named nisoides : wing 7+ in.-Of H. 

nisicolor I have now seen several specimens. H. strenuzcs, Gould 
(8. A*?.),  I thinlr doubtfully separable from spnrveroides ; and hie 
Itgpe~~thrtes is just the aclult of Horsfielcl's fugax, which I consider to 

be distinct from the Indian zla~izcs. The fugaz I now recognise as 
B. jnviuentv.is, (Scopoli. Syn, C. radiatus, Gm. ; H. pectoralis, Caba- 
nis,.and H. l~yper~t l r r~is ,  Goul,l,-the adult ;  and C.ficgax, Horsf., 
spa~ve~.oides apucl von Schrenc$,--the yoling.)-From China, Philip- 
pines, Borneo, and Java. RIy Geocicl~ln dissintilis is Turdrcs chrysolai~$, 
T e m ~ n . ,  nec ca~clis (Jerrl. No. 358). The Tmyopn?zDuvauce2ii, Temm., 
is P~scmsia, cnstanecr, Gould ; and its true habitat probably Kashluir 
(R($fi,.i.qtuvz being altogether out of the  question). I suspect that 
nipnlolsis, Goultl, is merely a hybrid between i t  and the conlmon 
IIimalayan species, Arboricola. I have made out a list of 12 species 
of this group 1 Z'urnix D~ss~sv)zierii (VERUS) = Sykesi ; and T. Dzcasu- 
mieri :tpncl Jerdon must stand as tnnclci, B. Ham. (v. jouclera, Hodg- 
son). Cusnrca lctccoptern, nobis, is Anus scz~tzclnta, Miiller. 

This must do for the present. I may add that the large striped 

Dcrbi:~n Eland has a vcry different form of ear-conch from the coi~lmon 
Rlnntl, broacl like that sf the ICnncloa, illsteacl of lnnceolakc as in the 
I~nrnpe(1 cattle. This is a notable clistinction. 

NOTE ON TIIF. F'EURA Y A T R I D ~ ~ E ~  (Adoricoln, Hodgson). This groud 

of hill Pnrtritlges, with long (or moderntely long) ~ t ra igh t  claw8 and 
~pirllrss, is greatly tlrveloped in tlie jnnglc-clad hilh of S. E. Aeia 
and it3 ihliun,ln, wllrre proba1,ly several spccies yet rcnlnin to b* 
cliscovcretl. I thillk we can already enurnernte- 

a. With tlrc tltront ~ o c l l  fcnllrc~erl. 

1. A TORQUEOLA. (Tcln., p. c. 462-3.) The only ,specie8 known to  

mcl in which the sexes prrscnt a market1 tliffcrcnce of plnl11ajie. 
31 imnlapa. 

2. A. RuFnctmARTH, noiris. S. R .  IIirnalnya (nt n Iorvcr altiturle 

tll:ln tllr pr r rv ( l i~~g  race,) au(l also t , l ~ u  Trllnsscrim n~olmtni~~a.  ( e l .  A .  

8. XXlV, 2713.) 
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3. A. BRUNNEOPECTUS, Tickell. (J. A. S. XXIV, 276.) Tenas- 
fierill1 mountains. 

4. A. JAVANICA. (Brown, J. A. 2001. pl. X V I I  ; Temm., p. c. 
1488 : but quce?v-the red surrounding the eye ?) Java. 

5. A. (1) BRUGINOSA. (Eyton. P. 2. S. 1839, p. 106.) Malayan 
peninsula. 

b.  With the throat tlbinly clad with feathem, shequing 
tlre c ~ i ~ ~ z s o n  skin  beneath. 

6. A .  PERSONATA. (Horsfielcl, Zool. Pcs. in  Java, fig. ; TI-. d'vn. 
Soc. XIII, 184.) Sumatra (Y) and Java. 

7. A. A T ~ O G U L A R I S ,  nobis. (J. A. S. XVIII, 819 ; Peldix oliva- 
cen of Buchanan Hamilton's drawings, not of Gray, Rardw. Ill. 
I?ld. 2001.) Hills bordering the valley of the Bral1inaputl.a south- 
ward. 

8. A. INTERMEDIA, ilobis. (J. A. S. XXIV,  277.) Probably froin 
Aralran. 

9. A. CIIARLTONI. (1':J'ton. Alan. Mag. JT. H. 1 8 i 5 ,  XVI,  13. 235.) 
Malayan peninsula : not uncommon about Pinang and Province Wcl- 
lcslcy. (Type of Tq.ol)icol)e~di.r, nobis, pnssina B )  

10. A. CIILOROPUS. (Ticltell. J. A.  S. XXBII I ,  415, 453,) 
Tennsseriin mountains. 

c. TVith lrr~qc b n ~ c  space i n  front of ~leck. 

11. A. PUNCTULATA. (IInrclw. I l l .  I ~ r d .  2001.) Ilab. - ? 
12. A. cnuDIauLAnIs. (S\vinhoe, Ibis, 1564, 11. 426.) Formosa. 

Type of o~.co~~o*tli.r, Slvinhoe. 
. B The I'cvtlix oczilrcr, Tcm. (Pig. et Gall. 111, 408 ; Tct?.no 

occllntus, R:~fflcs, Tr. Lila. S o c .  XII I ,  332 ; 1J:irclw. IIZ. Ind.  
Zool. ;) of Mcrgui province nncl Sumatra, is tllc type of my Ccrlol,c~,.- 
diz ; find P. thorncicct, Tcm. (Pig. ct Gtrll. 111, 335, P. and ,4rbori- 
cola splro,urzls, Gray,) is the type of .7?tz~irl~rrsicoltr, Gould,. to wl~icli a. 
~ccwntl spccierj has bccn n~ltlcil 1)y Rlr. Swii~lioc fro111 Formosa, B. 80- 

~o,.itv,.r, Guultl. ( H .  As. 1)t. XVI. )  
Tllc Pal tritlgeu of thc I'ctrrtr group arc bcst obti~inctl froni n;lti\.os 

of tile cuu~l t~ ,y  who ~in~lcrstnatl nctt i~lg tlicln. C t ) ~ u p a ~ ~ t i v c l ~  h:\v fill1 
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to the gnu. They rise singly i11 such difficult places, in steep bam- 
boo-clad hills, that even if occasionally hit by a snap-shot, they are 
oftener lost than picked up, in localities where a trained dog is an 

impracticable desideratum : but there are \vays of netting them, for I 
have received horn Sylhet scveral dozens at a time of live A. atrogu- 
Zaris ; and a lot of A. to~queo ln  is similarly now and then obtainable 
at  different hill stations. A pair of A. torpueoln are now doing well 
in the Zoological Gardens, Regent's Park, London. 

ED. BLETU. 

E ~ r m n t u n ~  in Mr. Parish's pnprr ba P a r t  I .  No. 111. o f ihe  
Jozir)~aZ. 

Page YO Line 35, for Pb~ss b n g f i l i a  read Pinas d h ~ s o n i f l n n  



86strnc q f  the .Results of tihe T i r o ~ ~ ~ l y  .i%t~orulo.yictcZ Olrscr~.rrtio~rs 
taken at t l ~ e  Su~-tieyo~* Q ~ I I R I Y Z I ' S  Ofice,  O(iIcutta, 

in the nao~ztlh oJ J r ~ ~ $ n r y ,  1865. 

Latitude 22O 33' 1" North. Longitude 98O 20' 34" East. 
Feet 

Height of tlie Cistern of tlie Stantlard Barometer above the Sea-level, 18.11. 

Daily Means, &c. of the Observrrtions and of the Hygrometrical elemelits 

dependent thereon. 

Date. 

- 
1 

2 
3 
4 
6 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 

1 R 
17 
13 
19 
20 
21 
22 

23. 
24 
33 
26 
27 
28 
2!) 

80 
31 

l'lie 
moluutur Jlcans aro derived Cro~u llic houri) O b a ~ ~ . v ~ t i ~ l ~ n  u ~ u d e  (luring thc cl:~y. 

Range of t l ~ e  Tempera- 
ture during the tltlfi 

L L 

g "  
0 wC')  
$ 5  
E -- 
Inches. 
Suuday. 

30.083 
.090 
.I51 
.I50 
.113 
.055 

suladmj. 

.075 

.075 
,058 
.058 
.073 
.lo5 

Suntlay. 

.I19 

.089 

.110 
,102 
.089 
.073 

S ~ ~ n d a y .  

.095 

.086 ' 

,069 
29.970 

.!I14 

.!)26 
, s ! l l l , l l ~ l / .  

30.003 
29.973 

T I J ~ ~ ~ I I  TT~~~glrl 

Mux. 

-- 
o 

77.4 
77.8 
78.8 
77.8 
77.8 
77.5 

76.8 
73.4 
73 2 
75.7 
76.4 
79.G 

78.0 
78.4 
81.0 
81.0 
80.9 
81.0 

81.2 
83.0 
82.0 
83.2 
79.1 
81.6 

80.3 
77.2 - --- -- 

nntl mrrt E1rl11 ' ~ ' I I P I . .  

Min. 

- 
o 

69.2 
6!).2 
G1.2 
60.4 
60.5 
59.8 

62.0 
59.0 
57.0 
58.6 
59.2 
60.6 

m 

61.4 
60.8 
60.8 
60.8 
61.0 
62.0 

63.8 
65.6 
~ $ . 2  
64.1 
69.2 
66.2 

62.4 
5 5 
- - - 

2 .: 
2 

Frl 

6: 

o 

6S.0 
68.4 
69.4 

Range of the Barometer 
during the day. 

Diff. 

- 
o 

18.2 
18 6 
17.6 
17. b 
17.3 
17.7 

144.8 
34.4 
16.2 
17.1 
17.2 
19.0 

16.6 
17.6 
20.2 
20.2 
19.9 
19.0 

17.4 
17.4 
17.8 
19.1 
'3.9 

15.4 

17.9 
11.7 - - 

Diff. 

Inches. 

0.115 
,112 
.117 

Max. 

Inches. 

30.159 
.I58 
.222 

-- 

Min. 

Inches. 

30.04141 
.046 
.I05 

,238 
209 
.I37 

,166 
,148 
1 
.I20 
.I36 
1 

,191 
,165 
.181 
,185 
,169 
.I46 

,175 
,169 
.149 
.053 

29.993 
30.002 

.090 

.OBO - . - - 

of  t.ho 13nrolnetcr, ns liltrwi~e l l ~ c  l lr~ 

.OW 

.047 
29.997 

30.017 
0 1  

2 !  
30.010 

.026 

.051 

.065 

.090 
,062 
,035 
,030 
,006 

.052 

.017 
29.993 

.908 

.844 

.8G9 

,922 
,908 - - - - 

.I39 ( 68.8 

.I62 68.2 

.I40 

,139 
1 
.I10 
,110 
.I10 
.I27 

.I26 
,125 
,119 
.150 
.I39 
1 

,123 
,152 
,156 
.I46 
.14,0 
.I33 

,168 
.142 

- 

68.7 

68.6 
65.7 
64.6 
66.4 
67.2 
69.7 

68.8 
69.0 
70.0 
70.7 
70.1 
70.6 

71.7 
72.7 
72.4 
73.1 
73.6 
72.8 

70.9 
69.0 - - - 



a *  Neteorolo.gicnl Observations. 

Ahstract of the Rasrrlts of  the Hourly Xeteoro2o~ical Olservatiou 
taken a t  the Szrrueyo~ Qene~,nZ's Ogice, Calcutta, 

in the month of January, 1865. 

Dsily Means, k c .  of the Observations and of the Hygrometricalelemente 

dependent tl1ereon.-(Cotititatded). 

D@te. 

-- 

1 

2 
8 
4 
6 
6 
7 
8 

9 
10 
11 
12 
3 3 
14 
15 

16 
17 
18 
19 
20 
21 
22 

2 3 
2b 
2 5 
26 
27 
2 8 
29 

30 
91 - 
All 

L. 
a2 

fl 
2 
a 

. 
Y C. 

$ 3  8 a 
d o : a 
E 

- 
8 

3 
8 

% 
2 
a 
a 
h 

6 

.- 2 
$ 

rj 
8 
Y 
d 
a 

u 

0 

Sunday. 

61.6 
62 4 
62.8 
61.6 
61.7 
62.5 

Sunday. 

61.9 
68.7 
67.7 
59.1 
60.4 
61 9 

h'ir~ttlny. 

61.3 
61 6 
62 5 
62 6 
62.1 
63 9 

,5 ' l~ i i l l f l y .  

6k 9 
6,i.l 
R 18.1 
66.2 
68 8 
67.2 

811?,day. 

62.8 
64.9 

E 
a 
8 C 
0 

a 

2 
2; C .- 

0 

:,PI 
!a 

0 Inches. T. gr. T, gr. 

12.1 ,465 .13 ,544 8 7  
.415 4-61 1 .66 
.4$02 -48 .30 .66 

6 .53 .65 
.412 .90 .46 a 6 7  
.453 .9D .94 ~ 6 3  

0 3-16 
6.08 1.68 07* -_ -- - 

tile Hygrometricel elemente are computed by the Greenwich Confitant@* 

L 
0 

aJ 
0 

h 0 

b 

0 .- 
Y 
U)  

2 ; 
, i ts 
cae 
$ 3  
2 

& . 
0 6  

2% b 
Q-=; 

yO 2 
s 0 

.3'3 
$ 5  
g.5  

A $  
+ o  
- 0  

- 2  "' C ' 
2= 0 
.yZ.; * s .i; u 

2 : 
0 2 3  
. j=oS, 
a& 

-=l 
4 

# * . - I s  
e b  
12 
z z i  
2 E . Z  U 

" 2 :  
. U s a  
F';.ii * -* 

t . a  
g . z o  ,as 
E 



Abstract of  the Results of  the Hourly Jlleteo~~oZo~gicat Observations 
talceit at  tlte S u ~ v e ~ y o r  Gegternl's Ogice, Calcutta, 

in the nzoltth of January, 1865. 

Hourly Means, &c. of the Observations and of the Hygrometrical element0 

dependent thereon. 

The  ATcnii Tlciqllt of the  'nnroinetcl., na l i l iewi~e the  Dry and  W e t  Bulb Tller- 
nionieic~. 1lc:111s rlro dcrivod Cram t11c Obscrv;ltio11~ made &t the ~ e v ~ r u l  ~ O U Y B  

d u r i i ~ g  t h e  month. 

2 L , y 
a ; 
kg 

0 

E - 
o 

65.5 

64.8 
61s.1 
63.6 
62.7 
62.6 
62.1 
61.8 
64.6 
69.0 
72.1 
74.8 

76.2 
7 . 5  
78.4 
78.5 
76.9 
76.3 
72.8 
71.1 
69.7 
6H.4 
Gi.3 
66.4 

- 

night. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

1 0  
11 

- 

L 
0 3 . 
2 2 2 
.Lo 2 G' 

5 c e 

u 
2 - 
Inches. 

30.065 

.061 

.053 

.O4l 
,046 
.047 
.068 
.090 
.I18 
.I36 
.I40 
,121 

.094 

.O6O 

.038 

.Dl9 

.013 

.020 

.027 

.04~1 

.057 
,067 
.070 
,071 

Range of the Barometer 
for each hoor cluring 

Range of the Teni l~rrnture 
for each hour duriug 

tlle rnontl~. 

Diff. 

- 
Inches. 

0.355 

2 5 6  
.256 
.214 
.229 
.24<0 
239 
.242 
.21#7 
.254 
.2L5 
,234 

.235 

.221 
,227 
2 
.269 
.275 
,272 
.279 
.229 
,263 
.295 
2 

M a r .  

,-- 

o 

70.8 

71.0 
70.8 
70.8 
66.8 
70.6 
70.4 
70.2 
70.2 
7 C.0 
5 . 6  
78.2 

Max. 

- 
Inches. 

30.139 

.I34 

.I28 

.I13 

.I 12 

.130 

.I19 
,180 
.210 
.235 
,238 
.210 

,173 
.I38 
.I17 
.I11 
.I10 
.I19 
I 
.1~1*9 
.1G1 
1 7  
1 
1 7  

the month. 

hlin. 

-- 

Inches. 

29.884 

.875 
,872 
.869 
.883 
.I390 
.910 
.939 
,963 
.9R3 
.993 
3 7 6  

.OBR 

.917 
8 
.868 
.84,9 
.RICE 
.862 
,870 

1 .!I32 
312  
,883 
,950 

Min. 

o 

61.4 

61.0 
60.6 
59.0 
68.8 
58.0 
67.4 
67.0 
69.4 
63.8 
65.0 
69.0 

Diff. - 
o 

9.4 

10.0 
10.2 
11.8 
8.0 

12.6 
13.0 
13.2 
10.8 
10.2 
10.6 
9.2 

12.2 
11.8 
11.4 
12.0 
11.0 
9.3 
8.2 
9.1 
9.0 
9.7 

10.4 
10.2 

80.2 I 69.0 
81.8 
83.2 
83.2 
81.6 
7!,.4 
76.6 
75.5 
741.2 
'73.3 
72.8 
72.0 

70.0 
71.8 
71.2 
'70.6 
70.2 
GS.4 
66.4 
65.2 
63.6 
62.4 
61.8 



Abofo.ncl qf the Raszl l f s  of the  Houvly lILeteoroZoyical Obearuatiofis 
taken at the Sut-veyw Qens?.nZ's Oflce,  Calcutta, 

Z?L the I I L O V L ~ ~  o,f Jmuary,  lS65. 

Hourly Means, h c .  of the Observntions and of the Hygrometrical elements 
dependent thereon.-(Continued.) 

All the Hygrolnetrical elernonte arc computed by the Grecnwicl~ Constent.ae 

Hour. 

- 

night. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Noori. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

PO 

- --- --a 

B & 
0 

C 0 z 
2 2  

b 

o 

60.9 

60.5 
60.1 
59.7 
5!lO 
69.1 
68.5 
58.3 
60.1 
62.2 
63.7 
65.0 

65.5 
65.8 
66 3 
66.1 
65.3 
65.1 
65.3 
64.7 
63.9 
65.1 
62.4 
61.7 

Q) 
P 
0 
D 
m 

2 
9 
m 
!2 
P - 
o 

4.6 

4.3 
4s.0 
3.9 
3.7 
3.5 
3.6 
3.5 
4.5 
6.8  
8 4 
9.8 

10.7 
11.7 
12 1 
12.4 
11.6 
10.2 
7.5 
6.4 
6.8 
6.3 
4.9 
4.7 

C 
0 E 

R 0 
L. 

Q 0 

0 U 
.C u 

0 
U 

o 

67.2 

57.1 
56.5 
56.2 
55.7 
55.0 
55.3 
55.1 
56.5 
66.8 
67.0 
68.1 

58.0 
57.6 
67 8 
57.4 
57.2 
58.0 
5D.3 
5!).6 
593  
68.Y 
68 5 
67.9 

CI 

o 

8.3 

7.7 
7.6 
7.4 
7.0 
6.7 
6.8 
6.7 
8.1 

12.2 
15 1 
16.7 

18.2 
10.9 
20.6 
21.1 
10.7 
17.8 
13.6 
11.6 
1 0 .  
9 5 
8 R 
8.5 

Inchefl. 

0.4.76 

.475 

.465 

.461 

.953 

.456 

.4497 

.444 

.465 

.470 

.4.73 

.491 

.489 
,483 
.4A6 
.480 
.466 
.489 
.611 
.516 
.611 
.604 
.4!18 
,488 

Troy grs. 

6.28 

.27 

.18 

. I4  
-06 
.OO 
.OO 

48.97 
6.38 

.1R 

.18 
,341 

.31 

.22 

.25 

.18 
-10 
.32 
.59 
6 
.63 
.66 
.5O 
039 

. _ _ I  

Troy grs. 

1.70 

.56 

.49 

.43 

.33 

.29 

.27 

.2i1 
.GO 

2.58 
3.35 

.92 

4.36 
.82 

6.06 
.17 

4 70 
.09 

3.13 
2.62 

.SO 

.06 
1,87 
.78 

0.76 

-77 
.78 
.'is 
.79 
.80 
.SO 
80  
.76 
.67 
-61 
-68 

55 
962 
.61 
.50 
$4 
.57 
.6 fi 
.68 
.71 
.33 
.75 
.75 



Abstract of the Results of t h e  Hourly 17leteoro10~~icn1 Obse~.vatione 
ta7cega a t  the Surveyor ae?teraZ's O$ce, Calcutta, 

in tlze ~ n o ~ l t h  of Jnnzsary, 1865. 

i Ckro cumuli. 

Solar Radiation, 

P~ovailing direction 
of the Whd. 

_ I  

Sunday. 
N. 
S. E. & S. & N. E. 
N. W. & N. 
N. & N. W. 
N. 

E. & N. 

Sunday. 
N. 
N . & N . W .  
N. W. & N. 
W. & N. W. 
N. W. & W. & N. 
N. 
Sui~dny .  
N. W. & 8. & N. 

'iV.&N.W. 

w. 
w. & N. w. 
S. 
S . & E . & N .  
Siindanj. 
N. 

N . W . & N .  

N . W . & W .  

s. 
S. W. & s. 

8. w. 
,'3wn(la?1. 
N. & 8. & N. W. 

S . & N . W .  
-- 

Stmti, ni Cumuli, L i  

Q) Q) 

zg, 
O 2 2 

a,, 

----- 
Inches. 

..I ... ... ... 
... 
... 
... 
... ... ... ... ... ... ... . . . ... 
... 
... 
... ... ... . ... 
, 

. 

.. . 
0.16 

... .,, 

... 
0.32 

Cii-vi,--i 

4 Y 

6 

1 
2 
3 
44 
6 
6 

7 

8 
9 
10 

Weather, kc. 

General Aspect of the Sky. 

- -.- 

Cloudless : also slightly foggy at midnight. 
Cloudless : also slightly foggy z t  7 A. M. 
Cloudless : also slightly foggy a t  10 & 11 
Cloucllcss. [P. N. 
Cloudless till noon : \i till 5 P. hf. cloucl le~~ 

afterwards also foggy a t  10 rB. 31. 
Cloudless : also foggy from midnight to 2 

A,  M. 

Cloudless. 
L i  till 4 A .  M. cloucl~ess afterwards. 
Cloricllcss till 1 P. nr. \i & L i  afterwards. 
L i  till 7 A. nr. cloudless ufterwa~.cls. 
Clondlcss : also slightly foggy a t  9$10 P.M. 
Cloudless. 

Cloudless till noon : Scxtd. clouds till 6 
P. M. cloutllrss aftcr~vnrtls. 

Cloudless ti118 A .  nr. '-i till 5 1.. nr. cloudless 
nficrmnrds : also foggy fro111 8 to 11 11. nr. 

Cloudless : also foggy a t  7 A. M. & from 9 
to 11 1'. nr. 

Cloucllces. 
\i ~t, L i  till 7 A. M. clo~dlcss afterwards. 
Cloudloss. 

Cloudless till 5 A. M. L i  & \i till 6 r. nr. 
cloudlcss aftcrmnrtls ; also foggy a t  6 & 
7 A. nr. & tlt 8 & 9 P. nr. 

Clourllcsa till 4 A. nr. \i till 7 r. M. cloucl- 
1cs.q af t~r~vards .  

Clonrllcss till nooil : \i & L i  till 7 r. M. 
clo~~dlcss :~flerwnrds. 

Clondlcs~ till 11 A. nr. L i  till 8 r. M. cloud- 
less nftc.r\v:x~-(1s. 

Cloutly : :ilso mining a t  3 A. M. 8 & 9 r. M. 
& I l ~ i l n t l c ~ ~ ~ i ~ ~ g  $ lightning a t  8 P. M. 

Scntcl. cloucls till 10 A. M. Li afterwards. 

Cloutllcss till 9 A. h!. Scntd. clouds till 8 
r. nr. cloiitlless aftcnvn~*ds. 

Clofitllrsq till 6 A .  N. cloudy aftel-wards : 
also t,l~iintl~ring & ririning : ~ t  iloon. - -- - . - - - - -- - - - - - -- 

Cirro strati, k i  Cumulo strati, h i  Nimbi 

sg 
0 'S 

XJ m 
4.4 
S"rn~5 

o 

136.0 
137.4 
139.0 
13G.2 
133.0 

139.0 

... 
132.4 
132.0 

11' 131.8 
121 
13 
14 
15 
16 

17 

18 

19 
20 
21 
23 
23 

24 

25 

26 

27 

28 
2!) 
80 

31 

133.0 
131.4, 
135.0 

.. 
132.4 

136.0 

138.4 

112.4 
137.4 
137.0 
... 
139.0 

141.0 

192.2 

140.0 

... 
130.2 
... 

133.0 

... 
\i 



A b s t r a c t  of the Reszrlts of t h e  Houri?/ Meteorological Obeervationr 
taken at the S u r r e y o r  Qeneq*al's Oflce, Calcutta, 

in the m o n t h  of J a n u a r y ,  1865. 

Mean height of the Barometer for the month, .. . . 
Mas. height of tlie Barometer occurred tat 10 A. M. on the 5th, 
Min. height of the Barometer occurred rat 5 P. N. on the 27th, 

Extreme range of the Barometer duriug the month, . . 
Mean of the Daily Max. Pressures, .. . . .. 
Ditto ditto Min. ditto, .. . . . . 

Mean daily range of the Barometer during the month, .. 

Mea.n Dry Bulb Thermometer for the month, . . . . 
Max. Tempernture occurrt.d at 3 & 3 P. N. on the 26th, .. 
Min. Temperature occurred at  7 A. az. on the l l t h ,  . . 
Extreme range of the Tempernture during the month, .. 
Mean of tlic daily NIax. Temperature, . . . . 
Ditto ditto Min. ditto, .. . . . . 

Mean daily range of the Temperature during the month, . . 

Inches .. 30.066 .. 30.238 .. 29.844 .. 0.394 .. 30.143 . . 30.008 .. 0.135 

Mean Wet Bulb Thermometer for the month, .. . . . . 62.7 
Mean Dry Bulb Thermometer above Menn Wet Bulb Thermometer, .. 6.8 

Computed Mean Dew-point for the month, . . . . .. 67.3 
Mcan Dry Bulb Tliermometer above computed Mean Dew-point, .. 1 2 m 2  

Inches 

Mean Elastic force of Vapour for the month, .. . .. 0.4i8 

- 
Troy grnins 

Mean Weight of Vapour for the month, . . . . ., 5.26 
Additional Weiglil of Vapour required for complete eatnrat,ion, . , 2.62 
Menn degree of humidity for tlie n ~ o n t l ~ ,  colaplete saturation being unity, O s G 7  

Rained 2 dnye, Max. fnll of rnin during 24 houre, a. . 0.32 
Tot,al nlrioitnt o f  rein during tlic niontl~, . . . . .. 0 . a  
Prevailing direction of the Wind, .. .a .. N. & N. '#. 



dZkteorologica1 Observntio~zs. vii 

Abstract o f  the Results qf the H o u ~ l , y  X~teorolo~gicnl Observations 
talcen at the Surveyor Gene1.ct2's O$icc, C~zlcutta, 

in the rno~ztlb of Jauna~y, 1865. 

Tables showing the number of days on whicli at a given hour any particular wind 
blew, together wit11 the number of days on wliicli at the same Iiour, 

when any particulur wind WUE blowiog, it rained. 



iWetso~~olo~ica2 Observations taken nt Qnngnvootria uenr Kandy, 
Ceylon, in the ~to~tt lc  of January, 1864. 

Alt. l 5 G O  ft. ; E. Long. 800 37', N. Lat. 7 O  171. 
All the Instruments have been coinpared with standards. 
The tension of aqueous vapour, dew point and humidity, have been 

found from the readings of the dry and wet bulb Thermometers by 
Mr. Glaisher's Hygrometrical tables (Ed. 1863). 

The dew is the weight in grains deposited on a square foot of 
ordinary woollen cloth exposed on a board from G P. M. to 6 A. M. 

or for as many hours as there is no rain. 
The rain guage is 4& feet above the ground. 
The ozone cage is hung about 26 feet above the ground. 
The direction of the wind given, is that of the lowest cusrent by the 

vane, and of the currents above this by the direction in which the 
Nimbi and Cumulo-Strati clouds are moving. 

I n  this column a " calm" signifies that the clouds are apparently 
motionless : " variable," that the clouds apparently in the same or 
nearly the same stratum move in no fixed direction, but their parts 
move as if in vortices, or different masses of them move up from 
different quarters as if into a vast vortex, this being nearly always the 
case before thunder storms. 

Entries, such as W S W and N N W or 
W S W - signify that 
N N W to calm, 

the clouds are evidently in strata of different altitudes, that those 
in thc lowest stratum move from W S W ;  those in the next highor 
from N N W ; those in the next are apparently becalmed, and so on. 

The velocity and distance in 24 hours are given by ltobinson's 
Anemonlcter. 

I n  the column for Lightning and Thunder 
L = " Lightning" when the flash is near enough to be visible. 
L R = " Lightning ltcflcction" when the flash is so distant that 

only its reflection on the clouds or in the air i~ visible. 
" Morn," is G A. M., " Even," G P. M. and " Night," 12 P. nr. and 

" fore" and " after" are prefixed to thcsc, as ordinarily to " Noon," 
to denote thc 3 previous and 3 following Iiours. 

R H. BARNES. 
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10 
11 
12 
13 
14 

15 
16 
17 
18 
I 9  
20 
21 

22 
23 
24 
26 
26 
27 
28 

29 
30 
31  

.-- 

Barometer 
reduced to 32'. 

Pressure Dry Air. of 

A . M .  

9.30 

Thermometer. Dew Point. 

72.8 
72.5 
70.0 
70.2 
71.5 
73 5 
72.0 

3, 

), 
,, 

P . M .  

10.0 

27.780 
.782 
.840 
.714 
,, 
,, 
,, 
$9 

2, 

9, 

9 ,  

,, 
.8)& 

.773 

A .  

9.30 

27.769 
.757 
.765 
.828 
.717 
.776 
,783 

99 

$ 8  

J, 

.7;5 

.736 

.788 

,767 
.345 
,369 
.365 
.380 
.396 
,404 

.908 

.380 
,378 
.3R3 

P . M .  

3.30 

.369 
,382 
.375 
393  
.419 
.442 

.400 

.380 

.380 

.401 

- 
63.3 
63.9 
60.7 
66.8 

8 ,  

,, 
r, 

8 )  

1, 

9, 

I, 

,, 
1, 

62.4 

62.7 

P . M .  

3.30 

27.677 
.606 
.66G 
.628 
.498 
.'723 

,, 

$3 

9 )  

$ 9  

.5;7 
699 
,665 

.623 

P . M .  

10.0 

- - -  

I '  A . M . P . M . P . Y . A . M . P . M . P . M .  

.239 
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.254 
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.291 
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.843 
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28.011 

27.957 
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.376 
3 7 1  
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3, 

3, 

9,  

J S  

$3 

33 

,, 
.3h 
,343 

65.3 
64.8 
64 5 
63.1 
66.4 
63.4 
64.6 

I1 

91 

91 

6 i 9  
68.0 
63.6 

64.7 

- -  

75.1 
76.8 
75.0 
73.4 
75 7 
75.0, 
,, 
3, 

9 ,  

3, 

,403 

28.300 

.387 
,383 
.38l 

.103 

.395 

28.393, 
.3iO 
,372 
.406 
-365 
-360 
.392 

39 

,I 

9,  

9 9 

.410 

.420 

.374 

.378 
61.9 
63.4 
57.1 
69.1 
68.6 
67.8 

57.6 
60.3 
G 4 e 8  

. 

.653 

.653 

.749 

.692 

.799 
,782 

.7451 

83.6 
66.4 
63.7 
66.1 
69.9 
6104 

$8 

19 

3) 

6:1 
67-8 
64.2 

64 9 
60.4 
63.1 
64.3 
57.0 
68.0 

65.6 
59.7 
66.7 

9.303.3010.09.308.3010.0 

70.2 
68.8 
66.1 
69.0 
,, 
,, 
9, 

I )  

98 

21 

,, 
,, 
,, 

68.2 

68.3 

.286/ .404, ,911 

- -  
I I 
I I I 28.267 28.376 27.835 

2R.265 
254 
6 
.269 
,229 
-265 
,, 
1) 

9 ,  

3, 

9,  

.284 

.279 

.266 

.238 

7 6  7z.0 
72.01 73.7 

.797 

27.69~ 

60.9 
62.8 
80.7 
67a0 

.868 

.a10 

.833 

.882 

.823 

.872 

63.5 
64-2 
58.9 
62.3 
58 6 
59.7 

61.6 
606 
65.8 

65.0 
69.4 
69.7 
67.7 
67.6 
68.7159.9 

68.1 

72.1 

70.7 

.931 71.2 76.9 68.9 58.6 68.4 

.2631 .37 L 

.26H .373 

.260' .371 

75.0 

76.5 
77.3 
77.8 
76.8 
76.0 
75.0 
76.3 

76.0 

.7911 70.0 

.785 69.7 

.2R4 .942 
,877 

.898 

.a79 

.go5 

.929 

333 

.379 

62.9 
62 9 
65.2 
59.7 

76.01 70.4 
77.2 70.8 

f 0.5 
67.6 
69.2 
71.1 

71.9 
.733( .85f; 
.633 .765 

2881 .39~1 

76.3 G!).R 61.6 
76.4 68 9 59.3 
77.11 69.6 62.2 
75.2 68.8 59.5 

1 I 

71.6 
72.0 

68.d 68.9 
56 61 59.2 

73.0 
71.4 
72 9 
72.0 

.1151 .848 

.6f39, .a02 
,646 .842 

76.8 09.1 56.7 

.74R 

,792 

.906 

71.0 
,830 .80> 71.6 77.9 69.5 60 0 
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S: a 

Humidity. 

ui m 

2 
a 

3 Q 
. .: 

Rain. 

6 .a d 
P. I. 

10.0 

785 

,, 

838 
830 
892 

,, 
$1 

,, 
,, 
s, 
,, 
,, 

8i0 
824 
910 
813 
636 
740 
725 
670 

685 
706 
810 
732 
833 
760 ' 
650 

696 
6!15 

A. M. 

9-30 

A. n. 

9.30 

779 

835 

774 
825 
780 

708 
780 

9) 

3 8 

$ 9  

7)& 
875 
746 

810 
728 
796 
805 
686 
668 
663 

561 
662 
725 
700 
654, 
694 
6.a 

606 
666 

,, 
,, 
,, 
,, 
,, 
,, 
~3 

,, 
,, 
,, 
,, 
9, 

,, 

5 

r. u. 

3.30 

- -  

672 

820 

706 
676 
783 

624 
,, 
9, 

s, 

J Y  

750 
820 
688 

678 
634 
631 
563 
630 
662 
665 

610 
590 
682 
624 
636 
670 
682 

530 
636 

$ 
E 

p. M. 

10.0 

642 ,, 

e 

:g 
s a a "  

Total. 

523 i 660 

-,I 760 

51.0 
64.7 
,, 
,, 
,, 
,, 
9 )  

,, 
,, 
,, 
,, 

75 5 

77.1 
75.5 

73.2 
,, 

7g3 
75.0 
73.7 
74.5 

55.8, 76.1 

57.2 
76.068.0 

66.5 
68.5 

66.4 
,, 

6g.6 
G6.1 
68.6 
66.7 

60.6 
62.7176.757.219.566.9 

77.2 
76.4 
76.0 
75.0 
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1ik.5 54.1 

66.4 
8.072.0 
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72.0 
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,, 

6i.9 
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68.4 

18.3 

10.6 
7.0 

6.8 
,, 
t .7 
8.9 
5.1 
7.8 

15.5 

60.2 
59.7 
64.9 
56.7 
59.8 

135.8 
132.4 
134.1 

68.7 
68.1 
65.4 
65.9 
68.1 

17.0 
16.7 
21.1 
18.3 
16.7 

60.8 
50.0 
53.3 

68.3 
67.2 
71.4 
71.1 

464 
67 

188, 
130 

138 
49 

140 
119 
109 
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98 
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427 

15.8 
18.0 
14.2 
13.0 
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3494 
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I 76.2 60.4, 
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77.6) 648 6 
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0.000 
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0.392 
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0.000 
0.000 
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0.000 
0.000 
0.000 
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53.Z177.0 
I 

_ _ I _ _  
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0.000 
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0.000 

0.000 
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0.000 

109 
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232 58.7 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

- 

0.000 
0 000 
0.000 

- 
0.436 55.2; 76.2 

0.000 
0.000 
0.000 

- 
62.2 14.0, 69.2 6525 
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.I.... ...... 

...... 
N E 

N E  
Calm 
N E 

' N N E 
N E by E 
E  N E 
E  by N  

N E 
N E  by E 

W 
N E  by I3 

N E 
N N E 
N E 

E  N E 
N $4 by JZ 

E 

-- 
...... 

b, 
0) 
PI 
.a 
a 
& 
d . - 
i 

RFI 

5 Q 
0 CJ z* - 
3.62 
3.70 
5.28 
4e.89 
3.26 

of wind. 

IowerClood~. 

--- 
None 
None 
None 

? ...... ...... 
I . , . . ,  

. . B e .  I ...... ...... ...... ...... ...... 
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4.05 
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6.69 
9.59 
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Lightning and Thunder. 
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Cool to warm, dry and fresh all day. 
Cool to warm, dry and fresh all day. 
Fog till 8 A. M. ; then fine, warm, dry and fresh. 
Fine & fresh till noon ; heavy nimb and drizzling rain after. 
Fine till 8 A. M. ; then nimb & light rain ; cloudy all day & rain in fore evene 
Fine, d ~ y  & fresh all day. 

A little very light rain a t  1 P. M. 
Dull & cloudy with nimbus but no rain; squally wind in after even. 
Cool to warm, clry and fresh all day. 

8 
9 
10 
11 

Fog till 8 A. M. ; cool to warm, dry and fresh afterwards. 
Fog till 8 A. M.; cool to warm, dry and fresh afterwards. 
Cold & damp a t  mom, mild to very warm, dry and fresh day. 
Fog till 8 A M. ; after, mild to very warm, dry and fresh day. 
Fog till 8 A. nr. ; cool to warni, dry and fresh afterwards. 
Fog till 8 A. M, ; cool to warm, dry and fresh afterwards. 
Cool to warm, dry and fresh all day. 

Cloudy with nimb ; showery & damp all day. 
Light rain fore and after morn ; fine afterwards, squally wind. 
Cloncly with nimb ; damp & showery nearly all day. 

22 
23 
24 
25 
26 
27 
28 

I Solar Halo on 16th. Lonnr H a l o ~  on 14th. 15th and 18th. 

- 

The same as above ; high wind till noon ; moderate after. 
Cold to warm, f r e ~ h  ; very dry afternoon ; sqnally wind. [after wen. 
Fine, dry and pleasant till noon ; close and oppressive afternoon, fore and 
Damp a t  morn; very warm $close after 8 a. M. tbrcatening nimb. in afternoon 
Cool to warm, dry & fresh day ; squally wind, at  times high, [& fore even. 
Cool to warm ancl fresh till noon, then sultry till 8 P. M. and again f r e h  
Fine, dly  & fresh all day ; in after even, squally wind, a t  times high. 

29 
30 
81 

Cold to hot, dry and fresh a11 day. 
Cold to hot, dry and fresh all day. 
Cold to hot, dry and fresh all day. 



Meteovotogicnl Ohscrvations tn7ren n f  Gnn,qnr*ootoa Heal. h'andy, 
CP~ZO~L,  in lhe gnowtl~ of Felrzbary, 1864. 

A.lt. 1560 ft. ; E. Long. 800 37', N. Lnt. 70 171. 
All the Instruments have been compared with standards. 
The tension of aqueous vapour, clew point and humidity, have been 

found from the readings of the dry and wet 1111lb Therinometers by 
Mr. Glaisher's Hygrometrical tables (Ed. 1863). 

The dew is the weight in grains deposited on a square foot of 
ordinary woollen cloth exposed on a board from 6 P. M. t o  6 A. nr. 
or for as many hours as there is no rain. 

The evaporation is given by a Babington's Atmidometer placed 
under cover so as t o  be protected from the sun, rain and dew, but 
freely exposed to  the wind. 

The rain guage is 44 feet above the ground. 
The ozone cage is hung about 25 feet above the ground. 
The direction of the wind given, is that  of the lowest current by the 

vane, and of the currents above this by the direction in which the 
Nimbi and Cunlulo-Strati clouds are moving. 

I n  this column a " calm" signifies thn,t the clouds are apparently 
motionless : " variable," that  the cloucls appa.rent1-j in the same or 
nearly the same stratum move in no fixed direction, but their parts 
move as if in vortices, or different masses of them move up from 
different qua.rters as if into a vast vortex, this heing nearly always the 
case before thunder storms. 

Entries, such as \V S W and N N W, or 
W S W  - signify that  
N N W to calm, 

the thuds  are evidently in strata of different altitudes, that  those 
in the lowest stratum move from W S W ;  those in the next higher 
from N N W ; those in the next are apparently becalmed, and so on. 

The velocity and distance in 24 hours are given by Robinwon's 
Anemometer. 

111 the column for Tlightninq ancl Thunder 
1, = " Lightning" when the flash is near enough to be visible. 
L R = " Liglltning 12eflectionW when the flash is R O  distant that 

only its reflection on the clouds or in the , ~ i r  is visible. 
" Morn," is 6 A. M., " Even," 6 P. 31. alld " Night!," 12 P. M. and 

" f o r ~ ~ "  and " after" are prefixed to  these, as ordinarily to  " Noon," 
to  clc~rote tlre 8 previons and 3 following honl-s. 

R. 11. RAUNES. 



J 
Meteorological Obseruatio?zs. 

d 1 Barometer 
reduced to 32O. 2 

Pressure of 
Dry Air. Thermometer. Dew Point. I I 

,5 
cd 

e 
% 

1 
2 
3 
4 
5 
6 
7 

8 
9 

1 0  
11 
1 2  
1 3  
4 .391 .2(i2 .333 .829 .688 71.0 62.3 82.9 65.5 

15 .330 .210 .316 .802 .813 

25, 231.4 .21,b1 .335 .78G .650 ,722 73.4. 82.6 (iY.8j62.1 62.464.8 
26 .372 .23al .375 ,839 .737 .714. 73.2 82.6  741.1; 60.8 58.9,67.0 
27 ,384. 2 1 .ROO .8301 -62.5 75.7 8t .6  74(.8 63.4 52.6 
28 3 3 5  .I781 ,312 .757 . 7 2 ~  .637 75.6 85.6 

29 .348 .20L .336 .815 ,808 

- -- - -  - -. 

I 1 ' 1  28.400 28.271,28.383 27 845 27.743 27.774 

A . M .  

9.30 

28.433 

.443 

.466 

.509 

.507 

.480 

.453 

.416 

.42l 
,417 
.444 
.432 

P . M .  

3.30 

28.335 
3 7 4  
.335 
.369 
.386 
.389 
.359 

.319 

.309 

.293 
.300 
.336 
.293 

10.0 

27.892 
.880 
,, 

.859 
28.04-1 
27.898 

.919 

.885' 

A . 3 1 .  

9.30 

27.907 
.832 
.772 
.7Y5 
.9 l l  
.909 
.894 

.94.4 

P . M .  

10.0 

- - - -  

28.433 
.454 
-451 
.509 
.511 
.488 
.469 

.4*28 

.418 

.399 

.4:09 
.42G 
.387 

P . N .  

3.30 

27.759 
.713 
.660 
.739 
.796 
.7G9 
.822 

.828 

P . M . A . M . P . M . P . M . A . M . P . 1 I . P . Y .  

10.0 

_ _ - -  
70.6 
70.2 
69.6 
69.2 
69.2 
67.1 
70.7 

71.5 

9.30 

72.5 
73.2 
71.3 
73.0 
73.8 
71.1 
71.6 

73.6 

10.0 

61.2 
62.9 

$ 9  

66.5 
67.3 
63.7 
61.7 

61.3 
.YO9 
9 
,903 
3 3 3  
.912 

9.30 

60.4 
65.2, 
67.47 
67.4 
64.1 
6a.l 

3.30 

75.2 
73.9 
73.7 
72.8 
77.0 
71.5 
76.8 

78.9 
61.6 .791 

.748 
,763 
.807 
.761 

3.30 

63.0 
67.0 
67.6 
65.6 
63.7 
65.1 

60.3 72.5 
72.2 
71.2 
70.8 
71.8 

-8721 75.1 
.815, 75.6 
.8851 75.0 

59.7 79.9 
80.4 
80.0 

57.1 
59.8 
59.6 
60.1 

63.51 61.0 

.898 74.6, 78.3 

.801! 73.81 80.0 

61.4 63.4 
61.0 60.3 
60.6,60.5 
60.6 63.8 

59.5 58.5 



iKeteo~ologica2 Observations. 

GANGAROOWA NEAR KWDY, CEYLON. 

.g 

I 
6 

g 

Humidity. 

d 
0 

.I u 

a 
m 

34 
0 

m a  

Rain. 

0 -5 -0 
P. M. A. M. A. M. 

a 
a d d  i 
9 4 4  

Total, 

0.000 
0.039 
0.487 
0.063 
0.000 
0.013 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

P. M. 

9.30 

0.000 
0.010 
0.019 
0.026 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

P. Y. 

g 
6 
g 

0.000 

- 
0.602 

10.0 

.__---- 

0.000 
0.029 
0.468 
0.037 
0.000 
0.013 
0.000 

0.000 
0.000 
0.000 
0 000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

616 334 840 150.6 56.0 84.6 62.2 73.4 288 

665 525 797 14,Z.S 

3 

14*6,9686 

.S 

g 
jj 

9.30 3.30 10.0 2 : % 6 
A x s a a " &  

654 
762 
871 

0.000 

- 
0.647 

7238 

-- 

6437 

656 

0.000 

- 
0.055 

791 
816 

71.9 
775 
,, 

830 

14t9.0 

68.5 
68.0 
69.5 
62.8 

67.2 
68.3 

136.4 

783 

56.0 

6.4 
9.2 

12.1 
14.3 

11.6 
11.5 

718 638 660 77.2 
74.6 
77.1 

78.8 
79.8 
80.5 
80.5 

64.4 
1 2 0 . 2 ' 7 6 . 0  

911 

592 
624 
6 

652 
524 
61.6 

77.0 

71.7 
72.6 
G8.6 
G9.9 

73.0 

63.5 17.0 
68.81 11.7 

118.0 

76.2 

54.5 
515 
566 

351 
476 
4(8O 

68.0 
62.0 
G4.0 

(33.4 
57.7 
63.4 
61.8 
61.5 
66.8 
67.5 

67.q 
59.7 
65.0 
61.3 
63.0 
6 b.7 

65.2.644 

72.0 7734 
74.6 5359 

61.3 

74,l 8644. 

015569 
111,8954, 
156!4019 

10.6 
18.2 
16.7 

18.4 
22.2 
18.3 
19.8 
20.5 
15.6 
16.0 

14.9 
22 3 
16.7 
20.9 
19.7 
19 4, 

73.3 
71.1 
72.4 

72.6 
68.8 
72.5 
71.7 
71.8 
74.6 
75.5 

74.7 
70.9 
73.3 
71.8 
72.8 
74q.44 

6K0 

68.0 
67.9 

33.44 

181 

G98 
74'5 
825 

825 
855 
8440 

4,4,6 
44<$ 
4c55 
485 

74.9 

15.7 

5662 

8391 

648 366 865 14!).8 58.0 

850 
8!i3 
865 
825 

805 
865 
830 
840 
785 
830 

8341 
13113185 
163'59a5 

228 6015 
21113662 

61.8 

69.2 
8.2 
8.1 

252 
98 

141 

225 

1112 
252 
235 
1!)6 

75.1 187 

4.56 

78.6 
80.2 
80.7 

81.8 
79.9 
81.7 

139.4' G0.O 
142.6 54.2 

18!985858' 
231~6724~ 

6419 
5763 
5288 

6268 
286'6268 

59'35 
5610 
6066 
7330 
67744 

72.1 
71.9 

S1.6 
82.0 
82.4 

61.3,H3.5 

82.2 
82.0 
81.7 
82.2 
82.7 
114.1 

199.1' 

144.5 
14'8.0 
1 b4.3 
141.9 
11.1.8 
146.0 
198.6 

14.3.8 
147.8 
114m.8 
1487.6 
160.2 
149.7 

633 4%7 
676 1 165 
6@0 , 607 

3518289 
56143.16 

56.0' 

56.3 
49.8 
57.01 
55.3 
54.4. 
60.0 

59.1 
62.0 
59.3 
53.9 
65.4 
57.5 

656 
652 

444 
334 



-- - -- I 
1 0 0  
2 0 0  
3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0.2 0  

8 0.2 0  
9 0.4 0  
l o o  

12 0  0  
13 ' 0.1 0  

1 4  
0  0  



NeteovoZogica2 Observations. 
. . . 

X l l l  

L 
0) 
PI 
u 
a 
e 
a .* a 
AF1 
-2 8 
0 0 z* 
'7.85 
5.85 
0.28 
4'36 
14t.9L 
3.52 
4.4'0 

11.79 
8.45 
9.50 

11.18 
17.69 
14.52 
R.01 

2.640 
1.9% 
1.58 
1.32 
3.52 
3.08 
2.38 

3.52 
2.46 
1.58 
4.05 
1 :1.1 
1.85 
2.88 

2.11 

5.46 

- 

P. Y. 10.0 

$ Ozone. 
6 -0 6 

. 

9.30 A.M. 

Direction of wind. 

Vane. 

I 
LowerClouds. 

- 
W 

E N  E 
E N E 
E 

E b y N  
N E by E 
E by N 

None 
E 

None 
N E: 
E 

None 
None 

None 
None 
Nono 
None 
None 
Calm 
Calm 

Calm 
None 
CAIIII 

Variable 
NOIIC 
C:~lrn 
None 

None 

m e .  ..* 

-_ 
0 
0 
0 
0 

0 
0 

0 
0.2 

0 
3.6 

10.0 
0 
0 
0 

0 
0 

9 . h  
0.2 
0.3 
4.0 
0.4. 

0  
0 

0 

1.0 

-- 

- 

0 
0 
0 
0 

0 0  
0 
0 

0 0 0  

0 0  
0 
0 
0 
0 

0 
0 
0 
0 

0 0  
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 

0.0 

- - 

-- 

0 
0 
0 
0 
0 
0 
0 

0 0 0 0  
0 
0 
0 
0 

3.5 

0 
0 
0 
0 
0 
0 
0 

- 
9.8 
2.0 

10.0 
10.0 

0 
1.0 
0.2 

0 

0.2 
2.0 
0.2 
3.3 
7.0 

10.0 
10.0 
9.0 
48.0 
8.5 
9.0 
9.2 

_ _  
0, 
0  

10.0 
10.0 

0 
0 
0 

0 
0 0  

0  
0 
0 
0 
O 

0 
0 
0 
0 
0 
0 
o 

- 

0 1 9.8' 

9.6 
0.7 
0.3 
4,.0 

10.0 
9.3 

10.0 

8.0 

5.4 

0 
0.5 

0 
0 
0 
0 

10.0 

8.0 

1.3 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0  
0 
0 
0 
0 
0 
0 

-- 

2 
3 

3.5 
9 

2 
1.0 

2 
2 
3 
3 

0 
0 
0 
0 

0 
1 

2.0 
o 
0 
0 

1.0 
0.2 

0 

0.2 
2.0 

0 
3.3 

0 

0 
10.0 
9.0 
4.0 
8.6 
9.0 
9.2 

0 
0 
0 
0 

9.6 
9.3 

0 

0 

3.0 

0 1 0  0 0 
2 
0 
0 
0 
0 
0 
0 

0 

1.8 

0 
0 
0 
0 
0 

0 

- -  
0.1 

- . . 

- 

4 
2 
8 
3 

6 2  
3 
2 

1 1  

4 2  
2 
1 
1 
0 

0 
0 
0 
0 

0 0  
1 
1 

0 
0 
0 
0 
0 

0 

0.0 

I-- 

E by S 
E 

N E 
E 

E b y N  
N 

N E 

E 
O 1 2 E N E  

N E  
E b y N  

E  
N E 

E N E 

S E 
W S W  

N 
Va~inhle 

8 W  
S W I)y S 

N N W  

1 
0 

0.6 
0.6 
0 
0 
O 

0 

1.2 

W b y N  
Varii~l~le 
V R ~ ~ H I I I O  
11' S W 

N W I)y N  
S S E  
S W 

N W  

- - - - _ _  

...... 



xiv 

u 
Direction of wind. 

a 
hfi 

Vane. Lower Clouds. -2 3 : % 
z m  

E N E  
E 

E by N 
E by N 
E by S  

E 
E by N 

E by S 
E N E  
E N E  

E 
E by S 
E N E  
W N W  

C d m  
N E 

E by N 
E 

E N E  
E N E  
E N  E 

Calm 
Variable 

E  N E Calm 
Calm ? 
N N E  
Calm 
Calm 

10.0 P. Y. 

Direction of wind. 

- 
K N  E 
Variable 
E by N 

N E b y E  
E 

W N W  
E by N 

E N E  
E N  E 
E N  .F, 
N E 

E N F. 
E by N 

S W b y W  

Vane. 

I-- 
Too dark 
Too dark 
Too dark 
Too dark 

None 
Too clnrk 
Too dark 

None 
None 

Too dark 
Calm 
None 
Calm 
None 

Lower Cloude. 

15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 
27 
28 

29 

-- 

Variable 
N W 

Variable 
W Y W  

W 
W 

Variable 

N 
W N W  
T V S W  
W S W  
W N W  
W N W  
W N W  

E 

-- 

, , a , . .  

Nono 
Nono 
C al rn 
Calm 
Calm 
Calm 
Calm 

Calm 
N K E ?  

Calm 
Variable 

Cnlm 
C:L~ m 
Calul 

Calm 

,,.... 

2.73 
5.98 
4.49 
8.27 
5.1 
8.18 
4.22 

4.22 
5.98 
5.90 
6.19 
5.90 
6.80 
8. t6 

10.30 

- 
8.01 

---- 

Calm 
N 

N W 
N N W  

S W by S 
W  N W 
W  N W 

Calm 
N N W  
N N W 
N N W 
N N W 

W 
N W  

N by E 

- -  
...... 

None 
Calrn 
Calm 

Varinble 
Calm 

N 
E N  E 

None 
E by B 
Nono 
None 
Calm 
Calm 

? 

Variable 

. . , . e m  



Lightning and Thunder. 

L R to S S W in after even. 

L to S in after even. 

L R to 8 in after o w n .  
L I2 to W in :tfter even. 



s v i  

G ~ ~ a h n o o w a  NEAR KANDY, CEYLON. 

GENERAL REMARKS. 

1 Fine, dry and pleasant day. 
In  fore and afternoon heavy nimbi from N E ; a little light rain. 
Nimbi from N E & E nearly all day;  light showers throughout the day. 
Nimbi from E all day ; a little very light rain. 
High wincl a t  night, more mod. in the day, which fine, dry and freeh. 
Heavy nimbi from N E & E ; a few ligbt showers in afternoon. 
Fine, mild to warm, dry and fresh day. 

Cool a t  morn, warm to hot & very dry clay. 
Mild to hot and dry ; sultry & oppressive in afternoon. 
Cool and fresh a t  morn, warm to very hot and dry day. 
Squally wind a t  times high ; mild to hot and very dry. 
Squally wind a t  times high; milcl to hot and very dl-y. 
Cool and fresh a t  morn, nlild to hot and dry day. [& till about 8 P. 
Cool a t  morn & after 10 P. M., hot & dry day; close & oppressive ahmoon 

Cool a t  morn & after 10 P. nf. ; fog a t  morn ; very hot & dry day. 
Cold & fresh a t  morn ; hot & dry day, sultry & oppressive after 12. 
Cool to mild & fresh till 10 A. M. ; hot & very dry fore & afternoon, 0nlfV b 

oppressive after 6 A. M. [even. 
Cool a t  morn ; & after 10 P. M. ; hot and very dry fore & afternoon & fore 
Cool to mild to 10 A. M. ; hot $ very dry till 6 P. M. ; close & ~iiltry dfter. 
Cool to mild to 10 A. M. ; hot & very dry till 6 P. M. ; clo~o Lk eillty a h r .  
Cool to mild to 10 A. M. ; hot & vory dry till 6 P. M.; pleasant after even* 

Cool to mild to 10 A. M. ; hot & very dry  till 6 P. M. ; cool & fresh after 8 P.M. 
Cold &damp a t  morn ; fog till nearly 8 A. M. ; hot & very dry till 6 p. tben 
Cool 8.t morn &after 10 P. &I. ; warm to very hot & dry till 6 P. M. [plemant. 
The same RR 24th but ~ u l t r y  & oppre~sive a t  even and till 8 P. hf. 
The eame as 25th ; fog at  morn & till 7 A. M. 
Cool a t  morn ; hot & very dry hut fresh till 9 P. M. then close & @ultV- 
The same as 27th, hut sultry in early part of after even; plortsfint later* 

20 The same a~ 28th, hilt sultry & oppressive all after evan. 

Solar H a l o ~  on 8th, 16th & 27th. Lunar H a l o ~  on 15th and 22nd. 
- - - - - -- .- - . - - - - - - -- - - .. _- _- -- - --- 



Meteorological Observationss is 

BBslract of the Results of  the H o u ~ t y  Neteorological Otseroatioas 
taken at the Surveyor Greneral's Oflce, Calcutta, 

in the month of Elcbruary, 1865. 

Latitufle 22O 33' 1" North. Longitude 88O 20' 34" East. 
Feet.  

Heiglit of the Cistern of the Standard Barometer above the Sea-level, 18.11. 

Daily Means, &c. of tlie Observations and of the Hygrometrical elements 

dependent tllereon. 

Range of the Tempera- 
ture during the day. 

- L 
O s Y. 
s a 
.s g d 

I Mrx. 1 P i n ,  1 DiK 

l 'ho Rlcali Jlcigllt or t.hr 13nro1nclcr, ns likcwisc tllc Dry and Wot Br~ll, Tl~or .  
nlomrtor Mcails arc ~lcr~vcd l'rom Ihc 11ourlj ObecrvaLiouu uade ditriog thc clay. 

~ ~ b ~ .  3 4 a 0 E 
c u m  c: 

Max. Min. Diff. g 
z F :  -- -- 
I11clics. Inches. Inohes. Inches. o 

1 30.002 30.070 29.946 0.124 71.8 
2 ,043 ,106 393 .I13 72.1 
3 ,036 ,115 ,986 .I29 73.0 
4 .007 ,086 ,933 ,153 73.0 
5 Sunday. 

6 .008 .OR? ,946 .I39 1 72.4 
7 29.986 .092 .909 ,183 71.2 
8 ,907 29.090 -829 .I61 744.5 
9 ,891 ,976 .846 ,130 72.8 
10 ,873 353 .802 ,161 73.0 
11 .900 .998 .835 ,163 '10.3 
i e  S Z U L ~ Q ~ J .  

13 30.008 30.101 .939 .1G2 72.8 
14 .038 .128 .OH5 1 71.5 
15 .060 ,157 30.015 .I412 71.7 
16 .062 .I39 .004' .135 72.9 
17 29.932 .064 29.901 ,163 74.8 
18 313 29.986 ,851 1 .135 77.0 
1H S~nday.  

20 ,929 30.025 376 .I40 78.6 
21 .903 .002 .826 1 7  78.41 
22 ,888 .OOO ,830 ,170 77.0 
23 .990 .040 .853 .I87 76.3 
2 4 ,963 .OG6 .870 .I96 76.6 
25 .949 .068 .880 .17Y 74t.3 
2Ci Slc~~dny. 

27 ,994 ,081 ,886 ,196 5'1.6 
28 30.065 ,167 30.013 .14,4 72.2 

Range of the Barometer 
during the day. 

-- -- 

.p L 

2 ;  
E! F 0 



Abrtracl of t6e Resu2t.r of the Iiourly iVeteorologiea1 o~rbwatiors 

taken at the Surveyor General's Oflee, Cialczltta, 
in the month of Pebruary, 1865. 

Daily Meana, k c .  of the Observations and of the Hygrometricalelements 

dependent tl1ereon.-(ContinuecE.) 

L, B ' -  
0 8 

u 2 d c Q 

$ 0 C 

P 0 f! 8 0 C z P 
0 " Date. L: D a" 
td 

'-0 w 2  3 ;  2 I Q I 

cQ 
P. 

E 6 ~3 a 
-- 

o Inches. T. gr. T. gr. 
63.2 8.6 0.582 6.37 2.08 0,75 

576 .31 .22 .74 
,572 .26 .50 8 7 2  

,499 5.46 3.30 -62 
6 Sundug. 

,467 .ll .49 9 6 9  

,4850 4.94 .36 -60 
.632 6.69 2.29 -76 
.630 .90 1.81 .79 
.63R .98 .78 080 
,593 .62 .66 -81 

12 Smday. 

.4R5 5.30 3-41 

.456 48.99 -39 .m 

.468 6.01 .42 459 

.4,76 1 .54 -60 
520 6 6  -60 
.SO9 6.62 .27 

19 Sund r -~y .  

.617 .68 -70 -64 
-603 .63 .78 s 6 j  

.532 6.77 4.12 ass 

. 4 ~ 8  .29 .40 0b6 

.561 6.0H 8.89 .B2 

.661 1 .OO .67 

27 66.6 6.1 62.4 9.2 ,567 .22 2.18 -7& 
I 

28 63.9 8.1 57.3 11,.9 t$fi 623 1 3.32 

1 
i I I I - - 

-- --- - - 

*I1 B ~ g r o m e t r i ~ a ~  olelnerlte are oomputed by tllo areenwich anatante' 



labstpact of the Results of the Hourl.y Meteovo20,qicnl Obscruntio~is 
takegz at the Suvveyov General's OJce, Ca2cutta, 

in the month of Peebruary, 1866. 

Hourly Means, Stc. of the Observations and of the Hygrometrical elements 

dependent tliereon. 

T l ~ n  Monn J le ig l~ t  of t l ~ r  l!nroniotrr, aR likrmiae 1111. T)ry nnd Wet RIIII, T l ~ c r -  
n l n ~ ~ l r f c ~ *  fiilrnll~ urc dcrivc~d frolii the O1~~crvatio11e lulitle 111 t11r several I ~ o u r s  
during 1 .11~  nlonl.l~. 

P i  Q L 
0) c 2 

2 + 
z! 

0 

70.2 

69.5 
6 . 1  
68.7 
68.1 
7 . 4  
66.8 
66.7 
69.41 
72.8 
75.3 
77.1 

79.3 
80.6 
R1.G 
81.9 

'81 .3  
79.9 
77.5 
76.5 
741.0 
72.8 
71.7 

'Hour. 

Mid- 
night. 

2 
3 
4 , 

6 
6 
7 
8 
9 

10 
11 

Noon. 
1 
2 
3 
4 
5 
6 

c 
o Z 

.%' 2 B, 

g 4 
0 Q 

z 

Inches. 

29.967 

.957 

.947 

.937 

.937 
352 
.969 
.994 

30.023 
.O48 
.059 
,048 

.O?O 
S9.!)HS 

.951 

.932 

.!I21 

.!I32 

.927 

Range of the Barometer 
for each hour du r ing  

the rno~lt l~.  

11 980 -073 ,878 ,195 70.8 I 7L2 67.4 

Range of the Temperature 
fo r  each hour during 

the month. 

7.8 

Diff. 

Inches. 

0.180 

.I88 
,191 
,190 
.194 
.190 
.206 
.I98 
1 
,196 
.204 
,240 

,280 
.214 
.205 
.I82 
.I89 
.197 
,231 
,223 
.I97 
212 
2 

- 

Max. 

Inches. 

30.053 

.051 

.094 
.OR5 
-056 
.Oil4 
.068 
.ON 
,112 
I 
.I67 
1 

,134 
0 
, 0 4 8  
,025 
0 1 5  
1 
.033 
,047 
.066 1 
.070 

10 .983 .077 

Max. 

o 

7 s  

74.6 
73.G 
73.0 
78.2 
1 . 8  

Min. 

-------- 
Inches. 

29.873 

363 
.853 
.845 
.8-1'2 
.854 
.862 
,888 
.913 
.915 
.!)58 
917 

.904 

.H(;7 
,813 
.843 
.HZ6 
.8B2 
.R02 
321, 
.858 
.R68 
.8M 

Min. 

o 

66.6 

65.6 
618.6 
sa.0 
63.0 
GZ.7 

Diff. - 
o 

8.0 

9.0 
9.0 
9.0 
0.2 
9.1 
8.9 

10.41 
8 8 

10.8 
12 0 
1 Y . G  

1-Iq.Z 
1 t.2 
11.8 
11 8 
11.2 
12.0 
l o  0 
8.4 
7.7 
7.2 
7.8 

71.11 62.8 
71.6 61.2 
7 L.H 
78.6 
81.0 
83.2 

GG.0 
67.8 
69.0 
70.G 

85.15 I 71.4. 
86.4 
87.0 
87.8 
86.8 
86.0 
83.0 
80.6 
7S.8 
77.3 

72.2 
75.2 
76.0 
75.6 
74#.0 
73.0 
78.2 
71.1 
70.1 

76.4 68 6 



xii 
. 

Neteoroloyica2 O~se~~untkous. 

Abstl.act of fRe Results of  the IZourly Xeteorolo.qica2 Observatione 
taken at the Surveyor GeneraZ's Oflce, Calcutta, 

in the mo~zth of Pebruary, 1865. 

Huurly Means, kc .  of the Observetioris and of the Hygrometrical element8 

deper~dent thereon.-(Conti~trrerl.) 

All tl10 Hpgromrtricnl elerno~~ta arc comput,ed by t . 1 ~  (freonwicl~ Uo118tan~~ 

Hour. 

- 
"id- 
night. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Y L 

n 0 .- 
0) 
s 0 rr B 
0 0 d 2 .- 

Y 

10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

I 0  
11 

1 

Q 

o 
b 

62.8 

63.8 
62.8 
62.6 
62 2 
61.8 
61.0 
61.1 
61.1 
60.2 

B 
0 c 0 z z  

E 
6 

o 

66.1 

, 65.8 
' 65.6 

65.3 
64 8 
64.3 
63.6 
63.6 
64.8 
65.8 

0 

5 
D - 
s 

A 

0' - 
o 

4.1 

3.7 
3.5 
3.4 
3.3 
3.1 
3.2 
3.1 
4.6 
7.0 1 

66.7 
67.3 

67.9 
6R.Z 
68.5 
68.3 
68.0 
67.9 
68.1 
68.0 
67.5 
66.8 
66.5 
66.1 

. o 

7.4 

6.7 
6 3 
6.1 
5.9 
5.6 
5.8 
5.6 
8.3 

12.6 

I ---- ---- - --- 

Inches. 

0.574 

5 7 4  
574 
570 
.563 
555 
.541 
543 
.643 
.527 

8.6 1 60.7 
9.8 1 60.4 

14.6 
1 . 7  

10.4 
21.3 
22.3 
23.1 
22.6 
20.4 
16.0 
12.8 
11.1 
10.8 
9.4 
8.6 

- 
Troy grs. 

6.33 

.32 

.33 

.29 

.21 

.14 
5.99 
6.01 
6.98 

.76 

11.10 
12.5 
13.1 
136 
13 3 
120  
9.4 
7.5 
6.5 
6.0 
5.2 
4.7 

59.9 
69.3 
59.3 
68.8 
58.7 
69.5 
61.5 
62.7 
62.9 
62.0 
62.3 
62.3 

.536 
,530 

.521 
,511 
.511 
.503 
.501 
515 
.550 
,572 
,676 
.559 
565 
.666 

- 
Troy gre. 

1.73 

.56 

.46 

.40 
-34 
.26 
.27 
.22 
.8H 

2.95 

-- 

0.70 

-80 
.61 
-82 
.82 
-83 
8 3  
.83 
.76 
.66 

.82 

.75 

.63 

.GO 

.49 

.39 
' .a8 

.a6 

.% 
6.22 
,29 
.11 
.20 
.20 

3.58 
40.17 

-06 
6.51 
.85 

6.05 
5.86 
.23 

4~08 
3.24 
2.75 
.60 
.23 
-00 

.62 

.58 

.i3 

.60 

.48 

.47 
,413 
.52 
.69 
.66 ' 
.70 
-70 
.74 
.76 



.,. 
MeteorologicaZ Obsef*uation.s. xl11 

\i Ciiri, --i Strati, n i  Cumuli, L i  Cirro ~trcdi ,  h i  Curnulo ~ t r ~ l i )  h i  Nimbi 
i Cirro cwnuli. 

Abstract of the Besults of the Hourly Meteoro20,gicnl Observatioglrr 
taken at the Surveyor General's Ogice, Calcutta, 

i l z  the nzontlh of Xehrzcary, 1865. 

E 
4 

1 

2 

3 
4, 

6 

7 
8 

9 

10 

11 
12 
13, 

1 4  
15/ 

$4 

3 1  0 .+ 
* .: 
gE 

o 
130.9 

139.0 

14'0.4 
139.0 

6 1 4 5 . 6  
140.0 
137.2 

... 
134.8 

... 

... 
14,0.4 

14t1.2 
139.5 

Weather, kc. 

General Aspect of the Sky. 

- I -  

\i & Li  till 3 P. M ,  cloudy afterwards, 
also drizzling a t  3 A. N. 10 & 11 P. ai. 

Cloudy till 8 A. M. Scatd. clouds till 5 P. ar. 
cloudless afterwards also drizzling from 
midnight to 6 A. M. & foggy from 8 to 
10 P. M. 

Cloudy till 3 P. BI. cloudless afterwards. 
Cloudless till 3 A. a[. cloudy till 8 A. M. 

\i  & \-i afterwards. 

L i .  
Cloudless till 10 A. ar. \i afterwards. 
Cloudless till 8 A. ar. n i  till 6 11. nr. cloudy 

afterwards also drizzling a t  S & 9 r. ar. 
Cloudy till 6 P. nr. \i & ~i afterwards ; 

also drizzling a t  1 & 9 A .  ar. & a t  1, 5 
& 6 r. ar. 

\i & c i  till 4 A. a[. cloudy afterwards, 
also thundering a t  10 A. ar. & raining 
between 10 & 11 A.  nr. & a t  4 ,6  & 11 P. M. 

Cloudy : also drizzling after intervals. 

L i  till 4 A. ar. cloudless aftorwards: also 
slighlly foggy a t  11 P. M. 

C ~ O U ~ ~ C S S .  
Cloudlcss till 2 A. N. Scatd. clouds till 11 

A. M. cloudless afterwards. 
Cloudless. 
Cloudloss till 6 A. M. \i  till 10 A. M. Li 

till 6 P. af. cloi~clless aftorn.ards. 
Clourllcss till 7 A. nr. \i till G 1.. nr. cloud- 

less aftcrwards, also foggy a t  6 & (i A. w. 

Cloudlcss. 
Clo~~cllcss. 
Cloucllcss till 6 A. ar. Scatrl. clourls till 2 

P. nr. clondlcss nftcrwnl.tls, also slightly 
drizzl~rl bctrvecn 10 & 11 A. M. 

Clondlcss. 
Clour l lc~~ till 11 A. N. n i  till 6 r. id, cloud- 

~ O S R  i I f t 0 ~ ~ ~ l ' d S .  

Solar Radiation, 

&; 
sdal 
0 E 

2 $ 
---- 

Inches. ... 
0.10 

,,, ... 
.. . ... 
... ... 
... 

0.72 

0.20 ,,. ... 
. ... 
... 
... 
... 
... . ... 
, 

... 
,,, 

161 138.0 
17113'3.2 

I 

181 140.7 

191 ... 
20 143.0 I 22 111.4 

Prevailing direction 
of the Wind. 

-- 
S. W. & variable. 

N. & N. W. 

W. 
N. W. & W. 

Smday. 
W . & N . W .  
N. W. & W. 
S . W . & S .  

S . W . & N . W .  

S. & N. W. 

S . & S . E . & E .  
Sun(lrr?/. 

( N. W. & N. & N. E. 

N. "8. 
N. W. & W. 

W. & N. W. 
W . & S .  

S. W. 8 
Su!ndnyJ 
S . & S . E .  
N. W. & W. 
S. N. W. 

W. & 8. W. & N. 
8. w. & 8. 

22 

23 

139.6 

140.6 
24. 143.0 I 



xiv Meteorological Observations. 

Absknct of tAe Results  5f the V o u ~ l y  Neteoroloyical Obaervatiane 

takela at the S.u~*veyor General's O$ice, Culcutta, 

in the month of Pebruary, 1866. 

Solar Radiation, Weather, &c, 

- .- - --- 
24 L&.L I ln~heaI E. & variable. 

General Aspect of the Sky. 
f 
$ 

Cloudless till 7 A. a~ Scatd. clonde after- 
wards, also foggy between 4 & 7 A. M. 
& slightly drizzling at 9 A. M. & 4 p. a. 

&: 
2 3  
d P j  

O $ 5 .I 1 g 
.,el 

Z d  
0 0  

* 2 
w 3 
g E  

Cloudy nearly the wholo day; $90 thun- 
dering and raining between 1 & 2 A.M. 

Cloudless till 6 A. a. L i  ti119 A .  M. clond- 
less afterwards. 

. 

Prevailing direction 
of the wind. 



H e  teoro2ogica 1 Observations. xv 

Abetrnct of tke Results of the Hour1.y Meteorological Observations 
takelz at the Surveyor General's Ofice, Calcutta, 

in the month of Fejruary, 1865. 

MONTHLY RESULTS. 
Inclles 

Mean height of the Barometer for the month, . . . . .. 29.078 

Max. height of the Barometer occurred at 1 0  & 11 A. M. on the 16th & 28th, 30.157 
Min. height of the Barometer occurred at 6 r. M. 011 the loth, .. 29.802 
Extreme range of tho Barol-neter during the mouth, . . .. 0.355 

Mean of the Daily Max. Pressures, .. . . .. . 30.062 
Ditto ditto Min. ditto, .. . . . . .. 29.907 

Mean daily range of the Barometer during the month, .. .. 0.155 

0 

Mean Dry Bulb Tliermometer for the month, . . . . .. 73.7 
Max. Temperature occurred at 3 r. M. on the 20th, . . .. 87.8 
Min. Temperature occt~rrcd at 7 a ,  nr. on the 7th, . . .. 61.2 
Ext .~*en~e  rarage of the Temperature during thc month, . . . . 26.6 

M a n  of the daily Max. Ten~pcratnre, . . . . 82.1 

Dit.to ditto Min. ditto, .. . . . . .. 66.5 

Mean daily range of the Telnperaturo during the month, . . .. 15.6 

Mean Wet Enlb Thermometer for the month, .. . . . . 66.5 

Mean Dry Bulb Tl~ermometer above Mean Wet Bulb Thermometer, .. 7.2 
Co~nput~ed I\Cenn Dew-point for the moll t.11, . . . . .. 61.5 
Mcnn Dry 13ulb Tllerlnometer above computed Mean Dew-point, .. 12.2 

111cl1oa 
Mean Elastic force of Vapo . . .. 0.550 

r Troy graine 
Menn Weight of Vnpour For t,he rnoi~t~l~, . . . . .. G.O1 
Adtlilional Weight of Vapour required for coinpletc satllration, .. 2.05 

Mean degree of l~urnidity for the montll, complcte snturutiol~ bcing unit,g, 0.67 

Inchee 
Rninctl 10 dnye, Mar.  Fall of rain during 28 llottrs, . . .. 0.72 
To1 a1 O I I I O I I I I ~ .  of rniii dltring tlle n~ontll, . . . . .. I .H6 
Yruvuilillg direcl.ion of tho M'ind, .. . . N. W. & W. 



xvi  Neteo?-o lo~icnl  Obsevvatione. 

Abstract of the Results  of the H o u r l y  iUeteorolo.qicat OBservatione 
taken at the Surveyov General's OjTce, Ualcutta, 

in the month of Febrzbary, 1565. 

Tables allowing tlle number o f  d a y s  on which t l t  a given hour any perticnlar wind 
blew, together wit11 tbe number o f  days on which at  the same hour, 

when any pnrticultlr wind was blowing, i t  rained. 

Hour .  

Noon. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 



iKeteorological Observations. xvii 

Abstract of the Results of  the Hourly MeteorologicaZ Observatio~rs 
taken a t  the Surveyor General's Ofice, Calcutta, 

in the month of Xarch,  1865. 

Latitude 2 2 O  33' 1" North. Longitude 88O 20' 34" Eaat. 
Feet. 

Heiglrt of the Cistern of the Standard Barometer above the Sea-level, 18.11. 

Daily Means, &c. of tlre Observations and of the Hygrometrical elemer~tr 

dependent thereon. 

Tlir M ~ H I I  111~igllt o f  tllr 13nl.oll1ct~r, R S  l i l ~ r w i ~ o  tlre Dry n~id  Wct R~i lh  Thcr. 
mometor Mcuna arc dcrlvccl f ro~u t.lle 11o1u.ly Obscrvationa ~ntrdo during tho day. 

Range of tlre Tempera- 
ture du r~ng  the day. 

- L 
O 

Date. 

- 
1 
2 
3 
4 
5 

6 
'7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 

20 
2 1 
2'L 
23 
24 
25 
26 

27 
28 

2 L 
9 2 

Po 
a E 
l=z 

$ 
=;: 

o 
73.0 
75.9 
76.9 
75.4 

Range of the nrro~ueter  
duri~rg the day. 

Diff. 

-- 
o 

18.7 
18.6 
19.4 
15.0 

,10.1 
13.1 
7.3 

13.8 
13.0 
14.3 

1 3 9  
13.0 
13.7 
18.6 
32.9 
22.8 

19.6 
16.0 
18.0 
22.6 
20.1 
22.3 

20.8 
21.6 
15.9 
16.!) 

Max. 

__U 

o 
82.3 
85.4 
84.4 
83.8 

78.4 
81.2 
76.0 
83.0 
85.4 
85.8 

S6.7 
83.8 
84,3 
86.6 
87.8 
91.4 

93.2 
91.2 
!14*.8 
913.4 
91.7 
96.3 

97.6 
97.8 
04,.3 
93.8 
95.0 

a 

5 2 
2 

0 

Inclles. 
30.017 
29.966 

-923 
-909 

Sunday. 

,927 
,930 
-989 
-92% 
-948 
962 

SUIL~CLY. 

,937 
.95l 
.Y67 

30.001 
29.9!)8 

361 
S I L ~ L ~ ~ L ? ~ .  

.Dm 

.0Z(i 

.8!)3 

.H5!) 
,838 
.8& 

Sc~q~da?/.  

.851 

2!J 
30 
31 

- . . - . I _ _  _ - _  

M i  

- 
o 

63.6 
66.8 
70.0 
68.8 

68.0 
68.1 
68.7 
69.2 
72.4 
71.5 

72.8 
70.8 
70.6 
68.0 
GJ3.9 
69.2 

716 
75.2 
7G.8 
71.8 
74.6 
74.0 

76.R 
76.2 
78.11 
76.9 

Diff. 

Incllcs. 
0.137 

.133 

.168 

.151 

Max. 

Inches. 
30.094 

.OAO 

.000 
29.971 

.IJ6R 1 ,828 

- - -- 

- -  

Min. 

Inches. 
29.957 

.907 
832 
.820 

.992 
30.021 
29.996 
30.005 

.01,3 

.852 

.867 

.8HO 

.874~ 

.8SS 

.I40 1 71.6 
,154 73.1 

3 
.I27 
,135 

.023 

.009 
,057 
.02!) 
.004 
.090 
.039 

,032 
.oqe 

29.!)76 
. ! j . t~  

.!,on 
-925 

332 

.I16 

.I31 
, ,155 

Ha.5 
83.8 
81s.6 

78.2 
76.6 
77.9 

,109 

.8931 .11G 

.P87 i .170 

.000 1 .129 

.962 1 ,142 

.937 1 .I63 
,163 

78.3 

79.1 
76.8 
76.7 . 
76.9 
76.8 
80.0 

' .13R 1 83.3 
.h8L 
.PI9 
.77 1, 
.7vO 
.796 

.781 

.15H 82.9 

.I56 83.7 
1 7  
.I18 
,130 

.I61 
,137 

82.6 
83.6 
Y4.3 

86.3 
85.7 



xviii iUetnoro10,yicclZ Obaeruations. 

Abstract of tbe Results of the Hourly Meteoro2ogicol O b u m t i m ,  
taken let the Su~.veyo?* Qenera2'9 O$ce, Calcutta, 

in the month o/ March, 1865. 

Means, k c -  of the Observations and of the HygrometricaIelementl! 

-- L- 

All the H~gl.omotricsl elements aro complltcd by the Grcenw ich Conrt~atmh 

Date. 

depellden t tl~ereor~.-[Contint~d,) 

C1 
El .- 
PI 0 

f 
Q 
a 
w 
Y 
5 

$ 
0 
u 

h 

2 
b 
D - 
Y k  

;: e a 0 

i3 

a" 
w 
0 

-2 ." U 
Y m 

B 

n -0 - 

Y 

is" 
w z 
n 
d 

2 
I 
m 
R 

6 

o 
8.5 
6.6 
7.3 
6.7 

3.1 
8.2 
3.7 
5.5 
5.9 
6.0 

8.5 
7-2 
7.7 

11.0 
11.7 
13.1 

13.3 
12 4 
11 3 
10 2 
10.9 
10.6 

11.7 
11.4 
6.7 
8.1 

10.2 

1 
2 
8 
4 
6 

6 
7 

o 

64.5 
60 3 
6t) 6 
68.7 

Szmdtcy. 

68.6 
69.9 

Inches. 
0.485 
.611 
.607 
.697 

.638 

.666 
,628 
.659 
.679 
.684 

.609 

.609 

.690 

.493 

.972 

.485 

586  
.655 
.GO7 
,628 
.619 
-644 

.646 
,644 
,803 
727 
.666 

o 
l7.7 1 16.3 
64.7 11.2 

0.81 
-70 
.67 
.69 

T .  
5.30 
6.65 
.60 
.60 

64.5 
64,O 

66 0 
67.3 
65.5 
67.0 
67.9 
68.1 

64.6 
64.6 
63.6 
58.2 
569 
57.7 

60.7 
61.8 
64.5 
65.3 
65.1 
66.3 

66.4 
66.3 
73.1 
70.0 
67.3 

68.5 

10 72.0 
11 '72.3 

T. gr. 
-3 46 
2.92 
3.26 
2.93 

12.4 
11.4 

5.6 
6.8 
6.7 
9.48 

10.0 
10.2 

14.6 
12.2 
13.1 
18.7 
1 . 9  
22.3 

22.6 
21.1 
19.2 
17.3 
18.5 
18.0 

19.9 
19.4 
11.4 
13.8 
17.3 

12 

13  
14 
15 
16 
17 
1 8  

7.00 
.28 

6.88 
1.17 

.36 

.40 

6-58 
.62 
.40 

6.85 
.ii 
-2.2 

, .72 
.96 

6.50 
.69 
-63 
.a9 

.88 

.88 
8.60 

Sunday. 

70.6 
09.6 
69.0 
65.9 
65.1 
66.9 

7.78 ( 4.32 
.12 1 6.27 1 

- I - --- 1 -  

1.40 
-61 
.67 

2.55 
.80 
-88 

8.96 
31 

4,0B 
-72 

6.59 

6.21 
6 8 4  
.67 

499 
5-40 
.a9 

6.14 
6.92 
8.78 

PO 
21 
22 
33 
24 
25 
20 

27 
28 
29 
30 

8 3  
-63 
.el 
.I4 
.72 
,72 

As 
.67 
.66 
a64 
.62 
-48 

*48 
061 
.w 
-67 
*65 
88 

-58 
-64 
.70 

't6.0 
'70.6 
72.4 
72.4 
72.7 
73.7 

Szcndo,y. 

74.6 
74.3 
77.8 
76.7 

a L  I 
74.4 



Abstract of the Results of the Hourty MeteovoZo.qica2 Obsurvatio~rs 
taken at tlte' Surveyor Grelzeral's O$ice, Culczcttcc, 

in the mo~ttla of illarch, 1865. 

Tlio Menn TIcigl~t of tllc Bnl-onictor, as likewisc the 111.y and Wet J31111) Tlrer- 
momrt.rr Means rrre derived fi-olu Lallc Observatior~s i i~adc  st tllo severuul 1rour.s 
t lur i i~g tbc nlonlll. 

Hourly Means, kc .  of  the Observatio~is and of tlie Hggrometricul elornenta 

dependent thereon. 
a 

Hour. 

Mid- 
niglit. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

cg 

e. o 
n E 

Q 

5: 

o 

75.0 

74.3 
73.7 
73.2 
72.7 
72 2 
71 7 
723 
75.4 
78.8 
81.7 
84.2 

85.9 
87.1 
88.0 
8 
87.7 

c 
0 2 . 
2 2 
.%' g .I 

z G ~  c u 
a - s * *  

Inches. 

29.919 

.910 

.898 
388 
.888 
,905 
.926 
.948 
.975 
.993 
,998 
.987 

.963 

.934 

.898 
877 
.867 
,865 
.H72 
.RS8 
.go6 
.918 

Range of  the Barometer 
for each llollr during 

the month. 

10 
11 

Range of the Tempertlture 
for encli l i o ~ ~ r  (luring 

tibe month. 

Diff. 

Inclles. 

0.232 

.230 

.228 

.220 

.201 

.206 

.I99 

.188 

.177 
l 7 i  

Max. 

Inches. 

30.054 

.043 

.033 
.018 
.003 
,019 
.031 
.042 
.OF5 
,083 

Min. 

-------- 
Inc l~es .  

29.822 

.813 

.805 

.798 

.802 

.813 
,832 
,854 
.88,9 
906 

.015 
1;;: I .008 

I 

Diff. - 
o 

13.3 

13.8 
13.6 
13.6 
141.4 
14.6 
14..8 
14.8 
13 1 
17.6 
21.3 

.837 , .17A 
,823 ,185 

1 ! 

.(k4 

.088 

.OS1 

. O M  

.005 
29.977 

.065 

.!I39 
357 
.!I69 

.m , 
30.001 

M n x .  

o 

81.3 

80.8 
79.4, 
788 
78.8 
78.6 

23.5 
19.R 
17.2 
16.0 
14.2 
11.9 
11.4 

86.4 96.1 
R3.4 91.6 
89 9 88.0 
79.2 85.2 
78.0 ( 83.8 
77.0 I 82.2 
56.1 81.1 

Min. 

o 

68.0 

67.0 
65.8 
65.2 
64q.4 
64.0 , 

72.6 
71.8 
70.8 
70.2 
89.6 
70.3 
70.0 

7S.6 1 63.8 
78.41 63.6 
81.3 68 2 
86.0 1 68.4, 
J9.4 hl l .905 1 .I89 

.896 1 93.2 ( 74.0 19.2 

95.0 I 74e.2 I :!:: 
76.0 5-1 ( :a 

I 

.A72 

.851 

.811 

.776 

I 

.I99 

.1H9 
9 
.2Ol 

21.6 
22.2 
22.7 Il7.I 7 7 7  -195 

.765 .I94 

.777 .I80 

.791 .I78 
,812 1 1 7  
3 3 1  1 .I70 

748.9 



rx Neteorological Obsef*vntiong. 

Abstract of t f i e  Results of the Hourly Meteorological Obswvations 
taken at  the Surveyo~. Genoral'.~ Ofice,  Calcutta, 

in the month of Z a r c h ,  1865. 

Huurlp Means, &c. of the Observntions and of the Hygrometrical elements 

dependent thereon.-(Continued.) 
i 

A11 the Hygrometrical elemants are computed b~ t,he Greenwicl~ Coilstnntfll 

Hoar. 

- 

night. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10  
11 

s o o n .  
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

C 
0 
P 
2 
0 
h 

o .- - 
2 

E i g  - - 
5 
Z 

Inches. 

0.638 

.640 

.64,2 
,638 
.636 
,628 
-626 
,630 
.642 
.626 
.611 
.688 

.565 
,580 
.57H 
574 
.57G , 

.G54 

.5HS 

.6RO 

.610 

.646 

.655 
,657 

-- 

FI 
u t c 

4 g 
+.2 
"o.n 

n 

. z a  
5 . 5 ;  

L .- ,*  - g o u ,  ,o 
/a 

- A -  

Troy grs. 

6.95 

-99 
7.01 
6.98 

.96 

.88 

.87 

.90 

.99 

.77 

.57 
2 7  

.01 

.16 

.13 

.I 0 

.I1 
5.89 
6.29 
.79 
-92 

7.00 
.I1 
.16 

4l f 
Y, 
0 

e 0 

5 
E 2 

F 

o 

69.7 

69.6 
69.3 
69.2 
68.9 
68.5 
68.2 
68.6 
70.0 
70.9 
71.7 
72.0 

72.0 
72.1 
72.4 
72.3 
72.2 
71.9 
71.7 
71.9 
71.5 
71.2 
71.0 
70.7 

1 

%;;; " 

o 

2 
I 
a 
I? 
D 

o 

5.3 

4.8 
4.4 
4.0 
3.8 
3.7 
3 5 
3.7 
5.4 
7.9 

10 0 
12.2 

13.9 
15.0 
15.6 
15 8 
15.5 
14.5 
11.7 
9.0 
7.7 
6.8 
6.0 
6.4 

.- 
' 2  
B g g  - L. O) 

.- L 
Z 5 . E  

z g g  c 

Troy grs. 

2.36 

. I  3 
1.95 
.84 
.72 
.67 
.56 
.68 , 

2.44 
3.67 
4.80 
6.97 

6.86 
7.17 

.65 

.62 

.4.5 

.17 
5.67 
4,.31 
3.64 
.19 

2.78 
-48 

gs a 
. " t o  

o g . 8  
UMEFI 

E -3 
:.g2 
z2.2 

e L 

0.75 

.77 

.78 
-70 
.SO 
-81 
.R2 
.NO 
.74 
3 5  
.58 
-61 

*47 
-46 
.45 
.46 
.45 
.B6 
.53 
.6l 
.66 
.68 
.72 
.74 

Q 
a QJ 
I 
a 

0 0 
u 

o 

66.0 

66.1 
66.2 
66.0 
65.9 
65.5 
66.4 
65.6 
66.2 
65.4 
64.7 

j 68.5 

62.3 
63.1 
63.0 
68.8 
62.9 
61.7 
63.5 
65.6 
66.1 
66.4 
66.8 
66.9 

o 

5 ;  
5 5  

F9 .G 
E . 4  
n 

o 

9.0 

8.2 . 
7 5 
7.2 
6.8 
6.7 
6.3 
6.7 
9.2 

13.4 
17.0 
20.7 

23.6 
24.0 
25.0 
26.3 
24.8 
24.7 
19.9 
15.3 
13.1 
1 1  6 
10.2 
9.2 



Afeteorological Obsmvat io~~s .  xxi 

dbstrnct of the Results of the Hozcrly Meteorological Observations 
taken at  the Surveyor Qeneral's O$ice, Calcutta, 

i n  the month of Zarch ,  1B65. 
Solar Radiation, Weather, kc. 

Cloudlcss. 
Clouclless till 9 A. M. Scatd. clouds after- 

wards. 
Cloudy till 7 A. M. Scatd. clouds till 8 

P. M. cloudy afterwards. 
Cloudy till 10 A. M. n i  & Li till 4 P. M. 

cloudy afterwards. 

5 
8 

1 
2 

3 

4 

5 
6 Cloudy also raining at midnight & 2 A. M. 

& drizzling from 4 to 8 P. nr. & a t  11 
r. 31. & thundering a t  midnight & 5 
r. nr. & lighlning a t  1 A. nr. & at 8 P. M. 

Cloudy till 10 A. M. n i  till 3 r. M. cloudy 
afterwards : also raining a t  9 & JO A. ni. 
& drizzliug from 5 to 9 1). nr. 

Cloudy : also drizzling a t  2, 5 & 7 r. ar. 
Cloudy till 7 A. nr. L i  & n i  afterwards. 
L i  till 6 A. nr thin cloucls till 10 A. nr. 

L i  & n i  till 6 r. M. cloudy aftorwards; 
also drizzling from 7 to 10 1.. M. & 
lightning a t  7 I>. M. 

Cloudless. 

Prevailing direction 
of the Wind. 

Cloudless till 3 A. M. c i  till 3 P. M. Scatd. 
clouds a.ftcrwards. 

\i & L i  till 2 P. M. Scatd. clouds after- 
wards. 

L i  till 4 P. M. cloudless afterwards. 
Cloudlrss. 
Clouclless till 11 A. M. L i  till 3 r. M. \i 

till 6 P. nr. clo~irlless afterwards. 
L i  till 7 A. ar. \i till G r. M. cloudless 

~ftcrwards.  

General Aspect of the Sky. - 
0 , a  

0 

137.6 
136.0 

134.0 

135.0 

... ... 

Clourlless till 10 A,  nr. \i & L i  till 2 r. nr. 
cloudless nftcrwartls. 

L i  till 1 11. sf. ni afterwards. 
L i  ttill 4 P. M. cloudy aftern~ards, also 

sliglltly drizzled a t  8 P. M. & l i gh tn i~~g  
a t  7 r. nf 

ni till 6 A M. clo~iclles~~ a f t e r~~~ 'c1s .  
Cloudless : also foggy from 8 to G A. ar. 

2 ,. 
-i;q * ' 
P' 

Inches. 
.., 
,,, 

... 
1.08 
0.54 

- -- ~ .. -- 
\ i  Cirri, --i Strati, n i  Cu~nali, \-i Cirro ~ t r a t i ,  a i  C~ in ido  strati, h i  NiniLi 
i C i l ~ o  c.u~unli. 

b D P  

S < i  a 

5 2 % 
2 - o  



x xii Meteorological Observations. 

Abstract of the ReswZts czf the Hoz~r ly  Meteoroloqica2 Observatime 
taken at  the Surveyor General's O$ice, Calcutta, 

in the month of Narch,  1865. 

Solar Radiation, Weather, &c. 

& 30, 

Prevailing direction 
of the Wind. 

-- 
S. CV. & W. 
S,lcndo?/. 
S. & IV. $ S. W. 
S. 
S. 
S . & S . W .  

S. W. & 5. 

- 

25 
26 
27 
28 
29 
30 

31 

General Aspect of the sky. 

-.- 

Cloudless : also foggy from 5 to 8 A. M. 

Cloudless. 
Cloudless. 
Cloudless till 3 P. M. L i  nftemrde. 
Cloudless till 8 a ~ r .  \i $ L i  till 4 p. M. 

Scatd. clouds afterwards, also raining, 
thlmdering and lightning at 8 p. M. 

Scetd. clouds t ~ l l  6 A. M. \i & L i  till 6 
P. M. cloudless afterwards. 

- 
o 

142.0 

141.6 
14.1.0 
137.0 
137.6 

lM.0 

- 
Inches! 

... . . . ... 

... .. ... 

... 

I 



~ e t e o ~ ~ o l o ~ i c n t ?  Observntions. xxiii 

AtsCrnct of the Resu l t s  of the  H o z ~ r l y  NeteorologicaZ Observntions 

t a k e n  at the Surveyor  General ' s  O$ice, Oalcutta,  

in t h e  month of Harch, 1865. 

J 
Mean height of the Barometer for the month, . . . . . . 
Max. height of the Barometer occurred s t  10 A. M. on the 1st & 16th, . . 
Miq. height of the Barometer occurred at  5 P. M. on the 28th, • . 
Extveme rultge of the Barometer during the month, . . . . 
Mean of the Daily Max. Pressures,.. . . .. . . 

Ditto ditto Min. ditto, .. . . . . . . 
Hean daily r m g e  of the Barometer during the month, .. . . 

Inches 

29.920 

30.094 

29.765 

0.329 

30.000 

29.859 

0.141 

0 

Mean Dry Bulb Thermometer for the month, . . b .  .. 79.4 
Max. Tempersture.occurrsd at 3 P. M. on the 28th, . . .. 97.8 
Min. Temperature occurred at 7 a. M. on the lst, . . .. 63.6 
Extremo range of the Temperature during t.he month, . . .. 34.2 

Mean of the daily Max. Temperature, . . . . 88.5 

Ditto ditto Min. ditto, .. . . . . .. 71.6 
Xean  daily range of the Temperature during tho month, .. .. 16.9 

Mean Wet Bulb Thermometer for the month, . . . . -. 70.7 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thormomcter, .. 8.7 
Computed Mean Dew-point for the month, .. . . .. 64.6 
Mean Dry Bulb Thermometer above computed Mean Dew-point, .. 14.8 

Iuchns 
Mean Elastic force of Vopour for the month, .. . .. 0.609 

Troy grains 
Mean Weight of Vapour for the month, . . . . 6.58 
Addition81 Weigl~t of Vapour required for complete saturation, .. 4.04 

Mean degree of humidity for the month, complete euturatiou being ullity, 0.62 

Inches 
Reined 6 dnye, Max. fell of rain during 24 lloure, . . .. 1.08 
Total arnollnt, of rain during the montll, . . . . .. 1.96 
Prevailing direction of t 110 Wind, . . . . e m  8. 8: W. R N. W. 



sxiv Jleteo~.o2ogical Obse~untio~ts .  

Abstract  of the Resul t s  of the Hour ly  2lleteo1~ological Obser 
t aken  a t  the Surveyor General's Oflce,  Calcutta, 

in the month of March, 1865. 

Tnbles s l ~ o w i n g  the number of deys o n  which at a given hour any pertic1 
blew, together with the number of days on  which at the same hour 

when  any particular wind was blowing, i t  rained. 

Hour .  

Midnight. 
. 1  

Noon. 
1 
2 
3 
4 
5 
6 
7 
8 
!J 

I 0 
31 



Jlef~orologicnl Obsevvntio~~s tnkelz nt Gajz.yaroown Izeny Ealtdy, 
Ceylon, in the snontlc ofJla~.ch, 1864. 

Alt. 15G0 ft. ; E. Long. 800 37', N. Lat. 70 17'. 
All the Instrumcilts have been cornpal-cd with standards. 
The tension of aqueous vapour, dew point and humidity, have been 

found from the readings of the dry and wet bulb Thermometers by 
Mr. Glaisher's Hygrometrical tables (Ed. 1563). 

The dew is the weight in grains deposited on a square foot of 
ordinary woollen cloth exposed on a board from G P. M. to  6 A. M. 

or for as many hours as there is no rain. 
The evaporation is given by a Babington's Atmidometer placed 

under cover so as t o  be protected from the sun, rain and dew, but 
freely exposed t o  the wind. 

The rain guage is 4+ feet above the ground. 
Tlie ozone cage is hung about 25 feet above the ground. 
The direction of the wind given, is that  of the lowest current, by the 

vane ; and of the currents above this, by the direction in which the 
Nimbi and Cumulo-Strati clouds are moving. 

I n  this colulnn a " calm" signif es that  the clouds are apparently 
motionless : " variable," that  the clolids appa,rently in the same or 
nearly the same stratuln move ill 110 fixed direction, but their parts 
move as if in vortices, or different masses of them more up from 
different quarters as if into a vast vortex, this being nearly always the 
case before tliul1dcr storms. 

W S W  W S W  
Entries, such as - or -- signify that  the clouds are 

N N W' N N W calm, 
evidently in strata of cliffel.cnt altitudes, that  those in the lowest 
stratum move fro111 W S W ; those in the next higher from N N W ;  
those in the next are apparently becalmed, ancl so on. 

The velocity and distance in 24 hours are given by Robinson's 
Anc~nomcter. 

I n  the column for 1.iglitninq and Thunder- 
J, = " I i ig l~tni l i~ ,"  wlleil the flash is near eno11g11 to  be visible. 
L 1% = '' Liglitning lieflectioii," whpn the flash is so distant that  

only its rcflcctiou on the cloucls or in the air is visible. 
'' Morll," is 6 A .  M , ' I  Even," G P. ar. and " Night," 12 P. nr. and 

"  for^" aird " aftcr" aisc prefixed to these, as ordinarily to  " Noon," 
t o  tlcnotc tlrc 3 previous and 3 following 11our.s. 

El. IT, 13rnxxs. 



~ A N G A R O O W A  NEAR IZANDY, CEYJ~ON. 

a; 
CD 

B 

2 

1 
2 
3 
4 
5 
6 
7 

8 
9 

1 0  
11 
1 2  
13  
1 4  

1 5  
16 
17 
1.8 
19 
20 
21  

22 
23 
2 
25 
20 

Barometer 
reduced to 3Z0. 

.37R .760 
.832 
,805 

- 
27.836' 

I I I 

P . M .  

10.0 

28.386 
.400 
,374 
,406 
.404 
,420 
,387 

,384 
.406 
,438 
-381 
3 7 9  
.375 
.385 

,384 
,416 
.all 
.396 
,391 
.401 
,396 

.371 

.359 

.37> 

.3W 

A . M .  

9.30 

28.385 
.390 
3 9 5  
.408 
A44 
-44'6 
-416 

.403 
-3% 
.433 
-448 
.379 
-394 
.363 

.370 
,380 
4 2 7  
.427 
.392 
.a03 
3 9 1  

,385 
3'32 
.353 
.375 

.G62 

.76i 
.670 

- 

27.735 

Pressure of 
Dry Air. 

P . M .  

3.30 

- - - -  

28.244, 
.267 
.26Q 
271, 
,297 
-329 
2 9 0  

2 7 1  
4 8 ,  
.308 
.297 
a2711 
2 7 8  
2 3 5  

.232 
2 6 0  
.281 
.267 
.269 
.265 
.263 

.262 

.248 
-2 17 

e 

64.2'70.6 
68*4 
70.1 

-- 
6 7 e 6  

Dew Point. 

.417 

Thermometer. 

60 71 
64.6 

-- 
60.6 

1 -  

P . M .  

10.0 

27.784 
.684 

: 3 7 8  

A . M .  

9.30 

27.815 
.819 

10.0 

66.6 
69.3 

- 

9.30 

62.7 
61.2 

I I 
83.2 7 1.3 65 5 
8 b.7 75.11 63.3 
64 3 76.2'63.7 

I I _ _ -  
I I 

82 6 73.71 62.2 
I 

,629 
.71(1 
-664 

- 
27.515 

750 

816: 
,798 
.789 

.745 

P . M .  

3.30 

- 
27.788 

.780 
3 0 5  
.9G2 
.901 
.816 
.824 

.802 

A . M . P . I . P . I . A . M . P . H . P . M .  

10.0 

_ _ _ _ - -  
73 9 
73.6 

9.30 

77.0 
75.8 

3.30 

56.4 
58.3 

77.4, 
77.8 
78.0 

77.2 

,706 
.785 
.799 
.677. 
.708 

-630 

3.30 

82.9 
83.1 

76.7 

75.7 
74 4 
77.4 

78.0 
,944 
.930 
882  
.857 
,802 
.795 

,737 
.78k 
.803 
.790 
.80> 
.781 
.922 

,839 
.830 
4 
.83* 
.813 
.845 
-785 

83.1 

81.0 
73.9 
78.2 

80.7 
.756 
.770 
8 7 5  
,702 
.70U 
,619 

.599 

.694 

.;%I 

.666 

.645 

.935 
,878 

.821 
7 
.836 
.781 
3 6 9  
,784 
.55i 

66.3 

63-6 
68,2 
64.1 

1 0  
-7401 78.5 
.777/ 77.8 
.82576.3 

61.9 

58.9 
G6.6 
63.3 

66.1 

6931 63.7 

82.4 
83.1 

.88875.081.573.755.858.760.0 
73.0 
71.6 
73.8 

73.7 
67.2 
67.0 

64.9 
65.7 
69.8 

69.9 
706 
689 
70.1 
70.2 

69.4 

68.6 
68.6 
66na 

61.3 
65.6 
63.8 

64 2 

693 
66aS 
69.4 
69.5 

60.2 
60.6 

62.6 
63.1 
69.3 

65.7 
62.5 
62.2 
61.2 
653 
47.6 
51.8 

66 6 
66.0 
53.6 

72.0 
73 4 

74.5 
73.7 
71.6 

72.0 
75.2 
74.1 
74.5 

80.6'75.2 
76.0 
73.1 

79.1 
74.0 
73.2 

.764 77.3 82.5 

57.7 
59.4 
57.7 
69.2 

55.5 
59.2 

81.471.662.664362-0 
60.2 
63.8 
62.6 

65.7 
648.0 
65.3 
65.9 
63.2 
65.2 
57.2 

61.6 
62.3 
63.6 

.742 
,672 

.653 

.667 

.705 

86.0 73.8,61.0 I 86.6, 76.9 61.9 
86.7: 75.6 61.5 
76.5' 52.2 64.0 

.661 

.732 

.~f; i  

.616 

78.2 80.2 
78.4 77.3 

76.3 82.8 

78.4, 
80.6 
8o.u 
79.5 

76.0 
77.0 

82.5 
83 7 
83.3 

86.0 
85 6 

85.7 
85.3 
85.8 

. 6 6 ~  

.G63 

.688 

.678 

.6 I H  

.Mi(, 
,731 

78.1 
77.8 
76.51 
77.8 

79.1 
77.9 
70.2 



dlCeteor.oloyicnl Observations. xis 

GANUAROOWA NEAR EANDY, CEYLON. 

d E a 

Humidity. b i n .  

c3 3 & A. Iu. , 

9.30 

P. M. 

10.0 

- -  
0.006 
0.000 
0.000 
0.000 
0.000 
0.138 
0.000 

0.018 
0.000 
0.000 
0.000 
0.000 
0 008 
0.17G 

0.075 
0.000 
0.000 
0.002 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.114 

0.000 
0.000 
0 000 

~- 
0.537 

- 

614 
4x6 
646 
614 
609 
738 
632 

826 
452 
530 
628 
,557 
612 
573 

702 
670 
674 
663 
612 
686 
633 

548 
691 
414 

Totd. 

0.006 
0.000 
0.000 
0.000 
0.000 
0.188 
0.000 

0.018 
0.000 
0.000 
0.000 
0.000 
0.008 
0.176 

0.075 
0.000 
0.000 
0.002 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.114 

0.000 
0.000 
0.900 

-, 

0.587 

_ 

902 
424 
490 
4,57 
4.62, 
783 
600 

609 
471 
466 
386 
513 
554 
762 

561 
610 
488.1. 
625 
692 
267 
315 

354. 
366 
330 

- 

783 
870 
871 
625 
724 
800 
718 

775 
835 
806 
715 
720 
766 
926 

930 
855 
850 
865 
8405 
790 
886 

860 
835 
792 

659 1 376 870 
702 
810 
920 

885 
796 
811 

814 

545 
630 
687 

670 
616 
614 

698 

- 

391 
368 
779 

628 
44.2 
613 

487 

- 

145.2 
146.5 
14.5.0 
147.8 

154r.1 
161.1 
186.9 

63.2 
65.6 
65.3 
68.2 

65.7 
66.7 
65.8 

-- 

151.0 57.2 
150.0i57.1 

56.3 
58.8 
58.5 
62.8 

61.4, 
61.2 
59.9 

82.3 
82.0 
82.6 
81.7 
81.4. 
78.8 
82.8 

83.4 
83.1 
83.4 
81.7 
82.8 
82.1 
83.2 

82.8 
83.0 
83.4' 
83.6 
88.9 
86.0 
85.9 

86.3 

23.0 
21.1 
21.6 
15.3 

19.7 
19.6 
20.7 

153.6 
14'1.0 
135.2 
134~0 
145.2 

159.0 
150.2 
155.2 
150.0 

86.2 
86.7 
86.0 
83.5 

85.4 
86.3 
86.6 

148.9 

- 

60410 6769 
i I 

59.1.\ 
50.6 
58.2 
66.2 
66.9 

63.6 
60.0 
59.3 
68.2 

64.8 
63.5 
66.6 
58.0' 
65.7 
69.7 
70.2 

69.8 
67.2 
66.2 
65.4, 
599 
68.0 
66.4 

67.8 
66.5 
66.3 
70.0 
68.7 
65.2 
65.1 

66.7 

74.7 
76.2 
76.1 
76.9 

75.5 
76.5 
76.2 

- 

0.050 

14.6.9 
1.48.G 

60.1 83.9 I 

648.8 
62.2 

- 

14.66.8 53.4 
143.21 61.4. 

17.5 
18.5 
16.0 
23.7 
25.7 
9.1 

12.6 

13.6 
15.9 
17.2 
16.3 
22.9 
14.1 

15.0 
17.5 
17.1 
12.7 
16.2 
20.8 
20.8 

19.6 

2557987 
28Bi9736 
202,8341 
202'3973 

2734,691 
21.2'6399 
268'5864 

---- 

159.2 

150.4 
150.5 

59.9'86.2 

66.0 

21.4 
24.2 

- 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

- 

60.0 

65.0 
60.3 

55.2 

73.5 
72.7 
74.6 
69.9 
73.6 
743.2 
76.5 

76.6 
75.2 
74.8 
73.5 
71.4 
75.0 

16.8,74.8 

75.3 
79.2 
74.9 
77.2 
76.8 
75.6 
75.5 

76.6 

86.4 

17.9 

75.5 
74.3 

-- 

165.1 69.1 
150.71 06.8 
153.9, 63.6 

79.9 

-- 

151.B 
150.0 

148.8 

0.000 
0.000 
0.000 
0.000 
0.000 
0.050 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0,000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
244.7835 
30711060 

221 6168 
20215894 
94 5915 

40418038- 

60.1 
G2.1 

59.81 
0.000 
0.000 

137 

110 

96 

8239 
34,4802 

6672 

6522 
124 8391 
10316673 

7239 
273171 78 
96 69% 

173 5005 

178 3913 
31.1, 5894 
278 5561 
12715156 
67 5085 

16317613 
156 8563 

225,9201 



G a ~ a a a o o w a  NEAR KANDY, CEYLON. 
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P. M. 10.0 

6 ' Ozone. 

-- 
0 
0 
0 

6.0 
9.7 
0 
0 

0 
0 
0 
0 
0 

1.9 
6.0 

0 
0 

L 
a, 
a 
u 
Q, 

4 
FI 

.r( 

a' 
h P  
-5 O 
g 8 
f "  

_- 
378 
2.29 
8.89 

1443 
18.92 
8.69 
9.86 

13.64 
13.29 
11.97 
5.98 
15.93 
9 94 
10.65 

2.29 
0 

9.30 A.M. 

Direction of wind. 

0.88 
4.14 
2.20 
2.82 
10.91 

10.38 
2.11 
14.87 
7.13 
14 87 
3.08 
6.60 

8.80 
3 61 
1.67 

8.16 

- 

Vane. 

-- 
E b y  
S W  
N E  

E S E 
E N E 

E 
E 

E N E  
N E  

E N E 
E b y N  
E S E  
E S E 

E 

W b y  ...... 

- 

0 

0 
0 
0 

0 

0 
0 

0 
0 
0 

0 

I 
LowerClouds. 

-- 
E N E  
None 
None 
None 
E N E 

E 
E by S 

E 
None 
Calm 
Calm 

? 
E by S 
' E by 

? 
... .., 
Calm 

Variable 
Calm 
None 
None 

None 
Norlc 
No110 
None 

E by S 
I3 

Variable 

Cnlni 
Variable 

Nouo 

,.. ... 

0 
0 
0 
0 
0 

0 
0.3 

0 
0 
0 

6.7 
2.0 

0 
0 
0 

1.0 

-- 

0 
0 0  

0 
0 
0 

0 0 0  
0 

02.0 
0 
0 

0 0  
0 

7.0 
0 

0 
0 0  
0 
0 

3.0 
O 
0 

10.0 
O 
0 

0 
0 

0 
0 

0.4 

-- 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0.6 
0 

0 0  
0 0  

0 
0 

0 0  
0 
0 

0.3 

0 
0 
0 
0 
0 

0 

-- 

0 

0 
0 

0.3 
0 
0 

6.0 
1.3 
0 
0 

0.2 
0.1 
0 

9.0 

- 
9.9 
9.7 
0.0 
6.0 
10.0 
0 

9.4 

8.0 
1.3 
7.0 
0.0 
0.2 
9.0 
10.0 

9.0 
0 9 . 6 9 . 6  

- 
I 
9.9 

09.7 
0 
0 
0 
0 

9.4 

0 
0 

7.0 
0 
0 
0 

5.0 

0 

-- 

0 
2 

2 

1 
(1 

2 
3 
0 

0 
2.0 
9.0 
8.0 

0 

10.0 
9.6 
6.0 
0.0 
8.0 

10.0 

- 

00.5 
0 0  
00.5 
0.5 
1 

3 3  
1 

21.5 
30.5 
0.5 
1 
1 
1 
1 

00.5 

0 0 1  010.0 
9.6 
0 
0 
0 

0 
8.0 
0.0 
1.0 
1.0 
10.0 
9.0 

1.0 
0.1 
2.5 

6.9 

0 
o 

1 . 0  
0 
0 
0 

0 
0 
0 

2.4 

0 
o 
0 
0 
0 
0 

0 
0 
0 

0.0 

0 
0 

0 

0 
7.1 

o 

1.0 
3.3 
2.u 

1.0 
0.1 
2.5 

1.8 

0 

31 

0 

- - - - - - - - -  

0.7 

00.5 S W  
11 W N W  

0.5 S S W 
00.5 N b y  
0.5 

0 
0 

00.5 
1 O . b  
1 1  
0.5 

0'1.5 

0 0  
00.5 
0.5 

0.7 

E N E 

N E by E 
Val-i:lblo 
E S E  

N E  
E N E  

E by 
N E b y  

N E  
S h y W  
8 S W 

,...,. 



xxii Nefeo~.otoyical Obse~uatio?tr. 

Gawa~noows NEAR ICANDY, CEYLON. 

3.30 P. M. 

Direction of wind. 

10.0 P. M. 

Direction of wind. 
i 
(0 

2 
B 
2 
4 - 
1 
2 
3 
4 
5 
6 
7 

8 
9 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 

22 
23 
2 4 
25 
26 
27 
48 

29 
30 
31 

-- 

Vaue. 

--- 

Variable 
N E  

N W b y  
E 
E 

E b y S  
E 

N E 
E b y N  

N E by N 
E by N 
E N E  
E by N 

N W by W 

N N W  
... ... 

W N W  
FV by S 
W S W  
F: by N 
N E by 

E 
N E by E 

E 
E by N 
I3 by N 
E b y  
S S W  

N N E  
N W by N 

W S W 

-- 

a , , . . ,  

F] 
.r( 

a' 
h d .* 0 

8 8 
7im 
G - 
1.76 
0.110 
0.35 
8.46 
11.88 
8.62 
11.62 

6118 
0.63 
0.00 
0.00 
1.94 
1.23 
2.82 

0.09 
0.70 
0.09 
0.70 
0.09 
2.46 
0.00 

0.00 
1.32 
8.87 
0.00 
6.26 
1 .G7 
3.17 

0.00 
2.64 
2.29 - 
2.61 

Lower clouds. 

Vai-inble 
Variable 
Variable 

E 
E by S 

Vane. 

- 
N W by 

Calm 
W by S 
E by N 

E 
E S E 
E by N 

E S E 
E N E by 

N W by W 
S S W  

E S E by 
E by 

N 

W by 
W 

N W  
N W  

W  
W by S 

Caln 

S W by 
Vnsiable 
N N W 
Calm 
I3 

W N W by 
8 

Calm 
\V N W 

N W 

---- 
. , . . # .  

." FI 
a 

-@ 9 
8 & z* - 
6.60 
7.744 
3.87 
148.17 
13.73 

Lower Clonds. 

-- 
Calm 

Too d ~ r k  
Nolie 
None 

Too dark 
E 

Too dark 

Too dark 
Too dark 

Calm 
None 
Calm 
None 

3 

Cnlm 
Vai-iable 
Va,ria,ble 
N W by 

Calm 
Vnriahle 
Variable 

None 
E S E 
None 

E by S 
F! 

Calm 
Cdm 

P 
Nono 

3 

. . , , . .  

E 
E 

E by N calm 
Calm 

W N W calm 
Culm 
Calm 
Calm 

V&riaJ.de 

E N E  
,..... 

Variable 
Variable 

E 
Calm 
Calm 

C ~ l m  
E by calm 

Calm 
Calm 

E 
. Variable 

Variablo 

Variable 
Varinblo 

Variablo Calm 

...... 

) 13.38 
11.35 

19.89 
15.40 
686 

13.20 
12.94 
23.67 
8 80 

6.37 
0 

3.52 
8.08 
1 76 
13.20 
9.24 

8.27 
11.00 
14.08 
17.07 
14.78 
8.80 
9.50 

2.20 
1.58 
6.07 

- 
10.23 



MeteoroZogicnl 06sevvatio1ts. 

GANCIAROOWA NEAR KANDY, CEYLON. 

xxiii 

Lightning and Thunder. 

~~ 

Th. in fore cven & a t  even to S W Faint L R. 

In  afternoon Th. to S Wward. 

In fore evcn Th. to N E. In after even L R to S. 
Th. in fore even to S IV and in after oven. 
In after even L R to N N N E & S W. 

In  after evcn L R to N'W 6 S W. 
In  fore even Th. & in after evcn L R to N W. 

Th. in afternoon & fore evan. 

In  fore oven Th. to S W. 
In  afternoon Th. to S Wward. 

A t  oven R: some time after L 8 L R to S W. 
In aftcr ovc~i L B to  6 W & W 6 W. 

In e.ftar cven L & L R to W & W N W & W S W, S S W. TI]. vary distant, 
In aftornoon Th. In aftcr even L B to E S E, JY 8 W, S by W. 

In fora even L & Th. to N W at  10 P. M. L R to S W. 
111 ~ , f t ~ r  PVCII L R to 8. 
Th. in afternoon & fore even. 



xxiv JIeteo~*obogicnl Obse~*vtctioas. 

G~NGAROOWA NEAR KANDY, CEYLON. 

GENERAL REMARKS. 

- 
1 

2 
3 
4 
6 
6 
7 

8 
9 

10 
11 
12 

13 
1 4  

The snme as abovc, but in after even shy coverer1 by Electric Cirro-status i 
squally rnil~d in fore & afternoon. [Cum. 8tr. & Cir. Cum. 

Ttio same as  ahove, in after evcn very sultry & opprrssi~.c, sky overcast with 
The samc as above till even, hut after cven fine, clear & fresh. [& afternoon. 
The same as above till even,after even fine & clear but snltry,squally wind fore 
The same as above till cven, aftcr even fine, dry & pleasant; squally wind 

from 9 A .  M. till evcn. [out rain, very sultry fore & aftcr evpn. 
Tho samo till 4 P. M. then heavy Nim. gatl~ered over the sky, but cleared with- 
Hot & oppressive, tlry till 2 P. M , then damp heavy clouds gatliered in forenoon 

and smart  showers s t  4 P. M. 

--- -- 
Cool fresh morn ; hot & dry fore & afternoon ; warm & very: sultry after, 

with heavy clouds, some light rain. 
The same as above, clouds gather earlier: but no rain. 
Fine, warm to very hot day. Cool & fresh after even. 
Fog a t  morn: colcl & fresh, dry, warm to hot day. Mild after even. 
Cool & dry a t  morn : as ahove for tlic rcst of the day, 
Mild to warm & damp, light showers throughout the day. 
Fine dry & fresh till noon, in afternoon heavy clouds & storm to S W ; in after 

[even some very light rain. 
The same as  above, but light rain in fore even, & fine after R P. M. 
Cool & fresh a t  morn : fine, hot & dry till fore even, when heavy cloudsgather. 

ed but only a few drops of rain. 
Fine, walm to hot & dry day ; threatening Nim a t  even & after, but no rain. 
Warm to hot & very dry day, in later after even mild to cool & fresh. 
Cool fresh morn ; hot & very dry day ; heavy clouds fore $ after evcn till 9 

P. hi. when clear, cool & fresh. [even. 
Mild to cool morn ; hot & dry till oven, hcavy clouds & light shower in fore 
Mild a t  morn; fine, hot & dry ti112.46 u. ~ r .  after warm &muggy, some Light,rein. 

1 5  

16 
17 
18 
19 
20 
21 

Very clamp a t  morn ; hot, dry oppressive day, heavy Nim. gather & break up i 
rain in fore even. 

Cool morn fine, hot dry day, afternoon heavy clouds gather & break UP. 
Cool a t  morn, fine, warm to hot & dry day, close & mnggy a t  10.0 P. M. 
Mild to hot & oppressive day, in forc & after even, 11e;rvy Nim. [here. 
Fine & pleasant morn ; liot & sa1t.r.y rlay ; heavy clouds in afternoon, no rain 
Cool morn ; clear, hot & very dry fore & afbernoon, sultry after even, sky over. 
The same as the  20th. [cast with Cum. Stretog. 

29 

30 

Fog a t  morn ; hot,, dry very oppressive do,y ; heavy Nim. gathered in afier. 
noon & covered tlie ~ k y  for0 & nftmr evon, but no rain. 

Cool a t  morn ; warm to hot dry & sultry all day, clear till 2 P. M. when h m y  
Nim. gathered ; e few drops rain fell. [nftornoon, but no rmn. 

31  Cool a t  morn ; hot, dry day, tlultry nt even & after, heavy clouds g a t , h ~ ~ ~ i n  -- 
( d n i n r ~ a l o  6tb, 6th. I l t h ,  slat. Imnar Halo '22nd. 



Meteorolo,qicnl Observations tnRe?t at  Onn,qnrooiua near h'andy, 
Ceylon, in the ~lzontlb o f  April, 1861. 

Alt. 1560 ft. ; E. Long. 800 37', N. Lat. 70 17'. 
All the Instruments have been compared with standards. 
The tension of aqueous vapour, dew point and liumitlity, have bee11 

fouild from the readings of the dry and wet bulb Thermometers by 
Mr. ~la is l ler ' s  Hygroinetrical tables (Ed. 1863). 

The dew is the weight in grains deposited oil a square foot of 
ordinary woollen clot11 exposed on a board from 6 P. M. to  G 'a. M. 

or for as many hours as there is no rain. 
The evaporation is given by a Babington's Atmidoineter placed 

under cover, so as to  be protected from the sun, rain and dew, but 
freely exposed to  the wind. 

The ozone cage is hung about 26 feet above the ground. 
The direction of the wind given, is tliat of the lowest current, by the 

vane ; and of tlie currents above this, by the direction in which the 
Nimbi and Cumulo-Stlsati clonds are moving. 

I n  tliis cdumn a " calni" signifies that  the clouds are a p p a r e ~ l t l ~  
motionless : " variable," tliat tlie clouds apparently in tlie same or 
nearly the same stratum move in no fixed dirtlotion, but their parts 
move as if 'in vortices, or differelit masses of tlleln move up from 
different quarters as if into a vast vortex, this being ncarly always tht: 
case before thunder storms. 

W S W  W S W  
Entries, such as - or -- N N W' N N W calm, 

signify tliat tlie clouds are 

evidently in strata of different altitudes, tliat those in the lowest 
stratuin move from W S W ;  those in the next higher from N N W ;  
those in the next are apparently becalmed, and 60 on. 

The velocity and distance ill 24 hours are given by Robiiisoll's 
Auemometer. 

I n  tlic column for Lightning and Th~uicler- 
1, = " Lightning," when the flash is near enongh to be visible. 
1, 11, = " Lightning lteflection," wlicn thc flash is so dista~lt that 

0111.~ its reflection on the clouds or in tlie air is visible. 
Morn," is 6 A .  M , " E\.en," G P. M. and " Night," 12  P. nr. R I I ~  

" I'ore" and '' af't,erl' n1.e l)rdixed to tllese, as ordillarilJ to "Noon," 
to clcnote the 3 previous and 3 following hot i~ -s .  

1i. 11. B a n ~ ~ s .  



Neteorologicnl Obseruntions. 

GANUAROOWA NEAR KANDY, CEYLON. 

Barometer 
reduced to 32'. Pressure of Dry Air. 

4 
eo s ., - 
-& 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13  
14 

15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 
27 
28 

29 
30 
3 1 

P . M .  

10.0 

28.396 
.395 
.385 
,384 
.348 
,336 
,322 

,287 
,280 
,320 
,360 
.34k 
.321 
,280 

2 7  
.271 
.286 
.312 
.28H 
,271 
,260 

-262 
.339 
,374 
,421 
.409 
.381 
,385 

.401 

.380 
0 

-------- 
28.836 

I I 

A .  

9.30 

28.422 
.410 
.429 
.396 
.379 
.353 
.338 

.305 
,301 
.3M 
,329 
.336 
343 
.254 

.280 
,299 
,292 

0 
.307 
.281 
.289 

,284 
-291 
.341 
.402 
.420 
392 
.365 

365  
A08 

0 

28.342 

P . M .  

3.30 

- - - - -  
28.256 

.272 

.284 

.276 

.24J 

.251 
,207 

.I71 

.I58 

.221 

.206 

.I89 
205 
.I53 

.I53 

.I71 
,152 
.I55 
.202 
.I93 
.I53 

.I34 

.211 

.285 

.327 
,314 
.280 
.260 

.288 

.307 
0 

28.2231 

P . M .  

10.0 

27.704 
.694 
701 
.7G9 
.612 
.616 
.596 

.527 

A . M .  

9.30 

27.805 
.790 
.881 
.770 
.7G6 
.673 
.637 

.665 

P . M .  

3.30 

- 
27.666 

,884 
,890 
,675 
.662 
.56& 
.520 

.532 

A . M . P . Y . P . b f . A . Y . P . Y . P . Y .  

10.0 

- - - - - -  
74.9 
73.0 
73.5 
75.2 

628 
.615 
.65l 
.6482 
,610 
.604 

,693 
.543 
.533 

0 
.541 
.58I 
.566 

-530 
,558 

9.30 

78.9 
78.5 
78,5 
77.3 

.553 
-562 
.514 
.445 
544 
.548 

.489 

.378 

.403 

.475 

.506 

.419 

.374 

.390 

.462 

10.0 

68.3 
68.7 
68.0 
64.9 

3.30 

84.6 
85.9 
85.4 
83.2 

9.30 

.668 

.791 

.832 

.770 

.708 

.586 

.690 
0 

27.663, 
I 

78.2 
79.3 
76.7 

5'7.5 
-4811 77.4 
.616, 80.1 
.596j 79.0 

3.30 

85 9 
71.9 
80.7 

83.7 
80.4 
81.3 
82 2 

65.0, 63.7 
65.1, 52 0 
61.61 52.4 
65.4,64.2 

70.1 
69.4 
69.7 

71.0 
72.5 
68.8 
71.2 
70.8 .590, 77.4 82.5 

I 73.5 61.81 63.3 

76.1 

,534 77.2 84 3 

72.0 
72.0 

73.2 

.567I .651 

.621 .739 

.6531 ,731 
,672' .680 

69.4 . ~ 0 3  78.3 82.3 7r 0, 70.0 

67.5 

73.6 
74.6 
74.0 

.6 
77.0 

78.6 
78 5 

77.1 

- 

.494 

.509 
.68!) 

0 

37.619 

67.0 

64i4 

67.8,68.l 
68.71 68.1 

72.31 68.3 
73.1 67.7 
72.5 69 4 

,592 

.629 

.691 

- 
27.609 

- - 

70.6 

.530 77A1 84.71 77.0 68.1 07.1 

.517 78.8 

66.1 

66.91 
68.3 
70.4 

73.6'66.5 

71.0 70.7 67.5 
79.2 69.7, 617 
80.11 71.21 83.6 
80.1 71.0 G5.2 
82.0: 75.7 66.8 

1 I 
83.4 74.6 71.8 
80.0 71.0 69.4. 

0 0 0 0 , O O O  

I I _ _ _ _ - _ -  
I I 

80.0 72.6,67.7 
I I --- . 

70.1 

66.0 

64.4 

69469 .6  
68.01 67.9 
61.4 67.1 

,5751 78.3 

6!).0 
71.3 

71.8 
69.dGl 

67.2 
- - - 

,679 
.583 
.491 
.622 

.501 

.62l 

(59.7 
72.3 

71.5 
68.2 

69.7 

- - - 

75.6' 744.1 72.0 70.8 70.4 71.1 
74.31 72.2 70.1 70.0 70.6 69.4 I 



xxvii 

4a C G 
CJ a 
m 

Humidity. ,h Rain. 
At 4$ feet. CG a 

m D a 
m. 
j 

Rain. 
At 39 feet. 

.Z 
g .- 
4 .  

0 0 0 0 0  

- -------- 
I -- 

-- -.. - - . . 

A. M. 

$30 

-- 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 

0.000 
0.000 
0.000 
0.000 
0.003 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.121 
0.001 
0.001 

a . 
9.30 3.30 10.0 g 2 a 5 

631 
639 
5fjO 
670 
636 
678 
762 

682 
718 

P. M. 

10.0 

-- 

0.000 
0.000 
0.000 
0.000 
0.044 
0.661 
0.000 

0.001 
0.000 
0,000 
0,490 
0.221 
0.000 
0.000 

2.019 
0.218 
0.618 
0.093 
0.015 
0,134, 
6.755 

2 A. If. 
0 ; 

P. M. 

10.0 

- 

0.000 
0.000 
0.000 
0.000 
0.046 
0.583 
0.000 

0.001 
0.000 

Total. 

- - 
0.000 
0.000 
0.000 
0.000 
0,044 
0.561 
o.001 

0.001 
0.000 
0.000 
0.4.90 
0.224 
0.000 
0.000 

2.019 
0.218 
0.618 
0,093 
0.136 
0.135 
4.756 

- 
5995 
7935 
7200 
4975 
5065 
3385 
3590 

2394,650 
5430 

4 g i  
314, 
322 
528 
469 
883 
650 

552 
482 

Total. 

-- 

0.000 
0.000 
0.000 
0.000 
0.04.6 
0.583 
0.003 

0.001 
0.000 

0.001 
0.4f79 
0.221 
0.000 
0.000 

1.982 
0.235 
0.654 
0.100 
0.021 
0.14,G 
4.777 

9.30 

- 

0.000 
0.000 
0.000 
O.wO 
0.000 
0.000 
0.003 

0.000 
0.000 
0.000 
0.000 
0.003 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.132 
0.002 
0.002 

670 
682 
738 
754 
698 

780 
762 
779 

0 
9.1,0 
850 
825 

0.001 
0.4479 
0.224, 
0.000 
0.000 

1.982 
0.235 
0.654, 
0.109 
0.153 
0.14.8 
4.779 

800 
865 
830 
716 
890 
915 
985 

925 
885 

619 
630 
672 
595 
510 

552 
797 
900 
874 
~1( ,  
920 
958 

# , a  a a w  

890 
935 
916 
915 
goo 

946 
9,42 
890 
91,2 
980 
983 
',)(is 

150.9 
151.1 
153.6 

I _  

62.5, 85.8 
59.9: 86.1 
59 9, 85.8 

- 

68.2 

866 155.3 

84,.2 
86.8 
84s.7 
88.8 

83.6 
85.7 

70.9 
68.3 
69.7 
69.3 
68.2 

67.8 
69.8 
70.3 
71.3 
70.2 
70.-E 
70.7 

67.8 

14,9.91 (37.5 
153.21 60.1 

- 
17.6 

78.7 
75.3 
76.8 
75.8 
76.6 

76.2 
76.3 
76.2 
76.0 
72.7 
73.7 
75.6 

15.7 
14.1 
14.2 
13.0 
16.8 

16.8 
13.0 
11.8 
9.3 
5.1 
6.6 
9.7 

71.5 
65.6 
68.3 
67.7 

66.3 
67.7 

155.8 
155.0 

151.2 
150.8 

147.2 82.4 
154.3 83.9 

82.3 

66.31 19.8 
65.9' 19.9 

77.9 
76.2 
76.5 
76.2 

75.0 
76.7 

12.7 
21.2 
16.4 
16.1 

17.3 
18.0 

64,.9 
64.2 

63.2 
65.0 

14t3.8 

152.0 
163.0 
14,7.7 
14,O.R 
98.44 

133.0 
165.3 

70 
240 
187 

0 

206 

- 

77.0 

20214,450 
156 31-35 
17314135 
173i4195 

J G ~ O  180' ' 

--. 

273 
76.2 
75.8 

252 
173 

64.51 85.0 

271 
144 

5.44.0 
2820 

63.1 
67.0 

84,.6 
82.8 

68.3 82.1 
69.1 80.6 
70.21 76.3 
68.21 77.0 
70.01 80.4 

165 3030 
9 ~ 1 ~ 4 5 0  
0 1830 

110 
43 

2990 
2180 



G A N U ~ R ~ ~ W A  NEAR KANDY, CEYLON. 



Xeteo~oloyical  Observatiovts. xsix 

P. M. 10.0 

m' Ozone. 

b 
0 
0 
0 

9.0 
0.3 
0 

0.5 
0 
0 

3.0 
1.6 
8.4 
0 

0 
0 
0 

b 
al 
n 
u 
0) 

2 
a .- a 
h a  

O 

g $ z* 
-- 

1.67 
2.73 
6.16 
3.34 
2.46 
2.02 
5.11 

0.00 
0.35 
2.29 
2 55 
2.20 
7.57 
1.58 

2.64 
2.11 
0.79 

9.30 A.M. 

0 
0.18 
1 06 
0.18 

2.83 
1.76 
5.28 
3.96 
0 

10.91 
7.67 

0 
11.97 

3-38 

Direction 

Vane. 

Variable 
Variable 

N E  
W 

Variable 
Variable 
W by N 

W b y  
Variable 
Variable 

W by 
Variable 
S by W 
hT E by 

N N W by 
W by 
N b y  

0 
0 

0 
0 
0 

0 
0 
0 
0 

5.0 
0 
0 

0 
0 

of wind. 

LowerClouds. 

__ 

Variable 
E 

E N  E 
N E 
Calm 

Variable 
Variable 

Variable 
Variable 

Calm 
Variable 

None 
E S E  
Nono 

E by S 
E 

E N E ... . .a  

? 
? 
E 

C alnl 
W by 

S by (2) 
NOIIO 
.. ... 

S W hy S 
S by W 

S W ~ ) ~ W  

.*"" 
I 

0 
0 
0 
0 

8.5 
0 
0 
0 
0 
0 
0 

1.0 
0 

1.1 

0 
0 

0 0  
0 0  

0 
0 
0 

0 
0 
0 
0 

0.2 
0 
0 

0 
10.0 

09.8 
0 
0 
0 
0 

9.8 
10.0 

0 
0 
0 

0 
0 

0.9 

0 
10.0 
1.7 
0 

00.3 
0 
0 

0 0  
0 
0 
0 

0 
0 

----- 
1.1 

8.0 
0.7 
0 

0 3 3  
10.0 
8.8 
1.0 

2.0 
9.0 
9.0 
10.6 
7.0 
9.4 
2.0 

9.6 
10.0 
10.0 

- _ _ _ _ - _ _ - - -  
0, 
01 
0 

0 
8.5 
0 

0 
9.0 
0 

7 0 
0 3 
0 
O 

0 
0 
0 

0 1 8 . 0 '  
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

0 5 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0.5 
0 

0.7 
0 

0 3 . 3  
1.0 
0 

1.0 

1.5 
0 

9.0 
0 
0 

1.0 
2.0 

9.6 
0 

0.2 
100 
10.0 
9.7 
10.0 

9.0 
10.0 
10.0 
0.0 
0.00.5 
0.7 
8.5 

2.0 
2.0 

1 
0 

0 0  
1 1  
1.5 
3 
1 

0 
0.5 
1 
1 
1 
1 

1.5 

1 
1 
2, 

100 
0 

8.0 
10.0 

0 
0 
0 
0 
0 
0 
0 

0 

OI 

0 
0 
0 
0 

0.2 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 

0 
0.2 
0 
0 
0 

0.7 
8.6 

1.0 
2.0 

2 
0 
3 
0 

0 
0 
0 

1 
0.5 

1 
1 

0.4 0.0 1.7 

2 
1.5 E N'E'by 
1 N N E 

- 
1.8 

0.5 

1 
1 
0 

00.5 
0 
1 
1 

1 
2 

1.0 (3.6 

Variable 

S W  
S W hy W 

W 
W N W  

...... 
W  

S S W 

. .. 
S W b y N  

---------- 

...... I 



3.30 P. M. 

Direction of wind. 

4 
to 
2 
.- 
L 
4 - 
1 
2 
3 
4 
5 
6 
7 

8 
9 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 

22 
23 

10.0 P. x. 

Direction of wind. 

h 

% 
+3 
a, 
E 

I 
h 

13 

d 

Vane. 

--- 

W S W  
E b y N  

N E  
N W  

W N W  
N E 

W S W b y  

W N W  
W b y N  

S 
N E by E 

W 
S W by W 

W S W  

N W 
S h y ( ? )  

E N E hy 
N N  E by 

E 
R N E  
Variable 

S S E  

1 60 
0.35 
1.85 
8.10 

0.26 
3.87 

- 
1-75 

.I 
a 

A d  
-5 
% a  
b - 
0.00 
3.17 
1.94 
3.08 
2.73 
1.67 
0.02 

0.00 
0.62 
0.09 
0.10 
0.18 
2.46 
1.94 

0.00 
2.29 
4.93 
3.17 
0.00 
0.26 
6.61 

0.88 

Vanc. 

Calm 
N W by N 

W S W 
S W 

N N W 
N W by 

N N W by 

Calm 
' N W 
N W by W 

N by 
Variable 

N W  
N W  

N N W 
N W  

E N E by 
W S W  
Calm 
N W  
N E 

W N W  

Lower Clouds. 

Variable 
Variable 
Varia1)le 
Variable 
Variable 

29 
30 

-- 

0.00 
070 

E S E  

Lower Clouds. 

--- 
Too clnrk 
Too dark 

W by 
Calm 
Calm 

Too dark 
? 

Too dark 
Too dark 
Too dark 

Calm 
Too dark 
E N E 
N E (?) 

N by E 
None 

Too dark 
Too dark 

None 
E S E 

P 

Nono 

W S W b y  
W 16.72 W N W 

Calm 

S W by 19.18 B W b y  
Calm. 6.34 w N W 

- -- 
. . a , . .  7 , . a , . .  

.E Q 
0 w 

g m  - 
6.25 
14.08 
7.39 
6.25 
'7.83 

W 
s by 

-- 
. . . . . a  

None 
Ngne 

Too (lark 
Too dark 

? 
TOO dark 

-- 
,..... 

Calm 0.28 Vnrinl~lo 

E N E by Calm ( 2.38 

Calm 
None 

N N E b y  

Variable 
Variable 
Variable 

E 
Calm 

Variable 
E S E (P) 

E by S by 
Variable 

Calm 
E 

Calm ? 
E N F: 
Calm 

3.78 

7.83 
6.86 

12.4,l 
7.48 
10.38 
9.06 
7.83 

7.83 
7.48 
1.50 
6.4.2 
6.07 
0.26 
2.20 

TI7 by 



Xeteoroloyical Olservations. 

GANGAROOWA NEAR ~CANDT, CEYLON. 

Lightning and Thunder. 

49.94 
74.52 
64.85 
45.31 
61.38 
49.87 

50 63 

31.36 
39.55 
38.57 

31.10 

46.21 

65.02 

Between 7 & 8 r. N. brilliant L R to N N W-N. 
[L R to W by 8-W N W. 

Between 9 &, 10 P. ar. L & T11. barely heard to W N W-N W &brilliant 
At 4 1.. 31. one clap of Th. heard. [fore eve11 L & Th. not far. 
In fore &afternoon & fore even Th. a t  oven L & Th. dist. to S W & in early 
At 2 r. ar. L & Th. not far a t  3.30 P. as. L & Th. to N W & i n  fore even 

L & llh. dist, a fcw miles a t  8 P. M. vivid L R to W-W S W.. 
At 2 P. N. Th. iu forc eve11 L & Th. in N W quartor between 7 & 8 P. 'ba. 

L R t o N - N N W & S S W .  
[even L R to S by W, S S W & N N E. 

At 3.30 P. 11. Tll. & shortly one flash L to S E by E dist. 41 miles. 111 after 
From 2.30 to 3.30 P. 11. L & Th. to IG N E dist. 1 or 2 miles. At even 

frequeut L in s mass of Cu~nulus to N W. 
At noon, after 2 r. M. &ill fore evcn Th. At.evon two flashes L with Th. 

to W, W N W dist. 7 & 12 miles, between 7 & 8 P. nr. L B to W N W, 
N N W & S W & S aftcr 9 1.. nr. L R to W-S W, S-S E & dist. T11. 

After 2.45 P. nf. Th. & after 4.30 till even L & Th to S W-N dist, several 
miles. In aftor even frequent L & Th. more or less dist. & a t  10 r. M. 
L l t t o W N W & E N E .  

At 3.30 r. u. & in all fore even The-at 8 r. N. L R to W N W. 
49.0 2 
49.67 
20.56 
37.71 
88.93 
40.26 

Bctmccn 7 & 8 r. N. L & Th. dist. several milos. [L R to N N W. 
llot\\.ecn 1 & 2 r. nr. 'l'h. in forc evcn L & Th, dish. sever~ l  milcs & at evou 
At 2 1.. 31. Th. Rs sho~~lly L with Th. not far dist. At 10 P, at. L R to E. 
Botwocn 2 & 3.30 r. M. Th. 

68.82 
82.04 
33.82 

22.45 
30.67 
70.51 

122.!43 
11 2.31) 
104~.3,9 
108.51! 

93.16 - 
67 25  
- -- 

From 2.30 r. Irr. to 6 P. M. L with Th. not far dist. some flashes very noor. 
In  aftcrnoou 1'11. 1, R at oven in Cumlilas to N W by W, at  8.30 to E & 

at 10 P.  M L & I d  1E in C~imulue to S W by S, S W l ~ y  W & N NV. 
.kt 1.30 r. M . T ~ .  from 2 to 3 P .  nr. frrquent L &TII. dist. 1 or2 nlilos & 1nol.e. 
From 1.30 to 2 P. nf. L & l'h. some flaehos qnitc close, a t  3.30 11. N. dist. 1'11. 

[R P. Y. b~.iglit. L R to W S! w. 
13etweon 7 & 8 1'. M. L R to N E &brilliant L in Cutu111n~ Lo E by S i~t'Lor 

At, 1 r. ;\I. & nftcr TI). a t  3.30 1.. M. L & Tl1. did,. E J C V O ~ ~ ~  i i les,  & in fore 
oven L & l'b. in nll, N half of sky dist. R ft~w miles. 

- - - - - - - - - - - - - 



xxxii Xeteorological Observations. 

GENERAL REMARKS. .. - 
'El 
2 - --- -7 

1 

2 
3 
4 

6 

6 

7 
8 

9 
10 
11 

22 

13 

14 
15 

16 
17 

18 
19 

20 

fl 
22 
23 

24 
25 
26 
27 
28 
29 
30 

Fog & very damp a t  morn; bot & dry clay, sultry in after even, heavy Cum. 
Str. & cover. large part of sky for rest of the clay. [squally in forenoon. 

Cool I% fresh a t  Inorn, warm to very hot & dry, not much cloud, wind rather 
The same as  above, but a t  even heavy threaten, clouds in N W quarter. 
Warm to very hot & dry but sultry & oppressive all day ; more or lese Cum. 

Str. all day, very threaten. in fore cvou. 
Cool a t  morn, warm to very hot, dry & oppressive till 4 P. iu. when eomerain 

& after pleasant. Heavy Nim. gatherd. in afternoon. 
Cool damp morn, warm to hot & oppressive till the rain, then raw & damp 

heavy rain in afternoon & afterwards light rain. [but broke up without rain. 
Cool damp morn, fine &clear till Noon,Nirn. gathered in afternoon & foro even, 
Cool fresh morn, warm to hot pleasant day, Nim. gather. in afterlloon covered 

tho sky in  fore even but broke up with only a few drops rain. 
As on previous day. [but broke up with a little rain. 
Mild to very hot & oppressive day, heavy Nim. in afternoon & fore even, 
Fine & pleasant till 10 A. nr, heavy rain for an hour in forenoon, Nim. cover- 

ing the  sky aftcrnoon, fore & afternoon & some rain. 
Raw & damp with fog till 7 A M. warm to hot, a t  times muggy, at timu 

pleasant, after Noon'Nim. & rain in fore & after even. 
Vcry damp morn, warm to hot & pleasant day. In fore evon Nim. covered 

the sky but only a fern drops rain. 
Very damp with fog a t  morn,clondy but fine, warm to hot, dry & plemant 
Damp morn, fine, dry &pleasant till oven, very heavy rain fr. 6.45 lill8 Po Me 

& theu again fine. [3.0 r. nr. & 4.30 to 9.0 P a  

Milcl to very hot, dnmp & oppressive day, Nirn. a t  Noon & afler, rain 2.30b 
Fog a t  morn, mild to hot, dnmp & opp1.essiv& day, hcavg Nim. gattiered st 

noon, rain 2.30 to 3 & 4.30 to 9 P. nr. [from E rain fr. 4.15 till after 8 P. M* 
Mild to hot & pleasant till forc oven, then damp Niin. more or lefls pasOingover 
Mild to raw, clamp cloudy day, !ight rain fr. 2 A. M, ti11 9 A.  nr. showers In 

fore & after Noon. [light  howe em. 
Mild to warm, damp day, Nim. more or l e ~ s  all day, gcucrnlly fr. E N Ear* 
Mil?& very dnmp day, heavy Nirn. gotherd. in sftcrnoon, fr. 2.30 to 3.30 P. 

3 ~nches  rnin full, rain all fore & after even. [& in afrornoon & fore even. 
Mild to warn~,dump,muggy & cloudy day, light rain betwccn 10,~. M. k 6 ~ . ~ .  
Very damp, a t  times raw, oppressive day, Nim. gathered in forenoon, hesV 

rail1 1.30to 3.30 r. nr. & lightrain in fol-oevcn.[lightrain all fore& aftfl'cveno 
Opprc~sive a t  noon, m w  and damp after the rain. l ~ e ~ v y  rnin fr. 1.30 ti113 M1 

Very damp with fog a t  morn, mild to warm, dry & fees11 (lay. 
Cool, fresh morn, milcl to hot, dry, pleasant day, sky nearly clollalcafl. 
As on previous clay. ~ l e ~ s  cloildd. 
As on previoue dny t)ill afternoon, then sultry 8t oppressive, c8: sky more Or 

Mnggy mprn, fine, hot, pleasnnt, more or l e ~ s  c l o ~ ~ d y  day, u111try after even. 
Mild to hot plessruit clay, l ~ e t ~ v ~  Nim. ir l  afternoon & fore even, but 

broke 111-1 wilh only a liltlc rnin here. 



dfeteorological Observations. xxv 

Abstract of tlr e Results o f  the Hou).l,y ~Ueioorolo.yicat Observnlio~ts 
taken at the Szcrveyor aeaeral's Ofice, Cillcutta, 

in the ntonth of April ,  1865. 

Latitude 2 2 O  33' 1'' North. Longitude 8S0 20' 3.1" Eust. 

Heiglrt of the Cistern of the Standard Uurometer above the Sea-level, 18 ft. 11 in. 

Daily Means, &c. of the Ol~servutions and of the Hygrouretrical elerner~te 

dependent thereon. 

Date. 

1 
2 

3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
16 

17 
18 
l!) 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 

The 
momolor M e u ~ ~ s  are denved l r o ~ u  L I I C  I~ourly Obeervatioua medo during tho day. 

'P L: 
7 :! 

P9 a a 

c: 

5: 

o 
84.9 

83.6 
83.8 

- L 

O 2 
a C L  
cG4 .z $2 
~ c s c o  

m - c -  

g u  * -- 
Inr1le.s. 
29.885 
Sunday. 

-843 
.8 12 

Rnnge of the Tempera- 
ture du r~ng  the day. 

,885 
,814 
-786 
'788 

Sunday. 

,811 
.825 
7 
.897 
.877 
.RIG 

S t i ~ ~ l a  y. 

.720 

.82 1' 

.R79 

.76l 

.701 

.74 11 
Sunflay. 

.714 

.706 

.736 

.788 

.729 

.639 
S~rwdoy .  

-- - 

Mean Iirigllt 

Range of the Barometer 
during the duy. 

Diff. 

-- 
o 

21.4 

16.2 
214 8 
17.6 
16.0 
15.6 
14.'3 

16.4 
16.4 
15.4 
16.9 
15.4 
16 G 

141.4 
17.0 
1 1.3 
11* 0 

Max. 

-- 
o 

-96.4 

94.6 
98.2 
90.0 
93.0 
94.6 
96.5 

96 8 
96 6 
93.6 
92.1 
918.6 
98.2 

90.8 
92 4 
92 5 
93 6 

Min. 

- 
n 

75.0 

784 
73.4 
72.% 
77.0 
79.0 
91.G 

80.4 
80.2 
75.2 
75.2 
79.2 
7Y.G 

76 4 
75 48 
78.2 
79.6 

Diff. 

Inclrcs. 
0.172 

,119 
.1R3 

Max. 

Inches. 
29.9741 

.908 

.918 

91.8 
91.1 

91.0 
93.8 
92.6 
91.14 
01.6 
9u.G 

and Wet 

Min. 

lncl~es. 
29.802 

.789 

.735 
.917 
.888 
.878 
,853 

.885 

.908 
349 
.985 
,964. 
.885 

.795 

.905 

.!J69 

311 
.737 
.,la ' 
.731 

.746 

.771 - .r8a 

.833 

.794 

.731 

.675 

.716 

.809 1 

.I36 80.4 

.I51 1 83.6 

80.6 1 14.2 
73.41 ! 17.7 

.852 

.778 

.795 

.78B 

.7H6 

.808 

.El5 

.802 

.715 

.I63 

.I22 

.I39 
1 
.I64 
.155 
,170 
,154 

.I20 
,189 
,160 

76.2 
7 . 8  
81.4 
77.9 ' 
80.6 
75.8 

.-- 

85 3 
87.5 

87.5 
86.3 
85.1 
84.3 
85.6 
85.Q 

81.5 
82.6 
84 4 

14,.8 
11.0 
11.2 
13.5 
11.0 
14.8 

.- 

of t,he Ut~l.o~l~etrl., nq liltowise i11o Dry Bulb Tiler- 

86 4 
86.2 
79.G 

82.5 
85.7 
Hli.10 
81.6 
85.6 
85.0 

-- 

,664 I .I88 
.622 
,673 

A47 
.629 
.663 
.6!)3 
.637 
326 

.156 

.I22 

.I39 
,167 
.lL5 
.I68 
.l65 
.189 



xxvi dletaorological Observations. 

Abstract oJ 16 e Result8 oJ the IZoioa~2y iKeteorologica1 Observation8 
talcen ot the Sicrveyo~. Geae-1.02'~ Ogice, Calcutta, 

in the mo~ttlb of April, 1865. 

Dt~ily Meana, k c .  of the 0bsel.votions arid o f  the Hygrometricalelemente 

dependent t11ereon.-(Continzted.) 

Date. 

1 
2 

3 
4 
6 
6 
7 
8 
9 

I0 
11 
12 
1 3  
14  
1 5  
16  

17 
18 
19  
20 
2 1  
22 
23 

24 
25 
26 

Y .- E 

E 
5 
n 
-a 
a2 Y 

d 
n, 
! 
u 

27 28 
29 
30 

L 
U 

f: 
2 s 
a . 
u h 

g: 
P 

a e 

J "  
o 

78.2 
Swrtday. 

74 8 
75 5 
72.6 
'77.8 
79.3 
80.8 

Sunday. 

78.0 
77.6 
77.7 
75.1 
77.6 
77.8 

S1i7~(lny. 

748.9 
75.9 
77.8 
78.3 
79.9 
75.2 

81111tlr1,y. 

78.8 
80.8 
80.8 

cr 
0 

0) 
L- 

U .- 
Y 
rn 

u 

$ 
0 
t- 
o 
s 
d 

2 
d 
a 
E' 
n 

o 
6.7 

8.8 
8.3 
7.8 
5.8 
6.0 
6.7 

9.5 
13.6 
7.4 
9.2 
7.8 
7.9 

6.6 
6.7 
6.6 
7.1 
6.3 
4.4 

3.7 

All the Ilsgrometrical elements arc cornpllted bJ the Greenwich Con9tantflg 

78.9 
79.3 
78.6 

81cn1.lmy. 

o 
73.5 

68.6 
69.7 
67.1 
73.7 
7 . 1  
76.8 

73.3 
71.6 
72.5 
68.7 
72.1 
72.3 

70.3 
71.2 
73.2 
73.3 
75.5 
72.1 

76.4 
77.4 1 76.9 

Inches. 
0.814 

.695 

.720 

.661 

.R19 

.857 
,905 

.783 
,766 
.787 
.697 
778 

.783 

,734 
.756 
.ROB 
0 
.H(i8 
7 8  

-887 
.92% 
,908 

0 

11 4 

15.0 
14.1 
13.3 
9.9 

10.2 
10.7 

15.2 
11.6 
12.6 
15.6 
13.3 
13.4 

11.2 
11.4 
11.2 
12.1 
lv.7 
7.6 

6.3 
8.3 
5 

7 1 74.9 
6.3 74.9 
. 741  

1 

.R;I 
85 1 ,:,, 

T. gr. 
8.70 

7.44 
.71 
.13 

8.78 
9.15 
.61 

8.32 
.15 
-41 

7.84 
8.31 

.36 

7.90 
8.12 

.63 

.63 
9.35 
8.39 

9.64 
-85 
.(if; 

9.7 
10.7 
10.9 

.on 

8 

T. gr. 
3.79 

4.59 
.39 

3.81 
.25 
.49 
.88 

5.17 
6.84 
.16 
.I34 
.37 
44 

3.4'1 
.liG 
.68 

4 05 
3.74 
2-30 

.I0 

.96 
3.40 

0.70 

.62 

.64 

.65 

.73 

.7a 

.68 

.63 

.67 

.61 

.66 
-65 

*70 
.70 
-70 
.68 
-71 
.79 

.77 

.74 
.no 
8 
6 

.78 

.71 
a71 

I 
I I 

--- 



dlT'teorotogica2 08se~.vations. xxvii 

A b s t ~ a c t  of the Resz~l ts  of the Hourly Jleteorotogicat OBservatiofts 
taken a t  the Surveyor Qe~zernl's O$ice, Calcutta, 

in the nlonth of Apri l ,  1865. 

Hourly Means, k c .  of the Observations a"d of the Hygrometrical eletnente 

dependent tllsreon. 

_ .~ _ ~_ - _  - - -- - - 
' r l lc ;M,>nll ITciglti of f.111. I : ; I I . O I I ~ ~ , ~ ( - V ,  na likc~wisc I.lt(* 1)ry and Wrt l?ull) Ther-  

m o t t l ~ s ~ , ~ t -  hlt-ttt~!s l ~ r 4 \  ( I , T I v c , ~  I'u,~tt Iltc O ~ ~ I ~ I ~ V I I ~ I O I ~ U  1111ide ul, Lltc uc~~orul 110ur~ 
l l l , t ~ l l t ~  tllc 1 l l ~ t l ~ I I .  

CL. 

Rmge of tlte BHI olneter 
for each Itour ~ I I I  i l ~ g  

the molttlt. 

< $ 
~g ; 
2 ;  C L 

0 

E 

o 

80.3 

79.9 
79.3 
79 2 
79.1 
78.5 
78.5 
79.6 
82.9 
85.2 
87.6 
89.7 

91.2 
92.3 
92.8 
92.6 
91.0 1 
89.6 ' 

Diff. 

Inches. 

0.204 

,213 
2 1 1  
.236 
.229 
.2i7 
.361 
.271 
287 
.277 
.2!)9 
.298 

.302 
3 1 3  
319  
.325 
3 
.310 
.30b 
1 
.3RO 
,237 
258  

Rat~ge  of the Temltereture 
for errclt hour during 

n l i ~ r .  

-------- 

Incl~es.  

29.700 

.686 
6 7 3  
.6A2 
.616 
.G5l 
.652 
,659 
.6i5 
.697 
.6HG 
,673 

.651 
,623 
.5!)8 
.558 
,593 
.626 
5 3 9  
.699 
.64(7 
.69L 
.618 , 

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Nooa. 
1 
2 
3 
4 
5 
6 
7 
8 
g 

10 

Dif. - 
o 

9.8 

9.2 
8.6 
8.8 

10.0 
9.8 

10.0 
11.4 
9.4 
8.4 
7.6 
8.7 

8.9 
10.6 
9 0 

1 15.2 
22.8 
22.4 
19.8 
18.0 
13.0 
11.2 
10.8 
11 .O .GI98 1 .271 

I 

the month. 

11 

n w 
m = - 0 - a  
E: 

I~iclies. 

29.806 

.793 

.780 

.770 
,771 
.790 
3 0 4  
.836 
.84,8 
.863 
.8G4 
.854 

,850 
.7!)9 
.769 
.784 
2 
.725 
.710 
.763 
.78$ 
.805 
,815 

Max. 

o 

83.4 

83.0 
85.6 
82 6 
82.8 
82.6 
82.4 
84.0 
85.4 
87.8 
89.6 
92.7 

Mar .  

Inches. 

29.904 

.899 

.884 
.878 
-875 
,898 
3 1 3  
.930 
.962 
,974 
.985 
1 

.953 

.936 
,917 
,883 
.N55 
3 3 6  
3 1 3  
.9UO 
327 
9 
.906 

73.6 
72.8 
73.8 
73.8 
73.6 
73.4 

86.6 
841.2 
82.9 
191.7 
81.4 
80.6 

Rl in .  

o 

73.6 

73.8 
74a.O 
73.8 
72 8 
72.8 
72.4, 
72.6 
76.0 
79.4 
82.0 
84.0 

,811 

9 .  
90.8 
86 8 
85.0 
8 1,.5 
81r.6 .9l9 

94.6 1 85.7 

90.2 73.8 



xxviii Meteorologica2 Observations. 

Bbofmcf oJ t7ie Basu7ts o f  the Hourly iKe~eorolo!~icaZ Obearvationr 

tuiie12 at the  A t ruqov  General's Oflce, Calcutta, 
in the 97zo1ath of ApriE, 1865. 

Huurly M e a ~ ~ s ,  &c. o f  the Observ~~t io l~e  and of the Hygrometrical elementa 

depelidel~t tilereon.-(Continued.) 

All tJrc I I j g ~ - o ~ ~ ~ e t r i o a l  elt.;nic~it,s arc rompuled 1)). f l ~ r  Tjlrrcnwicll Constants. 

t 
Q 
0 
t 
0 

% 
E -  
1 2  

F9.g 

n 

o 

6.3 

5.6 
5.4 
5.3 
8.6 
4.9 
4.6 
5.4 
7.7 

11.1 
13.4 
16.2 

18.4 
20.0 
21.1 
21.0 
19.5 
17.8 
13.8 
11.2 
10.0 
8.3 
7.8 
6.W 

" 

4 ; .  
,.,k 
0 2 . ;  
:-.a 
a %  
sg.g 
~0 
c -a 
a c . s  
'8.2 

fi E 

0.82 

-84 
.841 
.86 
.86 
-86 
.86 
.A4 
.78 
.70 
.68 
-60 

.GO 

.63 
-61 
.62 
-64 
.67 
-65 
.70 4 

.73 

.77 

.78 

.80 

L 
0 
0 

2 
0 
L 

0 .- 
u U) 
m L  

5 
g ,$  
5* 

Inchee. 

0.887 

.835 

.830 
,824 
.840 

Hoar. 

lid- 
night. 

1 
2 ' 
3 
4- 
5 
6 
7 
8 
9 

10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
R 
9 
10 
11  

Y 
0 r: 
9 
a e o 

0 
0 a 

w i. 
2 
F --- 

o 

76.6 

76.6 
76.3 
7 .  
76.4 
75.6 
75.8 
76.% 
77.7 
78.7 
79.2 
79.6 

79 7 
79.8 
70.6 
79.5 
78.8 
78.6 
78.0 
77.6 
77.0 
76.8 
76.8 
70.6 

t 
0 

2 
2 
I 
m 
e 
D 

o 

3.7 

3.3 
3.2 
3.1 
2.7 
2.0 
2.7 
3 2 
44.5 
6.5 
H 4 

10.1 

11.6 
12.5 
13.8 
13.1 
12.2 
11.1 
8.6 
6.6 
5.9 
d.!) 
4.6 
4.0 

AZ 
+ 2  

% z  
z, G 
. ~ r n  
B . E ~  
5 2'" 

rp1 g% 
&a ------ 

Troy grs. 

8.93 

9.01 
8.98 
-9.2 

9.09 

i -- - 

t 
Q 
2 C1 

s 

e" 
0 
u 

o 

74.0 

74.3 
74.1 
73.9 
748.5 
73.6 
73.9 
748.2 
744.5 
74.1 
74.2 
73.5 

72.8 
7 3 
71.7 
71.6 
71.5 
71.8 
72.8 
73.0 
72.9 
73.~b 
73 8 
73.7 

- 

- L 
0 0 ;  
- 0  

s 
b n 2 2  .- 

~ $ 8  
E n  . 
E L %  . ; z <  
2: T b o  

4 

Troy grs. 

1.98 

.77 

.68 

.64 

.44 

.51 

.93 
-6'3 

2.51 
3.74 
4.67 
5.75 

6.62 
7.26 
.64 
.68 

6.8'3 
. 1R 

4..67 
3.G7 
.2Y 

2.6 b 
.48 
.I5 

.819 1 8.84 

.a241 
-832 
.840 
.830 
.838 
.814 

.795 
,783 
.76H 
766 
,763 
.771 
,795 
.HOl  
.797 
. t i1 1 
,817 
.++I!) 

--- 

.92 
9.00 
.03 
8.87 
.85 
.62 

.40 

.2 1. 
.08 
.05 
.04 
.15 
.47 
-57 
.66 
.78 
-7:) 
.83 

- 



dlstract of the Rescclts oJ the IIou~l,y iUetaoro1o~gicnl OLservation8 
talcen at  the Surueyoj. aenm.nl's Ofice,  Calcutta, 

il, the mo~ltlb of April, 1865. 
Solar Radiation, Weather ,  &c. 

Cloudless til l  1 P. M. Li  & ni afterwards. 

Cloudy till 9 A. nr. Scatd. clouds till 6 P. N. 
L i  aftcrwards drizzled at 4 I>. nr. 

L i  till 9 A. ar. L i  till 4 1.. nr. cloudy after- 
wards, thundering, lightuing, raiuiug a t  
6-7-9 8 10 r. M. &hailstones foll between 
5 & 6 P. N. 

L i  till 1 P. N. cloudless till 7 P. M. L i  
afterwards. 

Scatd. clouds till 9 A. nr. L i  till 3 P. M. 
clolicly afterwrcrds, t l~underiug, l ightni~ig 
& ~,nining bctwcon 6 & 7 P. N. 

Cloudlcss till 4 A. M. cloudy till 10 A. N. 
clouillesv a f t e r ~ ~ w d s .  

Cloudy till 8 A. M. ni till 8 P. N. cloudless 
aftcrwards. 

Clolldy till 9 A .  ar. cloudloss aftcrwards. 
Flyiug cloucls till 6 A .  af. cloudlcss after.. 

wartls. 
Cloudlcss till 5 P M. cloudy afterwards. 
\ till 7 A ,  31. n i  till 3 11. nf. L i  afterwards. 
Cloudy till 7 A. M. L i  ti11 6 1'. nr. clouctloss 

aftcrwards. 
L i  till noon, cloudloss afterwards. 

al a 
MP 

2Ba 
0 2 2 
2 % 0 
$6 

Qi - Prevailing direction 
of t h e  Wind. 

L i  till 10 A. N. cloudy afterwards, 
liglltning a t  9 & 11 P. 11. 

Clolldy till 4 A. nr. Scatd. clouds after- 
warils, r : i i r~i l~g & thundrr ing at 4 r. N. 

Clo~icly till 7 A. ni. L i  65 ni till 8 1.. nr. 
clo~itlloss afterwards. 

Cloatllcsu till 2 A. nr. -i aftcrwards. 
L i  till 4 A. nr. cloudy till 8 A. M. L i  till 4 

1.. nr. cloutlloss till 7 p. N. cloudy & 
lighlniug :~ftorwartls. 

Sciltcl. cloutls Lill 1 P. ni. clollcly aftcrwards, 
ra i~ i iug  b13Lwuou 111idllig11t~ & 1 A .  M. & 
from 4, to  7 11. M. t11uiiclel.ing ck lightniug 
fl~0lll 5 t,o 7 1.. M. 

2 6  
. * 
i ; S  

;g 

Gellcral Aspect of tho  Sky. 

- - -- - --- - . - - - - - - - - - - - - - - --- 
\i C I I T ~ ,  -i S(1.ahi2 ni Cumuli, Li Girro alrati, -1 Cu~nlllo strati, k i  ~ i n ~  b' 
i C i u o  c~uulull. 



Abstract of the Results  cif the Hourly  iKeteoroloyico2 OBservationr 
tuken at  the Xurveyor Geneg.al's O$ice, Calcutta, 

in the month of Apri l ,  1865. 

Solar Radiation, Weather, &c. 

sit; ... I ... I 8.. a",. 

25 
26 

27 

28 
29 

I 

General Aspect of the Sky. . 

Cloudless till 3 A .  M. ni & L i  till 7 P. H. 
cloudless afterwards. 

Clondlcss till 5 A .  M. ni & Li afterwards. 
L i  till 4 A. M. L i  & n i  till 2 M. ni till 6 

P. N. cloudy afterwards, lightning at 7, 
10 & 11 P. M. 

Cloudy till 11 A. BI. n i  ti11 7 p. &I. cloud- 
less afterwal.cls, clrizxling at 2 A M. & 1 
P. M. lightrring at miduight. 

ni  till 8 A. M. L i  afterwards. 
Scatd. clouds ti11 6 P. M. cloudy afterwards, 

raining betwecn 9 & 10 P. I!. lightning 
& tLnndcring from 8 to 10 P. ?d. 

S. 
8. 

S. 

S. (high.) 
8. 

135.8 
131.0 

131.0 

124.0 
127.0 

... ... 

... 

0.35 



Heteorologica2 Obaes-vatio?ts. xxxi 

Abstract of tAe RnsuZts of the  ITozcrly i U ~ t a o ~ o l o ~ i c a 2  Obse~~va t io? ta  

taken at the Surveyor  C-erzeral's Oflice, Calcrctta, 

in the month of ,4priZ, 1865. 

Mean height of the Barometer for themonth, .. . . . . 
Max. height of the Barometer occurred at 10 A. M. on the 13th, . . 
Min. height of the Barometer occurred at  5 r. M. on tlic 29th, . . 
Extreme range of tlic Barometer during the month, . . . . 
Mean of the Daily Max. Pressures, .. . . .. . . 
Ditto ditto Min. ditto, .. . . . . . . 

Mean daily raslge of the Barometer during the month, .. . 
0 

Mean Dry Bulb Tliermomet,or for the month, .. . . .. 8.18.5 
Max. Temperature occured at 3 P. M. on thc 4th, . . .. 98.2 
Min. Temperature occurred at 6 a. M. 011 t l ~ e  5th, . . .. 72.4 
Extreiac range of the Ternyeretiwe during t,he month, . . .. 25.8 

Mean of the daily Max. Temperature, . . . . .. 93.5 

Ditto ditto Min. ditto, .. . . . . .. 77.8 
Mean daily range of tlie Temparature during the month, .. 0 .  16.7 

Mean Wet Brilb Thermometer for the month, .. . . -. 77.7 ' 
Meon Dry Bulb Therrnornete~. above Mean Wet Bulb Thermometer, .. 6.8 
Conlputed Meau Dew-point for the month, .. . . .. 72.9 

Mcan Dry Bulb Thermometer nbove computed Mcan Dew-point, .. 11.6 

Inclies 

Mean Elastic forco of Vapour for the month, .. . . .. 0.1'37 

Troy grains 

Mcan Woight of Vnpour for the month, . . . . -. 8.62 
Additional Weight of Vnpour rcqnircd for completrc snturation, .. 3.83 

Meal, dogree of llumidiCy for tll0 ~llol~tll, coml~lete saturation being unit,y, 0.69 

- 
Inehee 

R~iinod 8 dnya, Max, fall of rain (luring 24 Iiours, . . .. 1.67 
Total a ~ u o ~ u l t  ol'1.ni11 cl~lring tlie n~oiitll, . . . . .. 4.28 

Prevailing dircct,ion 01' tlre Wind, .. . . 8. & S. W. 



Abstract o f  the Results o f  the Hoz~rZy Jfeleoro20,yicaZ Ohaervations 
taken at the Szcr-vyyor Oelzer(11'8 OJice, Calcutta, 

in the r n o ~ ~ t h  of  April ,  1865. 

Tables  s l ~ o w i n g  the  number of days o n  which at a given hour any  ps~.ticular w i l d  

blew, together wit11 the number o f  days o n  which at the same hour, 
when any particular wind mas blowing, i t  rained. 



Meteoro2ogicnt Obseruations. xxxiii 

Abstract of the Restctts of the .Rouvty Meteorologicat Observntio~ie 
taken at the Surveyot- Gsnera2's Ofice, CtrZcutba, 

in the month of X a y ,  1865. 

Latitude 2 2 O  33' 1'' Nortli. Longitude 8 8 O  20' 34'' Eaet. 

Hefght of the  Cietern of  the Standard Barometer above tlie Sea-level, 18 ft. 11 in. 

Daily Means, &c. of the Obaervationa nnd of the Hygromotrical elemerite 
debendent tliereon. 

L 

O S - a 2 Range of the Barometer as2 during the (lay. 
a 2 a,., -- 

Date. 
a - P n x .  1 Min. / DiK i * -  

l- Inclles. Inches. 
29.542 29.609 

.GO8 .673 
-557 .625 
,506 .589 
-545 .657 
-682 ,806 

Su9rday. 

Rntige of the Tempera- 
ture d u l - i ~ ~ g  tlie duy. 

Tho Mean Hcigl~t of t,ho Ilaromet,or, ns likowiee the  Dry mtid Wet Bulb T11c.r- 
momotor Moalia arc dcrivod r1.0111 the I~oitrly 0heol.rat.ionrr mrtde during t.ho day. 
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- 

iKeteot.ologicn1 Observations. 

Abstract of the Resrclts qf the JToudy Meteorolo.qica1 Observations 
t aken  nt tAe Pw.t.eyo?. Qene?.aZ's Oflce, Calcutta, 

i w  the ~uowth of M a y ,  1865. 

Dnily Means, &c. of tlre Observations ol~d of  tlie Hygrometricalelemente 

dependent tlrereon.-(Cotltilirrecl.) 

u 0 m 
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. 0 )  
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.81 
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77.9 , 5.4 

74.5 
75.1 
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76 2 
74.5 

76.0 
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.04 
266 
3.69 
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.63 

1.53 
2.20 

4.1 / 

11.6 
9.0 
7.8 
10.2 
10.4 
10.7 

4.8 

,840 
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.887 
.887 
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,840 

.R54 

.~76 

27 

ffundny. ( 
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.I31 
-77 
.75 

3.5 
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6.1 
3.7 
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74 l 
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74.1 
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9.22 
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79.4 
80.4 
80.1 
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T. gr. 
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810 3.6 78.5 i 6.1 
80 80.9 4.2 78.01 7.1 
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.83 

T. gr. 
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.797 , 8.67 

.a22 .87 73.8 
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.27 
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.4,6 
9 90 
8.81 
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2.4 / 78.2 
28 R r o ~ l l m y .  

78.5 
78.5 
76.6 
77.8 

.62 .80 

2.87 i 

1.88 6.0 

.36 

I 

1 75.8 
3.6 ) 76.0 
2.2 1 78.1 
3.3 1 75.5 

80.8 1 .970 -4.2 1.64 .87 

- . . . --- 

A11 tlre Hjg~.o~net~*icnI ele1rre11f.e nre co111p11ted bJ the Greenwich ConntultfJa 
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Abstract of the Results oJ the lTourt,y Nefeo?*oZo,gicaZ Observntiotrs 
talcen at the Suvveyov Qenernl's OJice, Calcutta, 

in the I I Z O ~ L ~ ~  of  May, 186s. 

-.--- - - -- - --A - -- - -- -- - -- 

T11e Menn Height of t.11e Unron~et,er, nrr likewiae the 1)ry and Wet Bulb Ther- 
mon~rtrr M t . ~ n e  are del.ired fro111 tlie Obs~rvat~io~le luacle a t  the severub 11ou~e 
~ I I I Y I I ~  the 1nont11. 

Hourly Means, &c. of the Observatio~~s el111 of the Hygrometricul elements 
deperident thereon. 

Hour. 

Mid- 
night. 

1 

ltange of  tlie Te~nporuture 
for each 11o11r (luring 
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73.0 
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90.2 
87.9 
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.389 1 
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87 8 94.8 
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81 1 , 86.6 

76.4 
77.3 

92.6 1 80.8 
93.6 
944.3 

77.3 
77.6 
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Meleorological Obseroatione. 

Abefrnct o f  the  Results of the Hourly Meteorological Observations 
takela at the S u r v e y o ~  Qenernl's O$ice, Ca2cuttcs, 

in the month of Zay ,  1865. 

Huul.ly hleane, Stc. of the Obeervetions and of the Hygrometricel element8 
dependent thereon.-(Continued.) 

A11 t l ~ e  H ygrometricul ele~nsnts are co~nplrtecl bg tho Qrcciiwioh Cou8tants. 
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d b s t ~ a c t  of the Results of the Hourly Meteorolo.qica1 Observatiotls 
taken at tLe Surveyov General's Ofice, Culcactta, 

i9t the nzonth of n/Iay, 1865. 
Solar Radiation, Weather, kc. 

4a ' 
g 

1 

2 ;  
~3 * 
14 
g e  
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125.8 
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324 a 
2 .a+. 

e m Q  ---- 
Tnches. 
0.48 

h i  Cirro c~imuli. 
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l;46 

0.36 

0.62 

1.65 

0.97 

0.98 

.. 

. . . ... 
0.71 

,, 
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Prevailing direction 
of the Wind. 

-- 
S. (high.) 

General Aspect of the Sky. 

- I -  

L i  to  8 A. nr. Scatd. n i  & \-i to 4 P. N. 
overcast afterwards. Rain from 7 to 9 
P. M. 

S. & S. W. (high.) 

S. & 8. W. (high.) 

S. (Mgh) & S. E. 

S.&S.W. 

S. E. & S. & E. 

Sumlay. 
S. E. & N. 

S. & S. E. & S. W. 

S. & S. W. 

S. 

S. E. & E. & N. W. 

E. & N. E. 

Sun tlay. 
S. E. & S. 

8.  & 8. E. 

8. & 8. W. 

St,mti, n i  Cun~uli, L i  

1 
Overcast to 8 A. M. ni t o  5 P. N. Scud. 

afterwarcls. Thin rain a t  1 A. M. 
Overcast to 4 A. M. n i  to 10 A. N. Scud to 
2 P. u. Overcast aftorwa~ds. Rain be- 
tween 5 & 6 P. ar. Thunder & lightning 
from 7 to 9 P. M. 

L i  to 4 A. M. Scatd. fii & L i  afterwards 
lightning a t  8 P. M. 

Ovorcast to 9 a. N. Scatcl. n i  & c i  to 5 
P. nf. ovcrcast lightning & thunder after- 
wards. Thin rain a t  6 A. N. & 7 & 8 in. M. 

Overcast light ruin a t  6, 7 & 11 I>. nr. thun- 
dcr a t  6 & 11 P. Y. lightning at 11 P. N. 

Ovorcast to 7 A. M. Seatd. n i  & L i  to 6 
P. ar. L i  aftorwards. Rain from 1 to 3 
P. M. thunder a t  2 P. N. 

L i  & n i  to 6 P. ar. ovcrcnst aftel-wards. 
Rain, thunder & liglitiling a t  8 P. nr. 

Overcast to 11 A. M. Scatd. n i  & L i  to 6 
P. M. ovcrcnst aflerwarda. Rairl from 2 
to 7 A. nr. thundor & lightning from 1 to 
7 A. N. 

Scatd. n i  & L i  to 5 P. nr. overcast aftor- 
wards. Rail1 a t  8 & 9 P. M. thundor & 
lightning fro111 7 to 10 I>. M. 

Overmst to 7 A. M. Scatil. n i  $ L i  after- 
wards. Rain from 2 to 7 A. M. lightning 
a t  miclllight Ss 2 A. M. thunder a t  2, 6 & 
7 A. nr. 

Scctd. n i  & L i  to 4 A. M. L i  to 9 A. M. 
n i  to 5 1.. nr. cloudless afterwards. 

Cloudloss to 4 A. N. L i  to 8 A. M. n i  aftcr- 
walds. 

Scatcl. n i  & L i  to 6 P. M. ovcrcnst aftor- 
wnrtls. Rain from 6 to 8 P. N. lightnir~g 
from 8 to 10 P .  M. 

~ c n t d .  Ri & ~i to 9 A. 31. n i  to 4 r. 31. 

overcast afterwards, lightuing a t  9 P. M.  
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xxxviii Zeteo~o70gicrrr! Obseruntions. 

Abstract qf the Results ~f the Hourly Meteorological Observations 
takegz at the Surveyor General's Ofice, Calcutta, 

in the month of May, 1865. 

Solar Radiation, Weather, &c, 

E. & variable. 
E. & S. & a. E. 

ai 

Inches 
... 

- 
rain a t  11 P. M. 

Scatd. ni & L i  to 6 P. M. overcast after- 
wards, 

Overcast to 6 A. M. ni & f-i afterwarde, 

L 
2 4  
0.2 Vf 4 

O C J  
U' 

Z B j  
0 " a 

.g J 

Scatd. ni & L i  whole day, Rain at 6, 8, 
1 0  A. M. 2 & 3 P. M. thunder a t  10 A. M. 
lightning a t  9 P. M. 

Scatd. n i  & Li  to 7 P. M. cloudless a f t e ~  
wards. Thin rain between Noon & 1 
P. M. 

Cloudless to 3 A. M. Sratd. n i  & L i  to noon 
overcast afterwards. Rain a t  10 A.  Ye 
1, 5, 6, 8 & 9 P. M. lightning & thunder 

2 3 I a --- 
S. & S. W. 

- 
from 6 to 1 0  P. M. 

Overcast all day. Rain from noon to 6 P.M. 
L i  to 5 A. M. overcast to 7 P. M. n i  after- 

wards, rain between 9 & 10 A. M. 
Scatd. n i  & L i  to7  P. M. clourllese after- 

wards. Rain a t  3 A. M. noon to 2 P. 

Prevailing direction 
of the Wind. 

I -  

Overcast almost all day : Lightning from 
7 to 1 0  P. M. thunder a t  8 & 9 P. M. light 

Scatd. n i  & L i  to 2 P. M. ovcrcmt to7 P. Me 
cloudless afterwards. Rain a t  1 A. M. 
& a t  4, 5 P. M. 

Scstd. n i  & L i  drizzled a t  3 P. M. 
L i  to 3 A. Y. nvercast to 5 P. M. Scntd. 

& L i  aftorwards. Rain from 10 A. M. 
to 2 P. M. 

General Aspect of the Sky. 

. . . I E. C% variable. 
0.54 , S. & E. & S. E. 



Ateteovological  Obsa~*va t ions  . xxxix 

A b s t r a c t  of the ResuZts of the Hozsr ly  Metao1.ologica2 O h s a r v a t i o n s  

taken at  the S u r u e y o r  G e n e r a l ' s  Ofice. Ca lcu t t a .  

in the montlr of May. 1865 . 

Mean height of the Ba~omete r  for the month. .. . . 
Max . height of the Barometer occurred at 9 A . M . on the 13th. 
Min . height of the Barometer occurred a t  4 r . M . on the  30th. 

Extreme range of the Barometer during tlie ruolitll. . . 
.. Mean of the Daily Max . Pressures. . . . . 
.. Ditto dit to Min . ditto. . . . . 

Mean daily range of the Baro~neter  during the month. .. 

Mean Dry Bulb Thermometer for the montll. .. . . 
Max . Temperature occul~frd nt 3 & 4 P . M . on the 5th. .. 
Min . Temperature occurred at 7 A . M . on the 10th. . . 
Extreme ramge of the Tenlperature during the month. .. 
Mcan of the daily Max . Temperature. . . . . 
Ditto ditto Min . ditto. .. . . . . .. Mean daily range of the Temperature during the month. 

Mean Wet  Bulb Thermometer for t. 11g month. .. . . . . 78.9 
Meau Dry Bulb Tl~ermo~iieter above Rleen \Vet Bulb Thermometer. .. 4.5 

.. Oomputed Mean Dew-point for tho month. . . .. 75.7 
Mean Dry Bulb Tliermometcr above compr~ted Mean Dew.point. .. 7.7 

Inches 
Mean Elnst. ic forco of Vapour for t. lie month, . . . . .. 0.873 

Troy grnine 

Mean Wcigllt of Vnponr for the month. . . . . .. 9.36 
Ar]ditiol~nl Weight of Vapont . reqrlired for colnplcte antl~ralion. .. 260 

Meall degree of I~umidity for tllo montll. cornplcte e n t  urntion being unity. 0.78 

111cllee 

R.nined 22 dngr. Max  . fnll of rnin during 24 11ouf.e. . . .. 2.77 
Tot.al ~ n \ o \ ~ u ( .  ol'rnin daring tllc 1nout.11, . . . . . . 16.94 
Prevtriliug directio~i of the \!;illd, .. . . . . S . 8 F . E . 



Abstract of the Results  of  the Hour ly  Meteor.020gicnl Observntiono 
taken nt the Surveyor aenerrrl's Ofice,  Calcutta, 

in the month of N a y ,  1865. 

Tables showing the number of dnys on which nt  a given hour any particulnr wind 
blew, togntht:r wit11 the number of days O I I  which at the snme Lour, 

w l r e ~ ~  ally psrticultlr wind wtle b l o w i ~ ~ g ,  i t  rained. 

Hour. 

Midnight. 
1 

Noon. 
1 
2 
3 
4, 
6 
6 
7 
8 
!+ 

10 
11 



Abstract o f  tAe Reszclts o f  the Hout*ly Metso~ological Obsevvntio~ra 
taken at the Surue~or  Qeneval's Ooice, CaZcutCa, 

in the 91zonth of Jz~qze, 1865. 

Latitude 2 2 O  33' 1" North. Longitude 8S0 20' 34" Etlst. 

Height  of the Cistern of the Standard Barometer above tlre Sea-level, 18 ft. 11 in. 

Daily Means, k c .  of the Observations and of tlle Hygrometrical elements 

dependent tilereon. 

Date. 

- 
1 
2 
3 
4 

6 
6 
7 
8 
9 

10 
11 
12 
1 3  
1 4  
1 5  
1 6  
17 
19 
1 $1 
20 
2 1 
22 
23 
24 
25 
26 
27 
28 
29 
30 

--- 

mo~uoler Meu~is  are derived from thu 1io~u.l~ Obeervatiolla made during the day. 

L L. 

; 2 
z E %  
.s $ ~ r  

CQ 

0 Q *  

3 

Inches. 
29.526 

.685 
,634 

Sunday. 

'.G4.6 
.663 
,670 
.617 
.617 
,491 
.672 
.581 
,523 

,4811 
,495 
.456 
.451 
-661. 
.613 
.636 
.GI5 
.673 
.64'3 
5 
.667 
.653 
.600 
.433 
-4.17 

Tllc M c a ~ i  ITciglht 

.p L: 
I 

")  e o  
n 5 
~2 
iW - 

o 
83.9 
89.2 
87.0 

Range of the Barometer 
during the tlrly. 

Range of tile l'etnl,era. 
ture tluri~ig the day. 

Max. 

-- 
o 

90.8 
89.0 
91.4 

93.6 
94.4 
9 4 6  
94..4 
93.0 
91.8 
87.8 
95.4 
92.3 
92.4 
86.7 
87.1 
83.2 
81.0 
86.7 
91.2 
93.2 
93.8 
95.0 
96.0 
96.0 
94,.2 
95.4 

Diff. 

- 
Inc l~es .  

0.091 
.094 
,118 

'Max. 

Inches. 
29.582 

.633 

.692 

.551 
.4,92 
.507 

of t l ~ e  Rol.ometcr, ne liltewise t,lio 1)rg and Wet Bulb T l ~ e r -  

- 

Min. 

Tnclles. 
29.4491 

5 3 9  
-574 

.701 

.722 

.74,0 

.688 

Min. 

- 
o 

80.2 
80.4 
82.8 

83.4 
83.2 
83.8 
84.2 
8 6 0  
84.0 
82.8 
80.0 
80.5 
80.8 
82.0 
79.6 
80.4 
78.6 
77.0 
81.4 I 

83.4 
82.2 
82.0 

,571 
,693 
-589 
,531) 

Diff. 

-- 
o 

10.6 
8.6 
8.6 

10.2 
11 2 
10.8 
10.2 
8.0 
7.8 
5.0 

15.1. 
11.8 
11.6 
4.7 
7.5 
2.8 
2.4 
9.7 
9.8 

,130 1 88.3 
,129 88.4 

.4,08 

.370 

.362 

6.6 
8.6 
6.8 

,569 
.667 
5 2 8  
,633 
.572 
,524 
.626 
.64l 
.488 
5 3 3  
.G3,2 
,700 
.67b 
.6(i2 
.619 
.607 
.600 
.605 
,613 

.I51 
,149 

88.3 
89.6 

83.1 1 10.1 
84,.0 9.8 
84f.2 i 10.8 

.14.3 86.2 89.0 

.I22 1 85.2 1 90.8 

81.0 
85.4 
848.2 
84.3 

88.41 
87.6 
8 4 ~ 7  
86.4 
841.8 
86.5 
83.0 
82.6 
81.5 
79.7 

.4331 .I36 
,449 .I18 
.611 .I17 
5 1 0  ( ,122 
-4.97 ,125 
.4,18 1 .lo6 

15.0 
10.6 
10.0 
11.1 

88.8 ,155 

.4,46 

.4*39 

.411 

.405 

84..2 

.080 
,102 
,077 
.I28 

.4.95 .14.7 1 82.0 

.5!J'7 1 1 85.9 

.580 ; .O:J4 8 .  
,567 085  1 88.2 
.502 
.4,91 
.4.71 
.610 
.4.68 

,117 89.0 
.116 
.I29 
.OY5 
5 

88.3 
89.0 
87.8 I 
W.9 ( 



xlii JIeteo~ologicnl Obse~*vntio~ls. 

Abstract of the Restilts of the H o l c ~ I y  ~ e t e o ~ o 2 o g i c n l  Obeevuntions 
tnlce~t fit the Sicrveyov General's Oflce, Calcutta, 

in the ~ ~ t o ~ z t l ~  of June, 1865. 

Daily Meane, &c. of the Observations and of the Hygrometricaleleme~rte 
depellder~t t11ere011.-(Cottlintted.) 

Date. 

0 

80.9 
81.1 
82.6 

Sunday. 

Tnclres. 
0.964 
.967 
1.001 

T. gr. T. gr. 
10.34 1.79 
.37 1 .87 
.06 i 2.03 

A11 tlle nygromctrical elements are con~puted by tile Greenwjcll Conrtante- 



dbstr*nct of tLe Results o f  the Houi.Zy Neteorotogical Obses-uatiotg 
take11 at the J'icrveyoi* Qejtei,aZ's Ofice, Onlcutta, 

in the n to~t th  of Julze, 1865. 

Tlle Xlr~li Heiglit. of the  I laro~neter ,  na liltc~rise the Dry ntid W e t  Bulb T l ~ e r -  
momctcr n l rn~is  nre dorived fro111 t h e  Obuorvutions mnde at  tlie severul h o u : ~  
during the I I I U I I ~  11. 

Hourly Means, k c .  of the Observations and of the Hygrometrical elements 

dependent thereon. 

Raligt: of  the T e m l w r ~ t u r e  
for each l ~ o ~ t ~ . d ~ t ~ - i t l g  

cr 
c 2 . 
'O ' 
.- 

.r - 
- 

Mid- 
night.  

1 
2 
8 
4 
6 
6 
7 
8 
9 

10 
11 

I S L  

; e0 
n F? 
c %' 

F; 
E 

--.-. 

o 

83.9 

83.5 
83.2 
82.9 
82.9 
82.9 
83.0 
83.7 
85.1 
86.5 
87.8 
89.8 

Diff. - 
o 

7.4 
8.1 
7.8 
7.8 
8 6 
9 .O 
9.0 
8.8 
9.6 

10.2 
1 l . G  
14.2 

16.6 
16.0 
15.4 
16 2 
16.8 
15.2 
11.4 
11.8 
30.0 
8 .O 
7.0 
6.6 

Raiige of the Barometer 
for e ~ c l l  110ur durilig 

the rno~lth. the ~ n o r ~ t l ~ .  

Iaches.  

29.564 

.654 
,593 
.527 
536  
,542 
,555 
.572 
.582 
.591 
,590 
,584 

1 
2 
3 
4 

93 0 78.6 

. 9  

Max. 

o 

86.8 

86.4 
86.0 
86.0 
86.0 

' 8G.0 
86.2 
87.0 
88.6 
89.8 
92.0 
94.0 

1 0  
11 

Diff. 

Iiiclles. 

0.268 

.278 

.279 
,276 
.264 
.274 
.272 
.277 
,299 
.308 
.299 
,296 

Max. 

---- 
Iuches. 

29.684 

.682 

.6i7 

.6G7 
.G53 
,669 
.689 
.706 
.737 
.748O 
.728 
,722 

R l i t ~ .  

o 

79.4 

78.3 
78.2 
78.2 
77.5 
77.0 
77.2 
78.2 
79.0 
79.6 
80.4 
79.8 

nlin. 

Inc l~es .  

29.416 

.404 

.3!)8 
,391 
.389 
.395 
,417 
A29 
A38 
-4.32 
,929 
,426 

.57U 

.675 
.688 
,692 

,426 ( ,262 
.432 / .260 

i 
I 
I 

81.. 1 3  1 87.4 
8 4 . 2 1  87.0 

i 
80.4 
80.4 



Abetract of the  Resul ts  o f  the Z o u ~ ~ l y  lUeteorologica.2 Obser.va~tio~ls 
fahen cat tlie ~ u r v e ~ o ~ ~  aewera2's O$ice, ~ a ~ c u t t a ,  . 

ift the ntonth of June, 1865. 

Huurly Meane, &c. of the Obeervations and of the Hygrometrical element0 

dependent thereon.-(Coatinued.) 

All Clre €lygl.onietrical elenroits are computed by t l ~ e  Greenwicl~ C0118tnllte* 

Hour. 

- 
Mid- 
night. 

1 
2 
a 
4 
6 
6 
7 
8 
9 

l o  
11 

Nooli. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

l o  
11 

- 

L. 
0 

e w o 
u .  C t C 

0 0 
- 

d U 

P .- 
w o a, 2 a 

5 C 0 
t F4 
22  k 

E 

o 

81.6 

81.3 
81.2 
81.0 
81.0 
80.9 
81.1 
81.2 
81.8 
82.2 
82.7 
83.1 

83.1 
83.5 
83.4, 
83.4 
83.1 
82.6 
82.0 
82.0 
81.7 
81.7 
81.7 
81.6 

I 

D 

o 

2.3 

2,2 
2.0 
1.9 
1.9 
2.0 
1.9 
2.5 
3.3 
4.3 
5.1 
6,7 

6.7 
6.8 
7.0 
7.0 
6 5 
6.0 
6.3 
4.1 
3.5 
3.2 
2,7 
2,6 

o 

80.0 

79.8 
79.8 
79.7 
79.7 
79.5 
79.8 
79.4 
70.5 
79.6 
79.6 
79.7 

79.1 
79.4 
79.2 
70.2 
79.2 
79.0 
78.8 
79.1 
79.2 . 
70.5 
79.8 
79.8 

o 

3.9 

3.7 
3.4 
3.2 
3.2 
3.4 
3 2 
4.3 
5.6 
6.9 
8.2 
9.1 

10.7 
10.9 
11.2 
11.2 
10.4 
9.6 
8.5 
7.0 
6.0 
5.3 
4.6 
4.4 

Inches. 

1.001 

0.995 
.995 
.992 
.992 
.986 
,995 
.983 
.986 
.9S9 
.989 
.992 

.9?3 

.983 
,976 
,976 
,976 
370 
.964 
,973 
.976 
.986 
.995 
.995 

Troy grs. 

10.72 

.66 

.69 

.66 

.66 

.60 

.69 

.54 

.53 

.54 

.62 

.53 

.30 

.39 

.33 

.33 

.35 

.29 

.25 

.38 

.43 

.55 

.64 

.66 

- 
Troy grs. 

1.41 

.34 

.20 

.13 

.13 

.19 
-13 
.53 

2.04 
.5G 

3.08 
-47 

4.12 
.24 
.3 L 
.34 

3.98 
.63 
.16 

2.67 
.18 

1.91 
.67 
-68 

-- 

0.88 

-89 
.90 
.90 
.90 
.90 
.!lo 
.a7 
.84 
.81 
.77 
.75 

-71 
.71 
.70 
.70 
.7a 
.74 
.76 
.80 
.83 
.85 
-86 
.87 



iUeteorologicn1 Obse~~vations.  xlv 

Abstt*act of the Results of the Hou1.11j iUeteoro2ogicnZ Observatio~ir 
takegt a t  the Suvueyor General's Osee, Calcutta, 

i ~ t  the nzontlh of June, 1865. 
Solar  Radintion, Wenther, &c. 

General Aspect of t h e  Sky. 

. Q Q  

1 

e 
A ,.3 'R 

2 

3 
4 
6 
6 

7 

8 

9 

10 

11 
12 

13 

14 

b o p  

S a  

o 
123.0 

.z 0 2 2 Prevailing directmion 
of tlie Wind. 

... 

128.0 
... 

129.6 
131.0 

131.0 

130.0 

124.2 

124.0 

13i.0 

129.6 

126.8 

Inches. 
0.30 

0.09 

... ... ... 
, 

... 

... 

... 

... 
6-91 

0.10 

,,. 

I 

E. & S. E. & S. 

\i Cirri, -i Strati ,  ni  Cumuli, L i  Cirro-strati, h i  Cumulo-abr;lti, k i  Nimbi, 
t r i  Cino cnmuli. 

* Fell fi.om 9 r. nr. of the  17th t o  Noon of t h e  18tli. 
t 1qoll from 1 r. M. of tho 18th to  7 A. M, of tho 19th. 

1.16 

0.148 
"2.62 

tl.26 

0.01 

15 

16 

17 
18 

19 

20 

Overcast nearly t h e  whole day. Lightning 
towarcls S. from 7 t o  11 P. M. Rain a t  
11 P. nf. 

S . & S . W .  

S . & S . W .  
Sunday. 
S. & 8. W. 
S. 

s. 
(3. 

s. 
S. & 8. E. 

S. E. 8: E. & 8. 
S. W. & E. 

S. W. c!i N. & W. 

W. & S. W. & S. 

, 

... 

. 

.,. 
, ,  

129.0 

- 

Overcast. L igh t  rail1 between Noon & 1 
P. nr. Thundcr  & Lightuing a t  midnight 
& 1 A.  nr. 2, 6 & 8 P. M. 

Overcast t o  6 A. M. Scud aftcrwards. 

Cloudless t o  7 A .  M. ni afterwards. 
L i  t o  6 A .  nr. ni to  2 P. 11. L i  & ni t o  7 P. nr. 

Cloudless afterwards. 
Clouclless t o  2 A .  31. L i  t o  6 A. M. ni t o  

6 P. M. overcast aftcrwards. 
Scud t o  9 A. M. ni t o  5 ij. M. Scud  aftor- 

wards. 
Scud to 2 A. nr. overcast t o  8 a. M. n i  & 

L i  :~ f~crwards .  
Overcast lo 3 A .  M. ni 8i L i  to  1 r. M. ovor- 

cast afterwards. Thin  rniil a t  1 A. H. 
Ovcscast. Drizzled a t  1 A. M. 
Liglit clouds to  G A. nr. L i  'k n i  t o  4 P. 31. 

ovc~.r;~st,  afterwards. Rain a t  6, 8 & 9 
r. M. T l ~ ~ i u ~ l c r  a t  6 P. nr. 

Ovc3rcnst to 8 A.  11. n i  & L i  to  6 r. nr. 
Ovc1.cnst aftcrwartls, l ight rain from 7 to 
10 1.. nr. 

Light  clouds to  2 A. nf. L i  to  11 A . . M .  n i  

0 . 5 3 . 8 . & 8 . ~ .  

w. & 8. w. 
W. & s. w. 
W.6Gs.W. 

8 . w . m .  
s. & s. w- 

& L i  nftcrmnl.ds. 
L i  t o  3 A.  nr. overcast afterwards. Rain 

a t  6 & 7 A kr. noon, 3 & 4 I>. M .  
Ovcrcnst. 1C:lin f i . o ~ ~ l  1 to  3 A .  M. l ight  

rail1 a t  1 r. nr. & from 7 to  10 r. nr. 
O\-c~.cnst. JAigllt i.ain nftcr intervnln. 
Orc~~*cnst.  l h i u  whole day. Liglitning at 

10 r. nr. 
0vcl.cnst. Light  rain from Midnighf, to 

r I A. M. 
Ove~.cust to  7 A.  M. \i & L i  to 11 A. nr. L i  

k ni afterwards. Rain at 1 & 4 A. iu. 
& a t  6 I.. nf. 



dbutract of  the Results of the HouvZy Xeteo~~ological Observations 
taken at  the SUTVPIJOT Oeneral's Oflce, Calcutta, 

in the nlolztlt of June, 1865. 

Solar Rndiation, Weather, &c, 

Prevailing direction 
of tho Wind. 

187.0 ... 1 S.E.  & E. 

. . .  ... E. & 8. & variable. 

General Aepect of the Sky. 

Light clouds to  8 A. M. n i  to 4 P. ar. L i  to 
7 P. M. cloudless afterwarde. 

Cloudless to 4 A. M. ni afterwards. 
L i  to 4 A. nr. ; light clouds to noon, ni 

afterwards. 
Overcast to 10 A. M. \i & L i  to 44 P. M. Li 

& ni afterwards. Rain a t  6 & 7 A, M. 
Lightning towards W. a t  midnight. 

Cloudless to 5 A. M. n i  to 3 P. $1. overcaat 
to 8 P. &I. ni & L i  afterwards. 

L i  $ ni  to 3 P. &I. overcast af temard~;  
Lightning towards 5. at  8 P. M. Lbht 
rain a t  9 r. M. 

n i  & L i  to 8 A. M. ni to 7 P. Y. clondleas 
afterwards. 

Clondless to 3 A. M. overcast to 8 P. M. ni 
& L i  afterwards : Light rain from noon 
to 3 P. Y. 

L i  & ni to 8 A. M. ove~.cast to 6 p. M. ni 
& L i  afterwards. Rain at 3 P. Mn 

Overcast. Rain ~ f t e r  intervals from noon 
to 11 P. M. 



iUeteorologicn2 Observat ions .  xlvii 

A b s h - a c t  of tAe R e s u l t s  of the H o u r l y  iUeteoro2oyical  Obser.vntio?ts 

taken at the  Surveyo l*  Qenernl ' s  OJice, C a l c u t t a ,  

i ~ z  the month  of Jme, 1865. 

Mean height of the Barometer for tlie month, . . . . 
Max. lieigllt of the  Barometer occurrecl at 9 A, M. on the 7th, 
Min. Ileight of the Barometer occurred a t  4 P. M. on the 30th, 

Extre~ne range of the Barometer during tlie montli, . . 
Mean of the Dn.ily Max. Pressures, .. . . 

Ditto ditto Min. ditho, . . . . . . 
Mean dai2y range of the Barometer during the month, . . 

Mean Dry Bulb Thermometer for the month, . . . . 
Max. Temperature occur r~d  nt 4 P. M. 011 the 24,th, . . 
Min. Temperature occurred at 5 A. M. on the lgth, . . 
Extrerlte range of the Tempernt.~~re during tlie month, . . 
Mean of tlie daily Max. Tempernt.ure, ... . . 

Ditto ditto Nin. ditto, .. . . . . 
Mean daily range of the  Temperature during the month, . . 

Mean Wet  Bulb Thermometer for the montll, .. . . .. 82.1 
Mean Dry Bulb Tl~erruon~ctcr aboro Rlenn Wct Bulb Tllerrnometor, ., 4.0 
Computed Rlenn Dcm-point for the moutli, .. . . .. 79.3 
BIenn D1.y Bulb Tlicrwometcr above computed Mean Dew-poillt, .. 6.8 

Inches 
Meall Elnsl,ic force of Vnpour for t l ~ e  month, .. . . em 0.979 

Troy groins 
Meon weight  of Vapour for the lnonth, . . . . a. 10.44 

Additiollel Wcigl~t of Vnporlr reqliired for comple(c satrlral.ion, .. 2.61 

Meen degree of hu~llidit~y for tho IUoIItll, complete snturatio~i being unity, 0.81 

Incher 
Railled 17 dnye, Max. fall of rnhi diiring 24 110ur1, . . .. 2.62 
Total amount of roil1 during the molitl~, . . . . .. 8.63 

Prevaili~lg direction of the Wind, . . 8 8. 8: S. W. 



xlviii dleteot~ological Obse~*vnfio~ts .  

Absimct o f  the Reszclts of the H o ~ w l y  Heteo)*oloyical Observations 
taken at the S u v v e y o ~  aefzera2's Ogice, Calcutta, 

in the mont78 of June, 18G5. 

Tables elrowing tho nr~n~ber  of d a y s  on wlrich a t  a given hour any particular wind 
blew, together wit11 the ~lurrlber of d a y s  on wlricl~ a t  tlre same hour, 

w l ~ e r ~  any particulur wind was blowirrg, it rained. . 

Noon. 
1 
2 
3 
4 
5 
G 
7 
8 
9 

10 
11 



d4eteoroZogical ~bserua t ioas .  slis 

Abstract .of the Results of  the Houvly MeteoroZogicaZ Obsevuatiotls 
taken at  the Suvveyor GLe~ternl's Ofice, Calcutta, 

in the  non nth of Jtily, 1865. 

Latitude 2 2 O  33' 1" North. Longitude 88O 20' 34" East. 

Height of the Cistern of the Standard Barometer above the Sea-level, 18 ft. 11 in, 

Daily Meane, &c. of the Observations and of the Hygrometrical elements 

dependent thereon. 

~nomeler Moaus are derived fl.om the hourly Obeerv&ions mado during the day. 

Date. 

1 
2 
3 
4 

a 6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
a0 
31 

Range of the Tempera. 
ture during the day. 

Tllo Mcnn Iloigltt of tllc Baromeler, ae lilfcmiac tho D1.g 

k 0 8 .  
a 

."ME= 

.a $b  ' 
0 Wcr)  

5 
E -- 
Inches. 
29.523 

.550 
A48 
,4894 
,445 
-455 
,440 
,434 
.4457 
-494 
.639 
,522 
,512 
.637 
.635 
,624 
,636 
.568 
540 
,582 
.698 
,604 
,690 
.687 
,725 
,719 
.708 
.740 
.759 
,714 
.G78 

" L  
9 " 
bo 3 

!2 
~2 
z 

o 
84.3 
85.2 
85.5 
85.0 

Range of the Darometer 
during the day. 

Diff. 

o 
7.8 
9.1 

10.6 
7.5 
7.1 
6.7 
5.3 

, 7.8 
8.0 
9.8 

12.1 
6.6 
9.8 

11.6 
6.0 
7.9 
6.6 
5.6 
9.1 
6.0 
6.0 
8.3 
9.4 
9.2 
3.6 
8.9 
7.9 
8.2 
6.7 

11.0 
9.8 

Thcr- 

Max. 

o 
88.6 
90.8 
92.6 
89.5 
88.5 
88.3 
86.9 
88.0 
89.0 
91.4 
90.1 
85.0 
91.2 
90.6 
86.6 
87.1 
85.6 
87.4 
90.5 
88.6 
88.9 
00.8 
89.6 
89.0 
83.8 
88 4 
87.7 
87.6 
85.2 
88.4 
88.6 

Min. 

--- 
o 

80.8 
81.7 
82.0 
82.0 
81.4 
81.6 
81.6 
80.2 
81.0 
81.6 
78.0 
78.4 
81.4 
79.0 
79.6 
79.2 
80.0 
81.8 
81.4 
82.6 
R2.9 
83.5 
80.2 
79.8 
80 2 
70.5 
79.8 
'i9.4 
78.5 
77.4 
78.8 

Diff. 

Inches. 
0.119 
.lo3 
.I19 
.I56 

and Wot Bulb 

Max. 

Inches. 
29.684 

.590 
596 
.673 

Min. 

11nches. 
29.465 

,487 
.477 
,417 

.484 

.490 

.484 
,483 
,606 
.647 
.605 
,577 
.653 
.592 
.587 
.662 
,687 
.697 
,685 
.631 
,656 
.G55 
, ,699 

.739 
,774 
,772 
,758 
.803 
.79A 
.772 
.726 

,381 
.4'10 
.380 
,388 
.411 
-456 
.482 
,444 
,465 
.4'83 
,482 
.4'8G 
.495 
.603 
.479 
536 
,637 
$57 
.685 
.628 
,666 
,678 
,669 
.700 
.707 
$3 6 
.601 

-- 

84.6 1 84.6 
,104 
.095 
,095 
-091 
,123 
.I33 
.088 
,109 
,105 
.076 
.092 
.0941 
.lo6 
.095 
,119 
.098 
.114 
.111 
,108 
.094 
.099 
,103 
.091 
.I26 
,125 

83.7 
83.4 
84.2 
85.4 
83.8 
81.4 
840.2 
84.8 
82.6 
82 5 
82.7 
84q.2 
85.4 
85.2 
85 3 
85.7 
85.2 
83.6 
81.7 
83.4 
83.2 
83.3 
82.1 
82.0 
82.6 



1 3Ueteorologicn2 Observations. 

Abstrnct qf tAe Resutts of  the FIolcr7y Meteo?*ologicnl Observationr 
taken cct the Sl t~veyov  Qeneral's Ogice, CaEc~btta, 

in the month of July, 1865. 

Duily Meanr, &c. of tlie Observations and of the Hygrometricalelementn 
dependent thereon.-(Corllinzred.) 

Date. 

1 
2 
8 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
26 
26 
27 
28 
29 
30 
81 

-- 

A11 the Hygrometrical elements are conlputed tlie Greenwicli Con*nta- 



Abstract,of the Results of the lTozc~.Z!y Meteoroto.yica2 Obseg*uaiio#s 
taken at  the Slcrueyo~ Oene~.nZ's Ogice, C'nlcutta, 

in the month of July, 1865. 

___- _ _ 
Tho nfeaii Height of tlre Ilarometel., nR likowise t l ~ c  D1.3 a n d  M'ot Bulb Thor- 

n io~nc te~ .  RJcnns are derived fro111 tho O b s e r v ~ t i o ~ ~ e  ulade a t  tho soverul Irou:.n 
I ~ I I ~ I I I ~  Llle moirtll. 

Hourly Means, Pcc. of the Observations and of  tlre IIygrometrical elemsnte 

depel~dent  t l~ereon.  

the Barometer 
for each Ilour during 

.- the m o ~ ~ t h .  w ; 
ks 

Range of the Tem,brrclture 
for each h o ~ ~ r d u r i t l ~  

the molltlr. 

i\lax. 

,-. 

o 

84.0 

83.8 
83.8 
83.4 
83.5 
83.4 

- 

'lid- 
night . 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

Noon. 

Diff. 

- 
Incl~es.  

0.346 

.340 

.346 
,312 
,347 
.364 
.356 
6 
,352 
,327 
.33i 
,341 

.3L4 

9.2 
8.2 
6.6 
6.4 
6.2 
6.6 
6.3 

Alili. 

o 

77.4 

77.9 
77.8 
77.8 
77.8 
77.0 

n, I ~2 
E - 

o 

82.1 

82.0 
81.9 
81.7 
81.6 
81.5 
81.6 
8 . 2  
83.6 
84.7 
85.8 
8G.5 

86.8 

a B 
6 = 
3'- - 
Inc l~es .  

29.587 

,574 
563 
.654 
,564 
,661 
,577 
.691 
.GO4 
,615 
,615 
,608 

,695 

Diff. 

- 
o 

6.6 
6.9 
6.0 
5.6 
6.7 
6.5 

87.4 
87.2 
87.1 
86.2 

1 
2 
3 
4, 
5 
6 
7 
8 
9 
10 
11 

5.0 
4f.8 
6.2 
5.7 
7.0 
9,G 

9.2 
30.0 
8.2 
8.1 
8.6 

Max. 

- 
Inches. 

29.778 

,761 
,756 
,737 
,7410 
,752 
.7G5 
.777 
.790 
,803 
,803 
,798 

.'788 

78.0 :::: I 79.2 
$5.4 80.2 

85.8 80.4 
H b . 4  8'i.G 
83.2 86.4 
82.9 I 85.8 ' 
82.4 1 81,.8 
82.3 81.6 
82.2 8,4'.$ 

I 

,676 
553 
.535 
,625 
.687 
,636 
.553 

.69S 

.60G 
.eOG 

I 

Min. 

-- 
Inches. 

29.432 

.421 
4 1  
.395 
,393 
.398 
.409 
,421 
.438 
.4(76. 
.4G9 
,457 

91.4 
92.6 
91.L 
91.2 
911.0 

80.2 
70.4 
79.8 
7!).4 
'78.6 
78.0 
78.1 

82.2 
82.6 
83.2 
83.1 
81.4 

,768 
.73i 
.729 
.711 
,708 
7 
.753 
1 
.789 
,793 
.784 

: 1 3 
,413 ,324 

.381 

.384 
,4314 
..I31 
.4$45 
,468 
.468 

.380 
3 

,327 
,355 
,339 
.a40 
.314 
,335 
.31G 

.349 

.330 

1 



lii lllkteorotogicnl OBservations. 

Abstract of t a e  Results of the HotwZy Xeteorolo.qica2 OBs,gvationr 
taken at the Surveyor General's Ofice,  Calcutta, 

in the ~rzolzth of Ztcly, 1865. 

Hourly Meane, &c. of  the Observations and of the Hygrometrical elements 

dependent thereon.-(Continuec1.) 

Hour. 

- 

night. 
1 
2 
8 
4 
6 
6 
7 
8 
9 
10 
11 

noon.  
1 
2 
8 
4 
6 
6 
7 
8 
9 
10 
11 

All 

L l Y 
0 

- L 
o o i  

I '  - 0 
a .iz 

0 a 
P 
0 
D 

C f  r~ e 0 
2 
3 
a =: b 

b 

o 

80.1 

80.0 
79.9 
79.7 
79.6 
79.6 
79.7 
80.1 
80.8 
81.2 
81.6 
81.9 

82.0 
82.5 
82.4 
82.4 
82.0 
81.7 
80.9 
80.4 
80.3 
80.1 
80.1 
80.1 

the Hygrometrical elemente are computed by the aroenwicll conetanfa- 

P - 
o 

2.0 

2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
2.1 
2.8 
3.5 
4.2 
4.6 

4.8 
4.9 
4 8 
4.7 
4.2 
4.1 
3.5 
2.8 
2.6 
2.3 
2.2 
2.1 

U 

o 

78.7 

78.6 
78.5 
78.3 
78.3 
78.3 
78.4 
78.6 
78.8 
78.7 
78.7 
79.1 

79.1 
79.6 
79.5 
79.6 
79.1 
78.8 
78.4 
78.4 
78.5 
78.5 
78.6 
78.6 

- 
o 

3.4 

3.4 
3.4 
3.4 
3.4 
3.2 
3.2 
3.6 
4.8 
6.0 
7.1 
7.4 

7.7 
7.8 
7.7 
7.5 
7.1 
7.0 
6.0 
4.8 
4.4 
3.9 
3.7 
3.6 

Inches. 

' 0.961 

.958 

.955 

.949 
,9486 
,949 
,952 
.958 
.964 
.961 
.9G1 
373 

,973 
.980 
,986 
,989 
.973 
,964 
,952 
352 
-965 
.955 
.95R 
.958 

Troy grs. 

10.35 

.32 
-29 
.22 
.19 
.22 
.25 
.30 
-34 
.29 
-26 
.a8 

.36 

.62 

.49 
-52 
.38 
.29 
.19 
.21 
.27 
-27 
.30 
.30 

-- 
Troy p. 

1.16 

.15 

.15 
-15 
.15 
-09 
.09 
-24 
.69 
2.13 
.57 
-72 

.R5 
3 3  
-88 
.81 
.61 
.68 
.12 
1.68 
-52 
.34 
.28 
.24 

0.90 

.90 

.90 

.90 

.90 

.90 
-90 
.89 
.86 
.83 
.80 
.79 

,78 
.78 
-79 
-78 
.80 
.80 
.83 
.86 
.87 
.Pi9 
.89 
,139 

- 



Afeteorological Observations. l i i i  

Abstract of the Results of the Hourly iVeteoro2ogicnl Observatioas 
taken at the Surveyor General's Oflce, Calcutta, 

ilz the ~lzo~rth o f  July, 18G5. 
Weather, &c. 

General Aspect of the  Sky. 

- -.- 
n i  & L i .  Rain after intervals. 
n i  8: Li. Rain a t  1 A. nr. noon 4, 6 & 

8 P. 31. 

n i  & L i .  Rain a t  2 & 4 P. 81. 
Overcast to 10 A. N. n i  afterwards. Thin 

rain after intervals. 
Overcast to 3 P. M. n i  afterwards. Rain 

occasionally. 
Scud from S. to 5 A. N. Ovcrcast to 1 

P. n i  & L i  afterwards. Thin rain 
a t  6 A. nf. & noon. 

n i  & L i  to 11 A. 11. h i  to 5 P. M. \i & n i  
aftelwards. Thin rain a t  5 A. M. from 
noon to 3 r. 11. & a t  11 P. 11. 

h i  to 11 A. Y. "i to 7 P. 11. h i  afterwards. 
Light rain from 6 to 8 A. ar. 

h i  to 4 P. N. L i  aftorwards. Thin rain 
a t  10  A. N. $ 4 P. nr. 

h i  to 7 A. nr. L i  & ni  t o 4  P. I. h i  aftcr- 
wards. Bain from 7 to 9 P. M. 

n i  to 6 A. M. L i  & n i  to noon : h i  to 7 
r. nr. Ov~rcas t  afterwards. Rain be- 
tween 1 & 2 r. ar. 6: from 41 to 11 P. ar. 
Ligl~tuing towards W. a t  11. P. M. 

h i  llenrly tho whole day. Rain after 
intnrvals. Lightning towards W. a t  
midnight. 

ni & L i  to 2 P. M. k i  aftorwards. Rain 
from 3 to 6 r. M. 

n i & h i  to 9 A, nr. n i  to 7 P. M. h i  after- 
wards. ltain from 6 to 9 P. BC. 

Ovorcast ncarly the wholo day. Rain from 
5 to 8 A. nr. 

Overcast noarly the whole day. Rain after 
intervals. 

Ovorcnst uoarly tho wholo d ~ y .  Thin rain 
a t  8 A. M. & from 10 to 1 1,. hf. 

Overca,~t to 5 A. XI. ni & L i  to 6 P. IU. 
Cloucllrss aftorwarde. Light rain a t  
midnight, 1 & 9 A. M. 

-- 
cirro-strati, h i  Cuniulo-~Lrati, k i  Nimbi, 

a - 
FI 

1 
2 

3 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

hi Cirro cnmnli. * Fell on tho 11th & 12th. 

2 2 
. 
m % ,.; 
cr, --- 

o 
113.8 
129.4 

123.4 
125.4 

... 
,.a 

... 

... 
119.6 

127.5 

..a 

,.. 

1141.0 

119.0 

, 

. .  
, 

114.5 

\i Cirri, 

224 
0 < 2 .i g 2 
# m a  

Inches. 
0.60 
0.43 

0.20 
0.21 

0.43 

... 
0.25 

,. 

... 
0.18 

I 2.43" 
0.57 

2.79 

0.35 

0.31 

0.11 

,, 

-i 

Solar Radiation, 

Prevailing direction 
of the Wind. 

-- 
S. E. & E. 
S. E. & E. & S. 

N. E. & S, E. 
N. E. & E. 

S.E. 

5-  

S. 

8. 

S. 

S. & S. W. 

S. & S. m. 

S. & S. E. 

5. 

8. 

s.&s.w- 
s. 
S . E . & s #  

5. E. 

strati, n i  Cumuli, L i  



Abstract of  the ResuMs of the Hourly .NeteoroZogicaZ 06seruafiona 
taken at the Surveyor Gelzeral's O$ice, Calcutta, 

in the month of Jz~ly,  1565. 

Solar Radiation, Weather, &c. 

6 - 
5 - 
19 

20 

21 

22 

23 

24 

Overcast. Rain from 7 to 11 A. H. &from 
3 to 11 P. 31. 

Overcast ncarly the wholo day. Rain at 
midnight & 1 & 10 A. M. & from 6 to 9 
P. M. 

Overcast to 2 P, N, ni & L i  aftcrwnrde. 
Light rain from 7 to 10 A. nr. & botwoen 
6 & 7 P .  nr. 

Overomt to 9 A. N. ni to 5 F. ar. Ovorc~lt  
afterwards. Liglit rain a t  40, 6, 7 A. 

4 P .  as, & fi-om 6 to 10 I>. M. 
Overcast, cl~izzled nftcr iill,c~rv:~la. 
O v ~ r c m t  tot( A. nr. h i  af~orwnrtls. Lighh 

rain fl-om miclr~ight to 3 A. %I. & at  3 & 
6 P. M. 

Overcast nearly thc wholo day. I~iglltning 
& ?'huntlor fl-on1 6 to 9 r. M. fluin fro* 
2 to 11 P. M. 

F, 

3 d  * 
a e  - 
o 

121.0 

115.0 

121.5 

1'90 

124.4 

119.0 

tn: 
g o  
cd P +  a * 
a %  - 

~ m c 2  - 
Inches ... 
0.33 

0.39 

... 
0.15 

0.52 

tween noon & 1 P. 31. & from 4 to ll P. YO 

Prevailing direction 
of the Wind. 

-,- 

S . & S . E .  

S. & S. E. 

S. & S. E. 

5. 

5. 

5. 

General Aspect of the Sky. 

-.- 
Clou~lless to 5 A. M. ni & \i to 3 P. M. k i  

to 7 P. JI. cloudless afterwards. 
Cloudless to 4 A. M. \i & ni  to7 A .  u. h i  

to 2 P. nr. L i  & fii afterwards Rain at 
11 A. M. 1 & 7 P. nr. 

\i & L i  to 9 A. M. ni & SCII~ .  from S to 4 
P. M. Overcast to 8 P. 31 cloud@se after- 
wards. Hain a t  5 P. 31. & 

Clolldless to 4 A. M. ni & L i  tS  9 P. r. 
Oasrcast afterwards. 

Overcast to 5 A. nr. n i  & Scud from 8. 
5 Y. M. h i  nftcrmnrds. Thin rain be- 
tween 7 & 8 a. nr. $ at 0 & 10 P. 31. 

h i  to 2 A. 31. \i & Scnd from S. to 10 
A. M. Overcast afterwai.da. Rail1 be- 



Abstvact of t l ~ e  Results of the  .I-Ioz~rZy Heteorologicnl Observations 
taken at the Surveyor Oetzeval's Ofice, Oalcutta, 

in the nzoritlr o f  J167~, 1865. 

Mean height of the Barometer for tho month, .. . . . . 
Max. height of the Baro~ncter occw-red at 9 & 10 A. M. on the 28th, .. 
Min. l~eiglit of the Bnroineter occurred rct 3 P. N. on thc 7 t h  . . 
Extreme range of tlie 13rtrometcr during t l ~ o  mouth, . . . . 
Mean of the Daily Max. P~essures, . . . . . . . . 
Ditto ditto Min. ditto, ,. ' . . . . . . 

Mean daily vange of tlie Barometer during tho month, .. . . 

Inches 

29.575 
29.803 

29.380 
0.423 

29.625 
29.519 
0.106 

0 
Mean Dry Bulb Tliermometer for the month, . . . . a. 83.9 

Max. Tei1iperat~u.e occllrr~cl at 1 P. I. on tlio 3rd, . . .. 92.6 

Min. Tenlperaturo occurred at Midnight on tlie 30th, . . .. 77.4 
Extreme runge of the Telnperat1u.e during t,lle month, . . 15.9 
Mean of the daily Max. Temperature, . . . . .. 88.5 

Ditto ditto Min. ditto, .. . . . . .. 80.5 

Measa daily range of the Temperature during the month, . . . . 8.0 

Mean Wet Bulb Thermometer for the month, .. . . .. 80.8 

Mean Dry Bulb Thermometer above illean Wet Bulb Thermometer, . . 3.1 
Ooniputcd AIcar~ Dew-point for tho mouth, .. . . .. 78.6 
Monn Dry Bulb Tliermorueter above computed Mean Dew-point, .. 5.3 

111c110s 
Mean Elastic forco of Vapour for t,l~e month, .. . . .. 0.958 

b 

Troy grnine 

Moan Weight of Vapour for trhe mont,h, . . . . .. 10.28 

Additiaal Weiglit of Vnpour required for coniplelc sntriralion, .. 1.86 
Mean degreo of liuluiditg lor tlie month, complele sal . t~rat io~~ being unity, 0.86 - 

Illclies 

Rnined 20 claye, Mnx. fnll of rain during 24 l~oure, . . .. 2.70 
Tot,nl ntnoant of rain during the mont,h, . . . . . 12.19 

Prev~iliiig direction of tho Wilid, . . . . . . S. & S. E. 



l v i  iUeteovotogica2 Obsevvntions. 

Abstract of the Z?esults of the Hozw2.y Xeteoro2ogica2 Observatiotle 
taken at the Surveyor General's Oflce,  Calcutta, 

in the month of Jzily, 1865. 

labloe  rhowing the number of days on which at a given hour any particular wind 
blew, together wit11 the number of days on which at the same hour, 

when any particular wind was blowing, i t  rained. 
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