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J O U R N A L  

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

PUT IT..-PHYSICAL SCIENCE. 

Or,titAological Obervntions in the Sutlej valley, N. W. '.il~~al(alo~a, 

by F. Btoliczka, Eeq., Ph. D. 

Pslocontologi~t ta tho Goological Snrvoy of India. 

[wived 18th July 1867.1 

When writing the preface to the third volume of the 'BIRDS OF INDIA; 
Dr. J c  r d o n  remarks that tlle publication of the two former vol~~mes 
of the same work had already attracted great interest to Indian 
Ornithology. The very large amount of the most accurate etatenlents 
ss to specific distinctions, on the hnbits and on. the geographical 
distribution afford indeed facilities of no ordinary kind, and thcy 
not only wrve to direct d h e r  observations, but they are ascfnl in 
most cases also as a guide to the record of any additional facts, which 
further inquiry may bring forward. Hnd it been possible to add 
illnstratione of at  least the more important types of ench family, 
the student in India could scarcely ham wished for a better BIUUAL 
Or INDIAN ORNITUOI~~Y. 

Dnring my geological wandcringe through the N. W. Himalayn, 
I harc matie vnrions obscrvationv on Iudian Zoology and Botany, 
qwcinlly with tho object of collecting materials for n fauna and flo1.a 
of Wwtcru Tibet. Only for n compnratively sllort time 11nc.e I been 
euaLlcd to pay any attolition to thc fauna of the Cis-Himalayan 

1 



2 Ornithulog ical Obseraat ions in the Sutlcj valley, [No. I, 

regions. Thus, when staying last year for about six weeks i n  t h e  
neiglibourhood of Chini, in  the province of Knnnwar, I compiled a 
few notes on some of the main features and relations, which prescnt 
the~iiselves between the flora and fauna of the  more interior 
and higlicr ranges of the N. W Himalaya and those of t h e  
temperate, continental portions of Europe, (Vcrhandlungen der wol. 
bot. Gesellschnft, Wien, 1866, p. 850). I n  my present commnnication 
I intend t o  deal with a more special subject and propose t o  bring 
before our readers a few observations on the Ontithology of the Sutlcj 
valley. 

My remarks and enumeration of species will be restricted,-so 
t o  say-to the Himnlnyan fncies of the avi-inunn, for the fauna of 
the  so-called sub-tropicnl forests of tlic lower Hirnala~.an hills scarcely 
differs from the Iutliau fnunn in general. B u t  i t  will be readily 
nnderstooil that, even within this limited area, I cannot pretend 
t o  give a t  present a complete list of all the ori~ithologicaI treasures 
which nctually are to  be met with. A good mnny birds are merely 
occnsionnl visitors to  the  vnlley, in  their perioilical wanderings t o  
Tibet and Central Asia. Others, properly belonging to the  Iililian 
tropical fauna, nppenr allnost accide~itill ly~vitlio~~t lnnking any pro- 
longed stay in the valley. I t  is dilficult to  procure all the informa- 
tion required nbont snch rnre species, and I only can mention tliem, 
so far as they came under my notice, from relinblc autliorities or from 
personal observations. Of the gcneral cl~nrncter of tho avi-fauna, 
ho~vever, I trust to  givc at  least nn approsi~i~ntely correct idea. 

I t  was, ~9 I have nlrcnily stated, with a view to obtain some Tibetan 
and Central-Asintic birds, which do not come in winter as lorn down 
as the Iudian plains, tlint I undertook t o  employ sliiltarees during 
the  winter-time in the interior of the Lills. My expectntions on 
this point have not becn quite ~~~~~~~~ated. I hare not only received a 

tolerably correct account of tlie nvi-fauna during tlie winter i n  thia 
of the valley, but I linve becn a t  the same time placed i n  

po~session of vnll~ablc materi;~ls, which enable me to nlnke a few 
additions to tliis bmnch of tlic Iiiclinn fauna. 

I t  has been already* mentioned, that  the exclusion of t h e  birds 

Ibis 18G6, IT. p. 228, and elsewhere. 



of the more Northern regions of the N. W. Himalaya - as well ~ L I  

those of the enatern provinces of Bengal- from Dr. J e r d o n 's work, 
is greatly to be regretted. I t  is not strictly correct that the birds of 
Western Tibet* and Kwhmir have been treated in this manner ; 
for not o ~ i l y  are most of these provinces situated to the South of 
the river Indns, and within the limits of our Indian empire, but 
the larger number of tho birds, which inhabit these regions in 
summer, are, during the minter, visitors of Northern India proper; 
or at least of the lower ranges of the Indian or Southern slopee 
of the nimalnya mountains. I t  is true that the birds of these 
provinces in  some respects represent a distinct facies, ns con~pared 
with the tropical character of the Indian fauna generally, but this ie 
not mfficient ground for supposing thnt they are not birds of India. 
For if the validity of this opinion be admittcd, the entire fauna of 
Northern Nopal and nearly of the whole of Silikim must be excluded 
from the Indian fauna. 

On t h e  contrary, the affinities and relations of the various facies in 
a i a u ~  are entitled to the special care of naturalists, because these 
relations are of the highest importance for the study of the geographical 
dintribntion, not only of single species, but more properly of the 
character of the different zoological provinces of our globe. Beside0 
thi ,  t h e  comparison of two or more neighbonring facies of the 
fauna very oftcn facilitates tlio knowledge of the species themselvee in 
60 far ns they shew us, whether certain variations may be confiiderd 
suflicient t o  warrant those distinctions, upon which we gencrnll~ bwe 
oar ' species.' 

In many cases the comparison of Indian birds with so called represen- 
tative species in Western Asia nnd Europe is still a great desideratum, 
although these comparisons nlay prove to be in fuvonr of scveral 
identifications. 1 m o ~ ~ l t l ,  for instance, only call to mind our Turtur 
moena or rupestris, and the colnmon T. auritus, C'orvua tihetanus and 
C. umrz, Turclua Huttoni and T. vbcivomr, Pica botnnensis and 
P. caudata, Rqultu Hynualayanus nnd R. crialntus, and others. Por 
my o m  part I believe many of these species to be respectively identical. 
To retln-n to oar present subject,- the avi-fauna of tho Sutlcj valley 

+ Including Spiti and Lohal, which are British pmvincee. 



Ornilhological Ohsmvntwns in t11e Sutlq valley, [No. 1, 

-it is perhaps necessary to remnrk, that the present records are prh- 
-cipally baaed upon my own observations, which I had occasion 
make during the snmmer-months-from May to October-in the 
greater portion of the valley,- having also at  the same time made 
.a large collection of birds. The references ta the fauna in the winter- 
months are, as already noticed, based npon mnteriala which have been 
procured by my shikarees, and also upon infomation from a few frienda. 
In cases where specimens of new or little known birds have been 
procured, short descriptions may not be out of prace, except where the 
,additional remarks have already been supplied, in which cascs the 
,respective references,-so far they have come to my knowledge-dl 
be given. Being aware of the great difficulty, which exists in this 
.country, of obtaining sufficiently reliable reference to literature in this 
branch of Zoology, and also materials for comparison, I have mostly 
woided naming any new species, but in several instances I have given 
indications of such by giving short descriptions. These may pro- 
visionally serve for identification, or at  lenst for comparison. Should 
further inquiries make some of my aa yet deficient determinations 
more successful, I hope to be able to communicate the results mbse- 
quently.* I may, however, draw the attention of Orllithologists 
in India to a few interesting species : as, for instance, the Accipiler 
nisoidee, B 1 y t h, whether i t  be a distinct species from Acc. grllaris, 
8 c h 1 e g e 1 ; to Cypselw pacificus, L a t h. and the very similar 
Cyp. leucogenye, B 1 y t h ; t o  an apparently new species of dirtnia, 
several new forms of P~iylloscopince, one or two new species of 
dccentor, a new Bfmtifringilla, a Linota, n Fringillauda, a doubtfully 
young Hydrobda, and others. 

Before entering upon any details, it seems desirable to say a few worda 
on the physical construction, and on the cli~natological conditions of the Sntlej 
v d e y ;  and es the fauna and flora of n country are in many respeota 
oonnected with, or even dependent npon each other, a short reference to 
the main featuree of the vegetation of the valley may esaentielly aid in 
attaining this object. 

Through the valnalrle investigation of M o o r o r o f t, S t r a o h e y and other 
distinguished travollern it is pretty well known, that the Sutlej riaea to the weet 

Having since aslted the principal ntnneuma of Europe and having had o p p o m u d  
wmparing a few of the doubtful specks, I shall occaaiondly add a few not- (Peb. l a )  



of t h e  Mamarowam lake, bnt i ts  propor sonrcoa,-ae likewiso thoso of tho 
Zndns-have not am yot been tmcod with nndoubted accuracy. The oonrso of 
t he  river through the  Chinoso provinw Nari (or Googhi) ia only imperfectly 
known, although aomo additional observations may be expected from tho 
brothers S o h 1 a g i n t w e i t a' expedition. The information, which has np to 
this t ime  been procured, shows that the climate of Nari doee not matorially diffur 
from t ha t  of W. Tibet i n  general, it being charaaterized by an exccssivo drynesr 
of thc ntmoaphere a t  all timea of the year, by great ~ontrasts* during tho 
Pnmmer in the  diurnal and n o e t d  temperatures, and by very sevom wld) 
in wintor. The whole country ia very rough in ita configurntion; the few 
level placee being restricted to old river torracoe or lako-luills, tho olevntion 
of which varies from 10 to 15,000 feet, while many of the noighbouring hills rise 
above 20,000 feet; 19,000 being abont tho mean of their clovation. The 
snow line lies a t  abont 19,000 feet. A vcry limited quantity of moistnra is 
supplied from the Indian side through tho Sntlej valley during tho months of 
July and August, bnt ita iaenenco rapidly drcrensos in tho more enatorn parts 
of t h e  province. The total fall of snow during thc winter can, I think, rarcly 
wceed two feet. The cnltivation of coreals snccooda, only where water for 
irrigation can be abundantly snppliod The nrboreal vogotation is rostrictcd 
to a few apricot, poplar and willow tmea, the first growing np to 11,000 feot, 
while t he  two others are occasionally found np to 13,000; all of them, 
however, generally only in the noighbonrhood of villages. The same is the - with tho J u n i p m  exceLa. I t s  geographical rango appears to have 
f-erly been mnoh wider, and a very great care ie a t  preaont bcstovp.cd 
~ p n  this s w e d  tree of the Buddhists. Graasy plains aiford ample pnsturage 
for mttle, being a little more extensive town& the h o d  of tho valley, 
whore several former lakea have, in conseqnonco of thc accumnlation of dolris 
from glaoier stream and avalanches, and on account of the iucrc,rrscf of 
evaporation mused by the drynass of tho atmosphere, oitlrer docreusod in 

a t a n t  o r  altogether dislrppeared. 
The fauna hna an essentially Tibetan charaater. The Kynng, Equus Iteti~i. 

onus, is very plentifully mot with in a wild state; the Yak, Poeplragus grtcrt , I  iells, 

has become domesticated and is a t  present vory rarely found wild to the 
emth  of the  I n d ~ ;  Ovis Amman, Ovw nahwa (barhol), Moscl~us rnosc i~ i f c~~ ,  

and other Enminanta are, however, still tolorably common. Ursus tibcta?lus, 
Lynchus eufvpew, Vulpea monta?&us and ~CI-ilatua, Mustella criilinea and others 
are a h  not rare. Of birds a large number of FRINGILLIDR, RUTICILLINR, 
~ U D I D B ,  COPVIDE and others, most?p 0fa  En~~pfXbn type, are to bo met with. 

O f b  u w n n t i n g  to 100 do- within 2% honra, the maximum of solar hcat k ing 130- 
d the minimom before nonrisr %lo or below It. 

t U d I j  below Ern at night, oud nt day tirrrc seldom much higher thou tbc rrcczing l~oillt of 
water which in not nlwqn :1P. 

$ 1 &liere Ulb to bc chiCIij doc to thc devastation of uborcal vcgctatlon, which In said to h v c  
kenbmc~b rathar d m n b t .  



6 Ori~itholog~ical Obsewntions in the Sutlej valley, [No. 1, 

An to Reptiles and Fishca, I have not boon able to p m m  any information, 
bnt I sbonld think that they am not s@cal:y very different from thaee of 
W. Tibet. 

The population as cornparod with the area, is very small, g ~ n d y  
pnraning a nomnde life. The pwple bclong to the Caucaairrn race, not 
to the Malayan ; they genornlly live dnring the winter in small villa- 
in the lower and lcss inhospitable portions of the valley, while in aammer 
thoy wander with their flocts of shocp and cattle towards the head of the 
valley, to tho higher places of pasture. Some of the tribee have no snbetnntial 

buildings a t  all, and live all the year round in blaok tents (made of the hair 
of tho yak). 

Proceeding westwards from the Knnnwar frontier, near Shipki, we 6nd 
that the Bntlej has forced its passage through the principal N. W. Himalayan 
chnin, cutting its bed to a depth of several thousand feet. Former t e r n e n  
and old gravcl beds of the rivor [and also of i t s  tribntaries] are seen, 
threo and four thousand feet above the present level, which descends from 
about 8,000 feet a t  Shipki-N. 1st. 31°, 58'; E. lon ,~ , ' i8~,  40'-to 3,QOO 

foet b~ low Kotegnrh-N. lat. 31° 24'; long. 77', 3S1.-Within this entire 
length (amounting to abont 160 miles) from' Shipki to Snni (N. of Simla) the 
Sutlej flows in a narrow channel between perpendicular cliffs of gneiss, the 
width of wliich seldom exceeds a few huntlrcd feet. The WanSr and 
tho I3nspa rivers, both of wllich are situated within the brnnches of the 

centrd Himalayan chain are the only largo tributaries. on tho Indiau slopes. 
Thcy are well known to travellers in these parts of the hills as the 
finest retreats, where a delightful climate combines a beauty of vegetation 
and an Alpine grandeur of snow fields nnd glacicm, not easily to bo found 
in other parts of the hills. The highest peaks in the ceutrnl ohain riee on an 
avorage somewhat above 22,000 feet, and the limit of snow lies in ganelal at 
about 17,000 feet, increasing t o  about 18,500 on the Tibetan slopes. 

In  tho Sutlej vnlley itself, only the higher terrocws, situated between 6 
and 9,000 foet, are generally sufficiently l u g e  to afford room for cultivation 
and settloment, the slopes of the monntains being mostly precipiconr. 
The width of the valley ia even a t  thone highor elevations merely a few 

miles. On the whole, its pbysiod conditions am not particularly favorable to 
agriculture, nor is there much room for a large population. The circumetmco, 
however, that the river has out its course right aoross the principal range 
of the N. W. Himalaya, (without making such a distant cimnit, as is  done by 
the Indus on one sido and the Brahmnputra on the other) entitlee t h e  8utlej 
valley to its famo as the piitcipal hig711ca.y to Cci~tral Asia. 

Indeed, following the c o n m  of the river from the plains a t  Bupoor up na 

The Ingest tributary 
md neorrespouciing tkunn 

is the Spiti h e r  : its 
md llorn. 
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far M Shalkhar, an the  Spiti river, and then travelling a few marchea through 
the present Chinese province ' Sto-Lsho' along another tributary, the Para river, 
we come upon the  elevated plains of the Tibetan provinoe nupshu ; cross the 

Turghoda (or Jaborseem-pass,-only about 17,000 feet high) to the hot springs 
dPnge,  and  thns reach the upper Indue valley, without any wch diEculties, a s  
mm beds, glaaiers and avalanches &o., which usual1 y are experienced in travem- 
mg high peesea The m n t  of the Tnrghoo-la is, on the whole, seal-cely two 
thousend feet, and the incline is so gradual, that oven a cart-road, if required, 
a d d  be made with little expense and no clifficulty. I t  is, however, not my 

objwt hero, t o  point out a new route to Contra1 Asia, but i t  is nOC~Bsary to 
draw attention to the great facilities, which, a t  the same time, this ronte 
dl'ords to the migration of birds, bwause these and other favorable circnma- 
h c e a  mus t  be mnsnlted, when an explanation of many of the peculiarities in 

the chnraoter of the avi-fauna of the valley hns to  be given. 
Viewing the  general physical construotion of the valley within the 

m t r a l  chain of the  N. W. Himalaya, the greutest peculiarity consists in its 
rmall width, while the neighbonring hills rise to  a very coneiderablo olcvation, 
m d  thus  exhibit very different oonditiona of climate within o compar- 
~tively small geographical area. These apparently anomnlous conditions 
u e  best exemplified from tho occurrence of a few chnracteristio Indian 
plants. Tlms, for instance, in some places, Euplwrbia antiyua, Ficzss reliyiosa, 
Yuso and other more or less tropical plants are found on the base of a 
hill, while the  higher portione of the same declivity are adorned with 
the tinest cedar and pine foreats and, above the limit of these trccs, with 
numemas glacial or Alpine p l n t s ,  the summite being cmwned with eternal 

mow and  ice. 
It no  doubt grcatly depends upon the extont both of the arboreal vegetation 

m d  of the brnah wood, whethor the slopes of the mountains a t  different 

elevations always show equally marked distinctions in tho fanna, as they 
do in tho  flora. But, when tho different climatal conditions are placed wiLhin 
such nsrrow geographical limits, it will easily be  nnderatwd that their 
opprorimation is particularly favorable for the migration of species, which 
in time become used to a somewhat Werent  climate, if the respective 
localities ore suitable to allow an emy paES8g0. I shall aubseqoently 
noto severd  inatanoea, whioh apperu to be the malt of woh a gradual 
wlimntizcition. 

The provinco Knnawar, in which many of the ornithological obsomtiong 
Bere reoorded were made, extends from Bhipki to Wangtu bridge (N. lat. 3i0, 

ZY, ; E. long lSO, 33. A largo portion of this province is situated on the N. 
-tern declivity of the central Himalayan range, and h l ~ s  much Tibetan admix. 

tare in ite fanna and flora. Ttuvelling from the Chinese frontier to the weat we - the Tibbtan Cmogm and the Jwnipmu, spuanwsa repleacd by the 
lvger Junip. eeceka, Pimw c~celsa.and o fow othern ; fino specimens of apricot 
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and poplar-treee beoo~ne abundant, and the first vineyards arc to be obsemed 
in tho neighbourhwd of amall wttag.ea. Myrkar iu  e lcqms,  RO common in tho 
Bpiti-and Pam-vnlloye is hardly to  bo notimd anywhere. Tho first extonsivo 
f w ~ t e  of the Hymnlayan Ceder, C e W  dcodma, tilo eatable pine, Pinw 
Bc~ardiana, A6ies excclsa and others, am met with to the west of Chini, which 
isone of the best known plsooe in this portion of the hills, and liee almost in 
the middlo of Kunawar. The villagu of Cl~ini itsolf is situatod a t  an  olevation . 
of about 9,000 feot on an old rivor terraoo, sevoral others of which exist here 
betwoen heights of 7 nnd 10,000 feet, affurdiug the only enitable placoe for 
cultivation. The popnlation is, therefore, in this neighbourhwd rnthor large. 
Tho extensive cultivation n t t m t s  a t  the same timo scvoml birds, which are 
not to be met with in any of the more eastern provinces. 

Tho rogdar formation of the Dhaolndhar - and the Baraletee - rangea, 
whioh is so prominently marked in their N. Westorn and 8. Enstorn extensions 
is hore muuh disturbed and intormptod. Both the ohaim divide numerody,  
beiug connected by different spurs or branohos, which ofton exceod in 

elevation the main rango. The climate is in somo mpoc t s  intormediato 
botwoen that  of India and that of Tibet. Tho moan tomporatnro vnriea in 

summer (botwoen May and Soptomber) from 45 to 80 degroos within 24 
hours ; t11e solar heat amounting to about 100 and vory soldom rising to  
120 dcgroes. I n  winter tho thermomoter stands lowost (bolow Zom a t  night 
Limo) in January and tho first half of Fobrnnry ; tho moan temperntnro of 
the winter-month boing about 32O. Thcro in no particular rogdarity ae to 
the fall of moisture in tho miny season. Occasional showors occur in tho 
summer months, ospocially in June and July. The total fall of rain, eapocinlly 

including the heavy snow fnlla in Febmnry, doos not probably much exooed 
six inches. 

The limit of vegetation almost corresponds with that of the snow line, 
lying between 17 and 18,000 feot ; the limit of the growth of troos baing 
Tory nonrly 12,000 foot. We ofton find a t  this limit Botula Bajpaltra,  
end in other plffics Pinvr excelsa, which rnngee almost higher and ox- 
tends farther into tho interior than either Mnus Ucrmdiana  or Cednrs 
h o d m a .  The eatnble pine ie, I think, peculiar to the Sutlej valloy nnd tho 
smds are a favorito fwd of tho rero S i t b  leueopsis. F~INQILLID.&, like 
Metopomia pusilla, Loz ia  Hima layam,  Propasser rlwdockroils, or ficgilqu 
Hyntalayanua, are nnaally found at  the limit of troes, whem they .generally 
nleo brood. 

Othor lean aommon Bpociea of trees in tho noighbourhood of Chini ore 
picca Ivclbiana, Pitbus Sinithimla, Al ies  ercc.ls(c, T u u s  baccntn, two epccios 
of Acrr, Alnua ebngatn, Frax inw ,  Qtwrcus or 1lc.r $c., all mom or leaa rccnlling 
a Eumponn ohmnotor of vogotntion. In  foroste, an woll on tho mom 
open and grnesy elopos of tho hills, aro dso found n nunlbor of common Eu~oponn 
plaub, for instanoo 1Zai1wcnclu;t acris, C ~ ~ l t h a  l~alus tr i s ,  Aclo~~rJ ccstirulu, 
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T-wi~e of inale ,  C m v o l v u ~  us&, Evphra.sia offieinalia, Epilobiurn 
-m and ailglrstijotium, Polenmiurn ccrtruleum, Thlwpi aruenae and several 
others, ohsracteriaing the flora aa one of a temperate olimate. The peculiar 
Wea of the svi-fauna of the province Kunawar are Cyornis ru$cicaudu,, Fregilrs 
EinuaZayanw, E n ~ b e k u  Btewwti, ?fetopoinia pai l la ,  Sitta Isueopsis, Ruticilla 
c i y i l l a ,  6 y l v i p e m  modestun, Abocolntu Hodgsvnii, and many others 
which are during the summer very rarely, p r  almost never, to be observed 
tu the a& of the Wangtu bridge, or on elevations below 8,000 feet. On the 
other hand occur, in almost immediate aseooiation with the former, species like 
the pnrple-tailed Honeysucker, Aefhopyga OouWie, D i m w w  lonqicazrdatw, 
Phuniis  eel~isticeps, and others which are aerially met with only lower 
down ; they appear to heve been ao far acolimatized, that they are found 
broeding oven on theae high elevatiom between 9 and 10,uOO fcut, still 
they are now comparatively rare  bird^. A large number are migratory, and in 
winter make m m  for others which arrive from Tibot end Central Asia; these 
latter species chiefly belong to the BKIN~~LLIDX, ALAUDIDB aud Cotlvrua. 
PEA~IANIDE, PICIDE, and a few Baplou~a are not migratory, but they are 
numerically not so much represented n~ the others. 

The next province on the western frontier of Kunawar is Biseahir, @want to 
which are the hill stat- about Simla and the southern portiona of Kulu. 

When we prooeed fmm the Wangtn bridgo down the valley, we already find 
muaelren on the southern deolivitim of the great barrier between the 
Tibetan and the Indian olimate. The rainy seeson sete in here with full , 

force toward8 the end of Jnne, and laets till the end of September. The 

vegetation on suitable localities and on moderate elevations ia luxuriant 
especially a t  this time of the year; i t  hos much admixture of tile Indian 
subtropical typee and ale0 a great number of plents identical with thoee of 
India in gene& 
Tho fauna of theme more weetern portions of the Sutlej valley can be viewed 

under two somewhat different sections ; namely that of the greater elevatione 
between 12,000 and about 6,000 feet, and that of the l e s w  elevation 4,000 or 
5,000 down to about 1,000 feet. 
The former section includes some of the Lsrgest forests of the Himalayan 

Ceder, especielly in the neighboarhood of Naohar, stretching on one side into the 
Wongar- and Baepe-- valleys, and on the other, along the t o p  of the hille, 
to almost the  immedinte vioinity of Simla. About Gaora and Serahnn,- 
between 7 and 9.000 feet- aome of the finest specimens of the Ulrnlur Hijrm. 

by-, PoaicG *a, Jw1an-s regia, mulberry and other trees ooour, and 
beridee a thiok vegetation of low forests and brush-woods. There exists on 
L h t w  moderate elevations a pfiionlarly mild olimate; the supply of water ie 
rbmtdont daring the whole yesr, and some of the plaoee best adapted for 
dtivmtiom of grain &. rw to be f o n d  here j the population is, therefore, 
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largor thnn on either the higher or the lower elevations. The fanna on the 
wholo much resembles that of Kunawnr, though many of the southern specim 
of birds, insects, &c., are here more abundantly f o ~ d  than they are mot with 
in the eastom provinoea Bpecially common and chnractoristic for the climate 
of the summer months are 8pl~enocercw sphsaurw, Muscicapula s u p r r d l l i d ,  
Heniichelidml fuligi,msua, Pomatorhinw erythrogen ys, Trochaloptera, variegatqm, 
Abrornia zantiwschistor. Pyrrhula enjthrocephala, Perimocotus breeirostris, Qal- 

lopluwi.3 albocristatw, and many others. In  winter several speoies of the 
PAQINI, BIPTICILLIN5, ACCY.NTOEIN5 and others are hore more ab1~11dant than 

on the lower rangee. 
The Indian character of the flora and fauna becomes prevalent the more 

we proceed southward, and the more we deacond to lessor elevations. A t  
the Wangtn bridge, the base of the Sutlej valley is only about 6,000 feet 
above the sea-level ; a t  Bon~poor (the principal town of Biaaahir, east long. 7 7 ,  
45'; north lat. 31°, 26') scarcoly 4,000 feet; below Kotegurh about 3,000 feet ; 
and thns rupidly docrewas until i t  is reducod in the vicinity of Belaspoor 
(long. 7 6 O ,  46' ; lat. Sl*, 23') to almost 1,000 feet. The climate of these lower 
portions of the vnlley is in some respects peculiar, but on the whole much 
resembliug that of Northelm India, especially of tho Pnujab. 

There are sevoral indicotions, that  the valley has formerly been better 
populated, than it is nt the present time. The reasons of the decrease of t he  

seem principally to rest in the change of the climate, which moat 

probably was effccted by the bestrnction of the arboreal vegetntion. The 
treo of the lowor elevations ie the P i n u  longifolin, but there can 

be little donbt that tho Cedrus deodara was formerly much more common ; both 
these trees, and especially the latter, appear to have been a t  an early period very 

reduced in number, aud in oonseqnence of this the influence of the periodi- 
cal rains o ~ l d  of tho rnpid changes of the wouther soon became sensibly felt. The 
heavy showers have, after a lapse of a comp8ratively short time, washed away 

the unprotected soil and left behind them bare rocks. Again, on account of 
tho want of arboreal vegetation, the temperature in the shade during the summer 

rises in the narrow parts of the valloy to  90, and sometimes even above 
100 degrees, hot winds being in the months of May or June in the neighbour. 

of Rampoor not uuoommon. We may justly say that thero is a kind of 
interruption in the growth of tho vegetation twice in a year, during the winter 
and partially also in the hot season. This is no donbt a groat impediment t o  
t he  onltivatiou of cereals as likowiae of all other kind of plante and hae, 
thorefore, illdirectly a &rent influenoe upon the inliabitnnta of the country in 

general. We thns gradually come to the conclusion, that the devastation of 
t h e  forests hna, indeed, a pmt deal to do with the h a 1  depopulation of a hill- 

because the irre~ularitios of the weather, i b  rapid ohangee and =. 
tremes, when they once come into operation, are every year increasing, and 

oreato almost irrsurmountable difacnltiea to agricultunrl d t iva t ion .  
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At no great didanoe to tho Weat from W e n  bridge we meet, a t  an 
elevation of about 6,000 feet, with the fimt noteworthy, sub-tropical plant, the 
E u p k d i a  amtiqua, and abont o w  mile from Rampwr a t  a height of abodt 
6,000 feet we oome aamsa the firat specimens of F i c w  religiosa. On the same 

tree we meet with the &-at specimens of the familiar Mina, Arridothcres tristis, 
T m i ~ ~ h w  pagochurn and other common Indian species of birds. Several 
nowering trees and bashen attract the Arachnechthra ax ia th ,  Pipvisoma agile, 

ccupistrata and others. In  low brushwoods are fonnd Prcrtincob cuprata 
and / m a ,  Otocompsa leucogenys, Munia Malaban'ca, Reguloides trocliiloides 
and other familiar birds of the plains. Corvus syleiulc.nn and the noisy Milvw 
gowin& bring the traveller from the last groves of pine-troea under the shade 
of a Pinur indica,, or into a garden of M w m  and orange trees. Such is the neigh- 
bonrhood of Belaspoor, which already possesses all the charaateriatica of a true 
Indian flom and hona  and will, therefore, be considered as the limit to whioh 
my observetiom on the Himalayan avi-fanne of the Sntlej valley will apply. 

Thus the  country, from which the materials for the subsequent remarks have 
been obtained, extends almost from the Tibetan frontier a t  Shipki to Belespoor. 
a distsnw of about 180 miles meaanred along the oourse of the river Sutloj ; 
the direct line across the mountains being, however, only abont 110 milen. 
The provinces situated in that portion of the N. W. Himalaya are Kunawar, 
Bissahir, t he  Southern portion of Kdu, and a few of the small hill etates in the 
neighbourhood of Simla. Thin area lies between the 31st and 32nd degree of 
Korth latitude and very nearly between the 77th and 79th degree of enst 

longitude. The elevations vary on an average from one thouaand to about 
thirteen thoasand feet, for scarcely any birda live in these parts of the valley 
for a great length of time above the latter limit, though further to enat in Tibet 

the same are  usually fonnd a t  considerably higher elovation. With reference 
to the arboreal vegetation to whioh we have so often drawn attention and whioh 
fonns mch  a prominent feature in the physical charaoter of the oount~y, we 
may in general state that the avi-fauna. referred to in the following pages, 
characterizes the geographical range of the Himalayan Conifer trees, beginning 

rt low e1evatiom.-about Belaspoor,--with the Pinua longifi>lia and terrniunting, 
in the Eaet of Knnawar,-with tho Pinw Qerardiana and the Jui~iperw cucelsa. 

The arrangement fouowed in the enumeration of the families and species is 

thatofDr .  J E B D O N ' S  B I R D S  O F  I N D I A , '  to the volnmee and 
of which referenoe in given in Eoman and Arabic numbers, respeatively. 

I. Fam. VULTURIDB. 

The vnltnres, nsually feeding on the carcasses of different animals, 
which ocwionnlly perish unndor the stress of the weather in crossing 
high pasees on the N. W. Hi~~~zrlaya mllges, are the two following; 
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1. Gyps P U L V U ~ ,  Q ?PI e I., (I. 8), which ia the common Earopean 
 specie^, and 

2. QYPR INDICUB, A?C o p . ,  (I. 9), which is very rare in the interior 
of the hills. 

3. NEOPHRON QINCIINIANUS, L a t  h., (Ibis 1866. ZI. p. 233- 
Neoph. pemaopterw apnd J e r d o n, I. 12) is often seen in summer on 
the lower ranges about Relaspoor and Snket, but ie almost never to be 
observed further in the interior. 

4. GYPAETUS BaanaTrrs, L i n . ,  (I. 13) is common all through the 
Sutlej valley and through W. Tibet ; i t  genernlly retires in winter from 
the Northern park of W. Tibet to the more Southern hills, but 
permanently resides abont Chini. The Chukor, Caccabia chukor, and 
other partridge3 are his favourite meal. I t  is, however, well known, 
t,hat this bearded eagle often accepts any other refuse of bones and 
meat, being very often seen near the houses of hill stations. 

When marching through Lahul in 1865, the people assured me that 
i t  very often carries off lambs and kids and is very bold at the time of 
breeding. The natives of Kuln, about Plash and the eastern districts, 
prize the meat very highly, which ie not only eaten by the low 
class, the Kolies, but rather more by the higher class, the Kanita. 
They genernlly tie n chukor on a short string, and stick four or five 
sharpened spears in the ground crossing each other, so as partially at 
least to covcr the bird and a t  the same time to radiate with their points 
in different directions. The eagle is watched from some distance and, 
ae soon aa i t  throws itself with ita usual great force and velocity 
upon the prey, it is overpowered with large clubs before it can 
extricate the spears from its body. 

The Hi~unlayan Gyp. barbalus is, ns regards the deep yellow and 
reddish hue of its plumage, identical with the African variety, while the 
Alpine specimens,-which are becoming very rare,-generally have e 

much paler plumage. 

II. Fam. FALCONIDB. 

5. FALCO PER.EQBINUS, G m e I . ,  (I. 21) is often seen in the upring 
about Kotegurh, but I have not observed it between Nay and the 
micltlle of September anywhere elso in the Sntlej valley. 

A male specimen, shot near Kotegurh in March, has the lower 



plnmage remarkably yellowish rusty, only slightly albescent on the 
throat, where the quills of the feathers are white, while those of the 
m t  of the  plumage are pale brown. 

6. HYPOTB~~RCHI~  ~UBBUTBO, L ia., (I. 33). I found a pair of old 
birds near Chini in August 1866, but I could not ascertain whether 
they breed here, although it seems very probable. J e r d o n says that 
they do not breed in this country, referring of coume to India proper. 

7. H ~ ~ o ~ x x o n c a r s  m a s u s ,  Ho r sf., (I. 34) is not common in the 
forests about Kotegnrh and in Kulu, and during the mmlner seems 
to migrate lnrther to North. 

8. HYPOTRIOBCAI~ Car~uana,  D a u d., (I. 36) occasionally breeds 
near Belapoor, where I found several young birds about the end 
of Nay, but Inever met with a specimen in the interior of the hills. 

9. T~NUNOULUS ALAUDARIUS, B 7 i 8 8 . ,  (I. 38) common all tlirougll 
the N. W. Himalayas, on the southern side as well as in W. Tibet. 
I found this common European hawk breeding near Chini in narrow 
crevices of rocks. The eggs are dirty white, mottled nlld irregularly 
potted with reddish brown. The young birds vary extremely in colonr 
of their plumage, but the old ones are in erely way identical with 
those from Europe. 

10. EBYTHBOPUS VBSPBBTINUB, L i n., (I. 40) rather rarely seen, 
and only in the lower hille. 

11. ASTUB P A L U M B A ~ I U ~ ,  L i n., (I. 45) occasionally appears near 
Kotegurh in the spring, probably on ita way to Central Asia, for I have 
not observed i t  during the summer nlonths any where in the eastern 
parts of the Sntlej valley, not even in Kulu. 

12. ACCIPITSB mus ,  L i n., (I. 51) comparatively rare in the 
interior, but more common in the lower hills. 

13. ACCIPITEB VXBQATUB, T e  m., (I. 52) is by far more common 
than the  last, especially about Kotegnrh, Hampoor, the Kuln valley, 
and rrlso more westward towards Kashmir, but I have not aoen i t  to 
the east of the forests of Nachar. 

14. ACCIPITER? NISOIDZR, B 1 y t h, (an A. gvclmis, S c h e g e 1 !) 
1845.5. A. S. B. Vol. XV. p. 727. The following is a description 
of a full grown male,* an evidently freshly moulted specimen ; it waa 

Known by dissection. 
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shot in the middle of August 1866 in a pine-forest a t  Rogi, abont 6 
miles W. of Cliini. 

Above, dark brown, ashy on the rump and upper tailcoverts ; all 
the feathers on the head, especially in front, and on the sides of 
neck margined and tipped with pale rufons, the rest of the feathers 
above and on the scapnlars being only tipped with darker rufons and 
terminnting with very fine silvery hairs; a narrow supercilium, and 

on the nape, white ; ear-coverts brown, rufescent a t  the lower 
base ; wings brown, the feathers with distant dusky bars on the inner 
webs and pale rufons or ochrey about the middle ; the secondaries are 
tipped pale, the tertinrics more distinctly rufous and both also terminate 
wit11 long silvery films; tail ashy, each feather with four dusky bauds, 
the outermost pair only on the inner web banded, all are tipped pale 
rnfous, and on the e.utl.eme edges wit11 a silvery grey colonr, though 
these edges appear to be very soon worn off. 

Below, chin and throat white, each fenther with a very short dusky 
mcsial streak, the streaks being near the tips a little stronger than on 
the sides, where the white passes into fulvous; the rest of the 
plomnge below is very closely banded with pale and rufous brown, 
each of the feathers having three broad bands of a light brown colour, 
being mnrgiued posteriorly and partially also anteriorly with a rnfoue 
brown ; the remainder of each feather is pure white. On the abdomen 
and thighcoverta the bands become very narrow, and the latter are 
internally much rnfous ; the lower tail coverts are pure white, partially 
tipped with pale brown; tail below albescent, with crosa ban& 
distinctly conspicuous. The sides of the body are much rusty brown ; 
the inner wingcoverts whitish, barred with numerous, narrow cross- 
bars of blnckish brown and pale ochry. 

Length of wing 8 inch. ; tail 5Q inch. ; tarsaa 2Q inch. ; middle toe 

19; outer toe I)., with a small claw ; inner toe 19 inch, inner claw alone 
nearly ) inch, and almost more than double the strength of the outer; 
hind-toe nearly 1 inch, of which the claw is abont the half in length. 
I t  is evident that these measurements are intermediate between 
tho8e of Mr. B 1 y t h 's A. nboidea and the common A. nisw of 
L i n n Q .  

On comparing Mr. B 1 y t h 'soriginals in the Indian Museum I found, 
that one of the three original8 is lost, the other two very much resem- 
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ble in the  upper dark brown colonling our specimen, and one of them 
has some of the tips of the scapulara and tertiaries distinctly tipped 
with mfom brown. The crow bars below are, however, ochreous yellow, 
only with a slight ferrnginous tint on the sides of the breast, but 
not nearly to the extent ati described in our specimen. This cannot 
be, however, of very great importance, for the same colour is very 
variable in A. n k .  The throat is white, and eo far as the feathers 
are preserved, they present a few dark strenks about the middle, 
though on this point neither of the specimens is quite perfect and i t  
ie only to be regretted that such valuable originals were not better 
cared for. The measurements given by Mr. l3 1 y t h are, wing 74 inch ; 
tail 84 inch. The two respective specimens in the Indian Museum 
have the wings 74 and 7Q, and the tail 59 and 59 inches. Mr. B 1 y t h 
supposed the specimens to be females, but they could with a 
much reason be regarded as males. Still it cannot be questioned 
that the typical specimens referred to, are remarkably small as 
compared with usual specimens of A. nisus. 1 found this difference 
especially apparent after having a short time previously procured in 
the lower hills several specimens of the last species. Theclaws appear 
remarkably strong compared with the size of the bird, and the general 
deep brown colour is always very conspicuous, when compared with the 
ashy hue  of A. n i m ;  still I think i t  wants fnrther proof, until the 
species is firmly established. 

Mr. B 1 y t h in his Commentary (Ibis 1866, p. 239,) says, " Dr. 
J e  r d 0 n writes word, that A. nisoicles is not rare in the interior of tlie 
Himalaya," and it is not unlikely that Dr. J e r d o n  observed it in 
the same portion of the hills, where my specimen mas procured, for 
he visited the Sotlej valley in 1864. The species cannot be easily 
mistaken for A. virgrrlwr, which is comparatively very common and 
much larger.* 
15. AQUILA CHBYSAETOS, L i n., (I. 55) is often seen about Kate- 

gnrh, and fnrther towards east. 
A few other eagles and buzzards are not very rare in different parts of 

the Sutlej valley; but 1 have not succeeded in procuring f3pecimens of . 
either of them. The only species, which I have obtnincd in the beginning 

Mr. Blyth tells ino, that hi8 A. ~t~~ is redly identioal with A. gubn;u 
o f 9 c h l e g e l  (Feb. 1868). 
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of Angust 1866, in a forest near Chini, lvas a young specimen oi what I 
believe to be Aquilu peivtata, G ni e l., (I. 63). The specimen is only 
about three-fourths grown ; in colouring it exactly agrees with the old 
bird, except thRt the inner webs of the tail feathers are not barred ; a 
white shoulder tuft is distinctly traceable. Dr. J e  r d o  n eayu, that the 
young bird of A. pennata is white beneath. Thia makes the questioa 
of the identity of our bird doubtful, although, as 1 have said, there 
is no difference in its colouring from that of an old A. pennata. The 
specimen is not a young Xioptre, which always has the beak in propor- 
tion somewhat more slender.* 

16. N r o ~ u s  MALAIEN~KS, R e i n w., (I. 65) is oolnmon about 
Simla. 

17. BUTEO CANEBCENS, H o d g s., (I. 88), is occasionally found 
a t  Kotegnrh, but not beyond in the eastwn dititricts. 

18. CIRCUS CINERACEUS, bf o n t., (I. 97)  occur^ in the lorn hillg 
where it may be see11 to haunt in fields and low hushes, s p d y  in 
the months of Septcluber nnd October. 
19. HALIASTUR INDUB, B o d d., (I. 101) is only an occasional 

visitant of the lower hills ; I have observed i t  between Suket ma 
nlalldi on lnarslly groutid, but liot furtl~cr in the interior. I t  is home- 
times seen in the Knshmir valley about Srinaggor. 

20. Jluvus GOVINDA, 8 Y k e S, (I. lei), common a110ut Kotegnrh 
but veT rarely seen furthcr to the East than Rampoor, excopt during 
the time of breeding. I t  does not approach the Tibetan cliulate. 

Species belonging to this family are comparntively rare, although 
several of them may still be found in the wooded districts betwe= 
Kotegurh and the Baspu vnlley. 

21. SYBNIUM NEWABBNSE, B o  d g B., (I. 122). An unusuaLly large 
of 21 inches in length, with the wing of a little over 1 8  inches, 

and the tnil of 10& inches mas shot a t  Kotegurh in February 1866. 

22. SYRNIUX NIVICOLuI+f, H0 d 9 8 . ,  (I. 121). 1 procured ono 
specimen of t h k  species above Chini, at ea elevation of 14,000 feet 

809 Ibis, 1867, p. 140. I cannot help thinkiug that Licnt. Beawn, who was 
very eager to give notico of some of my ~pccimens of bir?s, ia mistaken in pm- 
noanoiug the speoiee to be a young of Nco~. Mulaicwiuis, U ei n w. (Feb. 1m.) 
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another speci~nen waa shot by my shiknrees at Koteg~irh in winter 
lStj6. I t  is in this portion of the  hill^ rntlier n rare bird. 

The greater coverts of the prinlnries have a white terminal spot od 
the outer webs. Thc ~pota on the ontcr webs of the r jr~il l~ are fulvoun 
brown, palcr  on the inner ; the cross bandn on the two central tail fes- 
them are  illdil)tinct, and the plumage is generally finely mottled 
with l i gh t  brown all over ; the tips of all tail-fcntlicrs are white, 
Bclow, on the sides of the breest, and on tlic abdon~en most of the 
ieatliers an, centrally streaked brown, each beiug ularkcd wit11 tbrrc 
crose bars. 

23. OTUS mLaarrs, F I e m., (I. 125) not common in thc forcsts near 

Nacliar. 
21. ATHINII OUCULOIDWI, V i g . ,  (I. 145), common ono~igli about 

Kotegnrh, but very rnrc further in the interior. 

45. GLAUCIDIU~[ BRODIET, fl u r t., (I. 146) l n u ~ t  brced very rnrly 
in  the spring, for I met fully grown young birtleaborrt tlie end of nIsy. 
The species is not rars on tllc Hato niountain near Kotegurh, on cle- 
vations of 7 to 8,000 feet, and ie occnsionally seen all through tlie 
wooded districts of the Sutlej valley, but not beyond the more extennive 
ioreste. It chiefly feeds on small lizards, fro& and insecb. 
IV. Fain. HIR CTNDINIDA?. 
26. HIBUNDO susTIaA, L., (I. 157) is common about Kotegurh, 

and fnrther to Enst. 
27. HIBUNDO PILIFIDRA, B t e p  h., (I. 159). I met with this 

species near Belaspoor, in October 1866 ; the bilds were few and 
probably migrating to tlie plniris, for I found them during the previous 
year rather numerous in the emtern portions of Kaslin~ir. 

28. IIIRUNDO EBYTEIBOPYQIA, 8 y  k e 8, (Ibis, 1866, vol. 11. p. 337). 
The amnller typo, which B 1 y t h  coriuidera ns distinct from 
a. dauriea, L i n., ie common all througlr tlie Sutlej vnllcy, especially 
in the portion between Kotegurh and the frontier of Tibct. 

29. COTILE BUPBSTBIB, S c op. ,  (I. 166). Tliis is n comxnon species 
d l  through the valley, and also occurs on the In11ns in W. Tibet ; it 
may have been occa~ionnlly mistalien for C. riparia wllich is, however, 
much rarer; I have only once procured a upecin~en in flpiti. 

30. CHIELIDON CA~II~IIBIEN~IH, Q o u 1 d, (I. 1167) brceds occauion- 
ally n a r  Kotegurh, but it in more common in the ICulu valley. 
I do not remcillber to have obrjcrvcd CIA. civl~icn, except late in nutuiuli 

8 
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in the low hills. • 

31. C Y P ~ L U B  MILBA, L., (I. 176), common during the winter 
about Belaspoor, flnd in the valley below Kotegurh ; in summer it 
migrates into Tibet snd Central Asia, a few birds only being 0~0.- 
sionally seen in the vicinity of Chini. 

82. O Y P ~ L U ~  APUS, L i tz . ,  (I. 177). I have procured near Chini 
specimens which are perfectly identical with the Enropean bird, and 
the speciea is also common on the I~idns in W. Tibet, especially about 
Lei. I never got a specimen of the newly eo culled C. acuticauda, 
B 2 y t A, if this ought to be really regarded ss a distinct specieq which 
does not seem to k very probable. 

33. CYP~PLUE ABRINIB, G r a y, (I. 177) is only occasionally seen 
in the valley; one specimen was procured below Kotegurh in 
March 1867. 

84. ~ ~ P a a c u s  PACrEIOU8, L a  1 I&., (Ibia, 1866, Vol. n. p. 342). 
It appears that this speciee, to which. (according to B 1 y t h,) 
Q o n 1 d refem C. vittatus, J. and S., C. awtralw, G o u 1 d and 
Himndo opus, var. 8. of P a 1 1 a s ss synonyms, only differs from Cyp 
Zncconym, B 1 y t h, by the blackish-brown chws. I shot last -year 
near Chini several specimem of a Cypselw which, on oomparing 
them in the Indian Blusenm with the original specimen of Oyp. 
leuconyx, do not exhibit the slightest difference in tliae, though they 
distinctly have blackish claws, with no trace of white. The length 
of the win@ diffem from 6) to 69. The birds are to all appearance 
identical with the specimens from the N. W. Himalaya, determined 
by B 1 y t h as b. vittdw, of which J e  r d o n  says (I. 180) that 
they belong to Gyp. ktcconp. As far aa these specimens of the ao. 
called C. vittatue in the Museum are preserved, their alaws appear 
to have been brown and not white. I cannot trace satisroc- 
torily, how far the distinctions pointed out to exist between C. 
Zeuconyx and 0. pacijfew are correct; the species do not seem to 
differ in colonring. Dr. J e r d o n says (lot.. cit. p. 180), that the 
blackish brown is ' darkest on the head,' while in my and in B 1 y t h ' s 
specimens of C. vittatlur, only the back ie glossy blackish brown 
and the head, nape and neck pale brown, exactly like in Cyp. a$fnw; 
there is also in all our specimens a slight, pale supercillium traceable, 
being more histinct in front. 



V .  Fam.. CA PRIIICULGIDB. 
I h e  Bpeciea of thia family are compretively rare, and only to be 

fonnd in the lower hills. I have often observed on the r o d  from 
B i l a  tow& 8utet  the following,- 

35. CAPRIMULQUS INDICU~, L a t h., (I. 192), which is also occrslon- 
ally seen about Koteprh, in company with the smaller 

36. CAPRIXWLQU~ AeIATICUS Ldh. (I. 197). 
VI. Fam. MEROPIDB. 
37. MEROPE VTIBIDIB, L i R., (I Q06), is only confined to the lower 

' 

rangee and is from March till the end of October not uncommon in 
Southern Kulu and abont Belaapoor. Neither the Puropeon lierop 
+adm which is aaid to be fonnd in winter, nor any of the other 
species belonging to this family have been observed. 

VIi. Fam. CORACIIDB. 
38. C o s ~ c w  INDrch, L in., (I. 214) is verp oommon in the lower 

hi& about Belaspoor, but has not been seen further towards Eaut 
than K o k p r h .  

39. CORAOIA~ QARULA, L in. ,  (I. 218). I only shot one epecimen 
near Nadson at the end of October 1865, but I have repeatedly seen 
thii epeciea in the northern Kashmir valley ; it in also fomd in 
W d e m  Tibet. 
Vm. Fum. HALCfONIDB. 
40. HALCYON PUSOUS, B o d d., (I. 224), common about Belsspoot 

md not leaving during the winter the lower ranges of hills. 
41. A ~ D O  slmanLmars, 0 m e l . ,  (I. %O), is the only species 

which ie occssionally seen na far east aa Chini, though it is always 
rare. 

42. CEXYLB RnDre, L in., (I. 282), only in the lower hille to be 
met with. 

43. C s a n  enTmrr, Pig., (I. egg), occure on the ernall etreama 
beyond Rampoor, between Gaora end Serabsn, up to an elevation of 
7,000 f e d  ; in Kauhmir it is very common. 
IX. Fam. PSITTACIDB. 
fleveral species of parrots are during the eammer-monthr fonnd on 

the lower ranges of the Hin~nlnyas, bnt they do not go in the interior. 
Among the more common species are- 
41. P a ~ s o a n m  A L ~ ~ A N D R I ,  L i n. (I. 286), 
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45. PALBORNIS TORQUATUB, B o d d., (1. 257) and 
48. PALIORNIB ROSA, B 0 d d., (I. 259). Only the first ~ n d  l88t 

specirs may occ~eio~lallp be seen above St~ni, in the soutllern portions 
of the Kuln-valley, aud about Kotegurh ; none of them owur more 
ewtward. 

47. P a ~ l s o n ~ r s  snrsercars, H o d y s., (I. 261), is rather common 
in the neighbourhood oj Chilli ; I found i t  breeding near Urni (about 
10 miles W. of Chini) at an elevation of about 8,000 feet. Towards 
the end of August,-at which time the young birds are nearly full 
grown,-its shrilling voice may be heard between Serahnn and 
Nachar almost in every ravine, wherever the elder and the elm we 
abundant, on the seeds of which i t  principally feeds. 

The young bird has no villrrceous spot on the shouldera of the wing, 
the head is dull grey with a greenish tinge, and nearly two-thirds 
of the basal portions of all the feathers and the quilla in their entire 
length are slaty. 
X. Fa m. PICIDE.  
48. Prcus mxaLaYANus, J. and S e  t b y, (I. 269) may be comi- 

dered aa the true representative of the European P. naajor, though. 
i t  is a somewhat smaller bird. The third pair of the outer tail 
feathers is usually towards the tip whitish, tinged rufous, and 
interrupted on both webs by a blackish bar, the tip itself being 
whitish. The female is above uniformly black. 

Common in the cedar and pine forests all through the valley as far 
East as Chilli, and nscending here to elevations of about 11,000 feet. 
49. PICUS BBUNNEIFRONS, V ig., (I. 273). The third outer pair 

of tail feathers is usually also provided with 2-4 spota of whitc ; 
sometimes there are even one or two spots on the inner webs, the tips 
being rarely wliitc ; tho streak below the eye is very seldom black, 
but generally light blown, na also is the front of the herd. 

This ~pcciea is common in the lower ranges of tlie hills ; I have 
not'seen it to the Enst of Nachar, but about Gaom (E. of Rampoor) 
it occurs at elevations of 8 and 9,000 feet. 

50. QECINUS sQua3anaTus, V i  g., (I. 256). Common all through 
the forovts of tho valley up to Chiui, aud ascending to elevations of 
nearly 11,000 feet. 

I procured in B u g u ~ t  1866 near Paugi, a fom milea beyoud 



Chini, a pair of what 1 suppose to be young birds of this ~pecies, 
exhibiting, however, some noteworthy diflerences. Both the spccimeue 
are a little smaller than those usually known as G. squn~rrmc~tus ; the 
green is duller above than below, tl11.oat dirty greenish grey ; 
the feathers on the fore breast and on the vent are mnrgiued wit11 
black, while in  specimens of G. squan~nlalus, shot at Kotegurh and 
in the western parts of the valley, the black margined feathers be gin 
on the lower half of the breast, its frolltal half being green, the colour 
becoming duller on the neck and the throat. The middle tail foathcrs 
are margined with green, not being wholly black, as in typicnl U. 
aquanamatzlrr. The streaks above aud below the eye are almo~t wliitc, 
while in  squammdw they are distinctly tinged with green. The beak 
ie aho shorter, and apparently somewhat broader near the base. 

I t  is, as already stated, much more likely that we have to deal hero 
with a young bird in a certain stage of plumage--perhaps the winter 
plumage of the first year,-than with a distinct species. The red on 
the front of the head of the male is tolerably well developed, although 
not so pure as in old specimens of spuammat~us, i t  is, however, much 
purer than is usual in young specimem of this species. 

51. G ~ c ~ l r u s  STRIOLATU~, B 1 y t h ,  (I. 287) is very rarely met 
with in  the forests west of Kotegnrh. 

There are several other species of PICID= to be found in the lower hills, 
but none of them ie common even as far north or east aa Kotegurh. The 
only other species which deserve special notice are the following ; 

52. Vrvra ~ O M I H A T A ,  B r t. (I. 300). 
The male has above the noetrils a pale yellow frontal zone, inter- 

rupted on the &men of the beack ; next to i t  is an ashy green stripe ; 
the feathers on the forehead are greenish, or ashy white with a slight 
green tinge on their basal half, then black or blackish brown, and 
tipped with golden yellow, having the lateral margins whitisl~, 
Snpercilliar etripe white, widening towards the nape and mingled with 
dnsky near ita termination; ear-coverts ashy brown; a white stripe 
extends from the upper mandible in the direction of the scapulare, 
having below a blackish stripe, which originates at the base of the 
lower mandible. Front edges of the winge whitish ; wiug coverts and 
all the wing feathers dasky brown ; the latter (except the firat two or 
three quills) on the outer edges greenish, the green colour increasiug 
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towards the tertiaries ; the edges of the white inner webe of the two 
central tail feathers are generally also black. The white below has 
usually a green tinge, but is purer on the throat ; each of the feathere 
has abont the middla of its length a round black spot, gradually 
passing into crossbars on the vent. 

The female haa the head above uniformly greenish, occasionally 
aomewhat dull brown. Dr. J e r d o  n 'a description-loc. cit.-seams 
to have been taken from an imperfect female specimen only. 

The Pizn'a minuta of Temminck has the head of the male scarlet 
above, posteriorly black with small white apots; otherwise i t  is like 
the Himalayan species, which though not very rare about Kotegurh 
is very seldom met with beyond the Nachar forests. Near Kotegurh 
it occurs between 6 and 8,000 feet, and abont Serahan up to 9000 
feet ; it is a permanent resident of the valley. 

53. YUNX TOWUILLA L in., (I. 303). I only procured, at the end 
- October 1866 one specimen near Belaspoor ; it wae probably migrat- 

ing from Kashmir, or from Chamba, whew this species is common 
during the summer months. 

IX. Fam. BfEGALA3ItiIDAY. 
The epecier belonging to this family are mostly confined to the 

lower elevations : they are very rarely met with above 9,000 feet. 
64. MEQALBYA vmz~s,  B odd., (I. 808), is common in the forests 

abont Qaora (7,000--8,000 feet). 
55. MEQAL~IUA Eowso~r ,  B o n  a p., (Ibis 1866, p. 868-M. 

LINEATA, P i  e I 1 I .  apua J e  r d  o r I. 309), generally only occum at 
elevations not exceeding 3000 feet, while the nexf, 
66. M E Q A L ~ ~ M A  OAHIOEP~, P r a r k 1. (I. 310), hae not been seen 

even beyond Belsspoor, though common in the Dhoon, oonth of 
and aboat Nadoan. 

67. XANPHOL~ZYA INDIOA, L a t h., (I. 316) ia also aommon in 
the low hills, but i t  does not go even ae far east as Kotegwh, 
where the bottom of the valley is mty abont 8,000 feet above the 
level of the aea. 

XII. f i m .  CUCULIDAY. 
58. Cncmns CANOEUS, L i n., (I. 822) is, between April and 

November, common all through the valley, probably migrating into 
Central Asia. I have elm seen it south of Lei in W. Tibat. Ifs 



cdA d d  the great vhrhbility of the plumage perfedly agree with 
the Enropeon bid. 

69. Cnon~us Pomoowuus, L a 6 h., (L 329), ia very rare in the 
interior of the N. W. Himalayea. A specimen, obtained near Pangi in 
August 1866, hao the upper plumage aniformly rufons-bay, with dueky 
cmes bara, being somewhat lees numerous on the neck ; below whitish 
with a rnfom tinge on the throat and on the front of the braat, parer 
&mar& the vent, all the feathem having narrow croes, black bare. 

60. HIIEBOCO~YX ~PARVEILIOIDEB, V ig., (L 331), only ocoura in 
the lower hills and mmely above elevations of 8,000 feet. 
61. Coco~sma urunoLrcuuua, ff m e 1. (I. 339), io in the summer 

month tolerably common abont Kotegurh, and oscends elevetiom 
up to 8,000 feet; but I have not seen it beyond Nnchar, although it 
-1ly prefers brushwoods to pine f&ests. 

XIII. Bam. NECTUIXIDB. 
62. ABA~ENOTEEBA MAONA, HO d g  e., (I. 860), only ocoure in 

the lower hills abont Belaspoor with the next species, 
63. BTEOPY~A MILBE, &? 0 d g 8., (I. 862). 
64. BTEOPYQA GOULDI~, V I g., (I. 364). The mnle baa the 

black on the head, above,and in front, tinged with purple, gradually 
changing to steel-blue on the nape; a purplish spot somewhat 
below the ear coverts; shoulder-tuft steel-blue ; throat violet, with a 
somewhat d d  black median stripe, extending longitudinally tornerds 
the br&. Supercilliar stripe, cheeks, hind-neck, sides of neck, 
back, scapulare and lesser wing coverts deep crimson ; loree and some 
feathers on the cheeka glosslesa black ; rump yellow, upper tail covert0 
&.d-blne, central tail feathers in the middle purplish, like so~lle of 
the next edged bluiah : the rest are blaclrisk with greenish white tips, 
the white being especially conspicnous below and inoreasing towardr 
the outer tail feathers. Wings and their longer ooverts dmky brown, 
with the exception of the first and second, edged with olivaceons 
green, paling towards the tips ; dl the wing feathers are internally 
at the bees white, a little lean EO on the extreme edges. Breast and 
belly bright yellow, paling towards the under tail cover&, and on 
the bre& with more or loss crimson. A11 the feathera with metallio 
lnstw have their baed half black, the yellow feathem whito. 

The W e  ie olive green above, brighter on the back aud ocoasiondly 
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wit11 mme crimson feathers on the sides. All the feathers on the h d  
and nape are centred dusky ; rump yellow; wings dusky, as in male, 
but somewhat more brondly edged with olivaceons green ; tail edged 
with greenish, only the three or four outer paim being tipped whitish. 
Below pale green, somewhat ashy on the throat, generally becoming 
yellowish towards the vent. 

Bill brown, much paler below. 
Very common about Kotegwh and through the whole valley as far 

east as Chini, living here at  a i  elevation of between 9000 and 10,000 
feet. This is probably the only honey-sucker, which freqnents such 
great heights in the Himalaym. I nevcr noticed here B. Xipa- 
Eelaeis H o d g s., which is decidedly a 1aiage~ species. 

65. A s a o m ~ c a ~ n ~ ~  L~IAICA, L a t h., (I. 370). 
Male ; the body has usually the same uniform glossy green colonr, 

as tho back and the head ; the pale tips of the tail feathera are not 
always traceable and, when they are, i t  is generally only the case on 
the onter-most feathers ; the sides of neck and the breast are pnrplish 
green, a longitudinal sltripe on the throat and the rest of the lower 
plumage purplish black. 

Pemale ; above dark greenish grey ; the feathers on the head nar- 
rowly centred dusky ; wings dusky, externally edged paler, front eclgcs 
white ; tail blaclzish, the feathers with a purplish lustre on the outer- 
webs, tipped white, which increases towards the outer pairs ; below 
greenish yellow, more distinctly so on the front of breast, paler on the 
throat and towards the vent, greenish ashy on the sides; thigh 
coverts yellowish. 

The species occurs as far east as Wangtn bridge, and is especit~lly 
common in the lower and warmer  portion^ of the valley, as for 
instance ncar Rampoor; it does not, however, ascend to greater 
elevations, than 7,000 or 8,000 feet. 

66. P r~a r soa r~  AQILE, Ti c k., (I. 376,) not common, nnd genernlly 
to be met with in the low hills, where I observed i t  in May ; i t  does 
not go to any considerable height, or to any distance in the interior, 
being very rare to the north or east of Kotegurh. 

67. M Y Z A N T ~ E  roNreacTns, o d y s., (I. 377). The old male 
is above nniforni dark bluish, metallic grecn; the young one in 
distinctly grocn and all the feathers are tipped fulvons ; below the 



throat in more white in the young bird, than it is in the old one. 
Female above glossless olive brown, green* on the scapulam and 
upper tail coverts, and possessing a green metallic shoulder-tuft ; 
below greenish yellow, more whits on the throat, end grcwnieh or bnfi 
on the rides. 

Tolerably common in the lower hilla, but rather rare in the eastern 
park of the  valley. I found a pair near the Gaora bungalow at an 
elevation of about 7,000 feet : it was most probably breeding here. 
The speciea ie RLso pretty common in Kulu and in the neighbonr- 
hood of Kiehtwar; it most likely ranges over the whole of the 
southern declivities of the N. W. Himalayas. 

XIV.  Am. CERTHIADB.  
68. C ~ T H I A  HIMALAYABA, V i g. ( I ,  380). The laat primaria 

md the eecondariea of the old bird are somewhat fnlcone toward8 the 
termination of the outer webs ; the tips of the mondaries are dwnyr 

prrle- 
The young birds have the fnlvons spob on the upper plumage not 

so well developed, and a11 the feathers below are tipped very narrowly 
with dusky ; the white ie also not so pure a. in the old birds, but 
there ie no other perceptible difference between them except in the 
length of the bill. Very yonng specimens have the bill sometimes 
nrcely halt an inch long, and from this all padatione are met with 
up to a length of very nearly one inch. Buch considerable changer 
in the length of the bill are likewiee common in the Picids, Upupidca 
and allied families. Specific distinctions which are occasionally pro- 
posed upon the difference in the length of the bill are, therefore, not 
dways wfliciently reliable. 

Thie ia the only species of Certhia, which ia common in all the 
fowste of the Sntlej valley, from above Belaspoor to near 8iingno1u, 
ranging dmoet from the plains up to elevations of nearly 12,000 feet. 
It is the true representative of C. familiar&* of Europe. 

69. TI~ODROMA rrorblrra, L i n., (I. 383), in found all through the 
N. W. Himalayas, and during the summer months in W. Tibet and 
Centd  h i a .  

70. HIYALAYPN~~,  J. and 8, c. 886), is not rare in the 

I am informed by Mr. Blyth, that this speoies hm been l8bely proourad in 
tbs Bimalayaa, (Febrclay, 1868.) 

4 
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lower bilb md abolit Simla, but it is very seldom met with beyond 
i the Waogtu bridge, and at elevations exceeding 9,000 feet. 

i 71. ~ ~ I T T A  Imcopers, a o u 2 d, (I. 886), ie tolerably oammoa in 

I 
the neighbourhood of Ohini, where it chiefly feeds on the aeede of 
Pinus Gerardiarro, but it is very rarely to be seen near Birnla 
br at Kotegurh, except in winter. In 1866, I obeerved i t  between 
Bndrawar and Kishtwar at on elevation of 6,000 and 7,000 feet, 
feeding here on eeeds of Phta sxcelsa. Its voice is a loud, uniform 
melancholy 0811, while busily engrrged in securing a pine-eeed in the 
bark of s large tree. 

I have never met with any other species of &'&a in the interior, 
wooded ranges of the N. W. Himalayas. 

XV. Faam. UPUPIDAC. 
'72. UPUPA BPOPB, L i *., (I. 390), common during the enmmer aU 

through the N. W. Himalayas and in W. Tibet. The plumage of the 
Tibetan bird does not differ in the least from that of the European. 

XVI. Ebm. LA.NIIDAC. 
73. LANIUB BBYTHBOROTU~, V i  g., (I. 402), very common dl 

through the N. W. Himalayas and W. Tibet. 
The female has the grey on the head and back paler, the tertisrisr 

more broadly edged with rnfona or fulvoue, and the tail feathers tipped 
pale ; on the whole the grey and rufons colonre are very variable in 
this species. The young bird ie like the female, but all the coloun~ 
are usually still paler. 

74. LANIU~ HA~DWI~KBI,  Pig. ,  (I. 405). The head above ia often 
ashy-white, and the nape and back pure aaby. The tertiaries are, on 
the outer webs towards their tips, pale femginons, the two onternlo& 
tail feathers on each side being white, except on the terminal half which 
is blaok like the inner web, the tips however remaining white; the 
next two pail% have only the bases and the t i p  white, and OR the four 
central fenthem there are below occasionally tracea of white t i p  
perceptible. 

The species ie rather rarely met with about Kotegnrh and only 
occurs as far east as Nachar. In 1865, Iobserved it between Bndmwar 
and Kishtwar, but 1 do not remember it from Kashmir. Adam 
(Proc. 21001. Soc. 1868, p. 488) etatee that he nerer 8aw it on the 
Western Himalay as. 



75. Lurm a s m ~ q u s ,  B 1 yt  h, (I. 407), was only onee met with 
cant of C h i ,  but it ie dnring the summer Illore common in W. Tibet.- 

76. Ps~~o~a~ocorua SPUJXOSU~, Lath., (I. 419). I have only once 
procured a pair north of Belaspoor ; it does not seem to be found in 
the interior of the hills. 

77. PIBICBOOOTUS BBEVIPOBTBIB, Pig., (I. 421), is an the contrary 
found everywhere in the low hills, even in winter. Daring the summer 
m n t h s  it migrates into the interior, ascending to the limit of. 
for&. I t  is common about Clhini, breeding on elevations between 
9,000 and 10,000 feet. Borne of NJ- specimene are fdZy 9 inches long. 
The red and yellow patah on the wiqy of the male and female, reepea- 
tirely, extend only up to the fimt four qnilis, the 2-4th of which are, 
b w u d s  their termination, on the outer webe insinuated and edged 
with pale. 

'J!he young bird resemblee in yellow colonring the female, but aU 
the fathem above are tipped whitieh, forming ohort crose bass; 
below, the yellow ie paler, throat and breast barred .with dusky u d  
whitish, the white being more promineat on the vent and the lower 
tail coverts. 

78. D r c ~ u s m  LON0IOAUDATU8, a a y, (I. 430), the only specieg of 
Dronga which M wrmnon all through the valley. I t  breedu about 
Chini a t  an elevation of between 9 and 10,000 fe3  and probably goer 
beyond the Knnawar frontier into Tibet. 
XY 11. Family, Y U8CICAPIDB. 
79. TCHITEBA PAEADIEI, L i n., (I. 445), common in the summer 

month in Kuln and eastern Kaahmir, but it is rather rare in the 
eastern portions of the Sutlej vdley ; I have never eeen it much 
b e g d  the Naohar forests and above elevations of 9000 feet. 

The colonr of the plumage i n  known to be very variable. I met with 
old malee, which had half of the tail feathers on one side white and 

the other half fermginons; and again some which had only the 
t h t i o n e  of the long oentral feathers ferruginona. It is probable 
tht even old birds often vary in the annual wlou~ing of the plumage, 
Mr. Cawin (Journ. Am. A d .  Nat. Sc. Philadelphia, 1860, vol. IV. 
p. 823, pl. 60, figs. 1-2) describes from the weet coaet of Africa, uuder 
&e name of Jfuscipela Duddui, two epeciluenu, apparen~ly belunging 



28 ' Orndhologicccl Obrsrwkio,~ in the 51c6lq valley, P o .  1, 

80. Lmooolraor roeoovatmsm, Frankl., (I. 451). I found th io  
specitm in summer between Kotegurh and Nachar, on elevntiona of 
6-9000 feet ; i t  is a rare b i d  ; one epeaiman wae procured below 
Kotegurh in Xarch 1867. 

81. L~uooolruoa ALBOPBONTATA, Frankl , (I. 452). Dr. Adams 
remarks that this species is only to be met with on the lower ranges 
of the western Himalayas. I obtained, in October 1865, several 
epecimene above B e h p o r ,  but have never seen i t  much further in 
the interior. 

82. CRYPTOLOPHA OINXBL~OAPILLA, Pi e i l . ,  (I. 455). The bill is in 
young specimens much ~horter  and comparatively broader a t  tlie 
baee than it is in old ones. The species does not go eaetwards beyond the 
more wooded pa& of the valley near the Wangtu-bridge, and hardly 
ever aecenda to greater heighta than 8000 feet; it ia, however, most 
common a t  Kotegurh between 6000 and 6000 feet, and at  dmilar 
elevations a11 over. the lower, onter ranges of the N. W. Himalaya. 

83. H r r r o ~ m m a  PULIOIN08UBtJ Ho d g s., (I. 488). The old male 
ie above oliveceoue ashy, the feathem on the head being broadly centred 
ducky ; the wings and tail are darker, the middle portions of the 
inner webe of all the wing-feathers forming a large fulvoua browu spot 
which is opecially oonspicnons when the bird i on the wing. Some 
fenthore on the front of the head, above the nostrils, the loree, and 
partly the eyelids are white ; the front edges of the wings, chin and 
throat are also albescent, passing on the breast into ashy grey, and on 
the vent, espeoially on the nuder-tail coverts, again into white. 

The old female is almost exactly like the male ; the white above 
the nostrils, on the chin and on the interior edges of the wings being, 
however, eomewhab rnfescent ; the tertiaries and the longer wing cover& 
areasoally also externally margiued and tipped withfulvouaor rnfeacent. 
The female generally appeals to be somewhat larger than the male. 

The young bird h& the plumage above much darker, sometimes 
rather black or deep brown $ all the feathem above and on the 
mpulara am centrdly streaked whitigh or pale fulvous, the atreah 
varying in breadth in different epecimene, being however alwaye 
oonspicnoae towards the tips. The wing coverte, tertiaries and, t o w d  
a e i r  terminations, partly the ~econdariee are more or less broadly 
wqiqd with ferrugiuow, the entire tips of the tail feethem being 



W y  of the eame colonr. Below, the plumage is albescent, more or 
leas gray, the feathers on the breast being edged with dusky. The 
change of plomage.is very remarkable ; there are warcely two speci- 
mens to be met with which exactly agree in colouring. 

It is very probable, that the young birds of this species a m m e  
their full plumage only after the second year. In the first, the pale 
atreaka on the upper plumage seem to be large and of a more fulvoue 
colonr, the brecrst more dusky ; in the second year the streaks are 
nurow, pale white, and the plumage below more alkscent. Although 
I have no direct observations on this point, I think i t  probable from 
the fact that I obtained, far in the interior, birds of this last colouring 
in May, and those of the first description not before the end of June 
and then only on the lower elevatione of the onter ranges; in the 
interior not before July. 

The species ie very common between 4,000 and 11,000 feet, at 
which elevations I often found it in the neighbourhood of Chini. I t  
is not only seen on low branches, but very often on a dry perch near 
or on the top of a tree (especially of the oak), constantly dashing 
&r i m - d e  and returning again to the ealne point. In 1865 I 
procured a specimen in Lahul, on the southern side of the Baralatae 
prss at an elevation of more than 13,000 feet, but I do not remember 
having seen it anywhere in W. Tibet, though it may occur. 
It ie a h  rare in all the more western parts of the Himalayas, in 
Charnba, Ki i twar  and Keahmir, while it appears to be frequently 
met with on the eaetern ranges, towards Nepal. 

84. EUHYIA~ mLanom, Vi g., (I. 463), is only a summer visitant 
to the hills ; it breeds about Kotegurh, but does not go eastwar& 
of the Nachar forests. Compared with other allied species it is con- 
ddered to be rather a rare bird. 

85. C ~ o s m  BUFIOAUDA, S w a i n s., (I. 468). The lores and eye- 
lid are whitish ; wing feathere why brown, pale rnfous on the edge4 
ol the inner webs and olivaceone on the outer edges. The rump is 
only slightly, the upper tail coverts bright ferruginoua, and the'tail 
mewhat  darker. 

Male and female do not seem to differ in colouring, except that the 
bnraet ia eomewht more albesoent in h e  latter. 
In the young bird all the feathere above are more or l e a  whitish, or 
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fnlvous on the central tips ; the amme pale ooloar a k  have dl th. 
oater edgings of the wing featbere, the tips of the tertiaries and J e  
wing coverto, the latter being eomewhat mfous. Below, the whita 
ia dashed all over mth  dwky, the feathers being edged dark ; tad 
mfous, as in the old bird. This kind of spotted colonring of the young 
birds is charrcteridic for nearly all MUWIOAPID~. 

I found this species abundant among the apricot trees near Chini 
and Prngi, in K u ~ w a r ,  between 9,000 and 10,000 feet The yonng 
birds were full grown at the beginning of August. In habite it 
resemble8 other fly-catchers, generally ~i t t ing on a low branoh of a tree 
and occasionrrlly darting after the pawing ineects. I have never seen 
it aecending very high in the air, as for instance Hum. jidiginorum 
nmally does. I t  is very probable that the species is alao found farther 
to the east, in Tibet, returning during the winter to the low hills or to 
the plaine. The only other place, where I procured on the 15th June, 
1865, a specimen of it, was at Kangeer in North Lahul, at nu elevation 
of 11,000 feet. 

The species, which Dr. J e r d o n (loo. oit. p. 468) mentions undsl 
the name of Xwc. d e c u l a ,  8 w a i n a, m being probably identioa 
with C. ni@wEa mmt be altogether a different bud ; for among a 
number of more than 20 specimens of' C. '-A, of both sexee and 
of yonng birds, there L not one which has a trace of orange on the 
throat and breast, or any blue coloaritlg above. On account of the 
want of the last colonr, this species may be considered aa rather .D 

abnormal form of the genus, identicating moreover a pecnliar type of 
MU~O~OAPIDE. 

86. ~ U ~ C ~ C A P U L A  ~ U P I B ~ I L I A ~ T E ,  J e r d., (I. 470). 
Old male ; above the sides of the head and of the breast are P~ls l i an  

blue, brighter on the head ; the feathers on the rump are on the basal 
half grey, then white and tipped blue: the shafts of the srrme are mbite, 
while those of the back and herd are grey. Win@ and tail are black- 
ish, the feathers externally edged blae ; tail-feothers white on their 
b a d  half, except the two central onee which are in their entire length 
black. A white mperciliar strip extends towards the nape ; brea deep 
bluish black ; moustaches black ; front edges of the wings and the 
inner margins of their festhers more or l w  albeaoenf. Below, m the 
&in, throat, middle of breast, belly and lower td-wvexb pure w U e  ; 



the feathem being dark elrty on their basal half, w e p t  thwe on the 
chin and throat, which are entirely white. 

In the dd fd all the Hue of the mole is ashy grey, with an oliva- 
ceoua tinge, *th r little blue on the head, back and especially on the 
upper tailaverto, and occasionally also on the edges of the outer webs 
of the wing and tail feathers ; both the latter are dusky brown, the tail 
having no white at  the base ; o very indistinct pale snperciliar 
&ripe is p m t ;  lores whitish; the front-head above the nostrils 
m d  pertially the cheeks have a distinct rufoua tinge. The whitr 
below is less pure, than in the male, and eomewhat fnlvoua, especially 
om the chin and on the throat ; the sides of the breast are pale grey. 

Bill and lega Mack in both male and female. 
The young muZe ia above blackish brown, with more or lees numerous, 

pale fnlvons, triangular tipots, with which all the feathers are centred 
towarda the black tips. The external margins of the wing-coverts and 
tBe tertiaries are aleb pale ; the tail ir white on the basal half ae in the 

mde. Below, the plumage on the chin and throat is pale fnlvous, 
the front d the breast down towards the vent spotted, all the feathers 
being margined and tipped with dusky ; purer white only on the under 
tailooverta. The change of the plumage begins abmt the end of Jul J 

ar in An@ The fnlvons spots disappear and the young mde is 
~oloned, liko the old female, but with much more blue above, 
eqmially on the back, on the ecspulars, on the rump and on the he& ; 
the nape and the lateral spots on the breast remaining grey 
a romswbat olivsoeoae. In this stake I found the young maltw 
retiring from the interior hills to the plains, or at  leeet to the lowe 
hills, but I have not been able to aecertain whether the7 do or a d  

obtain their fdi colonring before the next spring. 
Tba yswrg f e d e  in every respect reeembles the young male, except 

that the general colour above is rnore grey and less dark, the lateral 
spota on the breast being very indistinct ; the tail has no white at the 
b e ,  .e likewise in the old female. 
Thh epeciea is om of the moat oommon birda in the Sntlej 

d l e y  and ia men all the way from Behpoor to Pangi ; I f ~ u n d  it 
i n  gene* in the N. W. Himalaya, mending elevatione up tp 
12,000 feet. Ab-t Kishtwar, it is pfill not uncommon, but 
k tsrer in the Bind-dley al Kashmir, being ale0 ocoaeionally met 
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with in. the neighbouring districts of little Tibet. I observed it 
between Draa and the Zoiji pass. 

B 1 y t h (Ebb 1866, p. 372) mentiona, besides dl. mctigma, two 
other allied species, iK. ciliarw and leucoehirla, as having beer figured 
by H o d g a on. None of these have been seen by me in the interior 
of the N. W. Himalayas. 

87. SIParr ~TBOPHIATA, o d g 8.) (L 479). The b d  white on the 
outer tail feathers is decreasing (not increasing, as hated by J e r d o  n) 
in extent towards the outermost feathers. This apecies mnet in 
aummer inhabit the more eastern regions of Tibet, near the maram 
of the Sutlej, for i t  only coma in winter to Kotegnrh, and even then 
is rather rare. I noticed it a h  repeatedly in Rupshu and on the I n d a  
I t  appears to be more common in the esetern Himalayae. 

88. SIPHIA (EBITHBOBTIRNA) L E U C O Y E L ~ U B A ,  H o d g 8. (I. 479). 
I have met this species only twice,having procured a male near Kotegurh 
in September 1866, and in the nest month a feinale specimen near 
Mahaan, N. East of Simla. I t  appears to be a very rare bird. The male 
has the breast light grey, but scarcely with any purplish tinge. The 
female resembles that of Muec. superciliarig, being olivaceone brown 
above and dusky on the inner webs of the wing-feathers ; tail fermgi- 
nons, especially at the base ; chin, throat and vent white, breast and 
part of abdomen pale olivaceous brown, especiully on the sides ; nnder , 
tail-coverta slightly ferruginons. 

The bill ia much more feeble at the tip, than in typical S p h k  and, 
if the dintinctions of Nitidula and Eythrostenza from Muscicap.1. are 
admitted, it wonld be more correct to place this speciea in the genns 
Erythrostema. 

89. EBYTH~O~TEBNA LmCUBA, Cf m I., (I. 481) ; very mI'0 abont 
Kotsgnrh, but apparently more common to the west, for I have pro- 
cured several apocimena near Srinagur, in Kashmir. 

XVIIS. Family, MER U L I D B .  
90. PNOEPYGA SQAYYATA, B 0 U 1 d, (I. 488), Very rare in the 

forests about Nachar and near Chini ; it is found abont Kotegnrh in 
winter. Another apeciea, somewhat died to P. Imrgicoudata, M o m ,  
-re in W. Tibet ; it is of the m e  aim as the former, but has the 

below yellowish white or cinerous, (not fermginous). 
91. TBOOLODYTEB NIPALEIPBIB, HO d g a,, (I. 491), very rare abont 

Serahen and Nachar, more common in winter about Kotegurh. 
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92. M ~ r o ~ n o n u s  TIYMINCKII, Pig. ,  (I. 500), is nsnally known 
under the name of black-bird ; vcry comrnon all tbrongh tlie N. W. 
EIimnlayas and most probably also to be found in Central A&. I t  
breedsat Cbini and Snngnnm on an elevation of between 9 and 11,000 
feet. 

93. HYDEOBATA ASIATIOA, 8 W a i n  S., (I. 606)), occurs all through 
the valley, but is not usually found beyond the liulit of t l ~ e  Iu I .o~~s .  

94. HYDROBATA CA~HMIBENSIR, G' o u 1 d, (I. 507). I linve o~lly 
seen one specimen of this species on a small mountnin stream betwoen 
Chini and Snngnum, i t  is however more co~nlilou in W. Tibet and in 
northern Kwhmir. 

95. IIFDBOBATA 7 s ~ .  I have obtained through my ehikareca a 
specimen of an apparently new species of Hydrobula, whicl~ was slrot 
on the Sntlej river below Kotegurh a t  the beginning of March 1867. 
The following is a short description. Entire plurnnge light nshy grey, 
spotted with dull white, more white below, the white spots vcry lnrge 
on the belly and breast ; chin and throat yellowish white, each fea- 
ther tipped dnsky ; wing and tail blackish, all the feathers xiarrowly 
margined with white ; bill and legs pale or whitish brown. Lengtli of 
wing 3) inch., tail very nearly two inches ; bill only Q of an inch long. 
The spotted plumage makes it probable that this species only is a 
young bird of some other known form, but this I am for the present 
unable to trace out. The young of H. midien, which is the only specics 
common in  tlie lower hills, line the throat nntl the front of tlie breast 
perfectly white, t l~ns  differing fro~u our bird. The species might 
belong to  H. Cnshmirelaein, but for thilr it is rather too small. Purtlier 
lnaterials o~ily can settle this point. 

The  bill of Hydrobata ruuch more resenlblca that of the MOTA- 
CILLIDB than to that of tho MEEULIDZ ; Uonnpnrto's classification of 
nyrlroLato, in the neighboulhood of Ewicurus, dlotacilla a. oth., sccnls 
to be, therefore, a more natural one; the habits of these birds are 
also in favour of this classification. 

96. ZOOTIIERA XONTICOLA, V i g. (I. 509). 
A sil~gle specimen of this xl~c,cies was procured near Kotegurh in 

Pebrnary 1867. The general colouriilg of the bird cert:ri nly recalls 
that of many other Xerulins, but the bill is somewhat similarly formed 
to that of PomuLmhinus. IIead and nape are dark olivaceo~is brown, the 

5 
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feathers on the top of the head being centrally streaked pale brown; 
back,rump and scapulars blackish ashy, the feathers somewhat more ashy 
near the tips which are black ; wings dusky brown, with a rufons tinge 
on the outerwebs ; most of the longer wing coverts are centrally tipped 
pale brown ; tail dusky brown, obsoletely barred on the outer webs, tho 
outelmost pair is paler than the rest ; sides of neck olive brown, the  
fenthers with pale brown upots and blackish tips; a short black streak 
extends down from the base of the lower mandible ; chin and throat 
yellowish white, each feather tippetl dusky ; the feathers on the  breast 
are olivaceous brown with black tips, some of them on the sides with 
pale spots ; centre of the abdomen and vent white, the feathers tipped 
black ; sides of vent rather uniform dusky, lower tailcoverts ashy, 
tippetl with white. 

97. P s ~ ~ o c o s s ~ ~ n n s  CYANEUS, L i n., (I. Fill), very common, ex- 
tentling all through tho N. W. Himalayas, from tho plains into W. 
Tibet ; i t  nlso procee~ls further to  Central Asia and Siberia. T h e  
specimens from the lower hills occasionally have in sunlnler somo 
feirnginous co lo~~r ing  on the sides and the lower tail coverts, but thoso 
of W. Tibet have not a trace of it. They appear to  be a little smaller 
than tho European birds, but there is no real specific distinction 
between them. A specimen, shot in winter a t  Kotegurh, is entirely 
blne, ~ i t h  dusky wings and tail ; i t  also has nowhere a trace of white , 
or fcrruginous. The plumago of the young bird, which in general 
resembles tho femnle, exhibits variations quite similar to  those known 
in tho European spccies. 

Of the second species of this genus Pleroc. caetaneocollis,* Lees. 
(I. 519), I obtnined in the beginning of September 1865 a fine 
specimen north of D r a ~ ,  in  W. Tibet. I t  ought t o  occur in  tho 
Punjab during the minter. The colouring quite agrees with the 
description quoted by Dr. J e r d o n. 

98. OROC~~STES ERYTUROQASTRA, Pig., (I. 514) is only found in the  
lower hills nbont Simla and Kotegurh ; but the neat smaller species, 

99. OROCESTES CINQLORHYNCIIUS, P i g . ,  (I. 515) goes further to 

* I hnvo since, in the Viennn Museum compared thia with ayoung male of 
the Ellrapean B. smatilis, with which it perfectly agr- Tho two epeci- 
therefole rel.7 probably are identical, (Fob. 1860). 



East ; i t  is common about Serahan and Nachar, but rare at Chini, 
and is not likely to  be found to the east of the lwt cedar-forests. 

100. GEOCIUELA UNICOLOR, Ti  c k., (1. 519) is rather rare in this 
part of the  valley, but more common in Chamha, Kishtwar, Kauluuir 
.nd even in little Tibet ; i t  prefers \vooded diutricts to rocky and bare 
places. 

101. T o a ~ u ~ u s  W ~ R D I I ,  J e  r d., (I. 520), is not common in the 
lower hills. I have not seen it beyond Serahan, where once only, 
in Angnst 1866, I met with three specimens ; it  is rarer in the N. W. 
Himalayas, than any of the other thrushes. 

102. XRBULA BOULBOUL, L a  t A., ( I .  525). The geographical 
range of this species is restricted to the lower hills about Si~nla and 
Kotegnrh, i t  does not occur beyond Nachar, being far from a common 
bud, though found about Kotegurh the greater part of the winter. 

103. MERULA ALBOCINCTA, R o y  1 e, (I. 526), common in winter 
about Simln and Kotegurh ; its range in sulnlner is between 8 and 
12,000 feet. 

1 0  NBBULA CABTANEA, G o u 1 ( I ,  (I. 526), only arrives iu winter 
at Kutegurh, and probably lives during the summer months in Central 
Asia and eastern Tibet, lor I have not seen it about Chini or Snngnum, 
thongh i t  may occur in the highest forests, near the limit of treed. 

105. PLANE~TICU~ A T R O ~ U L A R I ~ ,  T e m m., (I. 529), is also, only a 
winter visitant to the neighbourhood of Kotegnrh, but it is colnlnon 
at that  time of the year. 

Male; above earthy cinereous brown, most of the feathers on the frone 
and top of the head, and sides of the neck centred dusky ; wings and tail 
dnsly, aU feathers pale olivaceous on the edges of the outer webs ; lores, . 
sides of the head and of the lower neck, chin, throat and front of bremt 
black, all feathers glightly tipped whitish ; the rest of the plulnage below 
white, ashy on the sities ; irlner wing coverts pale ferroginous ; lower tail 
coverts mostly white, some of the longer ones broadly margined, but 
not tipped, with dark rufons brown. Bill light brown, yellowiuh n t  
the base. 

Fernale ; above like the male, less dusky on the top of the head ; lore8 
blsckiah ; sides of head ashy ; chin and throat white with longitudinal 
brown streaks, especially on the sides ; breast cinereous olive, each 
feather with a large triangular brown spot near tile tip, which is white, 
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aides mhy with dusky quills, rent and lower tail coverts mostly white, 
the latter somewhat rufons or dusky brown, as in the male. 

106. T U E D U ~  Honauo~r, L a f r., (I. 531), is common all through the 
hills adjoining the Sotlej valley ; i t  breeds about Chini and in Lahnl. 
The young bird, and probahly also the female, has the feathers above 
centrally streaked pale fulvous, and on the bnck tipped dark brown. 
The p111mage belo\v is very rarely ferruginous, but often fnlvons; 
sometimes almost pure white. The size and number of the cordate, 
brown spots is very variable and scarcely in two specinlens exactly the 
same. Sometimes they are very large and less numerous, not extend- 
ing to the throat; in other specimens they are much smaller and 
conspicuous on all the feathers of the lower plumage. The size of the  
bird itself v~r i e s  from 10 to 114 inches. I t s  voice is exactly the same 
as that of the European T. viscivorus,~ from which after all it  may 
not be sI~ecifically distinct. It often feeds on the ground upon insects 
and berries, but is nltnost as often seen on trees. 

107. OREOCINCLA MOLLISSIXA, Blyth, (I. 533), is chiefly confined to 
the lower hills, not usnnlly exceeding elevations of 6,000 feet ; it  is not 
so cornlnon in the eastern parts of the Sutlej valley heyond Kotegurh, 
as it is more to west, in Chalnba and in the eastein parts of Kashmir. 

108. GRAWXATOPTILA BTRIATA, Pig. ,  (11. ll), is only a winter 
risitnnt to Kotegurh, but then rather numerous. I t  must during 
the summer inhabit the higher forests along the central snowy range 
of the Himalayas, in North Iculo or in Kunawar, though I never mot 
with it myself during the summer months in this portion of the hills. 

109. PYCTORHIS SINENSIS, G na e l . ,  (11. la), is confined to the lo~ver 
hills only, being coulmon about Belaspoor, but it is seldom seen even 
rrs far east as Kotegurh. 

110. STACHYRIS PYRRIIOPS, H o d  g 8., (11. 21). A11 the feathem 
on the head have a pale rufous tinge, those next of the black throat 
have the quills also black ; the quill# of the rest of the lower plumsge 
are-pale mfescent, and of the upper olivaceous, similar to the general 
colonring of the bird ; the bnck and abdomen have a prominent 
greenish tinge ; the middle tail featherd are obscurely barred across, 
and much paler brown below, tl~nll above. 

Tlie Europca:~ spucics i a  in generul sl~lullrr t hzn  t,l~e Himalayan one, which 
has the throat Lnrdly strarkod and of yellowish colour. 



This ia comparatively a rare bird, though occnrring all throngh the 
N. W. Himalayas, chiefly on elevations between 1 and 7,000 feot ; i t  
resembles in its hnbits to a tit, ~ r i n c i ~ a l l y  frequenting brushwood and 
low foreste, b here it eagerly searches after insects. In  the Sutlej valley 
i t  is not found beyond the Wangtu bridge, breeding near Kotegurh, 
Jaora end Serahan, on heights of 5 to 7,000 feet. 

111. P o u a ~ o s n ~ ~ u s  EBYTHBOQENYJ, G o u 1 d ,  (11. 31). Old birds 
usually have a short blackish stripe extending backwartls from the 
lower mandible ; in yonng birds this stripe is rusty, as likewise the 
sides of the neck and of the breast. The inner webs of the wing4 are nshy 
brown, the outer olivaceons, of the snme colour ns the body and the 
tail ; wings and tail are obsoletely barred with dark, cross lines. 

Not common in the forests and thick brush~voocb betweell ~ o t e g u r h  
and Nachar ; i t  remains during the winter in the neighbourhood of 
Sin~la and Kotcgurh. 

112. GARBULAX ALBOGIULARIR, G o w 1 (1, (11. 38). The lateral tnil 
feathers are barred ~ t h  dusky cross lines, the tips are white; this 
species in summer retirw to the denser forests beyond Kotegurh, but it 
ie more common in winter abont this station. 

113. T~OCHALOPTEBON EBYTIIROCEPHALUY, V i g , (11. 43). The 
onter webs of all the wing feathers are bright greenish yellow, with a 
fermginous tinge ; the inner webs are blackish, paling on the margins ; 
the tertiaries are broadly tipped ashy ; all the tail feathers have a yel- 
lowish green tinge, being on the outer edges brighter towards the base ; 
upper and lower tail coverts are ashy and somewhat olivaceous. The 
black spots are occasionnlly almost wanting on the middle of tlie 
breast. The male has the black on the throat purer, tlie chesnut of 
the head somewhat dnrker and the grcenish yellow edgings of the 
w i n g  tinged with more rufous; in otlicr respects of colouring both 
sexes are identical. The yonng bird is above and below on the 
neck, back, breast, vent, upper and lower tail and the thigh-coverts 
nnifonnly light rufons brown, withont any black spots ; otherwise it is 
colonred like the old bird. 

114. TBOCHALOPTERON VARIEOATUM, Ti g., (11. 45), is common a t  
all seasons in the highcr regions of the N. i. Himalayas, and 
wldom descends lower than 5,000 feet. Femnles which I procured, 
in June 1865, in Lnhul, have the onter webs of the wing coverts 
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ashy grey, with a very slight tinge of yellow, but having distinct traces 
of this colour on the outer tail feathers. The male hw a little more 
yellornigh rufous colooring on tlle wings, and the black central spot 
somewhat smaller. 

Other male specimens, shot near Kotegurh early in the spring, 
have the outer edging3 of the wing feathers (except towartla their 
terminations) bright rufous, as likewise the basal portions of the 
outer webs of the outer tail feathers. In the females from the same 
locality, the edgings of the wings and of the tail are more yellowish, 
and the central, black wing spot much smaller. All the specimens 
from Kotegurh have the upper plumage distinctly olivaceous, especially 
on the back, while the Lahul specimens are more ashy. The longer 
wing coverts are always more or less chestnut and all the tail feathers 
are broadly tipped white, or sometimes in the male a little mfous. 

The voice of this species is a prolonged, monotonous whistle, being 
constantly repented ; during the minter it lives, I am told, partly 
on insects, gearching careiully after them in the hollows of willow- 
trees, &c. partly on bnds of different shiubs. T l~ i s  and the next 
species belong to the few* birds which remain in Lahul during the 
winter. 

115. T~OCHALOPTERON L ~ E A T U M ,  vig., (11. 60), is one of the 
most comnlon species of birds all through the N. W. Himalayas. It 
is found from the low hills, near the plains, throngh the entire extent 
of the Sutlcj valley up to Sungnum, and very probably farther east- 
wards. I t  is not usually a migratory bird, for it renlains at Kotegurh, in 
Kulu, and even in Lahul, all the year round, feeding on insects or 
bnds, like the previous species. The specimens, which I procured 
in Lahul, were somewhat more ashy on the head and breast, and the 
central edgings of the outer webs of the wing feathers were leas 

rufous, while they are generally conspicuously so in epeci- 
mens shot in the lower hills. There is scarcely any difference in the 
brightness of the colours between male and female. 

116. SIBIA cAPIsTaaTa, Pi g., (11. 54). The shorter wing-covert8 
of the quills are black ; of the longer coverts the first are black, the 
next white for the basal half, the rest grey on the outer, and black on 
the inner webs ; the k t  coverts are also white, with asliy and rufous tips. 

Only about a dozen spcciea. 



The quills are distinctly insinuated towards tlie tips, which aro nlostly 
grey, the rest of the quills being black, but paling towards the margills 
of the inner webs ; the secondaries are dull black, some of tlie last 
ones ashy on the onter webs, especially towards the tips, only the 
central margins of the outer webs being shining black ; the tertiaries 
are rnfoua with pale quills, ashy on the outer, and blacltish on the 
inner margins. The black fenthers of the head are somewhat paler 
in front, and have the s h a h  white for tlie bnsal half. 

Rare about Kotegnrh between 5 and 7,000 feet, chiefly frequenting 
bmsliwood and low forests ; generally feeding on insects. 

117. C ~ A T A R R H ~ ~ A  cAnnrTr, D u m., (11. 67), is often seen in tho 
low hills to the north of Belaspoor, but does not go any conaidernlle 
distance in the interior. 

XIX. Fam.  B R A  CHIPODIDX. 
118. HYPSIPETES PSAROIDES, P i g . ,  (11. 77). Only the greater 

portion of the onter webs of the wing-feathers are atil~y, the innor 
nebs are brownish black, like the tail, the outermost feathers of which 
are extornally and near the bnse also tinged with ashy. Con~n~on in 
the forests between Kotegurh and Nachnr, ascending elevations ud to 
9,000 feet, though generally to be seen between 6,000 a1111 7,000 feet. 

SiLia is very closely allied to this genus, and the species very much 
resen~ble each other in their habits ; it  ought to be placed in this 
family. 

119. O T O ~ O M P ~ A  LEncoomns, Q T a y, (11. 90) is found all through 
the lower forests of the Sutlej valley, and is occasionally seen as far enst 
JIS Chiui ; but in tlie low hills it seeins to be replaced by the next 
ppecies, tlie common Bcngnl bulbul, 

120. PYCNONOTUS PPOLEUS, H o  dgs., (IT. 93), which does not 
penetrate to the interior of the hills, and is rare even in the neighbour- 
hood of Kotegurh. 

Several other species of this family nre nlso found near the plains, 
but very few extend to the interior of tho hills. I may mention 

121. ORIOLES K U N D O O , ~  S y k e s, (IT. 107) and 
122. ORIOLU~ MELANOCEPUALUS, L i n . ,  (11. 110) ; both aro occa- 

lionally seen between Kotegurb and Ranipoor :~nd in the Kulu valley, 

Ibis, 1867, p. 10, Blytlr Bay8 it only differs from 0. gnlbtbla  by its larger and 
differently shaped bill, and in having some black feathere porrtarior to the eye. 
(Beb. 1868). 
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I)nt .generally only bctmren 4 ant1 5,000 feet ; the forlner has been seen 
solitary at Gaora up to 9,000 feet, and is colnmon in Kaahmir. I also 
received a speci~l~cn of 

123. ORIOLUS THAILLXI, V i g., (II.112), from near Kotegurh, but 
h ~ v e  not myself observed this species. 

XX. Fam. SYLTIIDE. 

124. C o ~ s ~ c n u s  SAULARIS, L i n n . ,  (11. lli), is common i n  the 
lower hills about Bclwpoor, also in  Chnluba and in Kulu, but is very 
rarely met in the Sutlej valley, even about Kotegurh, or farther t o  
cast of t l ~ i s  stntion. 

125. Tuamzoara CAYBATENSIS, L a t  h., (11. 122). 
The male ha3 tlio lower plumnge shilling bluish black, the  tail  

is darker than the wings, being more brown, and the feathers of tho 
forlner are obsoletely barred with dull cross lines; the edges of t h e  
outer webs of most of tllc tail nnd also of the wing-feathers have a 
metallic lustre. 

Fen~ale ; wings and tail are darker brown than the upper plumnge, 
the lower being light brown, much paler on the throat and on the sides 
of the neck, the ear coverts being gcncrally somewhat rufous. 

This robin is also much more colnnlon in the more wcstern portion 
of the hills and in Kulu than i t  is in  the Sutlej volley, except ill the 
autumn, when it  descends t o  the  lower hills near Belaspoor; i t  
chiefly frequents bushes and low woods, fectling on insects, for wllich 
i t  generally searches on the ground in the neighbourhoocl of streams. 

126. PATBINCOLA CAPRATA, L i n  n. (11. 123). T l ~ e  fe~nalu is in  
summer plumnge utliforllily brown, pnlcr or sooty brown below, 
allescent 011 the tliront alld ou tile {ores, rufesccnt tuwnrtls the vent ; 
the lower tail coverts being nlnlost white, the upper rnious ; there ore 
also usually some trnces of white on the npperlnost w i ~ l g  covert?;, k c .  

Columon all throiigh the Sutlej valley up  to Nachar, but seldom 

farther to  east ~ L o v c  elavations of 5,000 feet. 
127. PAT~L~NCOLA INDICA, B 1 y t A, (11. 124) ; the winter plumsge 

is much softer nltd is nssunic~l about October, before the birtls retire 

to  the plains. Tllc species occurs will1 tho forulcr, and g e l ~ e r ~ l l y  
ngreetr \\it11 it in habits. Yuung birds arc cstrc~nely variable in 
coluuring. 



128. Parsrrrcor,~ FEBBBA, H o dg 8 .  (11. 127). 
OM male; the ashy above is sometimes qnite uniform, without 

any black streaks; below the white is either pure or somewl~at 
ashy on the breast, very rarely is there any rufescent tinge traceable. 

In the old female all the brown plumage above is edged paler; 
there is scarcely a trace of a white wing spot ; the tail feathera are 
on their onter webs mostly ferrnginons; the lower plumage i~ albescent, 
with a slight rnfous tint, pnre white on the chin and the throat. 

The youq  male has all the feathers above dark blackish brown, with 
pale brown or fnlvous central streaks, the wing coverts and tertiaries 
brodly  edged and tipped with the same colour, more femginous on 
the back and upper tail coverts ; below whitish, da~hed all over with 
dusky, purer white on the throat end towards the lower tail-coverte ; 
tail black as in the old male, but the white on the onter w e b  pesees 
towards the tips into pale rufescent. 

The young female is like the yonng male, the general plumage is 
only somewhat more brown, and all the pale and white streaks or 
edgings, are mnch more rnfous and almost purely ferruginous on the 
nppm tail coverts and on the tail ; below whitish on the throat, the rest 
of the plumage with a distinct ferruginons tint. 

The yonng birds appear to assume the plumage of the old ones 
before thoy retire to the plains, for I found them changing the 
mme already towards the end of August. 

Common with the previous species, and nanally aeen about Chini, 
where i t  also breeds. 

The form of the beak of Patrineola is more like that of rgiphia or 
Eythrosterna than that of any species of the SYLVTXDE, and in their 
habits they mnch more resemble the previons birds. The place 
assigned to Patrineola in this family does not, therefore, appear to 
be qnite a natural one. 

129. SAXICOLA ~lrucuaom~s,  U Y e r i n ,  (JS. 130), and 
130. SAXNOLA PICATA, Cf o i l  2 d, (B  l y t h, 11. IN), have been ob- 

served towards the end of October in the lower hills about Beleapoor, 
Girnla and Kotegnrh. 

131. SAXIGOLA ornmrm,  L i nn, (TI. 132), generally retires also 
during the winter to the plains. The only species which occaeionally, 
during the cold weather, remains in the Kulu valley and near Kotegurh 
is the next one, 6 
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132. SAXICOLA DEBERTI, R i ipp. ,  (11. 132). The middle portions 
of all the wing feathers, except the one or two last tertiaries, are white, 
becoming purer towards the secondaries ; back and ficapnlars are more 
or less pale white, often with a rnfous tinge ; the longer feathers of 
the upper tail coverts are also somewhat rnfous. All the black on the 
throat, sides, neck, the wings and the tail, is pure in summer, 
bnt rather brownish in winter. 

In  the female the head and the neck above are more uniform light 
brown, with a slight ashy tint ; back less mfons, wings and tail of the 
uame brown colour as has the male in winter; below uniform pale 
brown, albescent on the throat and vent, with no black whatever. 

This species is one of the most cotilmon birds all through western 
Tibet; it  migrates to the plains of Northern India in winter. 

A large number of species of RUTICILLINB inhabits W. Tibet 
and Central Asia during the Bummer. I may mention R. phmicura, 
Linn., R. mjventriu, Vieil., R. erythrogostra, Guldenst, and others. All 
these specie0 migrate in minter to the plains, but their stay in the 
Sutlej valley must be a very short one. I defer any remarks on theso 
species, as I hope to make farther additions to my materials on the 
Tibetan fauna, and publish the results separately. Tlie only species 
which ia found common in the eastern parts of the Sutlej valley, though 
generally only on the Tibetan side of the Central Himalayan range, ia 

133. R U T I C ~ L A  C ~ ~ R U L E O C E ~ H A L A ,  vi g. (11.141). 
' I n  old malm the white edgings of the secondaries are soon worn off 

and disappear ; a white wing patch is chiefly formed by a portion of 
the scapulare and the posterior wing coverts. The margins of the iuner 
webs of all the wing feathers are pale, purer towards the tertiaries. 
DR. J e  T d o  n supposes, that the fenaale* is coloured similarly t o  the 

male, which is not exactly the case, so far at lcast ae the summer 
p l u ~ n ~ g e i s  concerned. Old jemales,  hot about the end of July 
1866, nre above uniformly light brown with a slight olivaceous 
tinge, the feathers on the head are centrally strealred dusky; the 
posterior part of the rump and especially the upper tail-coverts are 
fermginous, wings and tail dusky brown, the feathers of the former 
externally edged pale, the outer tail-feathers margined rnfous on their 
b u d  half; the wing cove~ts are edged and tipped whitish. Below 

See also Blyth in Ibis, 1867, p. 15. 
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much paler brown, albescent towards the vent and lower tail coverte 
which are white with brownish quills; thigh coverta brown. Bill 
and legs black, the latter irid dark brown. 

The young bird haa the general brownish colonr of the female, but is 
above and below spotted with whitish, each of the feathere being 
centrally on the terminal hall white, the tip itself, however, blackish ; 
upper tail covert. ferruginoua, lese in the male, a little more dis- 
tinct i n  the yonng female. The yonng male has the wings and tail 
blackish hrown, the wing coverts broadly tipped and the tertiaries, 
margined with pale white ; towards the tips a little rufescent. I n  the 
yonng female, the wings and tail are rather sooty brown, and all the 
edgings have a distinct fermginous tint. Bill and legs blackish brown 
in young males, and light brown in yonng females. 

This species occnre plentifully, beyond Pangi and about Chini, 
generally on small streams, it also breeds here ; it is also common 
in Spiti, Lahul and southern Karnag, wherever any brushwood 
exists. 

134. CJLSYOBBOBNIB (RUTICILLA) P U L I ~ ~ O S A ,  P i  9. (I. 142). This 
species ought to be placed in Chmrrornis  and not in Ruticilla, the 
beak being towards the tip much stouter and more evenly curved in 
the previous genus, while in Rulicille it is more etraight nnd slender. 
I n  habits the present species also perfectly resembles tlie next one, 
both being generally found near the rapids or waterfalls of mountain 
streams. OId maler are occasionally seen with a few feathers of pure 
white on the top of the head, and thus likewise recalling the cbnrac- 
teristic colouring on the head of C h , .  Lucocephala, Vig. In  the old 
female only the tips of most of the wing coverts are usually white ; the 
primaries arepxternally edged pale, round the bill the white has a 
distinct rnfous tint ; the outer tail feathers are white nearly up to the 
tip, it being grey, this colonr gradually increasing until the central 
feathere become nearly wholly grey, except at the base which always 
remains white. 

The young bird resemblee the female in the general ashy colouring, 
the plumage is spotted, the white spots below being however 
larger, and the feathere centrally, towards the tips, streaked white; 
the tertiaries and most of the longer wing coverts are tipped 
with dous ,  which is ~pecially distinct on the external margins. I n  
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I tlie young mab all the edges on the outer webs of the wing feathem 
are bluish, the general colour is dark ashy brown ; the tail often 

I 

I has the white on the baee fermginons, which is in the young female 
1 rather mixed with dueky, the general wlouring of the plumage above 

being greyish brown, and the external edges of the w i n e  slightly 
ferruginous, not bluish. Young malea, shot in November, very closely 
resembled the old ones, except that the general dark cyaneous colour- 
ing and the ferruginous on the tail were not equally pure. 

Very common all through the Sutlej valley fromabout 3,000 feet 
np to 13,000 feet ; it is plentiful about Chini and can be seen allnost i n  
every ravine. I found it, ae also Rut. mjventrk, breedilig near Loaar 
in the Spiti valley on an elevation of 13,000 feet. I t  Lives here 
during the summer, but migrates to the lower hills about October, 
when the young birds are full grown. 

135. C H ~ M O R R ~ R N I S  LEUCOOEPJ~ALA, Pig.  (11. 143). The femab 
is duller black, than the male, especially on the rump and belly, the 
black feathers only being tipped pale rufous ; the posterior vent and 
the tail-coverts are pale fernginow ; tail itself chesnut ; in all other 
respects of colouring, male and female are similar. 

Common all through the N. W. Himalayas, extending from the 
lower wooded ranges far into Tibet and probably into Central Asia. 
When I crossed the Lanier pass (somewhat above 20,000 feet) in 
Rupshn, the only bird, besides Olowrnis penicillata, which I have seen 
the next morning upon an elevation of about 17,500 feet, Was t h h  
species. I have observed several specimens, but i t  is not likely, that they 
were breeding, tor the temperature certainly must fall here to, or 
below the freezing point of water, every night all through the year. 
During the cold weather, the species migrates partially to the low 
Himalayan ranges, partially to the plains of Northern India. 

136. LARVIVORA CYANA, H o d g 8. (11. 145), is a rare bird in the 
Sutlej valley and does not go eastwards beyorid Nachar. I t  chiefly 
frequents low woods between 4 and 7,000 feet. The general colouring 
very much recall8 that of Sitta Himtrloyana. 

137. JANTHIA OYANURA, P a 1 1 n s (11. 146). The female hse (in 
winter plumage) a narrow snperciliar stripe ; the external edges of all 
the wing feathers are of a similar pale greenish, or olive brown colour 
sa is likewise the upper plumage of the head, the acapulara and the 



back. This species does not occur in summer to the meet of Nnchar 
and not below 8,000 feet. I t  breeds near Chilli and even here almost 
only near the limit of trees at about 12,000 feet. I t  is often seen 
rhont 'Korzog in Rupshu, on an elevation of between 1 5  and 16,000 
feet. During the  cold weather, i t  is tolerably common about Kotegnrh 
and occasionally also about 8imla. 

138. TABSIGER cnrwlsns, H o  d g a. (11. 149). Only one specimen 
wae procured in  winter at Kotegurh, i t  is a female and somewllat 
maller, than the  measurement given by Dr. J e r d o n, the wing being 
only 29 inches and the tail hardly 2 inches ; I have never met the 
species on my summer visits to the Sntlej valley, or in W. Tibet. 

139. CALLIOPE PECTORALIS, GT o u Z d (11. 150). The young bird 
b above dark drown, the feathers being centrally streaked pnle yellow ; 
wings brown, wing coverts tipped and edged externally with slight 
rnfescent, upper tail coverta with a ferraginou~ tint ; tail brown, except 
on the four central feathers, being white at the base and tipped whitish or 
pele mfescent ; superciliar stripe pale, scarcely traceable ; below dull 
white, all the feathers on the chin, throat and the breast margined 
dub. 
Ibre in t h e  eastern par& of the valley, generally frequenting brush- 

wood~; migrates to Tibet and Central Asia during the mmmer. 
140. CYANEOULA S w C I C A ,  L i n r r .  (II. 152), is not very rare a b u t  

the end of October in the lower and western parts of the valley. I found 
it breeding in little Tibet, where i t  appears to be common dnring 
the hot season. The ymng birds are almost identical in colou~.ing 
with thoee of Calliope pctwalis, except that the ferraginous on the 

of the tail and the whitish tips of the l ~ s t  species are wanting. 
Asthere are in the interior of the hills no extensivegras~y places 

or mamps along the Sutlej, representatives of the sub-families CALA- 

YOHIBPKNX and DRY3aorcmE are consequently very rare, and only of 
the latter sub-family the next species, 

141. BUYA cmIaBrr, H o d g a. (11. 183), is rather a common bird, 
being found on grasny slopes all through the lower ranges of the hills, 
but it doea not go very far into the interior. 

The wide separation of Eurycercua (Lalicilla, Blyth) from these 
bide  appears almost a too forcible one. PUYLLOSCOPINls are com- 

paratively very numerous, but their detcrmi~lations are in many 
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.respects still deficient and very difficult. In  West ~ i b e t  I have 
procured several peculiar and apparently new species which 110 doubt 
visit northern India during the cold weather, but.as they have not 
been yet obtained here, I intend to give of them a more detailed 
account at some future occasion. At  the preseut I shall ouly 
mention a few of the better known species. 

142. NEORNIS PLAVOLIVACEA, H o  d g s .  (11. 189) ; rare about 
Nnchar and Chini between G and 10,000 feet; at the latter locality 
I generally found it between apricot trees. J e  r d o n (111. 572) quotes 
B 1 y t h ' e supposition as to the ideiitity of this species with Aorurnis 
f uliginivente~,* H o  d g e. 

- 143. PHYLLOSCOPUS TROCKILUS, L i n n. ( IT .  192), is common all 
through the Sotlej valley, between elevations of 5 and 11,000 feet ; it 
breeds near Chini. 

144. PHYLLO~COPUS VIRIDANU~, R 1 y t h, (11. 193) and 
145. PKYLLO~COPUS AFFINIS, T i  c k. (11. 194), are comparatively 

rare, but both of them nre during the sunlmer more comruou iu W. 
and central Tibet. The latter species is exceedingly like the European 
Ph. sihilntrix and perhapx identical with it. 

116. PHYLLOSCOPUII ? sp. I procured one specimen of an apparently 
new species near Nachar; it  is not in very good preservation, bnt 
the attention of any future traveller may be directed to i t  by the 
following short description. 

Abovo uniform olivaceous brown with a slight rufons tint, especially 
on the back and on the outer webs of the wing feathen ; wings and 
tail dusky ; below albescent, pnrer on the chin and throat, towards 
the lower tail coverte with a gradnally increasing nlfous tinge ; lores 
dusky, supercilium pale-whitish, front edges of wings and lower wing 
coverts white, with aslight yellow t in t ;  wings 2) inch ; tail 14 inch. 
I n  general colonring, this species resembles Phyllopnewle ramcr,t 
Sykes, but it is decidedly smaller. 

147. REQULO~DES OCC~PITALI~, J e  r d., (11. 196), rare about Chini. 

148. R s o u ~ .  TRoanILoIDEs, Sun d., (11.196) is common all tlirough 
the valley from Kotegurh to Chini, where it breed8 between 9,000 
and 10,000 feet. 

* Vide Ibh, 1867, pp. 21-22. 
t See lbie, 1867, p. 24. 



149. R ~ a m .  PnonEauLuu, P a l l ,  (ZI. 197) ; Regul. clrlomotus 
H o d g a. (III. 873) is not very rare about Chini, where i t  breeds. 
I met with young birds in the beginning of August. 

150. CULICIPETA BU~KII, B u r t., (11. 199), not common in the 
lower hills between Simla and Nachar, but I have not seen it further to 
east. nor on elevations exceeding 8,000 feet. 

151. A B R ~ B N I ~  XANTIIO~CEI~~TO~, '  H o d g s., (11. 202), is the only 
common species of this genus fo~ind on elevations between 3,000 

I and 9,000 feet ; i t  also occurs in eastern Kmhmir, especially near 
Kishtwnr. 

152. REQULUS HIXALAYENSIS,, R y t h, (11. 206). 
The black streak on either side of the crest is very distinct in 

winter. Tlie lores, and a utreak passing above the npper n~andil~le 
and connecting both eyes is almost purely white; the tertiaries are 
tipped pale. 

I 

I procured this species only through my shilraries at Koteglrh, the 
pecimene were shot early in the spring and in winter ; I met wit11 it, 
however, during the summer in the Ilidus valley of W. Tibet ; i t  
breeds no doubt here aa well as in other parts of Central Asia. 

The female has the top of the head unilorm pale yellow without 
any flame colour. 

P 163. HENICURU~ nilcuLilrus, P i g . ,  (11. 212). The young bird 
bas the head, neck, back, scapulars, throat and brenst sooty brown, 

the feathers on the throat and breast centrally streaked paler; 
abdomen, wings, belly and tail ns in the oltl bird ; the former 
does not G u m e  its full plumage till the next spri~ig or very late in 
the s e s o n ;  in some of thc birils the wliite spots begin to shew 
themselves in October, but the feathers on the back want the pure 
black c o l o ~ ~ r  of the old Pird. Common all througll the vnllcy on 
elevations from 5,000 to 12,000 feet, but does not go eastwards of 
the large forests, into the Tibetan clirnnte proper. 

154. H s x ~ c u m s  SCOULERI,~ Pig . ,  (11. 214), is more confined to 
the hills of the outer ranges, but not uncolnlnonly seen ,up  to 8,000 
feet. 

Mr. a. P o  e Z s e Zn of Vienna informs me, that he compared the Himalayan 
mpdmens with several European ones, and in unable to detect any anfficiently 
cba~cteristic distinctions. Both may thoreforc bo proved to be identical. 

t Hen, nigrijrom in stated by B 1 y t h to be e young epecimen of this speaies 
Ibb, 1867, p. 2% 
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I have already remarked, that Hykobata would seem to  be more 
correctly classed here, instead of in the family TUBDXDE. 

None of the true roTaorLLma are, during the summer, very 
common in the Bntlej valley, for most of the species generally proceed 
further north and eastwards, into Tibet and Central Asia. I procured 
R few of them through my shikarees at Kotegurh in April and Nay, 
and others myself when travelling through the valley proceeding to  
or returning from Tibet. The most cornmon species are :- 

155. MOTAOILLA MADERA~PATANA, B I i 8 S., (11. 217) being OCCa- 
sionally seen also in summer near Chini. 

156. MOTACILLA PERSONATA, G o u I dl ( I n .  873, M. DuK~uNmrsIs, 
Syker, II.218), is very rare in summer as likewise the two following ;- 

157. COLABAT~S SULPHUREA, Be c h s t., (11. 220) and 
158. BUDYTBS VIRIDIS, Q m e 1. (11. 222). 
159. BUDYTES CITREOLOIDES, H 0 d g S., (III.873), is txpecially com- 

mon beyond Chini, towards the Tibetan frontier, as also in Lahul and 
north of Kishtwar. Budytes Rayi of Europe occurs in I b h m i r ,  but  I 
have not 111et with it further eastwards. 

160. NEMORICOLA INDIar, G rn e I., (n. 226), has been shot near 
Kotegurh in April, and I also obtained a specimen in August 1865 
near Suroo in the Drag distiict, N. E .  of Ksshmir.* 

The following species, including the so-called Pipits, do not seem 
to  be naturally classed with the YOTACILLINE. The great differences 
which exists in the form of the bill, in the plumage, in their 
habits &c., would seem to justify the formation of a separate 
snbfamily, being rather more allied to the ALauDrNz, than to the 
MOTACILLINB. 

161. PIPASTES MACULATUS, H o d g u., ( I n .  873,) I have only met 
with this. species in the lower hills, but i t  breeds in W. Tibet. 
I t  was observed by me on one or two oc&ions in the Indm valley, 
W. of Lei, in company with the next one. 

162. PIPASTES ARBOREUS, Be c h., (IT. 229), not common in W. 
Tibet and Kashmir ; about October i t  may be seen in the low hills 
nenr Kangra and Belaspoor. The following species, 

163. CORYDALLA RICEARDI, V i e  i 1 l . ,  (II.231), 

164. CORYDALLA RUPULA, Pa e i 1 l . ,  (11. 232), 

Blyth (Ibii 1867, p. 81) eaye that it ie also f o ~ d  near Pekin. 
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165. Aaao~onfn SOEDDA, R iip., (11. 236), 
166. A N T ~ U ~  olssvmus, P a 1 I . ,  (11. 237.), 
167. HETERURA SRLVANA, B o  d g s., (239) also occnr during the 

summer months i11 the Sutlej valley, but- they are generally confined to  
the lower western portions of it,.and donot usua4ly migrate further east- 
wards than Nachar. The elevations upon which- they are found lie 
between 2,000 and 6;000 feet. In crrses.of the absence of grassy and 
shrnbby slopes they are very seldom met with in the denser piue for+ 
a&. The Agrod. sordidn breeds at Kotegnrh, and the Htt. sylvana is 
occasionnlly seen near Cliini, where i t  also breeds. It ia the only 
species which is more comiuon in the valley, and soii~etilnes even 
remains during the winter in the mighbourhood of Kotegurh and 
Simla. All. the 0 t h  species migrate at the beginning of the cold 
areather to tlre pIaixu of Northern India, or to the Llhoons of the Sub. 
IIiinnlnyrn hills. 
XXL Fanr. AIIIPELLIDB. 
168. PTEEUTHIU~ ERYTHHOPTIBUS, Pi g., (El 245). 
I t  almost appeai-s to be a very unlint~irnl separation t o  remove from 

each other the genera Ptheruthius and Lnniua, under the larit of which 
P. erythmpterw has originally beeii described. The species scems 
to combine the chnracters of Laniuu and Tephrodol.ni8, possessing the 
shape of the bill of the former and the short tail of the latter. 

I 

.Kale ; some of the ashy feathers on the back are o f t e ~  tipped black; 
the primaries and secondaries and their cow~.ts are shining black 
on the onter, dnU blaclr on the inner-webs; the quills, beginning 
at the third primary, are kipped white on the inner webs, the white 
increasing up to the sixth primary, then a g n i ~ ~  decreasing, until 
it disappem on' the last ~econdary ; a white wing patch is formed 
by the  basal half of the inner webs of all the tlecondaries and of the 
pimaries, with the exaeption of the first primary. Uclow whibe, nll the 
feathers dark slaty at their bases, abdomen of a light fleshy colour, 
d e r  tail coverta pure whike. The t i p  of the tail feathers are 
distinctly mncronate, and have sometimes traces of golden yellow. 

The female has the tertinries somewhat duller chesnut ; only the 
two central tnil feathers arc wholly dingy green, the others mostly 
black, grecnisl~ on the outer webs sutl tipped yellow, which bcreasea 
t o w a h  the outermost pair. 
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This species is occasionally in the  spring seen about Kotegurh, and 
as far east as Nechar, the highest elevations, at which I observed 
it near Sorahan, lying between 9,000 and 10,000 feet ; it is, however, 
always a rare bird in this portion of the hills. 

169. ALLOTRIUS* SP., tho following is a short description. Head 
slaty, rest of upper plumago greenish, wings dusky on the inner webs, 
coverts of the primaries black ; lateral tail fentliers pale on the outer 
webs, darker on the inner, tipped greenish white; chin, throat and 
breast greyish white, abdomen and vent light green, especially on 
t h e  sides; length of wing 2& inches ; tail 2 inches. 

The  female seems only to  differ by having the head above greenish 

grey, instead of pure slaty, and in having the coverts of the secondaries 
tipped pale yellow; the tail is greyish green, the outer feathers tipped 
dull whitish. Only three specimens were shot, in  February 1867, in 
the  southern part of Kalu. 
170. Slva sTRrauLA, Ho d g s. (11. 252). The  yellow on the  crest 

and below is paler in  the female, than in the mnle; the  back is some- 
what ashy in the former, the blwl; spot on tlie throat smnller and 
t h e  central tail feathers more tipped yellow, while in the male t h e  
tail  feathers are often nearly all blaclr, being chesnut on the inner, 
basal half, not otitcr as stated by Je  r d o n. 

The young bird scarcely differs from the old one, except that its 
plrlmage above, on tlie back, wings and on the tail is a little niore 
ashy, thedusky spots on tbe throat being a t  the same tiuie very siiiall. 

This species in enmmer frequents thick forests, betweeii 6,000 to 9,000 
feet, all along tlie elevated range froin S i d e  to Nnchar; i t  i i n  
general rare and only in wiritcr more colnmon about Kotegi~rli .  

171. PROPARUS (SIVA ?) VINIPECTUS, H o  d g  a. (11. 457). The  
ear-coverts are darker brown than the head and nape ; tlic white 
stripe, extending from the eye to tho Iial)e, is above Lordered wit11 
some blackish feathers ; lores black, back p.,l(! I~rown, rulnp and rlpper 

tail cove* lighter nnd rnsty, longer wing covert8 bright rusty. The  
upper mandible has a very small and shallow, but a traceable notch, 

the  t i l l  is, however, in evcry other respect exactly like ill Sivu, t h e  

This is Allotrius zaathochloruu, H o  cl g s. which J e  r d o n  idontifies m t h  A. 
melanotis, the prenent specioa being, howover, certainly a distinct bird. Goulrl'e 
figure in " Birds of Aeie" pt. VIII. is correct. Albtriua cau only be mnsidorud 
m a enbgenerio divieion of Ytherutl~iw. 



only difference from this genns probably consisting in the greater 
length of the hind claw, which is in reality almost a trifling distinc- 
tion, when compared with other generic characters. The differences 
ot P r o p a m  from Parus are on the contrary much grcater, because 
the bill is  in the latter genns more distinctly conicnl anti the ~~ost r i l s  
covered, while in Siva or Proparus the bill is Intcrnlly rntller 
compressed, lengthened, and the nostrils uncovered. With reprt l  to 
this point as well aa to the coloration of the wings, the habits, &c. there 
appears t o  be a marked relati011 of tho specics of Siva and Proparus 
to those of Garrulux and Trochaloptcron. 1 only procnred a t  the end 
of August 1866 two specimens of Pro. vinipecttui at alheight of 8,000 
feet on the  Matiana hill, beyond Si~nla ; it  appears to be very rare, rind 
would seem chiefly to frequent in summer thick pine-foreat8, in 
company of Siva etrigula. 

1Tf ZOSTSROPS PALPEBlIOSU8, Te mm., (TI. 265) ie very common 
all through the valley, a8 for as any rich arboreal vegetation exis&; i t  
ranges up to elevations of 12,000 feet, breeds about ChiniJ but retiree 
to the plains in winter. 
173. SYLVIPABU~ MODBSTUS, B u.yt. (11. 267). Male in gammer 

above olive green, brighter on the abdomen, on the upper tail-coverte 
.nd on the forehead ; the feathers on the head have bluck quill8 ; an 

t indietinct snpercilium, round the eye and the ear-coverts are pale 
greenish yellow; on the lores andbeneath the plnmngeis whitish, slight- 
ly tinged with greenish yellow, especially on the breast ; wings alld tail 
blackish, externally edged with yellowish green, which is briglltcr 
towards the tips of the sewndariea, 88 also on all the coverts and on the 
front edges of the wings. some of the last primnries and the seeon- 

are usually tipped white; the tail is emnrginated in the 
middle and all the feathers are ulightly mucronate. 

The  f m a b  has the forehead and the plumage below pale white. 
The species is in summer common on the apricot trees about Pangi 

b md chini, but I have not noticed it any where else i n  the vnlley. It 
ie said to remain at Kotegurh during the winter. 

The bill of Sylviparus resembles in many respects that of Cardueliu, 
a d  the feet are as stout as in dfunia, the general coloration is that 
of Zmleropa ; thue the genus represents a remarkable transitioual 

BPa 
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174. CIPHALOPYRCR F L A Y Y I ~ ,  B u r t., (TI. 26;). is still rarer 
than the last upecics, and is to be found only Iwtween elevntions of 
3,000 ant1 7,000 feet ; it  does not go eastwards berond Wangin bridge. 

Sui,-fon~iIy, P A  BINAT. 
175. ~EGITHALISC~S ERYTHROCEPHALCC, I- in . ,  (IT. ?YO). 
176. LOPHOPAANEB MELANOLOPE~S. r i g., (11. !?7:3). 

. 177. L O H P O P H A N ~ ~  acFonccaaLrs, B 1 y i h, (LI. 274). 
178. PARES MoNnCULcs, Pig., (277). 
179. PARUN CINEREUS, V i  e i I . ,  (11. 278). 
All these species, except the last one, are very common in the valley 

on elevations between 4,000 and 12,000 feet. The B. e r y t h r o c ~ p l ~ a l ~  
is occasionally met with migrating from one elevated portion of the 
valley to n lower locnlity, and vice versa. I found the birds in large 

nnmkni movingabout in the morning hours, generally associated 
with dhmb z:.ntho..chiatos, Xus:icopla supe)riliaria, Sitta Bi- 
mala~ana,  and other speciee. The same oLservntion I have made 
previously in ( hamba and in other p x t s  of the hills. 

The fipecies of Zoph.op!anes prefer in srlmruer higher situated pine 
and cedar-foresta. while those of Parus  are more commonly seen on 
the open places and on apricot trees in the gnrdens, &c. P. cinereur 

is by fnr not so common on this side of the snowy ranges, as it is in 
Kanhlnir and in little Tibet. It is the only species which goes farthest 
to north and extends into Tibet, although most of the others remain 
during the winter in the less frigid portions of the interior valleye, 
and only seldom migrnte to the plains. 

180. B~ACHLOLOPHU~ XANTEOGENYS, F i g . ,  (II.279), wns only pro- 
cured in winter at Kotegn1.h and appears to be even at this time of 
the year very rare. The yellow patches on the nape and the sides of 
the hend are very pale in winter and there are occasionnllg even some 
whitish feathers on the top of the head. The coloration of this and the 
allied species is extremely like that of P. monticulm, and thus Nachlo- 
h h u ( ~  may properly be considered 813 a transitional form between 
Lophophanes and Pnrw. 

Sub-fam i'y, ACCElVTORINB. 
181. ACCENTOR ALTAICUS, B r a n d t, (11. 287). The feathers on 

the head, nape and neck are centrally etreaked dusky, those of the 
back and of the scapulars are centrally broadly tipped blackish brown, 



sncl oi the samo colour are tho tertinrieo, being mnrgined with light 
rnfons brown. A rather dark rrtrenk extentls fr,)m the lores below the 
eye ; the ear-covert. l~ave a slight ruions tingc ; the lower tail-coverts 
are dark brown, margined with pure white. 

This species inhabits during the snmnler Tibet and Central Asia and 
comes in winter to the Sub-Himalayan ranges. The largest specimen, 
which was procnred a t  Kotegurh last year in winter, measures 3H 
i n c l ~ e ~  on the wings, tail 28 nnd the totnl length auld not have been 
mnch under 7 inches, the specimen having thus fully the size of A. 
nkalensia, H o d  gs. 

182. ACCENTOR STROPHIATrS, HO d g  a., (11. 287). The generill 
mlonr above is rather olivaceons brown, with a slight rufol~s tint on 
the back, w i n e  and tail are dnsky brown; the white tips on the 
wing coverts are sonletimes scarcely traceable. 
This species is  likewise an inhabitant of Centrnl Asia ; I do not 

remember it even from W. Tibet, altho~lgh it is prol~ally to be fonnd 
there, for i t  occasioually comes in winter to Kotegurh and to other 
Cis-Himalayan parts of the Sutlej valley. 

183. ACCENTOR HUTTONI, Mo o T e, (11. 288). Tlie pale line 
extending downwards from the base of the lower mnudible ia sometime8 
very indistinct ; the black on the throat is below occasionally margined 
with a whitish, pale line. 

Only a winter visitant to the lower ranges of the N. W. Himalayas, 
md common a t  that s e w n  about Simla and Kotegurh. 
181. ACCENTOB BUBECULOIDES, H 0 d g 8.  ( 11. 289). The genernl 

brown hue above is mnch paler in summer than in winter, but the 
fernginone on the breast is brighter in summer. 

This species is common in W. Tibet, of which it generally is 
a permanent inhabitant. It seems very rarely to visit tlic plains of 
Northern Iudia, and even the lesser ranges of the N. W. Himnlnyos ; 
only one specimen wae shot near Rampoor during the winter of 1865- 
1866. 

I have also procured in W. Tibet one appnrcutly new species of 
Awntor  and another probably belonging to the type of hcc.  ?~iodularis 
which has been called Tharrlraleus, but I have not yet succeeded in 
obtaining them on this side of the Hi~nalayas ; they may, therefore, 

better be treated eubsequently with the Tibetan fauna. 
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X X 11. Eic in ily COR Vl D B .  
185. Convus TIBETANUS, H o  d g8., (11. 291). This, so called, 

species i s  coxnlnon in summer all through W. Tibet and only vcry 
few birds conle down in minter to Rulu and the Sutlej valley, nenr 
Kotegorh, but it is finid to be abundant a t  that season in the neigh- 

bourhood of Chini. Althongh generally supposed to be a good 
spccics* Dr. J e r d o 71 inclndes it, and I believe very propel-ly, in the  
list of the doubtful ones. The only difference, froin tlie Enropean Cw. 
cornr, is it8 occasional somewhat larger size, but this is far from 

constnnt. I: obtained in Spiti several specilncns which evidently 
appear to bclong to the same specie!?., anti they are by no means larger 

than true C. corns. Some do not even appenr to erlnnl tllc largest 
measurements of 0. corns, but ~a tltcsc had bccn tnkcn only from 
dried fipecimens, I will not absolutely rely upon them, especially as 
I hope to settle that point more carefully on my next visit to Tibet. 

186. Convus CULMINATUR, S y k e s, (11. 205), is only to  be found 
in the lower l~ills and genernlly retires to the plnins for the winter. 

187. Convus INTERMEDIUS, A d a TIA 8, (11. 29), is most common 
all throng11 the N. W. Himalayas; in W. Tibet it was found by me . 
only W. of Lei, about Kargil, Dras and towards Sknrdo. During 
the summer i t  is the only species met with about Chini and in t h e  
eastern poitions of the Satlej valley. 

The usual measurenlents are ; total Iength 18-20 inches, length of 
wing 12-13 inches, tail 8-88 inches, length of bill 22-23 inches, hcight. 

of the same about 5 inches. 
185. Convuti SPLENDEIIS, P i e  i 2 E . ,  (TI. BOB), is very seldom seen 

to the enst of Kotcgurl~, ant1 only npar the villngcs. 
189. NUCIPRAOA ~ E ~ X I S P I L A . ~  V i  g. (11. 301), is vcry common all 

tllrough the forcsts of tho vnlley, from low elevations to the limit of 
trees, and from Si~nla to Cllini. 

190. NUCWBA~A MULTIMA~ULATA, G o u 1 d, (11. 301). I procured 

Ibis 1867, p. 34. Mr. B 1 y t TL still considcm tho ~prcies as distinct fmm 
C. cwcta. When lately in London ho sliawed mo a largo npeuinlen of this 
epecios, sent from the Ilirnalnyrrs, but I colifcsa that I Ilovo accn in the 
Ml~senms at BIiinich, Dcrlirl and Vicnnn quito ns lorgo ~lwcimcns of the 
Europcun C. co,.aa. I do riot tIiinL that they uro distinct ~;jccioe, (Fob. lB(i8.) 

t 'Vile plumugc of this al~ccic+ in very vari;ilrlo. I oljkiillcvl r;p~,cirnc~~a wllic11 
here very few nlld almost not tracotlblo white R})oLR. 'rile N. it)litt~lculttta, 
wiricl~ U I y t k (Illis, 1HU7, p. Bti) calls an w p o t t o d  spocics from h'epd a p p o m  
k, me rutLcr douLtful (Fub. ltiti8.) 



a specimen of this species in October 1865 on an clevatcd point beyoncl 
Belmpaor, and found i t  tolerably common in the pino and cedar 

forcsts near Kistwar and Bndrawar. T t ~ c  species very nluch resembles 

the European N. cnriocatcccthas, only tllnt the whito Llotcl~es are 
soroewhat larger and perhnps more nunlcroas, the q~l i l ls  a~l t l  the two 
e e ~ ~ t r a l  tail feathers are usrially tipped white ; t l ~ e  plumogo above nlao 
appears t o  be darker, than it  is in Enropean spec in~e~~s .  

191. GARULUS BISPECULARI~, V i  9. (11. 30i),  and 

192.  (JARRULUB LANCBOLATUA, V i  9. (11. 308), ure both colnmon, 

but the latter is more confined to the lower ranges about S i l ~ ~ l n  wl~ilo 
t h e  former occu~x much further to  North, and iu  tlie iutcrior of the  
hills, it is occnsionnlly seen about Chini ; both species nro nlvo coIulilon 
at Kotegnrh in minter. 

193. U ~ o m s s ~  OCCYPITALIS, R I y t h, (11. 309, 77. ~.ii)teit.qin, and 111. 
873).  his is  the only common ~pecies of ZTrocisnn occnrring in the 
Sntlej valley, I never have obwrvetl the U. c~ccullala, (~'ottltl, noticed 
by Dr. J e  r J o n  (111. 8 i 3 )  na distinct from U.ji'uvirostrie of Sikki~n.  

194. DEXDROCITTA RUrA, S c o p .  (11. 314), and 
. 195 .  DEND. HIHALAYANA, B 1 y t k, (111. 316, No. 676, and IIL 

ST-&), are both only fonnd in the lolver l~i l ls  between 2 nnd 5,000 feet, 
t h e  last one ocnsionally occnrs nj) to 7,000 feet ; but vcry sc~ltlom i n  
$he interior of the hills ; both are also wet wit11 in Sootl~rrn I<asllnlir. 

196. FBE~ILUH I~IMALAYANUS,* Q o t i  1 1 1 ,  (11. 319), is rare during 

t h e  summer in  the ncighbourl~ootl of C l ~ i l ~ i  ~ I I I ~  011ly 011 ~1~ra t iox is  of 
and above 11,000 feet ; i t  is, howcvcr, more cow~nou in tl~csc pnrte 

during the  cold meether ; n ~ a s t  of the Li~tls livo in s ~ ~ ~ l n n e r  in tho 
S l ~ i t i  vnlley, Tibet, ncd pro1)nbly nll throng11 Cer~trirl Asin, c s t c ~ ~ t i i n g  
into Siberia, b r ~ t  I Ilave no~vl~cre in  western T i l ~ c t  secln tl1c111 ill I:~r:,.c 

numbers; in  Spiti, I have gcncl.ally ol~servetl t l~eln nt clcvatiol~s fl.0111 

13,000 to 15,000 feet. They live in pairs or t l~ rcc  or fonr togctller, 
m d  a t  some distance from villeges, G c i ~ ~ g  apparently very s l~y.  

I do not think that this is distinct from Freg. gme~~lws .  L. CI o 7~ 1 ti enps tbnt 
the Himnlayan specics has a lurgur Loak, but when Iirtcly in V ~ C I ~ I I I L  I I I I I V L '  conil)nr- 
d my epwirnons with the Euroyeart oucs nud iiruutl, a speoirllcn frol l~ S;ivt~y hnd 
s longor and stronger bill, thm citllor of Iny lli~ili~li~yib~i 011~s ; uizu 1tt1c1 OUIUUI.  do 
rot offer nny distinotions. I srruufily belic\.o tl~tct the Hiruuluyan bird im 
mt el,cci/ieully distinct from the Yurope~n (Yub. 1868.) 
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197. PYRBEOCORAX ALPWUS,* Pi e i 21. (11.3199, ia insnlumer e p d  
all over western Tibet, including the Spiti valley, the eastern districts of 
Kuna~var, &c., but migrates in  winter to  the lower ranges and vtrlleys 
of tlie Nimalnya, k i n g  in t h e  cold wenther specially common in Kolo.  
I n  its hnbits i t  is altogetlier the reverse from the last species, being 
very social and genernlly the  first, and often the onky, visitor to 
the camp of the traveller in Spiti or Ladnk ; i t  is here quite as 

fnn~ilinr ~ n d  quite as noisy in the neigllbourhood of villnges a n d  
ca1111)ing g o n n d s  as the Corur~s  splenrle~zs tlironghout Indin. 

Eotli this and the forn~er  species brccd in holes of rocks. 
XSITI. Ei~vr. STCifiXIDB. 
198-199. STURNUS vuLG.\nIa, L in n., (11. 321), and ST. UNIC~T.OR 

(TI. 325), have bccn both procuretl on the 8utlej to the nor t l~  o f  
Bclilspoor, they ~vcre most probably niigrating from E h ~ u i r ,  where 
they are very n b n ~ ~ d n ~ i t ,  especially nenr tlle Wollar lake. 

. 

'LOO. A c s r ~ o ~ a ~ i ~ t r s  TENTIS, L i n  n. (11. 3%) is common in llle 
lower hills and vnlleyg, but never approaches the northern regions 

ho~dcring on tllc Tibetan frontiers. I n  the Sritlcj valley, i t  is not m:e11 
much farther beyolid Rampoor, or above elevations of 5,500 feet, t l ~ e  l a s t  

highest limit of growth of the Ficus ~eliyiosa; it is also very colnulon 
i n  Knlu nntl all through the western 11ilis extcuding into K ~ u l i ~ ~ ~ i r .  

201. TEMENUCII~S PAWDARCM, (7 na c 1. (TI. 320) ; comnloll in t l i e  
lower hills in the r u t n n ~ n  ; I found it  also abundant in May a l ~ o u t  
Boket anti other plncn, where i t  breeds in holes of trees. It was ns- 

socintcd on the pastnre-grountls nit11 the previous and the next spccits. 
202. PASTOR ROSRUY, L i n n . ,  (11. 333). I t  is vely probable t h a t  

this r;ppcics brcc~is in  the lower hills of tlic Himalayas. 
XX IV. Fam. FRI1\* QILLIUlE. 
203. Muara ~ ~ A L A B A R I C A ,  L i J L  n., (11. 357) ; common in  the 

lower liills anti not ~sce i id i~ lg  elevations above 5,000 feet, very seldoln 
estei~diug illto the iuterior. 
204. BIUNIA SIMILARIS, N. SP. 

There is another plain colourcd species to  be found on the lower 

1,ieut. B e a 13 a n  (Ibis 1867, pp. 137 rind 142) bas muoh doubt ae to the lcga 
of Pyr. a11>i111ts being rod. I bolicve, tlint I llavo diuti~lotly told him t l ~ c  hi l l  
is yellow, aud tho lega nro rcd, there cannot exist nliy doubt on this point. Col. 
Q o t t ie corteinly mietaken in urking the ooloar of the logs for yellow. 



rangee of the N. W. Himalaya. I t  is almost of the same size aa the 
~ IUNIA MALABARICA, or perhap a trifle larger, of a uniform rufescent 
brown colonr, paler below and du&y on the inner webs of the quills. 
The feet are plumbeous and the claws proportionally somewhat 
longer than in the lnst species. I t  has a distinctly more mfescent 
t h e  in all ita plumage, than the true M. Mulabarica. The only 
opecimen wliich I pos~ese ie in a good skate of preservation and 
belongs, I believe, to a ncw species. 
205. PASEBB INDIOUB, J a  r d. and 8 e 1 b. (11. 362,) ie common - 

all tbrongh the N. W. Himalaya, but only near villages or cukivated 

epot9. I t  is during the summer most abundant in the Indns valley 
about Lei, though not a single bird remains here during the minter, 
all migrating either down the valley to the Punjab, or to the lower 
ranges of the Himalrtyaa. 

206. P a s s r ~  cmrurorleus, B o u 1 d, (IT. 385), is plentif111 all 
through the valley, but usually found above elevations of 6,000 feet, 
it is mostly confined to the jungly districts,* though generally not far 
from villages ; it breede in holm of trees. 

207. P ~ X B  LIONTANUS, L i n n .  (IL 366), is only rarely seen in the 
eastern par& of the valley, near C h i  and towar& the Chinese 
frontier. 

208. EMBIERIZA CIA, L i n  n. (11. 371, Emb. XtracAeyi, Mo o r  e, 

372). The general rufeacent colonr above increases from the back 
towards the tail ; the longer upper tnil coverts are centrally streaked 
blnck, the two central tail feathers broadly margined with rufescent, 
this colour being mnch paler in the female ; the two outer tail 
feathers are for nearly the total terminal half white, more so on the • 

inner, than on the outer webs; the breast is uniform why in old males, 
with dusky spots in the females and young birds; the three black 
atreaka on the nides of the head are very distinct, the centrnl one 
becoming much narrower towards the nape, while the grey streak is a t  
the same time much wider. 

This European speciea is very common in summer all through the 
N. W. Hilnalayss on both the Indian and the Tibetan side ; in winter 
it mostly remaim on the lower southcrn ranges. 

JhL, 1867, p. 42, B I y t h is corrccrt in supposing that it ia a tree- oud not a 
home-nptumw. 

8 
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209. EYB~EIZA PITFIYoEnIs, P o 2 l., (n. 870) is Occaeionally shot 
in winter at Kotegurh, but I have not observed it during the 
summer anywhere in the Sntlej valley. 

210. EMBBILIZA STBWABTI, B 1 y t h (11. 974). In the old molc 
all the under parts exteuding froln the chest nearly to the lower tail 
coverts are cheenut, mingled with white on the vent, on which mme 
of the feathere often have besides a central brown streak; the 
outer web of the fiwt pair of the outer tail feathers is mostly white. 

- In  the old female each fenther above is centrally and below only 
terminally brown, the rest iR light ashy or sometimes fnlvons brown, 
internally the feathers are slaty ; chin and throat are whitish, vent 
and edgings of the wing coverts somewhat deeper fulvons ; the edging8 
of the tertiaries are broad with a rufous tinge, upper tail-coverte 
almost purely cheenut. There are generally also some traces of 
brown or chesnnt on the sides of the breaat and on the ecapnlars. The 
two central tail feathers are broadly margined with rufous, the othem 
only slightly so on the onter webs, and beeidea somewhat paler; 
the two outer tail feathers on each side are near the base black, the 
rest being white except on the black shafte; of these two ontermoet 
tail feathere the first one is leaa black at  the base, than the one next 
to it. 
Young femalee differ from the old ones in having all the fulvona 

brown colour much paler, and whitieh. The ymng moles are also very 
like the old ones, only that the brown central streaks on the breast 
end on the head are much narrower, the central tail feathers lw 
margined with rufous and more black ; the cheauut on the scapulare 
and on the sides of the breast is also mmewhat less developed. This 
species occurs in summer in the interior portions of the N. W. Hima- 
laya ; in the Sntlej valley it i~ scarcely seen west of the Wangtu bridge, 
but i t  is very common about Chini and farther to eaet, making a nest 
of coarse grass near the ground in low bushes. I found young birde 
about the middle of June. I t  is only partially a migratory bird and 
remains in the wooded par& of the valley generally all the year, but 
apparently not in Tibet. 

211. EMBERIZA ?warm, Pdl .  (11. 375). The grey on the head 
is rather variable, sometimes it is very conspicnoas, in other cesee 
d y  traceable ; occa~ionally some of the feathem on the hecd are 



mfons. When I passed through the Sntlej valley at Kotegurh, Rampoor 
and Nachar in June 1866, I have not observed a single specimen of 
this species, but on my return through the same parts in August I 
found the males most abundant, but not a single female. I w u o t  
at the present account for the solitary appearance of the former. 

212. Ems-A pnsrr.La, P a I I .  (II.376), is very rare at Kotognrh, 
and only to be seen in winter ; 1 have not noticed it during the 
mmmer in W. Tibet, it mmt travel farther northwarde. 

218. Eurplxn larLaaooapaun, G m e 1. (U 378), is common in 
the low hilb about Belaapoor and Kangra. 

214. h ~ a u a  ma~mrrar~sns, O m e 2. (11. .181), ie generally found, 
on bare slope8 of hills or open placee, all along the southern ranges of 
the N. W. Himalayas, but it never approachee the Tibetan climate ; i t  
doea not go even as far east aa Chini, and it ia very improbable that it 
inhabita the western parts of Central Asia, although i t  may be identical 
with the ~peciea occurring in China. At Kotegurh it breeds in summer 
daring the months of Hay and June, but i t  does not remain here in 
winter. 

wPnrenLraa are eepecidly numerow on the lower ranges during the 
cold weather, while in Bummer they are mostly to be found at greater 
elevatiom, in western Tibet and in Central Asis. Some of the specier 
appear to be, however, permanent inhabitants of the outer ranges. 

215. H B ~ P B ~ I P E ~ A  IOTBB IomEe, Pig. (11.384). The yellow on the 
&k is in the old bird often mingled with aome black feathem The 

female ie like the old one, bat the young 1llci2e hae in the firat 
winter the whole head with the sides, nape, chin and throat ashy ; the 
rest of the plumage is yellowish green, brighter below ; the primaria, 
recondaries and the tail feathers are blaak, the tertiaries green on the 
outer webs, black on the inner, all the coverta being greenish. Common 
about Kdegnrh and N. of Simla, in summer and winter, at elevations 
of 5,000 to 9;000 feet ; the epecien does not go far in the interior, at 
1-t not beyond the limit of the large fore&. 

216. PYBBEULA ERYTEROCBPEALA, P i g .  (11. 389) ; the shining 
blue black feathers on the wings and on the tail are narrowly barred 

with dull black lines ; the species breeds about Kotegnrh between 
6,000 and 8,000 feet, but it is found all through the valley up to the 
limit of the pine and oedar foreets ; it is alao common in Lahul and 
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probably migratea much farther to north into Central Asia and Siberia, 
for very large numbers come down each winter to Kulu and the lower 
ranges. 

217. LOXIA HIMALAYANA, H o d g 8. (11. 393), is only to be found in 
the forests about Chini and towards the east; i t  is rare at Kotegurh 
even in minter, but common in Lahul during the mmmer. 

218. Caa~o~none  EBYTEBINUB, P a  2 L! a 8, (11.398) ; Verg Common, 
on elovntions from 7,000 to 14,000 feet, all through the N. W. Bima- 
layas and in Tibet during the snmmer ; i t  remaina at  Kotegurh in 
winter. The different variations of the plumaga quite agree with 
J e  r d o n  ' s description. 

219. P R O P A ~ S R ~  RHODOCELAYYS, B r a R d t, (11. 401) is not very 
rarely met with near Kotegurh, though more common about Chini 3 
i t  breeds in Tibet. 

220. PROPASSER BEODOOEROU8, P i g .  (n. 402). 
Tlie rose colour of the male is in winter on the forehead and on the 

ruporcili~r trtripe paler, than on the rump; the feathers covering the 
nostrils are vinaceous ; the ehorter upper tail coverts are bright rosy, 
the longer more dull; the edgee of the outer weba of the wing and 
tail feathers are generally mfons, while in the female they are much 
paler. 

The young male very much reeemblea the oId female, except that 
there are always some rosy feathers on the throat, sides of the neck 
and the front of the head. The species is very rare in summer on 
the lesser ranges and is scarcely seen below 7,000 feet, i t  in, however, 
more common to the east of Chini, in Spiti and in Lahul, as likewise 
during the wititar near Kotegnrh and Simla. 

A larga apparc~~tly new species of PBOPAWEB O C C U ~  in W. Tibet ; 
the length of the wing of the female is 4f inches ; it is similarly coloured 
as the female of P. rhodochlamye, but the brown longitudinal s t reah 
below are comparatively inuch sulaller; I have not been able to 
procure aa yet a male specimen of this species, but i t  is possible that i t  
is nat different from tlie lwt named me. 

221. PYBBEO~PIZA PUNIOEA, HO d ge. (11. 406), cornea only occa- 
sionally in winter to Kotegurh and Simla,but is more common eastwards; 
in summer it is found in Spiti and Ladak -on elevations of 13,000 to 
17,000 feet, awching alter food at the camping grounda. I found the 



nest, made of c o a m  grasa, in R u p ~ h n  near the Thsomoriri (Inke), on 
the ground, in a little bush of the Tibetnn furze ; eggs dirty wliite or 
greenish with some dark brown spota. 

222. CALLAOANTUI~ BURTONI, a o u l d, (11. 407). The entire 
lower plumage is in winter reddish brown, and only the tips of the 
feathers are crimson; wings and tail are black, the tips of all the wing- 
coverts, all wing-and tail-feathers are \vllite, those on the tertinriee 
dightly tinted with crimson ; the three pairs of outer tail fenthere 
are terminally white on the inner webr, the white decren~ing fro111 the 
outermost, until i t  becomes reduced on the fourth pair and all the fol- 

lowing feathen to white tip. This rare speciw is found occ~sioi~ally in 
winter on the lesser ranges, about Kotegurh and Simla between 
4,000 and 7,000 feet ; in summer it livea in the highest cedar forests 
on the central rnnge of the N. W. Hilunlayas. I do not remember it 
from Tibet, but i t  very likely migrates farther to the north of the 
Indus valley in W. Tibet. 
223. CABDUELIS CANIOEPB, Vi g. (IL 408)) common in summer nll 

through W. Tibet, wherevcr any thistles nre to be,fouod ; in its hubits, 
flight, Bong and nidification it does not differ at all from the European 
Card. elegans. During the cold weather, it  is very plentifully met 
with a t  Kotegurh, near Simln, and all along the kill stations of the 
lesser ranges. 

224. CURY~OMIT~I~  SPINOIDES, Pig. (XI. 409,) prefers the more 
woocled districts and is in the lower hills not uncommon even during 
the summer months between 5 nnd 9,OUO feet; it  is, however, found 
with the former species also in Spiti and in Lahul. 

225. BIETOPONIA PUBILLA, P a  l l . ,  (11. 410). The female has tlw 
head and ear coverts brown ; there are ubually some traces of golden 
yellow on the forehend, speeinlly in very old females ; the throat is 
pale, breast black, but the nape is rather ashy ; in other respecta it 
membles the male. 

This finch comes only in winter to  the lesser ranges of the N. W. 
Himalayas ; it breeds east of Chini on elevations of 10,000 feet and 
above, as likewise in Spiti, Lahul and Lndnlr. I found old uests made 
of thin twigs, laid out with grass and wool, on ahrube or low treea of 
Juniprw eazelsa. 
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226. L r a o ~ ~  PYGBEA, n. sp.* There is another mal l  finch found in 
Ladak nud in Biusnliir. It is considerably smaller than itfetop.pwd&a, 
the wings being only 24 ; the head and nape are blackish brown, ear- 
coverts mfoue brown, general plumllge above dark brown, the feathers 
being centrally strenked with that colour and broadly margined pale 
fulvou~ brown; wings and tail blackish brown; edges of onter webs 
of the primaries and partly also of the secondaries yellow, the entire 
margins of the tertiariee and the tips of the former, ae well rrs the 
tips and outer edges of all the wing coverts are pale rnfone brown ; tail 
deeply emarginated in the middle, the external edgea for two-thirda 
length from the base yellow, the rest pale rnfone ; throat slightly 
tinged with yellow, reet of lower plumage light fnlvona brown, 
centrally streaked dusky on the breeat and upper vent. The bill is 
very small, dusky above, cnlmen distinctly angular, ridged. 

I procured two specimens of this species, one at about 13,000 
feet near the enows above Cl~ini (August, 1866), and one n e u  Padarn 
in 8. W. Tibet at about 12,000 feet, (September, 1865). I cannot 
identify this species at prwent with any described by Pallaa from 
North Asia, for which reason I think it advisable to introduce 
new specific name. 

227. LINOTA BEEVI~O~TBIB, Gou l d ,  (Prod 2001. 800. Lond. 
1855, p. 216), ia exactly of the same size ae the European Lin. 
montkm, apparently only differing from it  by its paler plumage; 
rare in Ladak and viniting Knlu and the Bntlej valley in winter; 
i t  is ale0 in winter caught near Chini and sometimes caged. 

228. MOITIBBINGILLA ~ Y A T O P Y Q I A ,  G o u l d, (11.413, Birde of 
Asia, pt. 111. pl. 15). 

229. MONTIFEINQILLA ADAIKSI, Y 0 0 9 e, (PrO0. h l .  800. Land. 
1868, p. 482, pl. 156). The longer upper tail-coverts are grey ; the 
secondaries are black on their baeal half. 

Both these species are inhabitants of Ladak during the summer, but 
they have been procured in winter through my shikariee in the Sntlej - 
valley as well as in Knlu. They also visit Northern India in the cold 
weather. There ie a third, apparently new rpeciee of Mont;f*ingiUa to 

Dr. J e  t d o  m informs me that he alm proonred in the Punjab a very emdl 
finch whioh he supposes to be a newnd speoiea of Matqponio ; my npeoimem 
though very emdl appear to be mom allied to Linotcr (April 18611). 



be found in the ffimdayaa, but aa far aa at present known, only occur- 
ring in Lad&, I &all give the description of it at wnie future occasion, 
.a I am at preeent in w o n  of a single specimen. 
230. PEINQILLAUDA N~lro~xooL~, Ho d g 8. (11. 414), is likewise 

only a winter viaitant to the lesser ranges ; I observed it often during 
the snmmer in the south-weatern parts of Tibet .nd to the north of 
Kaahmir. 
231. PB~QILLAUDA SOBDIDA, n. rp. Another specia apparently be- 

lon$ng to the genus E+ingillauda hae been procured by me near the 
B~Irtae-paas in north Lahnl and near Padam in 1868 ; lnst winter 
I got  several epecimene of the wme species from Kotegurh. The 
following deeaription is taken from theee specimens. 

Mole in mmnter; forehead dusky brown, all the feathere mnr- 
gined pale; top of head and ear-coverts uniform rufous brown, 
nape and neck achy brown, back dark brown, the feathers margined 
pale d o n s ;  rump pure ashy; upper tail-coverts blackish, tipped and 
margined white.; wings and tail dusky, the secondaries being narrowly, 
the tertiaries more broadly edged pale brown and tipped whitish ; wing 
~verta brownish, dmky in the centre, tipped whitish and forming 
two conspicuous bands ; all the tail feathers are margined pale; below 
uniform dull ashy, albescent on the vent; lower tail coverts dusky, 
broadly margined and tipped with pore white. The femab has the 
mtire top of the head light brown, the feathers being dusky centrally, 
the ear coverts are pale ; otherwise it is colonred like the male. 

The epecimene which I procured in summer, arb more uniform 
dusky brown above, having all the pale edgings of the feathers much 
lees distinct and the whitish bends on the wing coverts scarcely 
wnspicuous. 

Length of wing 3& inches ; tail 2p inch- ; bill dmky brown above, 
pale on the base and below ; legs greyish brown, irides fleshy brown. 

The form of the bill is scarcely different from that of a typical 
HotatifringiZla, but the hind claw is remarkably longer and like all 
the ;her claws very slender, end more aimilar to thoae of B'ringilZaw24 
than to those of the former genus. 

I have not ~ucceeded in identifying this specioa nor have I seen 

specimens of i t  in any of the European Mneeume, though it is compara- 
tively a common bird. 
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232. MIRAPRA CMTILANB, J e  + d. (11. 420), is the only species of 
this genus which has been observed on the lesser ranges along the 
Sutlcj valley ; it  usually frequents grassy slopes of hills. 

233. CALANDRKLLA BRACBYDACTYLA, 5?'e m m., (11. 426) is common 
in the eastern portions of the valley, beyond Chini, and in winter also 
in the low hills. 

234. ALAUDULA RAYTAL, B u e h H a  vn., (II. 428) ; the typical 
snlallcr species was by me occasionally observed during the sulllmer in 
Lndak, but it probably migrates farther to north ; in winter it arrive0 

1 in Kulu and the nortli of India in larger numbers and is often caged. 
I 235. ALAUDULA PISPOLETTA, P a .! 1 a 8, (IT. 429), will atand ee e 
I distinct species ; it was procured by me near Korzog in Rupshu, but 

appcers to be much rarer than the last species ; i t  most probably also 
mig~ntes in winter to the lower hills and to the plains of North India. 

I n  general colooring, i t  is very like 81. raytal, except that the ear- 
coverts are more whitish, and the feathere on the head and nape very 
narrowly streaked dusky brown, while they are more distinctly streak- 
ed in the former species ; in size it is decidedly larger, the bill being 
in proportion rather long and elcnder, horny above, pale yellow 
below at the base, the upper mandible at the tip a little less curved ; 
legs fleshy brown ; length of wing 3# inches ; tail 24 inches. 

236. OTOCORIS L O N ~ I R O ~ T E I ~ :  U o u l dl (11. 43l), is common all 
through W. Tibet, where it usually remains all the year round, only 
few birds migrating to the lower hills or to the North of India. I found 
this species near the highest passes on the N. W. Himalayas, following 
the trnclis of merchants on the snow and searching after grain. It 
has not been obtained by my shikarees a t  Kotegurh, but I am told that 
i t  is common in winter in eastern Biseahir, and Gould described i t  from 
a specimen, which is mid to have been procured at Agm. I ts  song is 
remarkably like that of a true lark, for which it may very easily be 
mistnken from ite voice only. 

237. ALAUDA LEU~OPTERA, P a 2 1 a 8, occurs in eastern Biseahir 
near the extreme frontier of the Chinese temtory. I have no- 
where observed Alauda triborhyncha, Hodgs., which ought to be 
considerably larger than the next species. 

238. ALAUDA ~ U L Q U L A ,  F r  n n k 1. (11.434), is common all over 
W. Tibet and during the enmmer also in eastern Biseahir, migrating 
to the plains in minter. 



239. G A L ~ I D A  CRISTATA, L i n  9). (11. 436), is often fieen with the 
last ; it  is not rare in the Indns valley about Lei. Both this and the 
former species often remain at Kotegurh during the winter. 
XXV. Fana. TRERONIDAC. 
240. S ~ a s ~ o c ~ ~ c o s  aparcNuuus, P i g .  (111. 463), is the only 

apeciee which represents the family in the eastern portions of the 
Yntlej valley. It is found about Serahan in small flocks, and eome- 
ti- proceeds even as 'far as Chini, being particularly fond of 
mulberry fruits, grove9 of those trees not being rare in any of the 
branch vnlleys ; elder and elm-trees equally are their places of retreat. 
J e  r d o w Bays that the third primary is not insinuated in Spllenocereurr, 
althongh i t  is nnmirstrkeably so in tlie present speciee. 

XSVI. Fam. COLUMBIDB. 
241. A~socoarus HODQUONI~, P i g .  v1I. 468). The first and ionrth 

q n i l l ~  are very nearly equal, the latter being a trifle longer, but both 
ere shorter than the second and third, of which ngain the last one in 
eomewhat longer than the previous ; the second, third and foulth qnilla 
are insinuatedon the outer web% the Laet one eomewhat lees than the 
two othem. 

The plumage is rather variable in different specimens and at diPlerent 
seasons. The male has in winter the head and throat more whitish, 
t h e  vinaceone colonr above more brown, the pmterior palt of the 
beck, the wings and the tail greyish brown, and tlie white specks on 
the abdomen and the breast are large. In  summer the head and throat 
are greyish, the vinaceons colour above purer and reddish, the white 
specks are at the same time less numerow ; the abdomen, upper tuil- 
~ r e r t s  and tail are dark brown. 

The females have the head and body much paler than the mnles, 
especially in winter, and the vinaceous colour is a good deal tiuged with 
doll brown. 

T h k  specie8 is tolerably common near Chini and somewhat farther 
to east ; it  feeds on berries and on different seeds on or near the gronnd. 
During a whole fortnight I observed a smell flock retnrning every 
evening to the same tree (a Pavia indica), but the birds are very shy 
and difficult to  approach, as also stated by J e r d o n. Many of them 
remain at Kotegurh even in winter, a t  which time they probably 
partially live on seeds, partially on knops of trees, dtc. 

9 
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242. PALUMBUS c ~ s r o ~ r s , *  B o n  n p .  (111. 464), is very rare about 

Sinila a11d Kotegnrli ; i t   ha^ been procnred a t  the last place ouly in  
winter, and l~robahly lives during the summer in  the more eastern 
provinces of the valley ;uld in  Central Asia. 

243. COLUUB IKTERYEDIA, St r i c lc 1. (111. 469). This is of nll 
pigcorls the n105t comrllon species and occurs all through the Sntlcj 
valley, in  Bissahir, Spiti aritl all tlil.ongh W. Tibct. I n  Tibct i t  

renlaillv even during tho winter, unless very Inrge quantities of snow 
force i t  to search after food in the  lower and western pnrts of the 
valley. I t  is generally found near camping grounds and villages, 
occevio:ially ascending elevations up  to 17,000 feet, but this only i n  
cases, where it follows tlic grain-mercllants towards the paRses. 

I have not observed in the Siltlcj valley Col. rrcpeslrb, but have 
seen it reper~tedly on the Indus ; i t  is, however, by no lneaus so 
coul~non as tho former species. 

2 4  COLUMBA LEUCONOTA, Pig. (111. 471), only occurs near the  
snows, on both sides of the principal range of the north-west 
Hi~iialtigas, (the Baralatse-range) ; i t  is often seen fec,ling with Col. 
interniedia, Pyrhocornx alpinlcs and Freyilrts (Iii~~iczlr~yctnus) souno 
distnnce from villages, being always very rjl~y n~ld  not ubually migrating 
in wi~lter, except witl~ili snlall liniits of elevation. Wherever 
and tlie previous species are neen togctller, the proportion of Col. 
lcucc~r~ctfn to C. inLe~.n~etlia is about oue to ten. 

215. TURTUB EUPICOLA, P a 11. (111. 476). This is in  general 
eolouring extre~nely like the European 2br. auritn, and I rather 
doubt their being specifically distinct ; it in very comnion all through 
the N. W. Hininlnyas, in summer prefersing elevations between 6,000 
and 9,000 feet. In W. Tibet,+ i t  i u  only found, where any shrubby 
vegetation exists, and not usually abovo 12,000 feet. 

246. T ~ I ~ T U R  MEENA, S y k e s, (111. 4$7), is only founcl in snmmer 
on the lesser ranges nnd does not go fur in  the interior ; I have not 
scen i t  beyond Kotegnrh. 

247. TUBTUR CAYBAYBNBIB, G m e 1. (111.478). I shot a ~pecimen 

See Ibis, 1867, p. 149. B I y t h snys the figore of B o n ap a r t  e represenb 
a much darker colou~.ed bird (Feb. 1868). 

t Ibis, 1867, p. 150. I do not remember of having aoen any other dove in 
Tibet, than the 1'. ?.~tyicola (or aurdta) and it is probnlrle that Ur, A d  a at 3' T. 
&afalis, L a t It., only rofers to this species, (Feb. 1868). 



on the 26th Angnat 1866, nenr Rotegurl~, atld I ~ r o s  informed that 
this spocies breeds here, though it is very rare. 

443. TURTUR S U R A T B N ~ I ~ ,  in e 1. (111.47!)), n7&9 tllct with in Jnue, 
breeding near Gaora (beyond Rarmpoor) at an elevatioii of 7,000 feet ; 
1 Lave not observed it, liowever, beyond Wnngtu britlgo ant1 it 
certainly does not go eastwards beyond the liulit of tlie arboreal 
vegetation. 

249. TUBTUB RWRIA, L inn. ,  (111. 481), is only found in tile 
low hills, although occasionally asccncli~ig elevatiot~s of 6,000 feet, 89 
for illstance near Kotegurh, being, however, rather rare. 

250. TURTUR IIUMILI~,  T e  m TI&. (111. 484), was sliot near 
Belaspoor on an elevation of about 2,000 ieet, but I liave nevcr 
observed it in the interior of the hius. 

I also have not been euccessful in observing personally any species of 
the Sand-grouse, though Pterocles faaciatrcs is said to occur in tlie 
low hills along the Sutlej. I only obtained a few birds wliicli were 
~ t a t e d  to have been shot in the Dhoon, south of Kangra. 

XXVII. Fam. PHASIANI~LTC. 
2 1  PAVO CBIBTATUS, L i n n. (III.506), is commonly seen on cleva- 

tione of 1,000 ancl 2,000 feet, occnsionally asceucling up to 5,000 feet, 
but only in tho Sub-Himalayan hills about Belaspoor. 

252. L o ~ n o ~ u o s u s  IYPEYANUS, L a t h., (111. 510). The Mona1 is 
now rather scarce during the surnrner untlcr elovatione of 8,000 feet, ge- 
nerdly it is only to be found near the snows, or near the limit of the 
arboreal vegetation ; i t  occurs at t h o ~ e  higher elevations throughout the 
valley extending from Siula ae far east as Sutlgnun~, where the last 
cedar forests are found, but i t  does not enter Tibet proper. In  winter 

it descends lower in the valley down to 7,000, and in southern Knlu 
probably to 3,000 feet, for it is said to bc common near the villligea 
about Bijaura and Plash. 

263. CERIO~NIS YELANOCEPIIALA, r a y, (111. 517). The numbers 
of this bautifnl pheasant are fnst declining, and althongh it is said 
to have been formerly comlnon near Simla at elevatiolls of 5,000 a1ld 

6,000 feet, it is now only found in the less visited and well wooded 
districts above 8,000 feet, and even here i t  is comparatively rare. 
>Ilo& of the birds sold in Sirula are procured in ~ ~ i o t c r ,  eitllcr on the 
Chur-mountnin or in Kdu ,  where i t  is still tolerably COmIUon. Further 



08 Ornithologica7 Obrcrvcrtiona in - t i c  Suf lcj valley, [No. 1, 

to  enat its geographical range is about the sanio n9 that. of t11o alonal. 
254. PUCRASIA YACROLOPHA, L e s s. (III.524), is not very common 

about Sirnle and Kotegurh, bnt oftener seen n little more enstwards, 

generally occurring on elevations between 5,000 and 10,000 feet. I 
colild not receive any information, whether the species is found in the 
neighbonrhood of Chini. I t  certainly does not occur in W. Tibet or even 
beyond the l a r g ~  forest. 

255. PEASIANU~ WALLICH~, Ha r d ro. (111. 527), is by no mean8 
a coii1nlon bird and generally only met with at the same elevations or 
even lower down than the last epecies ; it  does not usually go beyond 
the Nachsr forests towards east and is said to be very mre near Chini. 

256. GALLOPEA~IE ALBOCRISTATU~, V i g. (111. 532) ; common a t  
elevations between 5,000 and 6,000 feet and often descending to 3,000 
and 2,000 feet ; i t  occurs a t  Chini (9,000 to 10,000 feet), though I have 
not been able to procnre a specimen, and old shins which I saw had 
the I~laclc part of the plllmage rather deep brown. 

257. TETRAOQALLUS HIMALAYENSIR, G r a y (111. 549), occurs all 
along the southern side of the Baralatse range ; it  is rare at the 
head of the Wangnr valley and above Chini, but more common east- 
wards, above Sungnm and towards tile RIanirang pas, as alao in North 
Kulu. In Spiti end Tibet it is usually met with during tlie summer a t  
elevabion~ of 14,000 to 15,000 feet, and is here much more frequently 
seen, than on the Indian side of that range. 

258. TETBAOQALLUS TIBBTANUB, Q o u 1 d (III. 5541, is readily 
distinguished from the forn~er by its smaller size and longer tail ; i t  

occurs at the l~ead of the Spiti valley and its smaller tribntaries. The 
species must therefore be added to the Indian fauna proper. 

259. LERWA NIVICOLA, H o d g  s. (111. 555), is not uncommon along 
the Baralatse range of the N. W. Himalayas ; it  occurs in Spiti, but 

I have not observed i t  farther north, in Rupshu. I t  is numerous in 
the north-western parts of Kulu during the winter, when it descends 
from the snowy range somewhat lower down, though i t  very rarely 
migrates as far south as Kotegurh. 

260. PRANCOLINU~ VULGARIS, St e p R. (II1.558), ia common from 
the plains all along the lower mnges, ascending elevations up to 
about 9,000 feet ; it  is not rare about Serahan, but I have not 
observed i t  beyond the Wangtn bridge. 
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6 CACCABIS canpoe, O T n y, (111. 564) ; conlmon all over tho 

N. W. Himalayas and W. Tibet, wlicre it asce~~ds elevatioua np to 
14,000 feet, but in Tibet it generally preferscnltivated districb to the 

elevated end bare plateaus. 
The Tibetan specimens are usually mnch paler in coionring, than 

those generally Been an the Indian side, and thus very closely resemble 
the European type Cac. grew, of which in reality it can hartlly be 
called more than a local variety. 

262. ABBOBICOLA TORQUROLA, P a  1. (111. 57i), is very solitary in 
its habits and dnring the summer generally met with only near the 
limit of treer, or near the snows; it comes down to Kotegurh, Simla 

and other places merely in winter; as soon as the snow begins to  
melt on the higher ranges, it immediately retires to the interior. 
263. COTURSIX CoMurrmrs, B o n a 1. (111. 586) ; not rare on culti- 

vated grounds all along the lesser ranges, i t  ascends elevations up to 
about 5,000 feet, but very rarely extends into tho interior of the hills. 
I observed i t  below Kotegurh, and i t  is occasionally also obtained in the 
Knlu valley between 4,000 to 5,000 feet. 
One or two other fipecies of quails occur in the low hills and in the 

Dhoons, but they do not enter the interior to any considerable distance. 
26&-270. QRALLATORES and NATdlY)RE8. 
Oi these two orders scarcely any species permanently inhabit the 

Sntlej valley, their absence being due to the scarcity of marshy grounds, 
with the exception of a few amall places in the lower hills, where rice is 
cnltivated. I may mention a few of the more conimon species, though 
there cannot be a doubt that a large number of others which migrate 
from the plains to Kashmir, Tibet or to northern Asia make a t  various 
times a short etay in differknt portions of the valley. Tlie following 
rpecies have been observed by myself, either in the spring or in the 
autumn ; Aegialilia pyrrhothorax, Numenius arquata, Limosa ago- 
ctphala, Chettusio gregariu, Totanua calidnj, Actitir glareola, and 
d. hypoleucos, Fulica atra, Oallintcla chlmopua (csn B. Burnesi I),* 
Uydrophasianus chirurgue, Podiceps cristatus, Sterna hincndo, Sterna 
java~&ica, (all common in Kashmir and Tibet), Xemma imn- 
nuephda (common on the Thsomoriri in Rupshu), Qrerpwdula 
glocdans and Q. crecca, Mareca Penelope, Anae l e u c ~ t h a l ~ n a  (common 
in Kashmir). 

Not likely n different species. 
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7 1 .  V.~NET~!.CY CRIST4TIl4, ,If c IJ e r (111. 6-13), has been observed 
in the neigl~l~ourhood of Suket, it breeds at the beginning of May ; it  
is also not uuco~nuou in the Indus valley about Lei, in W. Tibet. 

272. LOBIPANELLUS GOENS[S, G rn e 1. (111. 648), is coxurnon on 
marshy rice fields all through the lower hills, especially about Bolas- 
poor, extending iu the Sutlej valley as far east as Hampoor, or up  to 
elevations of about 4,000 feet. I t  does not go into Tibet. 

273. SCOLOPAX ausnrcoL.4, L inn. (III.6iO), is rather common in the 
forests of the lesser ranges between 4,000 and 10,000 feet; i t  breeds 
about and beyond Chini, and is occasionaily seen also in W. Tibet, 
it  is common in winter in Kulu and along rivers in other vaileys 
of the southern Himalayas. 

271. GALLINAGO SOLITARIA, HO d g 8.  (111. 673), and 
275. GALLINAGO s c o c o ~ ~ c r ~ u s ,  B o n  ap. (III.674), have both been 

procured in the southern part of Kulu and near Kotegurh during the 
winter, thong11 I never met the species here in summer. 

276. Rrr~xcrrrea BENQALENSIS, 1; i n  n. (III. 677,) is rarely seen in 
the hills ; I procured a specimen on a marsh above Belaspoor (in Octo- 
ber) and anothcr one on the Wollar lake in Kashmir (in September). 

277. ACTIT~S oCBROPUS, L i ?a n. (111.698). golit.ary specimens are 
always met with along the Sutlej river; the species is very common 
all through W. Tibet. 

1 

278. TOTANUS STAQNALIS, B e c h s t. (111. 701), is still more eom- 
lnon than the 1 s t  species, and at certain times of the year to be met 
wit11 wherever there is a pool of water along the banks of rivers. 

279. A ~ s e n  INDICU.~, G n~ e I .  (111. 782)) and 

"0. CASARCA RUT ILL.^, P a  2 1. (111. 791) ; solitary specimens of 
both these fipccies are occasionally seeu in the neighbourhood of Chini 
011 the Sutlej river; tl~oy breed in very large numbers on the lakes of 
W. Tibet and Central Asia. 

hlnny sl)ecimens of Casnrca, Anas and Amer remain even in minter 
in Tibet, on places where the water of the lakes does not freeze on , 
accoui~t of subtermnean hot springs. 
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On the i?htil~tnte Structure of diziscular Fibve. 

By Dr. C. ~acnamars.  

[Roccived 29th Mnrch, 1867.1 

I have this evening the honor to  lay before tlle Society the results 
of some investigations I have recently beeu rnilkiug rcgardi~ig the 
minute anatomy of muscle. 

The muscular system, as is  known, has coulmonly been divitlcd 
into two classes, t l ~ e  striped or vo l~~nta ry  and the nnstriped or 
involuntary muscle, but I can hnriily conscut to  t l ~ i s  division of the  
subject, because i t  appears to  me that  there is rcnlly uo such thing iu 
nature a s  a striped muscle, the  muscular tissue as i t  is called, rvl~ctller 
voluntary or involuntary, being cotuposcd of an ho~nogclieous sub~tnuco, 
the characteristic features of which are, that i t  contracts in  obedience 
to  the  nervous fo~ce, its ele~uents under every coucoivable circo~ii~tauce 
being arranged in such a manner as best to fulfil ' the mechanical 
purposes for which it  is intended. Whether we examine it  in the lens, 
i n  t h e  walls oi the blood vessels, intestines, or the heart we find i n  
each instance such modifications in the dispositions of the contractile 
t k u e  as  are best suited t o  the work i t  has to  perform. 

I t  is, however, to  the circumstances of vo lu~~tary  niuscle that  I am 
now desirous of drawing your attention. This system forms the bulk 
of the  limbs, and is the medium through which the movements of the 
skeleton and of the organs of sense are effected. 

Every muscle, whatever its di~nrtnsions, is compo3eil of the external 
case of fibrous tissue from the iuner surface of wliich numerous 
interlacing fibrous bands are given off, and in t l ~ i *  fibrous matrix, 

t h e  larger branches of the vessels and nerves {amify. These structures, 
however, are to  be found in every part of the body, and are by no 
means characteristic of muscle, the fibrous tissue allowing of motion 
among parts of the body which i t  also binds togetl~er ; the vascular 
being the channels throngh which nutrint fluid is supplied and effeto 
snktances are removed from the organism, and tlie ncrves in the cnsc 
of the voluntary mnscle are the mecliu~n through which the mandatcs 

of the will are conveyed to tho contractile tissue. I t  is therefore, to the 
substance contained within the sheath and filliug the bpuces between 
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the fibrons matrix of muscle that I won111 direct your special attention. 
The prevalent itleas which histologists hold on this abjec t  appear to 

be mainly derived from the inve~tigations of Bowman and are well 
defined in the foHowing remark of Bnsk and Hurley, in their 
tranfilation of Kijlliker'x Histology. They observe " in a homogeneons 
transparent matrix definite particles are imbedded, the a m n s  ele- 
ments, which are arranged, side by side, in transverse rows. In  some 
cases, the sarcous eleuleuts are all of one size, in others they are 
alternately larger and smaller. The reason of this does not a t  present 
appear, but it is possibly connected with the nutrition of the mnscle. 
The matrix usually tends to break up in longitudinal bands,-the 
fibrils-which have the diameter either of a single sarwns element or 
of some mnltiple thereof. I t  likewise tends to break up in the transverse 
direction giving way between the pairs of rows of sarcous elements ; 
but these cleaving lines are no indications of the existence of discs or 

fibrils as such in the nnaltered muscle." The more one endeavours to  
comprehend the meaning of this passage the more perplexed one 
becomes, and in fact I have long since arrived at the conclusion that  
the anthom themselves did not comprehend the nature of the appenr- 
ancea which they attempted to describe ; at any rate when they come 
to apply their anatomical deecription to the facta observed in the 
aontraction of a puscle, they are absolutely in fanlt, and p l~in ly  
they are ignorant of the process which takes place in the fibrils during 
contraction. 

I t  was the consideration of these ditficulties which led me t o  
investigate the snbject for myself with a fiftieth of m inch lens. The 
magnifying power of tbis glass can be best comprehended when I stnte 
that a particle having a definite outline the hB of an inch in size 
conld be distinctly define?, and that an object three feet long would 
appear nlr high as Mount Blsnc if it  were possible to examine it under 
this leus. 

I have already noticed the relation of the fibrous sheaths and matrix 
to the contractile tissue ; if we carefnlly examine the latter, we shall 
find it to consist of bnndles of contractile fibres, each fibre being 
composed of two longitl~dinal bands running continnou~ly from one 
end of tlie muscle to the other end, and connected thronghont their 
brlgth by spiral transverse bands, the whole being encased in a sheath 
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of homogeneous timue. I believe therefore that a voluntary muscle 
consists of a matrix of fibrous t i ~ n e  the interstices of which are filled 
up with contractile fibres such as I have just described, the larger 
vesels and nerves ramifying in the fibrous matrix, but giving 0% 

numerow branches which spread themselves over the case of homo- 
geneone tiesue which encloses each individual contracting fibre, so that 
the capillaries and ultimate branches of the nerves are brought into 
imruediate contact with the contractile tissue. 
. If this be the eolntion of the vexed quation as to the minute anatomy 
of muscle, i t  certainly appears like many . , other things to be remarkably 
simple, when once we undemtand them, and to be another instance of 
the wonderiul adaptation of mean8 to an end, which is displayed in every 
part of the body. Evidently bands of simply elastic tiwue could not per- 
form the  h t i o n e  required of a muscle, the increase in breadth of the 
musclee of a limb in contracting would, under these circumstances, 
exerciee an injurious a m o u t  of pressure on the nerves and vessels of 
m u n d i n g  puts, and as the elastic bands became elongated, spaces 
wodd necessarily be left between them, which had previously been occu- 
pied by the bulk of the contracting muscle. All such anomalies are 
obviated by the beautiful arrangement I have now demonstrated, for in 
contraction the longitudinal ban& must shorten on themselves drawing 
the trnaevenw bands into close approximation, and thew at the same 
t h e  uncoil, each fibre therefore would increase in breadth exactly to 
the same amount which it lost in length. That such is the case with 
reg.rd to the muscles of a limb as a whole, has been proved by repeated 
mersurements. Mr. Bowman remarks '' a muscle in the act of contract- 
ing becomes shorter rrnd thicker, the changes being accurately 
plvportioned to one another, the whole organ neither gaining nor 
losing in bulk." Bnt the means by which these changes are effected 
h v e  never been explained satisfactorily before, so far aa I am aware. 
One can hardly be certain as to the active part taken by the transverse 
bands dlriug muscular contraction. I t  is evident as the longitndi- 
uul bsnfir are attached to fixed points at  either extremity, that the 
h a i o n  or relaxation of the transverse bands .would be sufficient of 
themselves by acting on the longitudinal bands to cause contraction 
or relaxation of the muscle ; and I am disposed to favour this idea, 
became wecan thussady wnceive the means by which the remarkably 

10 
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rapid actions which muscle is capable of effecting are accomplished, 
i t  being kept in a state of perpetual tension depeuding on the action 
of its spiral transverse bands. The most casnnl observer moreover 
will at once perceive that through the mechanism I have endeavoured 
to describe, no pnokering or pinching of any of these delicate structures 
can poseibly occur, the parts being all admirably poised and adapted 
to one another. 

Time mill not permit me to extend this principle to the case of the 
crystalline lens, but I am convinced that the lens is simply a mass of. 
contractile bands arranged in such a manner that in contracting and 
dilating, the curve of its surfaces are capable of alteration, and its 
refractive powers thus modified, so as to enable i t  to bring both parallel 
and divergent rays of light to a focus on the retina. I cannot, however, 
close this paper without alluding to the fact that the minute anatomy 
of muscle I have delineated, evidently displays a sonrce fmm whence 
animal heat may be derived. I need hardly say that much d Liebig's 
theory of the combustiou of the hydrocarbons aa being the chief if not 
only source of animal heat is fast falling to the ground under the 
e s ~ a d t s  of modern chemistry. But in the action of a muscle, we have 
evidence af the exietence of forces as capable of engenderingm heat 
oombustion, via friction, compression, tension, and expansion,--they all 
necessarily giving rise to molecular motion and an equivalent amount 
oi heat,--quite capable of keeping up the temperature of the blood to r 
healthy standard, and this, by constantly circnlating throughout the  
body, would tend to equalize the temperature in all parts of the syetem. 

Many distinguished physiologists have supposed that the nervous force 
ie analogot~s, if not identical, with electricity, and have pointed with 
triumph to the evidence of the excitation of electricity during muscular 
contraction; i t  appears to me, however, that we may easily explain the 
presence of electricity by the play of the forcee above enumerated 
during mnsculnr contraction : they must, in fact, induce electrical 
phenomena, and that independently of the nervous system which is 
simply the medium through which the mind acte. If therefore the 
consideration of the minute anatomy of muscle is attended with no 
other practical resnlt, i t  serves to explain much that WM before a 
mystery in the animal economy. Pt hae not advanced onr knowledge 
as to tho influence which volition hre over muecle, nor do I think 
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we can expect this. We have not the remotest conception of the 
nature of the active principle which maintains gravity or any other 
force in operation, though we may with advantage study the laws which 
govern these forcee. All beyond thilr must at  present be theory and 
speculation. And so with the voluntary muscltzq ; we have advanced a 
&ep in knowledge if we have gained a notion of their mechanical con- 
struction, but I have no more expectation of determining the nature of 
the subtle agency which sets the system a t  work through the nerves 
than I have of seeing the changes which occur in the molecules of an 
iron wire during the transit of an electric current through it. 
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[Beoeived 12th January, 1868.1 

Amongst a very large and interesting collection of land shells made 
by Caphill Qodwin Ansten in the Khasi and Garo Hills are eeveral 
andescribed forms, and of these no leee than 6 belong to the genue 
D i p h m d i n o ,  two forms of which, from the eame neighbourhood, 
were described by Mr. Benson eome yeam ago, from the collections 
made by Mr. Theobald in 1856. I hope to describe some of the 
other novelties shortly, but as Captain Qodwin-Ansten has figured 
the species of Diplomnratinu, not only of the Khasi Hills but also of 
h e  Himalayas, Both Eastern and Western, and of Burma, from 
typical specimens in his own and my collections, I desaribe the new 
species thus figured at once. 

Most unfortunately, one of the most remarkable of Captain Qodwin- 
Ansten's discove~iee, the very interesting sinistrorse species figured in 
P1. m. fig. 3. has been lost, the only specimen obtained having been 
crushed during transmiasion by post. I therefore refrain from giving 
the species a name, for, although there can be no rcnsonablc question 

11 
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of its distinctnem, and although, from the excellence of the drawings 
mnde of it, it is improbable that them would be any difficulty in 
recognising it again, still the practice of describing shells from draw- 

ings  irc so objectionable, and has led to so much confnsion, that I do 
not think it should be permitted, except where the draughtaman 
himself is 'the describer.* 

This unnamed form and the remaining sinistrorse kind which I 
have called D. gibbosa, are the first reversed speciee yet found in the 
Eastelm portion of the Rl-itish possessions in India. Prom the West- 
ern Himalayas, D. H u t h i  has been known for many years, and it is 
curious and i n t e k ~ t i n ~  to find that both dextrorse and sinistrorse 
Diphmutinm occur in the Khasi Hills, as well as at the North- 
Western extremity of the known range of the genus. Captain God- 
win-Austen's extensive researches have raised the number of f o i m  
from the Khasi Hills to 8, vie., 6 dextrorse and 2 sinistrow, or one 
more than all the species hitherto colleated in both the Eastern 
Western Himalayas, even when the new form from Darjiling is in- 
cluded. 

This new form, now first described, was found by myself in 1856, 
but the few individuals procured, remained unnoticed amongst my 
numerou~ specimens of D. pae$ycheilw, Bens., until lately. I now 
give a description of it, in order to complete, so far aa possible, the 
list of Indian and Burmese Diplommatinw. 

1. DIPLOMMATINA BEMIBOULPTA, n. sp. PI. I. fig. 6. 
Testa dextroraa non rimats, ovato-conica, solidiuscula, albida vel 

mccinea. Spire conicrr, subattenunta, apice acutinsculo, sutura 
gupelne mediocriter impresee, wbtw proinnda. Anfr. 7 convexi, 

One instance of the oonfnsion to which this prsdice in likely to lead 
may rutlice ; it is one to which I have befom adverted. The 6mt speoiea of 
Pteroyclos ever desoribed from Ceylon wan Pt. ! h r c h e l i ,  Bcnson, the desorip 
tion of which was taken from a drawing. Amongst the nnmemxw specimene 
of the gennrr hitherto brought from thet island, thin npeoiee ban never again 
been recognised, though there can be but little doubt that the specimen fmm 
which the original drawing woa taken, belonged to one of the Bpecier since 
instituted. Yet the drawing was carefully made, and the describer a nntunr- 
list ae careful and conacientionrr as Mr. Benson. What errors may be oom- 
mitted by leas oorefnl naturalists may be understood by studying the historp 
of Artamua cucullatua in Jerdon's Birds of India, Vol. 11. pp. 66, 878. 
Of course there are parte and important parts of animals, such as the soft 
portions of minute mollosoa, which are either nnpmervable, or m diEcnIt 
of examination whcn preserved, that drawings must often be had reconrao to, 
and in moh caeer every thing depends upon the acoaraay of the drenghtarnan, 
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primi coetulati, poetremi Itevigati, antepenultimns major, ventricosus, 
pendtimns juxta apertnram leviter constrictns, ultimus antice ascen- 
dene, subtns rotundatus. Apertnra verticalis late auricularis, perie- 

, tomn incramto-expmsum, snbduplex vel duplex, margine dextro 
subrecto, colnmellari sinuato, angnlo aaliente aubtus desinente baaali 
juxta angnlum fere concavo, dente colnmellari valida, callo parietali 
mediocriter expanso, tenui, appreeso. 
Long. 4, diam. 2 mill. ; Ap. cum peristomate 14 mill. longs, intne 

1 lab.  
Thie shell is easily distinguished from its congener D. pachycheilw, 

Bene., by the greater tenuity of the antepennltimate whorl,* the 
absence of sculpture on the lower whorls and the more prominent 
angle at the left lower wmer of the periatome. This last character 
in D. aemir+ta ie rather stronger than appears in the fignre. The 
present species is much more closely allied to D. d@locheilus, Bens., 
which i t  resemble8 greatly in sculptnre and form. The principal dis- 
tinction is in the peristome which is much less developed in D. 8e~tai- 

d p t u ,  the parietal d l n s  being quite thin and appressed instead of 
h n d i n g  ont from the last whorl as in that species. The mouth also 
is larger in proportion, the angle at the base of the colnmellar margin 
more salient, and the spire more acnminate. It would not, however, 
be surprising if intermediate varieties should be found to connect these 
two forme. 

2. D. WALAEIA, n. sp. P1. XI. fig. 2. 
Testa dextrorse, non rimata, ovato-acnminata, su bfusifomis, costulis 

validis verticalibus distantibns ornate, pallide succinea. Spira conics, 
snb-turrita, apice snbacnto, sntnra valde impressa. Anfr. 7 rotuudati, 
duo primi laevigati, tertius confertim-, caeteri diatanter-costulati, 
antepennltimns major, tumidns, nltimus versus apertul-am ascendens, 
Lmi rotundatus. Apertnra subverticalis, leviter sursum spectans, 
late auricularis, plica colnmellari mediocri intus munita : perist. 
duplex, intemnm continunm, expansum, externnm expansiim, fere 
retro-relictum, margine dextro juxta alliractum penultimum einuato, 
tnnc mgulatim antice porrecto, subtus uni cum basali recto, columel- 
lnri'verticali, subtns angulo obtuso desinenti, d l o  parietali expanso, 
wpeme snturam fere attingente. 

In Pfeiffer the length of D. pachychailus ia given oe 4 pill., diam. 2f. 
The length should be 6 mill. 
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Long. 9)., diam. 2 mill. Aperture c. peristomate vix 1) mill. 
lone,  diam. intne circa 8. 

Hab. rariseime ad Habiang in montibns (faro dictis, ad latos 06 

cidentale montiilm Khasi. (H. Godwin-Austen.) 
In shape thin form approaches the Darjiling D. B l o n f w d ~ ,  

Bens., but may easily be distinguished by the distallt and prominent 
aculptnre. But two specimens were found. 

3. D. LABIOPA, n. up. PI. IL, fig. 3. 
Testa dextrorea, non rimata, ovato-acnminate, pallide snccinea, eoli- 

dulr Spire attenuato-conica, wbtnmta, apioe acntinsculo, sntnra 
impream. Anfr. 7i-8 wnvexi, primi confertim costulati, S nltimi 
laevigati, nitidnli, antepenultimw major, dtimns versus apertnrnm 
interdnm subdistanter costnlatos, antioe aecendene. Apertnra verticalie, 
late aniicnlaris, subcircularis, plicii col~lmellari valid& munits ; peri- 
stoma rectum, incrassaturn, mbtriplex, externnm ralde expnsum, 
internum expansum, enlcatnm, subduplex, margin9 colnmellari brevi, 
wbsinuato, mbtns angulo v k  saliente deeinente; callo parietali, 
tenni, mediocriter expanso. 

Long. 8P., diam. rix 2 mill. Ap. o. perietomate 1) mill. long., 
' 

diam. intne circa #. 
Hab. Mayong et Habiang in montibne Khasi et Qaro dictin. 

(H. (fodwin- Ansten.) 
This shell is, in some respects, intermediate between D. pachy- 

c k l w ,  Bens., and D. diploohetluu, Bena. I t  haa the general form of 
the first, but reeembles the lset ip its smooth lower whorle. The 
peristome iB largely developed and peculiar, the inner portion being 
flatly expanded and almost divided into two portions by a groove, 
M) that the whole lip ie almost triple. 

4. D. G ~ B B O ~ A ,  n. ep. Pl. II. fig. 4. 
Teata sinistrom, vix snbrimata, gibbaeoovatu, tnmida, wccinm, 

ltevigata, parnm nitida, tenuinecda. Bpira mpra conoidea, sntura 
valde impreese, apice obtnsinscnlo. Anfr 5. antepennltimus major, 
ventricoans, nltimns 8nbtns rotundatus, alte mendens. Aper- 
tura oblique snbelliptica, p l id  colnmellari valid& obliqn4 mnnitn, 
infrs plidm excavata ; perietoma leriter einnatum, expansum, duplex, 
externurn retro relicturn, internnm oontinnnm, patens, call0 pariehli 
lato, mtnram fere attingente. Long. 3, diam. limill. Ap. c. perist. 
14 mill. longa, intns vix 1 la& 
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Hab. Hsbiang in montibus Qaro (H. Godwin-Aunten). 
Thb very interesting species differs widely in form from the only 

previously described einistroree D i p h ~ t i n a  inhabiting India, 
D. Huttomi, Pfr., more widely than it doee from some of the reversed 
forms met with in the Oceania region. It ehewe a considerable 
naemblance in form to D. i%aft~t&?i, H. Ad., of unknown locality, 
figured in the Proc. 21001. 8oc. for 1866, but which is said by its 
describer to belong to the section Dkncta* of Martens, charac- 
terieed by a conetriction at the back of the penultimate whorl. In  
D. +a ae in most Indian DipZommatha, there is a slight tendency 
to constriction in front of the penultimate whorl, to which an internal 
rib appeara to c o w d ,  but which is covered and concealed to e 
great extent, by the parietal callas of the peristome. 

6. D. A u e r r ~ ,  n. sp. PL 111. fig. 2. 
Testa dextroma non rimata, conico-ovate albida vel succinea. Spire 

wperne conica, non attenuate, wtura impressa, apice obtueinscula 
Anh. 6, prirni 3 gradatim crescentee, confertim minpte coatulati, 
nltimi leevigati vel costulis subobsoletis signati, antepenultimns major, 
ultimns diqnando lineis subdistantibna v e m  apertnram signatus, 
antice aacendene, wbtns rotnndatua. Aperture verticalie oblique 
mbovslis ; peiist. inmasaatnm, mediocnter expananm, duplex, margine 
oolamelhi verticali, angulo aperto snbtua desinente, basali rotunda* 
pli& columellari mediocri, callo parietali expanso. 

Long. 2&, diam. 1+, mill. Aperturs c. perist. 1 mill. lmga, intua 
3 lab. 

Hab. Cherra Poonji et Maotherichan in montibua Khaei (W. 
TbcobPld et H. Godwin-Ansten). 

I, some yeam ago, received a specimen of thii specie8 from Mr. 
Tbeobsld 8s D. polypleu&, h. On comparing the series of 
Diplom~tinmcollected by Captain Godwin-Ansten with blr. Benson'e 
description, it is evident that the type of that species belonged to r 

form, found abnndantly by Captain Godwin-Aneten with 
the p-t speeiee on the Maotheriehan ridge, part of the Northern 
scarp of the Khasi hills, and distingaished from the present form by 

Fnm the d d p t i o n  homrer of D. const*icb, Martens, the type of 
Dianctcr, thet speciea would appear to posseen peodiaritiea not shared by 
Llr. A d a d  qmitm. 
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its much stronger sculpture, lees conical spire, deeper suture and 
rounder mouth. I t  is also a ~maller form. Mr. Theobald's type specimens 
of D. p o b l m r i e  were from Nsnclai, also on the northern portion of the 
Khasi plateau. D. Austeni variw considerably in the sculpture of 
the lower whorls, which are in most specimens, quite smooth. One 
individnal sent is considerably more tumid than the type, but 
presents no other difference of importance. 

6. D. OLIQOPLEUB~~,  n. sp. P1. 111. fig. 4. 
Testa dextrorsa, non .rimate, conico-ovata, costis dietantibus 

obliquis ornata, fulvescenti-albida. Spira conics, apice obtuso, soturn 
impressa. Anfr. 6, rotundati, anteponultimus major, tumidiuscnlus, 
nltimus antice ascendens, snbtus rotundatus. Aperture verticalis, late 
auricularis, p l id  colnmellari valid& munita; perist. rectum, duplex, 
internum antice porrectum, expanadnm, externnm late expansum, 
margine columellnri verticali, callo parietali mediocri. Long. 2, diam. 
vix 1) mill. Ap. c. perist. 8. mill. longa. 

Hab. Teriq Ghat ad latw meridionale montium Khasi. (H. Godwin- 
Austen). 

This is evidently a peculiar type. In some ~pecimenn the 
sculpture on the lower whorls appears to be more or less obsolete. 
The form is not unlike that of poZyplevris and Atceteni but i t  is euily 
recognised by its strong distinct costulation. In this character it 
resembles D. ucalaria. 

The smooth or spirally lirate Diplomnaatincs of Southern India I 
have proposed to distinguish as a subgenua under the name Nicida. 
This will include, 

Diplommtina (Nieida) NiZgirica, W. and H. Blanf. Nilghiris. 

(TY p e a )  
D. ( N d )  Xgingh, W. and H. Blant., Kolamullay; and the 

following additional epecies. 
D. (Nkida) Pulneyam, n. sp. a leas tumid form than D. Kingiana 

with more convex whorls, deeper sutures, oblique aperture and a 
non-ascending last whorl. It has no basal keel. Common on the 
Pulney hills where Mr. Fairbank obtained it. 

D. (Nicidn) nitidula, n. sp., a tumid species, more so than any other 
met with, and with fiattend whorle, Found in the Wyllaad by 
Capt . Beddome. 
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D. (Xi*,) Azirbanki, the largegt form yet found in Bouthern India 

3% millimetres in length. It has 74 whorls and resembles a lengthen- 
ed specimen of D. Nilgirica. The last whorl rises to an uno~unl 
extent and there is  a basal keel. From the Pulney hills (Rev. 8. 
Fairbank). 

D. (Nicida) lirioincta, a conoidly ovate shell with marked spiral 
ribbing, being the only species eo far as I am aware yet fonnd be- 
longing to  the Diplommatin& which poseesses spiral sculpture. 
Found abundantly a t  Khandalla with Cyathopolna Deccaiense. 
The new species are described in a paper recently sent to the 

Journal de Conchyliologie. I 

Bgures of the sp& of DIPLOMMATINA, Benson, hitherto dercribed 
an inhabiting the HIMALAYAB, KHASI HILLS and BURMA, with 
dome additional forms from Darjiling and the K h m i  Hille.- 
By Captain H. H. GODWIN-AUSTBN, F. ff. 8. &C. 

P1. I. H i rn a l a y a n species. 
Fig. 1, Diploncmatina folli~11w, Pfr. typical form, Mnsdri. 

,1 2, Do. Do. var.-Kalunga, Deyra Doon. 
,, 3, D. Hui?toni, Pfr.-Mastiri. 
,, 4, D. eoetulata, Hutton,-dit to.  
,, 5, D. pachycheiluu, Bens.-Darjiling, 

,, 6, D. remiumlpta, W. Blanford, n. ap.-ditto. 
,, 7, D. pullula. Bens.--ditto. 
,,a, 85, D. Blanfotdiona, Bene.4 i t to .  

P1. 11. K h a  e i H i 1 1 species. 
Fig. 1, la ,  D. diplocheilua, Bens.-Teria Ghat. 

,, 2, 28, D. scalaria, W. Blanford, n. sp.-Hnbiang. 
,, 3, 35, D. kbiosa, W. Blanford, n. sp.-Northern por- 

tion of plateau. 
,, 4,4a, 45, D. gibbosa, W. Blanf. n. sp. Hnbinng. 

PI. 111. K h a s i H i 11 species, continued. 
Fig. 1, D. polgpleurb, Bens.-Northern portion of plateau. 
,, 2,2u, D, dmteni, W. Blanf. n, sp. Cherra Poonjeo, &c. 
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Fig. 3, 3a, 3b, D.- n. q.-Nongsingriang. 

,, 4, 4a, 41, D. oligopleurie, W. Blanf. n. sp.-Teria Ghat. 

,, 5, 5a, animal of D. foll&lus, Pfr. Deyra Doon variety. 
P1. IV. B n r m e s e species. 

Fig. 1, la ,  D. uperata, W. Blanford, Arakan Hills, west of 
Prome. 

,, 2, 20, D. Puppewis, W. Blanford, P u p p  Hill, Upper 
Burma. 

,, 3, 3a, D. &lw, W. Blanford, Mya Leit Doung, n e u  
Ava. 

,, 4, 4a, D. -, W. Blanford, Akontonng, Pegu. 
(For descriptions of new species, see last paper.) 

N O ~ S  ol, the P A N ~ O N ~  LAKE dZ&& of LADAKH, f 7 0 m j 0 ~ ~ 2  

1863.-By Captain H. H. (+oDwIN-~uSTEN, 3. R. 8. S., Bpogra- 
plbical Surveyor. 

To the north of the Indns, from its junction with the Draa river, 
lies a high range of monntains which separate the Ihdua drainage from 
that of the Shayok or Nilbra river. The axis and great mass of this 
range is granitic; on the west this extends to within a very short 
distance of the river, while at Pithk below Leh, the granite hill on 
which that large and well-known monastery stands abuts on the 
Indue itself, and thence towards the east for a considerable distance 
it holds the same position. The great mass of coarse sandstones, 
red clays, grits, and conglomerates seen on the right bank of the 
Indus, west of ~ i t i k ,  are now wen on the left or soutll bank, thence 
to the east in the direction of Stock and Himis. On the above 
granite range are several passes leading into the Shayok valley, all 
of great elevation, and on the direct road from Leh to the Pangong 
lake are two, viz., the " Chang La," and the " Kay La," both 
high, being respectively 17,470 and 18,250 feet above the level of 
the sea. 

The ascent to the first i~ gradual from the village of Tagar in 
the Chimray vnllcy, which thero divides into two large ravines, 
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the western branch leading to the Wuri La, while the eastern runs 
up to the two passes above-mentioned. On the 15th July, when our 
party crossed the ahang La, the mow that had fallen in the early 
part of the month still lay covering about three miles of the road, 
and being fresh, i t  was glaringlj white in the sun and much affected 
the eyes of out servants and the coolies, while all snffered more or 
leas from the effects of the rarified air ;  cariow to say, on the return 
journey vici'the Kay La, 800 feet higher, scarcely a man stlfiered from 
this cause ; we had then been living for some time at a high altitude, 
which very probably had not a little to say to our immunity from the 
fatigue and headache engendered at  high elevatione. The mountains 
on the  northern side are perfectly bare, a little gram growing only 
along the bottom of the valley which lrad a steady easy slope the 
whole way to Durgo ; a small tarn lies near the encamping grobnd 
below the paw, and another somewhat larger is passed about a mile 
further down the valley, and the Bceuery is not remarkable save for 
ite hnge ecale and blealmess. Before reaching the village of Durgo, 
one emerges out of the narrow valley upon the level surface of one 
of those large accnmulations of alluvial sands and shingles that are 
seen along the large valleys of these mountains ; the powerfol £ o m  
that accumulated the materials that form them is now extinct, and 
the circumstances attending their formation, and more wonderful 
subsequent denudation, aie a8 yet but little understood. At this 
spot the vast scouring pTOM?S8 was well exemplified, the level of the 
plateau on which I stood could be traced across the valley in and ont 
of ita numerous ravines in a perfectly horizontal line of a different 
mlonr, where very small portions of the alluvium atill adhered to t i e  
slopes and precipices ; and I do not think I am exaggerating when 
I state that its thickness at the junction of the streams below Dhrgo 
was over 1,500 to 2,000 feet. Traversing bhe level surface of thia 
platean for about a mile its edge is reached, and Dhrgo with 
the valley up to Tank& is then clearly seen, a Iurrrow green belt near 
the river with barren easy dopes thence to the foot of the hills. 

The whole valley is very open,-low cliffs of alluvial sands and clays 
em be traced the whole distance on both sidw,-and it is eelf-evident 
that at  no very distant period this presented a long reach of water. Aa 
Biter w j m r n  on the Pangong fully confirmed this; i t  waa in fact 

12 
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a drained portion of that line of lake ; perhaps caused by eome local 
alteration in the levels of the country. 

From Ddrgo to Tank& iA a distance of eight miles and the toad 
quite level. *he stream is considerable and contains a small kind of 
fish of which I saw numbera at the DGrgo bridge. The road follows 

the right bank for nearly the whole distance, monntaina rise to a great 
height on either side, and at the southern end of the valley, towering 
above Tankah, is the fine snowy peak called in the enrvoy Tank& 
No. 1. The village of this name ie large and a very fair area ie 
under cultivation-lucerne grass grows luxuriondy. Many of the 

houses are built close under a large mass of conglomerate, the stones 
firmly cemented in it, and to this cause it must owe its present exie- 
tence at the mouth of the narrow gorge towards the Pangong, out of 
which the soft beds have been washed away. The remains of an old 
fortified post still cover the upper portion of this conglomerate bed. 
The main stream comes from the southward, and drainadhe Lilng 
Yiighma valley and the mountains on the north of the Indns river. 
I t  is joined at  Tanks6 by the small stream that drains the v d e y  np 
which the road to the Pangong runs ; tilie is at firat rather shut in and 
confined by the mountains that rise in cliffs on either hand, but where 
it takes the more direct easterly direction it opens out coneiderably ; 
high cliffs of the alluvial ehingly deposits again occur, forming a belt at 
foot of the mountains of the northern side abont 300 feet high and 
eome 400 yarde distant from the stream. Bfiiglib, where I halted, 
about 11 miles from Tanks&, is a very small place. At thie point a 
broad belt of green pasture land extends dong tlie valley, and through 

C 

i t  the little clear stream finds its way in a very tortuous course, but 
above Maglib thie green belt becomes very swanlpy and on i t  several 
Bralimini duck were seen. The stream above flowed over a stony 
debris from the Iiills, with occasional patchea of grasq  and watery 
grounct, and at about three miles the road pasees two little tarns; 
these had been evidently larger at  that seaeon of the year when the 

sno\vs are melting, or after an extra m o a n t  of rain haa fallen. The 
physical nppearance of the whole length of this valley showed an- 
mistakable signs of itrr having at  one period been the bed of a laku, 
and I am induced to think for a portion of that time continuous with 
the portion below Tank& and that the maw of alluvial above Diirgo 



1868.1 Ndea on the Pangong lake district of LdakJ. 8 7 

was contemporary with that above Miiglib. Above the two lakes, 
TI-%dm& Bur Tso, there is no longer any water in the hed of the 
stream save a t  intervals here and there, where i t  breaks out in a sn~all 
rill to lose itself in tha loose gravel a few yards lower down. Over 
distances of more than a mile it is deep white sand, tllo collection of 
which is a good deal due to the wind. Down to this sand the talus 
from the mountains extends tending every year to increase the height 
of level. At  the low pass of Surtokh, whence one obtains the first 
view of the Pangong lake, thin action is nowhere so well aeen; tliie 
ridge of Surtokh forms the watershed across the natural exit for tile 
waters of the great lake and is entirely formed hy the loose shingle 
brought down a somewhat large lateral ravine .from the snowy penks 
to the south : this bed of talus actually divides, part to tho eastward, 
part to the west, as exemplified in the sketch annexed (Pig. I), so 
that the waters may in some years flow one way, in others another. 
If the supply of water to the Pangong lnke were equal to what it 
must formerly have been when the glaciers were double their present 
size, the continual flow of water would soon carry off these tnlue 
accnmnlations from the monntains above Surtokh ; there being now 
no force in action for this purpose, the snows of wiuter and the waters 
of the side ravines tend to raise the main valley level every year. 
The Pangong Tso (lake) is abdnt two and a half miles distant from 
the low ridge of the Surtokh Lo, or more properly speaking, its 
n a t n d  bar or bund, but the level of the old lnke bed extends up to 
within a very short distance of the pass. 4 rive of 150 feet in tile 
waters of the present lake would find them again nn exit down tlle 
valley to Ta1lks8. A Trigonometrical station lies close to the water's 
edge, i t  bears east-south-east from a rock, n quarter mile distnnt out 
in the lake, and is marked with a stone having the usual dot and 
circle cut on i t ;  ita height has been determined trigonometrically to 
be 13,931 feet above the sea. Frotn thin mark-stone, a fine view of 
the firat long resch of this elevated and interesting piece of water is 
obtained. Its colonr is of an intense blue, the wnter as clear as crystal, 
but far too saline to be drinkable ; there wns quite a true salt water 
feel in the air ee the wind blew off it. This was a good site from 
which to form a commenceruent of my survey work, as knobs and 
paks  were seen for many a mile along the spurs that de~cended fro4 
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t h e  rangw bounding the northern shores. From the height at which 
one stood them all appeared comparatively low ; only on the highest 
lay a few small patches of mow, thence to their bases was one succession 
of shadea of yellow4 purples, reds and browns, the invariable colonring 
of Tibet-not a wrap of green. My intention was to proceed along 
the northern shore as far as it waa possible, and eventually to turn 
north, and work round into Chang Changmo. But i t  being necessary 
first to see something of the south aide also, I left the supplies and 
eepoys at  the spot where we had first stmck'the lake; and taking 
one a m d l  tent, I marched on, skirting the sonthem ohore towards 
r low point that rnne down to and overlooks the whole of the western 
end, and firms the termination of the longest spur from the lofty 
snow-bound range, which forms the eouthern watershed of this basin. 

Late in the afternoon we reached a very small patch of cultivntion, 
with some two or three wretched huts called Spang Mik, and the 
next  morning, by 9 A. M., reached the foot of the low point, named 
by the Survey Pankong (b) Hill Station. For so high an elevation, 
a cousiderable amount of green grass, Tibetan furze, and cultivation 
ocenrs on the we& side of the hill, having a few houses scattered 
about it, forming the village of " Mun," 'the largest in the Pangong 
district. I ascended from i t  to the station by a short easy pull of 
aome 1,000 feet above the lake, obtaining a most commanding view, 
np  and down it, acrass to the spurs of north bank and high up among 
the mowy peaks to the south, where small glaciers just show their 
nosea above the masses of the old moraines, which extend down to 
the  ancient level of the lake. Little streams flow down these steep 
inclines like mlver threads from the ends of theae glaciers, to finally 
lose themselvee in the silt and sands that skirt the edge of the lake, 
for only the most considerable of these streams find an exit in ita 
waters. Such is the one that flows through the little oasis of Mun ; 
it owes its size to the streams from three glaciers uniting some dis- 
t a m  above the village. The silt brought down by these, has formed 
a miniature delta, or a m  of shallow water, running out into the lake. 
I n  the course of a conversation with the coolies and men of Mnn, 
I learnt that some three or four marches further on, the lake narrowed 
to a mere stream which was fordable, and that it was not necessary 
to follow the northern shore, where ran besides the worst road. I 
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changed my route, Bent back for the supplie~ and camp at Spang Mik, 
and late in the evening, they had all arrived. Other advantages 
accrned by following the south shore, viz., that I iaw more of my 
ground without having to aecend to very high peaks, there WM 

plenty of water and wood as far as the Chushal river, and the villages 
extended farther. On the other hand, the northern shore is very 
bare, and water is only obtainable by digging holes close to the edge 
of the lake, into tlieaewator percolates, but only slightly less saline. 
On the 22nd July, my march lay over the sandy, stony plain, skirt- 
ing the shore of the Pangong, crossing two or th'me rgvines, where 
aections are well displayed of former and higher levels of ita watels 
in' sands, intel-stratified with an angular rubble like that distributed 
over the present surface. A t  about eight miles from Mu, the drag- 
gling village of Maruk i.a paseed on the right hand, and the last on the 
lake Karkpbt is three miles further. The level ground between the 
shores and the foot of the mountains increases much in breadth 
ae one proceeds east, and the stream from Chushd gives, from a die- 
tance, no signs of its proximity, and I wsa rather surprised on coming 
suddenly upon a fine body of water, flowing with a quiet current through 
a narrow belt of green grass some 10 feet below the surface of the 
plain. Finding plenty of wood and a nice, green sheltered spot 
&der the b a n ~ ' 1  pitched camp by the side of it. 

The extent of level ground here is considerable, qnite ten square 
milea, dotted over in the vicinity of the strealn with a few low buahee, 
and over the rest grows a scanty coarse grass in tufts. Towards the 
shore of the lake rise two very conspicu~ousisolated low rocky knobs a 
mile apart, and between these ie the confluence of the Chushal stream 
and the Pangong Tso: The next morning I wulkucl across and ascend- 
ed the most eastern eminence, having the strange aounding name of 

Tug@ Nuggh This had formerly been a fortified post, the level 
space at the top was enclosed by a low stone wall, while a detachod 
out-work had been built on the low spur that ran out ou the east 
side; none of my coolies, who were d from this district of Pangong, 

. could give any account of it, as to when or by whom i t  had been 
built ; it must be comparatively an ancient work, still considering how 
soon events are forgotten by such men, its y e  may be only 150 to 
200 y a m .  I t  was a lowering morning; and before I had finished 
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my wrvey work from this position, it came on to rain hard, which 
we mt oat  on the top ; the ehower pawed off up the lake, and i t  had 
a b e  effect on the view in that direction, with the linen of falling 
rain over the expanae of water, and the misty mountains bounding 
its rides. The state of the plain which, when dry, is covered a i th  
a h ~ r d  incrustation of lime and a salt, that crackles under the feet, 
had now by the wet been turned into a sticky loam that adhered to 
the boots i n  hnge lump,  and remained l i h  a cement apon every 
th ing  i t  came in contact with. One and a half miles beyond Tugg3 
No@ low spars abut npon the lake in cliffs of 150 to 200 feet 
high, and the way leads along the narrow shore at their foot, with 
very deep water wmhing the bank. Passing one large bay we round- 
ed a low narrow point of bench only to find the existence of another 
b y ,  called Yhiireook : this f o m ' t h e  boundary between the Keshmir 
Rajah's territory and the Chineee district of Rudokh. Phbmok 
formed a circular sheltered little lake in itself, a narrow strait only 
wnnecta it with the water outaide. I t  w u  evidently of great depth 
i n  places where the hills came down in cliffs npon it, a narrow beach 
ran along the foot of theae formed of talus cemented by lime. The 
bay formed a perfect harbour, in which a line of battle-ship might 
have floated, and sailed in and oat of. Were this 1 3 e  in a leas ele- 
vated region, or on a line of trade, how useful would fhe water com- 
munication prove up and down the extent of its two long portious. 
The first or lower lake is 40 miles in length ; the second 33, giving 

total of 73 miles, exclaeive of the upper long portion beyond Tao 
Nyak, whieh is quite 18 miles. 

I ehall not detail each day's march, winding in and out of the bays 
of this long length of water, but will attempt'to give a general de- 
acription of it,'connected with which are several points, both curions 
and interesting. 

The first that must strike any one of observation is the evidence 
of this lake having been formerly fresh for ita entire length. Mpriade 
of dead fresh-water shells now strew the shore : these, thrown up by 
the waves in a long white ridge, lie m thick in come of the bays they 
can be taken up in handsfull. They are principally of Lymnaa and 
Planorbis ; but though I soarched diligently, I never foand a large 
bivalve, only one very tiny Pidircnb that I foond imide one of the 



Notes on the Pangong lcrke district of Lcrdakh. [Na. 2, 

specimens of Lymnma ; nor did I ever find a living specimen, which 
I had hoped to do in the upper lakes, where the water was very 
slightly brackish. When t,hese shells existed, the former lake mnst 
have had quite a different aapect from its present one, and in i t  mnst 
have grown for the sustenance of these molluscs beds of water plants, 
while its banka would have been fringed probably with grass and 
rushes. In the lower lake there is not a vestige of any sort or kind 
of plant, the beautifully blue clear water washes a bank of sand and 
pebbles, the latter perfectly free even of algm. This is not the case 
beyond Ote, where the water is much less salt, there the stones under 
water are extremely slippery and covered with vegetable growth. A t  
this part also, patches of a cokse water weed are also seen here and 
there along the shore, but not growing luxuriantly, and evidently 
making a struggle for existence. The waters of the western end are 
far more salt than those of that near Ote, noticeable even to the taste, 
but it is not until the stream thnt wnnecta the two portions is fairly 
entered that it is by any means drinkable ; thence for the whole dis- 
tance eastward, we used tho lake waters save when we had the luck 
to find a spring of really fresh. By looking out carefully, we discover- 
ed springs in three places flowing out from under the bank ; and in  
one spot, thesq springs were bubbling up for some distance out into 
the lake, rendering the water quite freuh around. I t  was quite a 
pleasure to see the poor y&ka who camed our baggage take their fill 
of it, when for three days they had drank nothing but aalt water. 
A curioue feature of the Pangong is the almost entire abeence of 
streams, whose waters find an exit in it, considering the great ares 
that some of them drain ; for, with the exception of the few glacial 
rills and the Chushd stream on its south shore, and the stream at the 
extreme west end, from the Mame Mik La, there are none. The northern 
shore is particularly dry, not a single rill joins it for ite entire distance, 
until arriving at '' Pal," on the upper lake ; and the aame may be 
said of the southern shore, from the Chnshal river to Ote, and for 
many miles beyond. Many of the ravines have their sources a t  a 
considerable distance, but near the lake have broad dry beds from 
2 to 3, and up to 500 yards in breadth of rubble and muds. I may 
instance the very large lateral ravine at Ote, the longest branch of 
which n u  back into the snowy m o ~ t a i n e  of Chang Changmo, for 
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Fig. 2. 

This eection proves great changes, and also, I think, that the lake 
existed prior to, certainly during the latter part of, the great glacial 
period in the Himalayas. Whether the acooping out of the depression 
in which its waters lie, is due to glaoial action in the first instance, 
when this high region was (aa is moat probable) deeply overlnid by 
ice and snow, ie a hazardone queetion, and one rather problematical. 
From the alternation of the beds of dhbris and finer deposits, we can 

infer that there have been changes from milder andmoister seasons 
than at present exist, back to oolder and drier ; during the first, be& 
like No. 8 would have been deposited by the increased transporting 
power that would have carried the materials further out into the lake ; 
while, at  the same time, the level of the waters would naturally have 
been much higher. Its waters must then have generally held much 
silt and mud in sunpension to form tha shell beds of above section. 
At  the present day, no deposit of any kind i s  taking place, save per- 
haps near the debouchementa of the Chushal, and the extreme weetern 
tribntaries. 4 closer inspection with some levelling would, I think, . 
somewhat clear up the mystery attached to the huge masees of 
alluvirrl deposits seen in the valleys of all the great rivers of the -. 

mestcrn Himalayas, from the Chang Chdngmo and Leh, to Skardo 
in the valley of Knrgyl and valley of Dree, and on both the J h e l m  
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a d  Ohandra-bagha (Chenab) rivere. Give a greater rain-fall to the 
Pangong district, and a lower snow line (now above 20,000 feet), 
the ravines would be seen with fine running streams in them, and, 
allowing time, would cnt through the bamer a t  the Surtokh La ;+ 
m d  eventually down through the whole length of the alluvial deposits 
in this lake baain, the large valley and i t .  tributaries then drained 
would resemble most closely on either side the sand, shingle, and 
conglomerate deposits now Been at Tanks& and on the above-named 
rivers. These deposits a t  Ote wonld be somewhat higher, and would 
cover a greater area from the .junction of the great tributary there. 
The height of the waters of the Pangong have much diminished, 
and are diminishing at the present day: the first travellers who 
vi i ted  it, now some years ago, would I think fiid a marked difference 
on its shores. The coolies of the district assured me thnt formerly, . . 

my 30 years ago, it was not practicable to proceed along the southern 
shore, following close to the edge of the lake from Phiirsook to Ote, 
which a t  present is quite easy--even ylks can be taken. Only in 
ono or two spots waa there any difficulty, where the cliff6 approaclied 
close down to the water's edge. d rise of 15 feet would bring the 
water close to them, and even 10 feet would render guch placees quite 
impracticable for animals and nearly 80 for man. Prom other i d o r u -  
ation I could collect, thc fall must now be from 1 to 19 feet per 
annnm. The difficult spots mentioned above have only been practi- 
cable for yaks for the last four years (1863) ; before that time the 
track lay over a rough ridge a short distance back from the shore. 
The men of the district also said that i t  is only for the last 20 yeare 
or so, that the waters have fallen at this rapid rate. The rock that 
lies out in the lake a t  its wostern end, distant la mile from the shore, 
is about 5 feet high. I t  has only been noticed for the past four 
years, so this would again give a fall of about one foot a year. Again 
the numerous lines of the beach marks,-and at souie points aa many 
aa five nnd six can be counted,-denote fall6 of level of about a foot. 

The rock bounding the north mde of this pass is a hard orystelline limm 
stone, nearly on edge, up to the plane surface of which the ridge of detritua 
extends. The depth to which the rocks ht sit* hnve been eroded prior to the 
tales thnt has since bean precipitated against them, is in all probability snffi- 
cient to drain the wliole extent of the Pnngong and valley towards Tanhb, 
I t h e  preueut acnumulatioes were renroved 



Tlic~c? all lying close to thc wnter's edge are very recent, as evidenml 
by boiug so well clefined. But as a proof that the waters of the 
Pangong lako in formor times have fallen below its proeent level, I 
may state that on a long point of land in the little bay of Phiirsook 
in deep very clear water, I looked down upon a terrace 10 feet below 
the surface which terminated in a cliff, where the stratification of 
the sand and clays could be well seen, the bottom was not visible 
beyond this, and i t  was too far out to sound the depth. This jvonld 
bc thc section, 

Fig. 3. 

The only deduction to make from snch comparntively recent cliangeg 
is, tliat the level of ite wnters hna been alternating with moist 
and tlry periods of time, the slow process of which may bo even now 
going on almost imperceptible to nian : the wnter of the Pnngong 
dcpcnding as it doee mainly on the ~viiiter snow, (query, may not 
tlle mow-fall in this pnrt of the Himnlayw be much loss now than 
formerly ?) and tho country passing through a period of diminisl~ing 
falls. Slow as such changes may be, they are by no ~neans impro- 
bable or impossible. The western end of the Pangong Tso lies as nearly 
ns possible in latitude 34O nnd longitude 78" 30', thenco its direction 
is due south-enst to latitncie 3AC 40', it then take8 a bend easterly 
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and follows that latitude as far as Noh, in longitutle 79' 50'. The 
mountains to the north-west of the first long reach are of no grcat 
apparent elevation ; in July there waa very little snow to be seen, 
and only on the very highest portion, or the main range, which 
nevertheless is from 18,000 to 19,500 feet high ; the highest peaks 
being 20,000 ; but the level of the lake being 13,931 feet above the 
aea, dctracts considerably from their grent altitude. The terminal 
knobs of the spurs from the above rangc lie close on the edge of the 
lake, rising to the height of 600 to 1,500 feet, generally terminat- 
ing precipitously, and tho lake I should imagine is exceseive- 
ly deep at such p l w .  I t  would be a most interesting scientific 
enquiry to sonnct with sollle portable kind of boat tho depth of this 
lake. To the sonth-west a high range runs pnrallel to the lake, . 
some of the peaks on which attain an altitude of 21,500 feet ; this range 
terminates in a peak above nnd to the .enst-south-east of Tanks;, 
which is 20,003. The nbove fino line of mountains, covered as thcy 
arc with pcrpetunl snow, and their-ravines terminating above in small 
glnciers, form a fine b o u n d a ~  to this vnllcy on the south. Tho 
wuthern watershed follows thc lakc vcry closely as far as Ote. It 
there cxtcnds further south, and between that place and Pal, scvcral 
very large lateral ravines descend into it, all with the usual brontl, 
dry, gravelly beds, the largest of these are the Algrong, Tcngun, 
Kiam-Snrpo Loombas, or vallcys. On the northern shore, beyond tho 
very large valley of Chang Bnrmah, which finds its exit at the Ote 
plain, there is another, the Dal-Loomba, that drains tho considerable 
tract of f 50 square miles ; the silt carried down from this has narrowed 
the lake very mnch, forming a low point jutting out into it, and hae 
contracted the waters to a quarter of a mile in breadth. Altogether 
the mean breadth of the second lake, Tso Nyak," or " middo 
lake" ia much lcss than the first or true " Pangong." 

Wherever a tributary rnvinc joins the shore, there is grass, wnnty 
PB a mle, and of a vcry coarse kind. A t  Ote i t  is mnch richer, 
especially in the vicinity of the stream that unites the two lakes. On 
both banks of the second lake, wood is found in plenty, growing 
lnxuriantly in places ; at Algrong and Numlrum i t  formcd a scrubby 
jnnglc, hut on tho northcrn shorc, a t  Siliing, i t  wns met with no 
morc, and the only fncl was a stunted plnut which throws out n good 
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deal of woody root, and is found all over this country ; and I never 
f0und.a mrcity of i t  even up to 18,000 feet in the Chang Chiingmo, 
save where the ravines were very rocky. Dewending from the small 
ridge between Paljiiug and Pal, the extensive plain near the latter 
comes in view, bounded by low spurs on every side save the east, 
where a conspicudw peak rears its head. A small stream win& its 
way through the eaatern side of the '' maidan," and joins the lake 
being the only one on the northern ahore that does so. Three and 
a half miles beyond Pal, the'second lake ends, and a small stream 
is found flowing into it throngh half a mile of sandy flat ground, 
beyond which is another lake, called Tso Rum, having a length of 
about four miles. After crowing again some flat ground, Lnke Tso 
Nyak, (the second,) is reached connected as before described with 
Tso Rum below. Near the northern shore of this laat .is situated 
the small village of Noh, a short distance up a tributary from the 
north. This place I much wished to visit, but as will be shown 
fnrther on, I could not manage to accomplish it. On the northern 
siiore of TBO Nyak, the effects of a very peculiar natural force may 
be seen; at intervals a ridge of sand and earth runs parallel to 
the line of beach, at first 1 attributed this to the action of waves, 
bnt obseming the large proportions of theae banks in some situntions, 
and at last seeing the ridge quite 6 feet high ; and, moreover, that 
the bank had been fairly turned up, as if with a gigantic plough, 
I wan fairly puzzled to account for such an appearance, and on ques- 
tioning the guides then learnt, that during winter, when the lake 
is frozen over hard, the water naturnlly accumulates under the ice 
and flowifig westward can find no exit. When the pressure becomes 
too great it tears up the frozen earth on the shore and being liberated 
flows over the surface of the ice. I give n slight  ketch (Fig. 4.) 
of a section through one of these banks, showing the old uurface grass 
still growing on the perpendicnlar face of the upheaved ground, which 
of course is on the inland side. On meaauring this, I found it nn inch 
or two over 6 feet. ' 
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Fig. 4. 

I noticed also that the banla were higher and better developed 
on the weqtern curves of the bays. One reason for this may be seen 
by a glance at  the accompanying diagram, (Pig. 5.) whero n, a, a, 

Fig. 5. 

repredent the &ow of the lake, the waters of wbich have a teadency 
to flow west, in direction of the arrows. These waters (?) suddenly 
incmad by springs in bed of lake, and eabjected to the upper 
preswre of a frozen wrface meet with another reaieting force in 
the curve of the bay at 13. That line where the ice, united to 
the frosen ground, meets the dry soil into which water doea not 
percolate, and is consequently compmt'ively dry, would be the 
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linc of lcnst reristnncc ; and upoll thnt linc tho disniption monld 
take plwe m d  the pcut up waters fiud an exit. Where the bank 
is sandy or clayey and covered with grass, it  would be turned up 
in the manner as shown in Fig. 4. In  spots where the shore is 
gavclly, tlie watcr seems to drive in the sand and stones beforc i t  
from the bottom of the lake out upon the shore, and this being a 
continlidus annual action i t  has in eome bays formed a bank quitc 
3 feet high. Whether this phenomenon hns been observed before on 
other lakes I do not know ; i t  could not take place even here, clid 
not this lake Pangong receive a large amount of water from ' the  
east, with a determination to flow towards its old natural exit near 
Liikoong. During snmmer, evnporation no doubt carries off a grcat 
amount of the surplus mntcr thnt drains into it, but in the winter 
tliis must cease, and with its upper casing of ice the watcr to free itself 
tllus tcnrs and roots up the bank in the curious rllanner above detailed. 

During the whole time I spent on the shores of the Pan-  
gong, tllc only aninla1 I saw was the Kyang, or wild trss of Tibet., 
a few couple of thcso were grazing on the grassy maidans of the 
northern sliol.e., Of the birds, gcese were plentiful in the strean1 
bctween the first and second lakes, nnd I saw many young bro&. 
The Brnhmini goose, teal, a red-hcatlcd diver with white body, aud 
n very black plumaged duck, madc np the watcr birds. There w a ~  
a grcat scarcity of thc sillnllcr birds, a sandpiper and wagtnil were 
occasionnlly seen on the shore. The large fish-eagle was plentiful 
at Ote, attracted tlicre by the h h  which are seen for the first tinlo 
in t11c slightly brnclcisll water flowing out of the upper lake ; this 
lnlre is full of them, they much resemble the tench in shape and 
colour, only somewhat longer in the body, and are covered with slime 
like those fish. I had fortunately brought a rod, and all its et- 
a teras ,  and hnd near Numkum, in deep water under the rocks, a very 
good afternoon's sport, catching some five and twenty ; they ran abont 
n pound in weight, the largest I caught being abont 4 fBs. They 
would rise at a fly when the surface was much rippled, and seeing 
them rising at gnats, I managed to cntch two with a small midge 
fly, the first. artificid I fancy ever thrown on these waters.; but their 
estremc clearness is mucli against fly-fishing. The most paying h i t  
aitcr all \vm dough ; this they took rcndily enough, allrl I might h a ~ e  
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canght douLle the number in another hour, but had to move on to  
camp. These fish formed a welcome addition to our food as long 
as we remained on the lake, I supplied my old Bhut Moon~hie and 
some of the guard with hooks and lines, they became fierce fisher- 
men, and brought in good bags. It is a fine sight to see the lake during 

storm, when a good strong wind is blowing down a long extent 

I 
of its surface, and dmhing the wares, which rise to a considerable 
height, against the hard rocky shore: I had the fortune to see its 
snrface in thia state one morning, and sitting down watched the 
waves rolling in ; it was a minature sea, and Pangong waves brought 
np thoughts of beaches in old England. Though the country is sobarren, 
the lake haa ita beauties in the varied tints of surrounding hills and 
mountains, and the rich deep blue of its waters, becoming quite of 
an emerald green colour aa they shallow near the shore. D u ~ i n g  
the  summer months the lake is quite deserted, and we did not fall 
in with a mu1 the whole distance up to Pal, or we might not have 
got so far. At  that time of the year, the flocks of shawl-wool goats, 
sheep and ylks, are grazed in the higher valleys on the young rich 
grass that springs up in some places after the snow h w  left the 
ground. During winter they are brought down to the level I' maidans's 
near the lake, and Ote, I waa told, becomes dotted with black " Cham- 
pa"* encampments. Snow, they snid, never lies long at Ote, though 
the lake freezes all over very thick, and the degree of cold must 
be very considerable ;-what a glorious expanse for skating the lake 
must then present l The Champa4 or Changpaa, who spend the 
winter on the lake at Ote, come from both Noh and Rudok. The said 
plain is a disputed piece of ground ; the men of the Pengong district 
claim it, though judging by the site of an old fort standing on e 

low rock on the north-western side of the plain, I should say it 
nndonbtedly belongs to the Lhnssan authorities, by whom it was 
built years ago : proximity of Leh and greater power of the Thana- 
dar there, places i t  in the Kashmir Rajah's territory. Walls of ~ t o n e  
and earth are built up aa a portection for the tents against the wind; 
and to  render them still snugger, I observed that the interior floor 
had been dug down to  a depth of 3 feet, which must make them 
warmer abodes. I found the summer winds of this country cold 

+ "Champa," the nomdio tridee of this country. 
14 
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enouglt, what the winter are like I cnn well imagine : tlie amount 
of comfort, in a tcnt on the edge of a frozen sheet of water stretching 
for miles, must be a very minus quantity. During the whole period 
of my sojonrn there in Augufit 1863, the weather, with a few fiolitnry 
fine days, mnfi miserably cold, nothing but clond, sleet, and rain. I 
may have fieen i t  nnder disadvantageous circumstances, and I trust 
a t  times it  does er~joy a little wnrn~th find brightness. 

011 the 1st of August we reached kaljung, and in the nfternoon 
of that day cnme in sight of tlie first nntivev \ST had seen, viz., tllrce 
men driving some yaks i n  our direction, they saw us at  the snnle 
time, and turned and bolted ; we followed, but failed to  overtnlie thcin, 
-it being about two miles to  the point they had roundet1,-they hnd 
disnppenrcd up  some lnternl ravine out of sight : our approach was, there- 
fore, known to t h e  Rudok men. I t  rnined in torrents during the night, 
cnmp was pitched a t  Paljung, where a long broad nulln bed cnnie 
clown to the lnke, and a low long promontory ran from tho hills on 
the north oat  iuto it. Our road next day on towards Pa l  lay over 
this, i t  being a very long round t o  follow the shore under tlie cliffs. 
From the low pass the broad dull green plain of Pa l  was seen, and 
on its eastern side we discovered the blnck tents of a small Tartar 

v 

camp. As our approach was now certainly known to these people, 
we bent our steps towards them. Three men cnme out t o  meet us, and 
turned out very mild individuals, one being a Lhama or priest. Their 
dogfi, of the large Tibetan breed, were much more noisy and fnrions 
a t  the intrusion of strangers, and were not to  be reconciled until 

long after the tents were up. These Chnn~pahs info~uled me that 
one of their number W R ~  about to  ride into Noh a t  once to give the 

news of our arrivnl, and have it thence sent on t o  Rudok, I nt once 
sat my Bhut  Moonshi down to write n letter to  tllc Governor of 
the place, requesting that he wonld raisc no difiiculty to  nly paying 
the place n visit, and see its nionnsteric~, kc .  

The next two days I rcmnined a t  Pal, for the hills mere buried i n  
dense cloud nnd a good deal of rain fell, so that I was unable to proceed 
with any survey work i n  an eastern direction ; on the third day, the  
Zimskang of Rudok rode in with sonlc twenty followers, and pitched 

his tents on the other bank of the little stream, and crrnle ovcr nt 

once to  see me. H e  was a native of Ll~nssn, a short, stout, jovial 



fellow, and brought a letter from the Governor of Rudok, and a 

1 white scarf, together with a present of two danluns (bricks) of tea, 
and some sheep and goats for my men. The letter was then read 
by  the Moonshie, and wns to  the effect that i t  was not i n  his power 

I to give me leaveto visit Rudok, ss he had strict orders from hia 
I superiors in Lhassa to prevent foreigners crossing the frontier, and 

that  it would eventunlly be known if he permitted it. H e  adtled that 
he could not use force to  prevent my furtl~er progress, but he trusted 
I would not lose him his appointment by so doing, and that I would 
accept the presents as a sign of friendship. Having received orders 
not to bring on any collision with tho Cliinelie oficinls, I had to 
give up  the idea of seeing Rudok, but I lleld out for one more march 
towards the place and gained my point, but not before sliowiilg 
some nnger at  their absnrd wishes. Tlie Zin~slm:~g agnin came over 
nher my dinner about 9 o'clock a t  night, to  beg I would not proceed 
auy further ; but I said they must abide by thcir first agreement. 
The afternoon of that  day I wss enabled to ascend the limestone 
mountain east of camp and fix my true position, the range around 
Rudok and the eastern end of lake were also again visible, and I 
was enabled t o  ge t  intersections with other mys. The 5th broko 
fortunately clear and bright, eo I started early alo~ig the shore of 
the lake in  direction of Noh, my friend the Zimskang, stuck to me 
like a leech the whole day with a few of his men, and a curiously 
dressed rabble they were, with their eriortnonti flat musliroom-shaped 
hate, and all lnounted on little scraggy but sturdy ponied, they were 
all very jolly and amiable, I uiilde no secret of my work, and showed 
n id  esp!aincd the lu:ry of the lake to him, which he tl~orouglily 
ui~dc~stood. I have found the people of Tibet far in advanie of 
Hiudulitnn as reg111.J~ dril\~iugs, and what tliey are inteildcd to 
reprcscnt. A t  a fiuell l ~ i l l  cnllcd Tobo Nobpo, whencc I had 
prouised to retnrn the previous day, I lollilleil my agreement evidcnt- 
l y  t o  the grcat yle.~sure of the Zimsltalig, who was now more plca- 
sant tlinn over and thanked me with many salaams. On the 6th 
Angust my tents were struck t o  leave Pul, and the Rudok men did 
thc same, I was invited over to their tents, previous to starting, to 
partnlre of n parting. cup of salted tcn cliu~ned with butter, wlticli 
is :~lw\.;rys kept simi~ieri~ig on tile lire ; it is by no nlcans a ball bere1.;1::l: 
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when made with good fresh butter. I gave' him a few presenta 
and we parted. 

A t  the eastern end of the Pangong the hills somewhat decrease 
in altitude, the highest lying to the north of Noh. Looking in a 
direction due east from the higher points I ascended, the country 
appeared flat but undnlating, and I observcd in the far distance two 
or three pieces of water, these may turn out to be connected with 
Pangong TBO, prob'ably bounded by steep sides which were not discern- 
able at twenty miles, they may extend for some distance ; the breadth 
of this high region was considerable, and extended up to a ,  snowy 
range that rose euddenly on the south. The more level surface was 
not bounded by any mountains, and was seen stretching to the horizon. 

The ~uorning me left Pa1 mas raw, cold, and cloudy ; the road lay 
north-westerly for eome distance over the dead level plain, that showed 
distinctly i t  had once been covered by water, for dead fresh-water 
shells are seen for some way ; we then rose from i t  over a long very 
gradual dope of some three miles which a t  last contracted into a ra- 
vine, bounded with very low and easy scarped hills. A portion of this 
ravine was well wooded with the same kind of shrub as grew along tlie 
shores of the Pangong. The little camp of Champas continued their • 

march with us ; and had we been one day later coming into Pal, we 
should have miused them altogether and gone straight into Noh 
without meeting a soul. Nearly all their worldly goods mere carried 
on sheep, only a few articles on the ponies which they rode. The 
women drove the former, and, in fact, did more in the packing, unpack- 
ing, and pitching of the tents, than their lords and masters ; after 
which they were sent out on the hill side to collect the roots of a low 
shrub having a scent like lavender. One of the girls was very nice 
looking, and wore a peculiar head-dress which is not seen on the 
Ladakh side. The usually narrow fillet of clot11 worn by the Ladaki 
women was treble the usual width, and covered with, torquoisc and 
silver ornaments ; near the attachment at the forehead was a bar of 
silver eet with small torquoise, pendant from which so as to lay on the 
forehead were a number of silver coins attached by short strings of 
coral beads, the effect was very good. I had the y o ~ ~ n g  lady brought 
over to my tent, where she sat for her portrait, and was delighted a t  
tho drawing made of her. The encamping ground was called Tobo 
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Budern, and was a level piece of green grass, with several good 
I streams of water flowing across it, for curious enough the highar 
I 

ravines of the country have plenty of water, but they are all absorbect 
a few miles down in the saud and gravel of the bro:rd water ways. 
The valley mas here high, broad, and nearly level, the moulltains were 
of no great elevation above it, not more than 3,000 feet ; the lo~vcr 
slopes falling gradually from them into the valley, which wns pntched 

I with furze of stunted growth, and plenty of good gram. The morning 
I 

I 
of the 7th broke clear, sunny, and bright, with a trcsh breeze, wo 
started early and gradually asccndcd the valley to the pass in our 
front, called the Dingo La (16,270 feet). On the top the gronnd wns 
nearly level, expanding into wide open ground to the north ; on the 
leit rose a hill about 1,000 feet, which I determined to ascend to 
obtain a view over the hills and country around. Walking a short 

I distance up this, a small tam was seen in the centre of the level 
I 

gronnd north of the pass, which had once evidently extended over 
the greater part of its area. Scnttered plauts of rhubarb are here seen 
but very tough and acid. The rocks mere all of limestone formation, 
with a strike nearly east and west. I found no fossils, but i t  resem- 

I bled in appearance the palreozoic rocks of Dras, kc .  I obtained from 
4 

the peak a finc view, but could see no more of the eastern eud of the 
Pangong near Noh, on acconnt of a dense haze in that direction. I 
was much disappointed and could only fix a peak or two looming up 
through the mist. My own camp and the Tartars had gone on, and 
I quickly followed them down the valley. This was very characteristic 
of these regions, tiprending out into a broad gravelly plain, on the left 
side of which was a sharply defined scarp showing its general level had 

I been uniform ; this plain forms the head of one of the branches of the Dd 
Loomba. We parted wit11 our Champa friends a t  a place called 
Chuchan, where they encamped to graze their goats and sheep for a 
few days, while 'we proceeded on along the side of the hills of the 
right bank rising gradually to a low pass called Sa Lam, and descending 
on the other side to another broad tributary of the Dal Loomba, which 
a t  this spot branched illto three broad arms that penetrated into the 
mountains on the north for some eight miles. The longest of these 
valleys had a direction north-west, and up this our road to the Chang 
Chiiugmo ran ; 110 water was here to be found, aud i t  was not until we 
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hnd pvoceetled anotller two miles thnt wntcr was found in the  bed 
of the ravine. Khere  we halted fuel grew in plenty-the yellow 
flowered Tibetan furze, differing slightly from the European in not  
being quite so thorny. The vnlley was still brond, but the  hill siclea 
dcscended into i t  with steeper slope, i t  was here called Drukker. 
Wllen on the Sa Lam a horseman wns seen riding down the valley 
fro111 the north, who joined us. H e  had w m e  from an encampment np 
the vallcy, and said he wns sent to  escort us on to the pass nhead. 
Our movements were, therefore, well known, though we should not have 
supposed n human being to have been within miles, but the Champas 
wcre evi(lent1y on the watch, and espied us the moment we topped t h e  
pass of Sn Lam. Between camp and the Demjor La, the  valley bore 
the snme character, snve that the broad gravelly bed was covered wi th  
a luxuriant growtli of furzc, this swarmed with hares, which got  up 
in all directions, nntl I hnd some good shooting. The Demjor L a  mas 
reached about 1 0  o'clock, I found it  by boiling point tllermonletcr to 
be 17,165. The rise was gentle the whole way, and it fell i n  l ike 
manner into the valley on the north. As I cnme up t o  the  usual pile 
of stones on the crest, two 6ne Ouis alumon cnme round a spur t o  t h e  
right, a t  nbout 200 ynrds distnnce. I managed to get a little nearer, 
but missed them. A fine nus8 of hill rose t o  the south appearing 
ensy n~id  nenr, 'I sent the camp on to the stream below and commenced 
its nsccnt. Tliis was a good ileal steeper and further than I had antici- 
pated, proving to be 20,210 feet high, but the labour was rewarded, for 
from tlie su~nrnit I obtained a splendid view, and did a large an~ , ,ou t  
of worlr ; massivc snow beds still covered the top, and the wind was 
bitterly cold. The mountnins to the  south of the Pnngong mere npell 
sern, with tlict great snowy range nenr the Iudns beyond Rudok ; and 
I btill longcd to go on in thnt direction. Of the mountnins t o  tlie 
sonth nnd went, thcrc wns a fine view of a country bleak, naketl, 

a 

~ t o n y ,  and inliospitable ; only in a tributnry of the great Chang Barnla 
Loonibn, whence wns n way to Ote, was anything green, a littlo grass 
nnd furze there skirted tlic stream. Work being finished, me were 

soon down ngnin upon tlie lcvel ground of the  vnlley ; and on a piece 
of very wet gronnd, I \vns sulpriscd to flus11 u snipe. I t  was a bitter 
cold cvcning. b t ~ t  tho ~11111) \\.:IS in ns sheltered n spot as wc coulil firill, 
nnJ tlicrc w:is some gr11,d gi.~iss hcre for thc. yhlts. Our Cl~rmptr gui~lc 
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took leave of ns on the Dimjor LR, so thnt we proceeded on the next 
day alone. The valley below camp took the usual configuration and 
ran towards the north-west, with a bed about one fourth of a mile brond. 
At about three miles we reached the confluence of a lnrge valley from 
the north, and up this I determined to proceed, and thence ascend to  
Kiepsang, trigonometrical station. Several Kiangs were here seen, 
and up the  valley numerous Tibetan nntelopo. After marching up the 
grarelly wide bet1 for five miles, whose main tributary turned to the 
east, and ended in an estensive elevntcd plain on the surface of which 
lay some large snow beds, we were rather nt,a loss to find water. I 
took the enstern branch, while the ylks nnd scrvnnts procecded up tlie 
western (the Nertsh Loolnbn), towards a patch of green grass where I 
thought water would be found, and this proved to be the case. From 
this the staff on the top of Kiepsang was visible, and a very delightful 
little pnll-up it looked. I followed the eastern Lrniich to a low pass, 
which overlooked n narrow gorge thnt terminated a short way down 
on another high level plain. There was no track of any kind to be 
seen here, and my guides told me that the county on beyond was 
grazed over by a noniad tribe, cnlled Kirghis, who did not own 
allegiance to the Rndok nutliorities ; that tlicy were great thieves and 

robbers, and occasionally came into Tanksi, to exchange their wool for 
grain, of which they had none. These are the people who wcuiiler 
over the plains, thence to Ilchi and into n tel-ra incogititn on tlie east. 
It was not until late thnt I got back to camp, going to bed with the 
prospect of a stiff ascent next dny. I wns up aiid off very early, taking 
eome breakfast with me ; at  this hour i t  was very cold, and the water 
of the little streall1 was lrozeu hard, and tlia backs of the ytiks were 
quite white with frost. I took the line of a ravine which led up to 
the ridge east of the Kiepsang btaff, the ascent was most fatiguing, 
over the loose angular de'bris that filled the steep bed of this ravine, 
whose waters were frozen into water-falls of ice. In  this ravine we put 
up from under a rock a hnre so benumbed with cold, it  could not run, 
and it was knocked over with a stick by one of my coolies, to his 
great delight. On reaching thc ridge, there was still a long pull up 
to the pole, but the view recompcnscd all the lnbor to legs and lungs ; 
the ascent was 3,200 feet, the peak being 20,035, while the canip 
below was ubout 16,800. Bleak \r7astcti ol llill alld \vi~lc dry draiuago 
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courses met tho eye to the north-enst, backed by some high mouutains, 
whose loftier peaks were covered with snow, and threw down some 
slnnll glnciera. T o  the south tlle great tributary of the Pnngong, the 
Mipal valley could be follo~vcd for mnuy miles, high rugged angulnr 
mountains bounding i t  on every side. I t  was very, very cold, and I 
could scarcely do my work, or hold the pencil, the clouds were gather- 
ing up fast ; and before I left the peak i t  hnd begun to sleet, I got 
under the lea of the ridgo for breakfnst and made a brew of tea in  the 
boiling point thermorueter pot, of which I gave a tot all round to the 
Bhuts, and then descended on the western side into the valley below ; 
by skirting the hill sides down into the ravines and over kpurs, we 

reached by evening the Kiaug Gang La, 17,259 feet, on the boundary 
of the Kushtnir and Rnrlok territory. A t  this pass are stationcd 
throughout the summer months a guard of a few Rudok men,-these 
we now met,--and who got a dose of chaff from my Tnnl;d coolies, for 
thus being talcen in rear, but they were very good humoured, and said 
tlint they were now off for thcir homes, and left that  day with their 
ponies, black tent, tea churn, &c. R e  saw a good m?ny nntelope during 
tlie day. Near the pass was n great thickness of the conglomerates, 
sandstones, and conme shales, seen in the Indus valley, which formation • 

i t  is most curious to  find hnving so wide an extension in tliib direction. 
This opens out a wide field for geologicnl speculation. The south-weet 
wind was bitterly cold all the afternoon, and i n  the tents, though they 
wcre in a somewhat sheltered ravine, i t  was very cold all night. The 
next moruing we proceeded down the ravine to the north, which was 
grassy for some way. The coolies who had gone on with the break- 
fnst things came upon seven wild yhks, who went off down the valley 
and were not seen again ; they are, I believe, very waly ; great numbere 
are to be seen here later in t h e  season, when they are driven out of 
their higher haunts by snow into these lower g r z i n g  grounds, which 
were covered with their tmces. They occupy thie part of the couutry 
from about the elld of October until March, the lnrger number roaming 
away into tllc high plaina on the north, though some remain through- 
out the year in the neighbourhood of the Pallgong, bnt I J o  not think 
arc met with sout l~ of it. About l~alf way down, the ravine nnrrow 
very considerably, and a mass of rock quite detnched rises in  tho 
ceutre of the vnllcy, a narrow gorge to tho webt being thc direct r o d  



to Kyam ; by this the coolies pmcwded, while I took the east ~ ide ,  
crossing a low connecting ridge. Nu~nbors of hares were seen, and I 
bngged a couple for the pot. I fell in near this, with a Mr. Turnor, 
a traveller from England ; and when I told him the beat I was go i~~g ,  
he raid he  mould accompany me. He had been searching for the pws 
by which M. Schlngintweit had gone towarcis Ilchi ; but by the natives 

I with him (for he could not speak Hinindubtani) had been taken off in ~ this direction, quite a contrary point of the compase. We marched on 
together, reachihg.at lest the main stream of the Chang Chhngmo, 
ealled Kyamgo Traggar ; this was broad, end a great thickness 
of alluvial deposits were exposed on its sides. It was an alluvial plain 
in its transition state before the river had cut its way down to the 
mlid rocks. I t s  former levels were beautifully shewn in a seiies of steps 
and terraces, of which as many aa five could be counted. 

At the point where we deacended from the alluvial terrace into the 
bell of the Kyamgo-Traggar, there was a small rill of water, but this 
disappeared about half a mile on, where the valley narrowed comi- 
derablp, and the hills rose on either hand in high cliffs of limestone, 
forming a regular gorge, through this the wind blew with great violence 

1 from the eastward, and dark angry clouds hid the mountain tops : i t  
was evidently setting in for a stormy afternoon. We pu~hed on, 
stmggli~lg against the strong gusts of wind, and the gorge widening 
se we proceeded at last brought us to a broad valley spread over with 
detrital matter. The mountains still towered in cliffs to the south, but 
rose very gradually from about 14 miles to the north, towards the 
high ridge of Snmknng and Chamkang. I t  now began to 8UOW hard, 
nod we got under the lea of a low cliff, and sat there until our cooliea 
came up, when we pitched the tents with great difficulty for the tent 
pege wonld not bolcl in the grarelly bed of the stream ; but by meails 
of large boulder stoncs, this was accomplished. I t  was a miserable 
evening, snow falling until sunset, and lying on the top of the tents 
and in dry high spots. When the clouds broke at that hour, beauti- 
ful appeared tho surrounding mountains with their white covering, the 
fleecy clouds, drifting up against the sides, added greatly to their height: 
the whole suffused with a lovely rose hue, and the snn shining upon 
the wet surface of the many tinted rocks, brought out their coloura 
brighter than ever. Fires were soon blazing away, and wc got ou 

16 
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dinners as if nothing uncomiort&le had happened. One m u ~ t  give 
the Indian cooks immense credit for the manner in which they work 
under tho discomfort and difficulties that must from time to time 
lappen on the march. 

The valley ahead of us appeared to end at about six miles distance, 
and thus it had been sketched in on the rough reconnoiseence I had, 
so the next iiiorni~ig it was determined to leave the camp where i t  stood, 
and go on ourselves to the main ridge of the valley, and return by 
evening. After breakfasting we walked up the soft gravelly bed of 
the river for about four miles, it then narrowed considerably, and took 
a bend to the east-south-east and at three miles further on divided into 
two large branches : we followed that having a nearly due eaat course. 
From the mountain spurs having approached so close to the broad bed 
of the Kyarngo Traggar, the absence of water, and i t  having also 
tnken a bend, we had been led to imagine its course here ended, but 
this we were both of us much surprised to find was not the cese, for 
we now beheld nlied of us an enormone broad gravel covered valley, 
stretcliing away to the foot of mountains at least 18 miles further to 
the eastward. I t  was quite impossible to reach the main ridge that 
day, so I sent a coolie back to bring on the tents. This open valley 
had the most peculiar aspect of any I had yet seen, but partook in ita 
dry gravelly bed a good deal of the nature of those valleys I have seen 
between Pal and the Kifing Qang L a ;  its elevation was about 16,400 
feot, and its breadth in widest part about two milen ; the ridge of hills, 
bounding i t  to the north, lay about four to five miles off, but were only 
3,000 feet above it, and the spurs came with a very gradual fall towards 
the valley. On the south a very low ridge of about 500 feet, in places 
not more than 300, separated this valley plain from another broad one 
of a like character, the ravines of which ran up into the hills in wide 
beds, from 2 to 300 yards in breadth. Elcveral broad lnteral drainage 
plains also formed a junction with the one we were in from the northern 
line of hills that ran parallel with it. Directly ahead a low broad pass 
wns visible, the mountains rising to the south of i t  in snowy peaks 
21,000 feet high ; but from the great altitude we stood at, and their 
dihtaiice 15 milcs off, tlicy gnve no idea of so great an altitude. Plenty 
of the woody rooted wild lnvc~ider, or rather n stunted plant with tho 
like scent, grew nronntl, I ~ r i t  gress wns very scanty, only in two or 
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three spots wae there found barely sufficient for the ylke ; a few large 
patches of snow still lay on the plain, these (for the hill sides mere 
now quite bare of it) were the remains of deep drift8 formed by tile 
winter minds. Water wee also very scarce, 'and we could obtain none 
that day ~ t i l  we reached the spot chosen for camp in the evening. 
The distancee on this plain seemed intern~inable, tile ends of low pro- . 
jecting spurs appeared in the clear atmosphere quite close at hand ; and 
had not the position of the pnss ahead been fixed tolerably correctly on 
my plane table, we should, in all probability, have made our plans to 
reach it that evening ; and my fellow traveller would not believe that 
it lay so far to the east as i t  did. The "mirage" on the flat gravel1 J 

plain had a t  timea the appearance of beautiful blue still lakes ; antelopw 
were very numerbus ; and running across the plain in vicinity of this 
appearance, looked double their natural size. We found the sun very 
hot in the middle of the day ; but while waiting for our tents in the 
afternoon, found a blazing fire very comfortable ; and the night, with 
the nsual great nlternation of temperature, was very cold. We were on 
our way up the valley early on t11e 13th Angnst, but did not reach the 

foot of tho low hill until the afternoon. Antelope still very plentiful, 

4 .  and the males magnificent creatures, with beautiful long thin horns. 
The summit of the pnm (17,960 feet) was quite 1,500 .feet above the 
level of the valley a t  camp, but the ascent very gradual. The snowy 
mountains on the south could now be well seen, their vnlleys filled with 
ice, and from the pass in easterly direction lay another valley which 
also widened out into another of the samo type as that we had marched 
up ; the hills seemed to fnll on both sides, and the country generally 
to take a more open plateau like character. I conld not spnre time to 
proceed any further, I had mnch work to finish in the rear, and so~ue 
high poiute to ascend, which the early snow-falls would shut up for 
the season. I mnch longed to explore, but conld not do m. Mr. 
Tornor went on beyond for two days, and gave me afterwardn a sketch 
of the ground. I t  appeared that some ten miles further, the open 
valley turned sharp sonth, and disclosed a long piece of water like the 
Pangong, but the mountains shut out the end of it, nor did he even 
get so far as the edge to tell me whether it was fresh or salt ; 60 that 
thia may be, for all we know, another rival to the great Pango~ig Tso. 
Tamor saw six or seven miles of its watel~,  which he described us 
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having a breadth nearly equal to that of the above lake. I retraced 
my steps therefore down the valley finishing the sketch of it. Some 
fine agates and carnelian are to he found in a small ravine at the 
apot, where the long sduthern spur from Chamkang H. 9. abnts on 
tho Kyamgo Tmggar. I made a short ascent here, in order to look 
over into the country to the south-eatit. This presented the appearance 
of large broad level valleys that might ~ lmos t  come ~ ~ n d e r  the designa- 
tion of plains, the undulating ridges that divided them being of so 

little elevation. On the 15th August I had returned to 'the junction 
of the road from Pal, with that running down the valley towards the 
direction of Leh, and encamped close to the hot springa of Kyam. 
These rise a t  foot of the hills on the left bank ; the alluvial plateau, 
on the edge of which they are situated, extends for about half a mile 
to  the river, and ends in a low cliff. The water rises in several spots, 
covering a distance of about 150 yards long. The spring on the 
extreme west side is the largest, and temperature the highest : this 
I give below. The ground about is wet and swampy, and conseqnent- 
ly beautifully green with grass and weeds; an inciustation of lime 
had fonned about the springs, but very sparingly. 

Western spring, ................................... .103.5 degreee. . q 

Centre ............................................. .103.0 ,, .. Eastern, ............................................ 98.0 
From the north-west a large tributary here joined the Chang 

Chhngmo river, adding so mu'cli to the depth of its waters, that  it 
was a matter of difficnlty crossing a t  the two fords below Kyam. 
The valley now lessened much in breadth, but the allavial deposits 
were still well developed, and were cut into a series of steps by the 
gradual falling of the lake, or the diminished waters of the river on a 
drier climate commencing. At Pamzal the valley mas still nano~ver, 
but these accumulations had disappeared. Here the Chang Changmo 
is left, and the road leads up the Rinldi Loomba to the Blarsb diik La, 
(18,452) and thence descends towards the Pangong basin, with a gra- 
dual fall down a broad valley passing Phobrang, Yiugo, Tdblang to 
Liikiing. A t  Chuggra, about three miles short of Phobrang, I turned 
to  the north-west to the Kepting Kiptung La, 17,642. I n  the 
Qedmure Loombe was a green expanse of jpw, with a rather severe 
ascent to a grazing spot called Boomzi, from this a high brad plateau 
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extended to the pase ; the line of watershed being so broad, that i t  was 
difficult to w i g n  its exact position. This high wide valley parted 
north and south, in the first direction to the Ororotze La, 18,050 feet, 
only used by shepherds when taking flocks to graze in the lower 
courses of the Chang Chiingmo river. 

The scenery here was grand and very striking from its novel nature. 
On the broad high plateau are three small lakes, from which flows 
away a stream bordered with bright green grass, running parallel to 
slopes of talus backed by mountains over 20,000, culminating in peak 
Shayok (No. 2) 21,000 feet. These mountains rise very abruptly and 
send down a row of glaciers that end in moraines npon the plain of 
the Koh Loomba. The sides of this mountain mass are nigged in the 
extreme, and topped with perpetual snow. Shayolc (No. 2) throws 
down a mass of ice covered with moraine de'bris, which abuts upon 
the river itself. From the foot of this glacier, I hardly ever saw a 
grander tiight than the steep falls of rock and ice of 3,500 feet in a 

horizontal distnnce of only three miles to the highest point. This 
portion of the Pangong mountains is well worth the visit of a traveller. 
At the time of my visit the increasing cold had driven the shepherds 
with their flocks and herds from the higher grounds, and we found 

4 

Wme families a t  Montol, from which place there is a pnth over the 
mountains to  Mhglib. I followed the Koh Loomba valley down towarb 
the  lake, where i t  ends in a narrow gorge opening out into a consider- 
able broad expanse of open ground, on.which are scattered some small 
hamlets containing only three or four families each, via., Phobrang, 
Yiirgo, Tablang, and last of all, where the stream debouches into the 
plain of the Pangong itself, is Lookoosg. Coming down the defile 

I 
I upon Yiirgo, is a very peculinr and striking peak overhanging the road. 

I t s  high rounded point is called by the natives '' Chomo Kong Go," 
or the " Woman's Head," it having some resemblance to the shock 
head of a Tibetan belle. 

Lookoong is situated about two miles from the spot where the 
waters of the Koh Loomba join the lake ; this distnnce is covered 
with sand, white and glaring to the eyes, and the sides of the ravine 
are cut down about 1 2  feet, forming a cliff of that height on either 
side. I did not see any fish here, the body of water in the strenm, 
though much reduced irom the quantity that rises at its souces, 
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iR tltiH very considerable, though not equal to that of the Chushal 
stream. I had now finished the whole of my work, and went on 
that day as far as Miiglib, thence to Tang&, where I paid up my 
coolies and for yiks, &c. The men had behaved very well, never 
had I any occasion to be put out with them. From Tanks& I re- 
.turned to the Indus valley over the mountains by way of the Kay 
La, 18,256 feet. The Kay Loomba river is fringed with grass 
and bushes for a considerable distance up, and at a height of 16,300 
feet flows out of a lake about 400 to 500 yard8 long, of very deep 
clear water. I t  owes its origin to a large landslip from the left 
side of the ravine, by which cause a very considerable portion of 

p 

the hill side hw moved forward and been disrupted. The rock is 
granitoid, the same as the Chang La, and forms the main axis of 
this mountain chain between the Indus and Shayok. From the lake 
to the pass, the scenery was wild as wild could be ; near ita source 
the ravine turned south and waa nearly level for some distance, 
finally ending amid a mass of scattered rocks, dkbris, and snow; 
large beds of which still fille6 the ravines and lay in patches on the 
summit of the ridge. The wind blew with great violence from the 
west-south-west on reaching the paas, with that cutting, piercing, 
unsparing manner i t  does at these elevations; behind the shelter 

. 
of some rocks I boiled the thermometers, and then deecended into 
the valley blow. All my followers now on the retnrn jonrney 
walked their be& ; and by the evening we were well into the calti- 
vation of the valley above Chimray. next day I reached Lch, 
and was glad to meet some brother [3urveyors, also on their return 
from their respective surveys. 

I n  the foregoing pages, reference has often been made to the great 
accnmulations of boulders, gravels more or less angular, clays and 
sands, near Tanbe  and in the Chang Chiingruo ; i t  is necessary to 
add a few words in conclusion regarding the cause I assign for their 
formation. This is, I think, clearly glacial. Proofs are not wanting 
that, in ages past, the valleys of the Himalaya contained glaciers of 
enormous length ant1 thickness, the ouly prototypes of which arc to 
be seen in those now filling the valleys of the Karakoram, far north 
in Baltistan. About half way between the villages of Kungun and 
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Gond iping on the Sind river a tributary of the Jllelum, Kashmir, 
and a t  the village of Gond itself, marks of gl~lcial action are un- 
mistakeable in the deep grooves or strise-marks cut in the hard 
metamorphic slates, at a height of about 150 or 200 feet above tho 
present level of the liver. This point is 20 miles in a direct line 
from the head of the valley, where at present some very small glaciers 
exist. How mnch further this glacier extended towards t l ~ e  plain 
of the Kashmir valley, it  is impossible to say ; but at the dhbouche- 
ment 10  miles below, thick beds of debris are to be seen ; the Sind 
river is still of very considerable eize, and glacial accumulations aro 
very won swept away, as may be seen in now existing large glaciem 
below their terminal cliffs. 

Taking 5,500 feet as the lowest limit of its extension, every valley 
i n  the vicinity of a range equal in mean altitude to the mountains 
north of Kashmir, must have once been the bed of these moving 
rivers of ice. The indications of glacier extension are also seen on 
the north of the Zogi La, between the present glacier of Muchoi 
and Pundraa, at 10 miles from the pass. I t  is my belief that the 
Dras plain was once buried in ice, and that this region presented 

I much the same appearance that tlie neighl)oi~~~l~ood of the Mustakh 
does now. The imnginntion can hardly conceive the enormoils 
magnitude thnt glaciers, like those in the Knrnkoram, must have 
once attained ;* and that they extendcd into the Sknrdo valley on 
the Intlus, 70 to 80 milcs, is  by no means improbable. Bmaller 
ones from the ridge to the south we know did, for near Kepchdn, 
a fine mass of moraine protrudes into the plniu n&rly a quarter of 
a mile, hnving very large angular blocks on its suriace. Moreover, 
this mornine must have been formed after the valley around Skardo 
had assumed somewhat its prevent configurntion, for this babin has 
a t  some period been filled up with beds of lacustrine deposit, gravels, 
and conglomerntes, to a height that overtops the present isolated 

rock risiug above the town, the coarser beds being the highest in 
the series ; but it is quite natural to suppose that, on a milder climate 
wcceedit~g, these larger alluvial depositu would be the first to  be 
removed by the extinction of ' glacicre furthor down the valley, 

The existing glaoiur of Baltoro is 36 miloa long in direot horizontal 
dietanoe. 
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while the cold was yct intense enough to preserve those around 
and above Skardo. Though the vast accumulations of detritus in 
the Skardo basin were, I conceive, due to the glaciers from the high 
ranges, both to the north and south of the Indns near Basho,-which 
glaciers must have extended close down to and dammed up the river, 
-it does not follow as some might be led to suppose that the whole 
mass of euch a mighty barrier should be formed of ice. It- w w  
the debris of moraines that would have composed this, from its 
continued accumulation in so narrow a gorge as the Indus there 
presents. These e x u v i ~  there piled up, would have raised the bed of 
the gorge, and the bed of the lateral valley as well, also elevating 
the active cause, viz., the glacier itself; and in course of time the 
whole valley level would have been bronght up to the height of 
the great deposits around Skardo. The section below (Fig. 6.) will, 
I hope, explain .my meaning, in which a, a', a" repre~ent the eu~essive 
levele of the gorge and corresponding lateral glaciers. . 

Fig. 6. 

Innnmerable otllcr instances cnn be Reen of ice nction thronghout 
the Kashmir tenitory ; I will instance near the Eotu La, on the road 
to Lch, a   pot now far removed from such causes in action. Even in 
the vnlley of the Jllelurn, below Bara M61a, the effects of a glacial 
period can be wen. That glaciers filling lateral ravines have extend- 
ed across the maiu valleys at  some perioda of thoir existence is moat 

r r 
D ~ y I z e t i  by L~'-\'?C C 

C' 
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probable ; and in nearly every case where gravel deposits are seen, , 
some side ravine below, having its sources high up, can be pointed 
out, whose glacier haa formed a temporary stoppage to the main river 
into which it ran : and such effecta are still in progress in tho 
highent ranges of the mighty Himalayas. When glacier0 extended 
down to 5,000 feet, what must have been the appearance of the upper 
Shayok, Indue and Chang Chtingmo, where 12  to 13,000 M the 
lowest level of the country ; contemplation of such a scene in the 
mind's eye rendere the formation of lakes and the accumulations 
of detritel matter a natural eequence very easy to imagine. Purtlicr, 
when wch powerful forces of ice and water were in action, tlieir 
results would have extended far down the main drainage lines, and 
are to be sought for at the dbbouchements of such rivers as the 
Indus, the Sutlej, Ganges, &c.; and I believe that the more recent 
accnmulations of immense boulder beds composed of rocks from the 
inner ranges, such aa may be seen in the Noon Nuddee, Dcyrah 
Dhoon, and other places along the base of the Himalayas, may owe 
their existence to a glacial period in those mountains. 

Notee on Qeologieat feakrea of the country rear foot of hdl8 it4 the 
Western Bhootan Dooars.-By Captain H. H. Goawm-Ava~m, 
3.3. Q. S., Topographical S u m y .  

In the report ' On the coal of Atceam, with Geological notes on tlie 
adjoiuing districts to the south,' &c. by B. B. Medlicott, Esq., Deputy 
Euperintendent of the Geological Survey, publi~hed in the Pllelnoirs of 
that Survey,* allusion has been made to certain geological features 
of the hills bounding the Western Bliootan D0oars.t 

A few more explanatory notes on tho formations to be seen there 
may prove of interest in connection with the above pnper, and lend 
others who may hare the opportunity to observe them more closely. 
Tho base of the Himalayas is there so densely wooded that much 

M e n .  Oeol. Survey of India, Vol. IV. p. 387. See pagos 39% and 435,436. 
t 8cc tho map of" Bhootnn mil country adjacent" on tho sculo of 4 miles 

ta tho iuch for all plrroce mentioned in thh paper. 
1 i 
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ir nece~unrily often hidden, and interesting and important beds are 
easily ovciloohed on a l i l ~ m e d  scrnnible through the country. Tho c i  

point where I first noticed the absence of the usual sandstone forma- 
tion, corresponding to the lowest Siwalik formations, so similar i n  
every way t o  that in a like position in  the  Deyrah Dhoon, was near 
Dalingkote, whero the Tsel river leaves the  hills; here I only 
observed a low terrace of clay and boulders, quite n fluviatile deposit 
on the river bank, the  bounding epurs from the main hills being of 
stratified gneiss. A short distance towards the Teesta on the west, 
these sandstones make thoir appearance and continue up  to that river 
rising to a considerable height and thickness. The remains of a much . 
larger accumulation of clays and 'conglomerates is seen some three 
lniles up the Tsel towards the fort of Dalingkote forming a narrow 
flat terrace overhanging the river. The lowest terrace of clays and 
gravels extends away towards the plains, covered with a dense forest for 
eight miles, blending gradually with them into a clay country clothcd 
wit11 high grass. Proceeding from the Tsel river to  the Tsnkamchu, 
m d  thence towards Sipchu, the beds of two large streams arc crolitie?, 
viz. the Nurchu and Mochu. Between these drainage lines, the road 
pneaes over a sub-angular debris from the adjacent hills of the gneiss 
rocks and clnys, the terminal cliff being of considerable height and 
becoming much higher as one proceeds cast. ' The lowest levela of the  
courses of streams which are below thosc south of Dnlingkotc, 
gradually increase as the longitudinal dcpression of tbe  Jholdaka is 
npproached, so that on and about the Mochu, the conglomerate cliffs 
rise in fine proportio~is, the upper level surface of the temaces bcing 
constant. But  I must remark here tlint this is far below the highcst 
Icvel of like hecis an the west of thc Jholtlnka or DBchu, shcwing that 
these last have suffcred the effects of denudntion to a l c s ~  extent, 
nnless, in the instance of conglomerates on the Nurchn and 
Mochu, we are to  suppoee them to be later fluviatile deposits of t h m  
rivers. A very charncteristic feature of the country in this part of the 
DOORTR is tlic very sudden terminntion of these gravels and clays a t  
about six milos from tlie b n ~ c  of the hills in n more or less abrupt 
scnrl) rrlnning east and wcst; this outer boundary rise8 higher than 
most of tlic intervening gronnd between it nnd the hills (which is  
deeply cut into Ly rnyincs crntl coveretl witli tlcnsc junglc and forest) 
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fonning at  Tmlcha Pahar and Rungamntti isolated high points of 
ground. The watershed between the Dholk and Jholdaka is throun 
off from Tsulcha and running due sonth towards Ram&hai Hath, 
terminat. there in a marked low scarp of sand and gravel about 20 
feet high, beyond this a more clayey level begins and blends 
into the dead level of the plaim. Looking due east from Tsul- 
cha over the Jholdaka, the conglomerate deposits are seen abut- 
ting on the river, and terminate at  Tondoo in a high cliff about 
120 feet high irregularly but horizontally stratified, some of the 
boulders being of large dimensions, one remarkably large, about 
10 feet high, lay at  the foot of the cliff. About half a mile below 
thie in the bed of the Jholdaka the masses of gneissose rock were of 
very large dimensions, their size and po~ition so far from the 
hills requiring the existence of more than the ordinary transporting 
power of moving water. This cliff follows the left bank of the 
Jholdaka and the road to 8ipchu runs at  the base of it as far 8s 

the trijnnction of the J i t i  and Sipchn with the Jholdaks. Looking 
up the first named river, the masses of conglomerate beds with clays, 
are seen to rise into very considerable proportions, and towartls the 

• east form low hills running up to the main mass of the mountains. 

I WIUI unable to proceed far up the J i t i  nulla, but it is far from 
unlikely that the sandstone formation rnay be found there, the look 
of the gorge gave somewhat the appearance of being cut through 
these rocks. The greater elevation of the newer deposits on this side 
of the Jholdaka also favours this idea,-ns they may have been raived by 
the npthrow of the sandstone on which they are seen to rest when 
both are present, and I may say generally nnconformably. At the 

Ji t i  nuddee the road to Sipchn rises to the top of the high terrace 
that overlooks the left bank of the Jholdaka for tho rest of the 
distance. No one, 8s they proceed, can fail to remark the si~cceeding 
endden rises on to higher levels sharply and straightly defined. This 
with a slight slope to the main surface causea the mass of this 
formation a t  Sipchu to be of very great thickness ; i t  is there seen 
abutting against the gneiss rocb  quite 500 feet above the bed of the 
Dechn, and no trnce of the tertiary sa~ldstones are here to be secn. 
Cloec beyond this the conglomerates have been removed, aud tho 
g n e k  cxtende low down to the bed of the river DBchu, but betweou 
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Sipchu and Jangtim a remnant comes in as a valley deposit in a 
narrow high ledge overhanging the Dbchu, and a t  Jangtsa the highest 
level must be quite 800 to 1,000 feet above it. This level ledge can be 
traced in a greater or l e ~ s  degree up the valley, being most conspicu- 
ously marked at the junctions of the main lateral valleys. Looking 
over the face of the country jnst described, at the abrupt termination 
of the conglomerate and clay beds at Tr;ulcha, &c. and the succcsaive 
and regular high cut terraces on the east of the Jholdakn, no part of 
the outer hills that I have seen, gave more the appearance of 
denudation due to the action of the sea than this : a11 seemed in  
accordance with a slow but intermittent last elevation of the land. 

The large m w  of conglomerates, north of Tondoo, disappear before 
reaching Chamoorchi: there in the gorge of the Pyim Chn, only a low 
terrace of lransported water-worn materials brought d o m  evidently 
by that river is seen sloping gradually out into the plain toward0 
Ambari. The hill on which the fort of Chamoorchi ~ tands  is of the  
metamorphic rocks, some of the beds bcing of a more shaly nature, 
but all micaceous. Neither here, nor on the right bank of the 
Pyim Chu was any trnce of the tertiary sandstone formation, nor did 
I see it any where the whole distance to Buxa, not even in the re- . 
entering angle of the large river, the Soro Torsa. In  the Chamoorchi 
nooar, between the rivers Dahina and Raiti, is a dry flat plain, more 
or less stony on the surface, open and only covered with grass. It 
extends as far south aR Qarkunta and Huldabari Hath:  the 
terlnin~tion of higher level is very regulnrly marked a180 by the 
sudden rise of numerous small streams that flow dne eonth, through 
a country where the surface bcds are clay and free of pebbles. The 
distance that the gravel beds extend from the base of the hills, and 
these streams tnke their rise, is very regular, and conforms very closely 
with their contour at 8 to 10 miles. I also noticed that the bouldery 
character of the beds of the larger stream8 ceased at the Bame distance, 
the Jholdaka, the largest of them becoming a t  once sluggish, broad, 
and with a sandy bed at Ramsahai Hath, and the stony bed of the 
Raiti and Demdema are dry for a long distance ; theae oute<gravels 
are evidently the most superficial recent deposits that have spread 
sway from the several hill streams. East of the Raiti a long slope of 
gravel and boulders extends from the foot of the hills some 8 to 10 
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miles, these end at Rangali Bujua in abrupt bnt low scarps mnch 
intersected with ravines. This scarp is seen on the left hand on the 
read following the right bank of the Boro Torsa that leads to Bdla  ; 
its materials appear to have been carried out this distance by the 
above river, and are of very recent origin. About fonr miles from 
Tazigong, the site of the Bhutea etockade, the spnrs from the 
mountains abut on the river, and a new and isolated feature in the 
geology of this part occurs. The rock is a hard compact limestone 
very similar to beds in the limestone of Mesuri. The mass is of no 
great extent and dips a t  a very high angle to N. W ; the lower beds 
being ehaly and thin bedded. I fonnd no fossils, so that its age can 
only be conjectured ; certainly older than the middle tertiary, it  may 
be nummulitic. The Balla hill in the immediate continuation of this 
limestone on the opposite side of the Torsa is a micaceous schistose 
rock, and in the bed of a s d l  ravine near the foot of the ascent to 
Tazigong, I fonnd several pieces of very pure soft steatite, which 
I was told the Bhuteas cut into small cups. I was unable to examine 
tho foot of the hills to the east of Balla, having mnch grouud to 
survey to the south, but looking in that direction the terminntion of the 

4 monntain spurs appeared somewhat detached from the mass, as if due 
to newer beds lying at the base of them ; they may either be a 
continuation of the sandstone at Bnxa, or the higher conglomerate 

beds. 
To the east of the Boro Toma, no marked feature denotes where 

the gravels end, the level of the country is very equable, the bed6 of 
the streams being very sandy, bonldery and dry for a distance of 10 
miles. The Basera river, one of the largest, is dry nearly as far down 
as Nathabsri in the month oi February ; but, although no scarp marks 
the commencement of a lower level in the country, this line coincides 
with what I have before said respecting the Bulln and Chamoorchi 
Dooars. The larger streams have generally a narrow strip of kader 
land bounded with a low scarp marking their former, higher and 
laternl extension. 

At  Buxa the sandstones suddenly come in with the accompanying 
higher and unconformable conglomerate beds, the former with the 
prevailing high dip towards the main hills. I have already noticed 
the occurrence of this formation in e short paper in this Journal 
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(1865), I have now an aildition of some interest, {viz. that in the * 
bed of Dee111nh nuddee a short distance west of Buxa, which flows 
through the sandstonee and conglomerates, Afisistant Surgeon J. Rich- 
ardeon has since informed me he fonnd the fossil molar of an elephant, 
probably mashed out of the upper beds. 

The absence of the tertiary uandstones at the baso of the Himalayas 
for a distance of over 50 miles is, as remarked by Mr. Medlicott, an 
anomalous case, and if any remnant be fonnd hereafter, it  must be 
small. In  the deeper gorges of the main rivers such as the Jholdaka, 
Dahina, and Boro Torsa, they would be the more likely to shew, ae 
they do on the Teesta,' if nowhere else, but we only find stratified 
rocks of the most recent formations with the single exception of a 
small mass of limestone thrust up at a high angle at Balla. The 
quefition arises where are these usual formations, they suddenly 
itisnppear east of the Teesta, and as  suddenly reappear east of the 
Torsa in equal force. Are they still below the surface over this 
area, or have they never existed, one of the suppositions brought 
forward by Mr. Medlicott. If they have ever found a place 
here, to what forces are we to attribute this single instance of total 
widespread denudation in so long a line of formatione. Taking great 
physical features into consideration, it may be worthy of remark 
that the country and its rocks under consideration is to the south 
and east on the edge of a great natural basin of depression that must 
have been receiving for ages the drainage of the whole of the Eastern 
Himalayas, and considering its distance from the sea, the neighbour- 

, hood of Kooch Behar is yet one of the lowest in Bengal on the north 

and es6.t. From Balla there runs in a north-westerly direction a high 
ridge, 8 to 10,000 feet, given off from the great Himalayan maas of 
Gyepmochi, and this narrow but high feature runs parallel to the deep 
transverse valley of the Am Mochu, following in all probability a - 
great fault, and the existence of which is, in a measure, proved by the 
sudden termination of the limestone in the direction of its strike a t  
Balla, for in the Dootia nulla on the left bank of the Torsa, I was 
unable to find any, but metamorphic rocks in its bed; and if the 
limestone be continuons, this ravine would cut through thc whole of 
it. I am, therefore, Illore of opinion that the elevatory force that has 
raised the tertiary ~andstonee into the position they are found along 
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the whole base of the Himalayas, often to a height of ncnrly 3,000 
feet above the sea, has here been exerted in a less degree, and that 
they are to  be sought for yet below the upper conglomerates more or 
less deeply seated at n short distance from the base of thc hills, as I 
have shewn by the dotted line in map (Plnte V). Should further 
exploration shew more clearly how these sandstones near the Teestn 
disappear eastwarde, how they commence again near nnd to the west 
of Bnxa, and that they lie deeply seated in the intervening space, 
it will not a little form a connecting link geologically, though not 
orographically, with the hill mass south of the Urahmaputra ; it  is 
curious to find the last low eminences of gneiss in tho Assa~n valley, 
viz. at Dhoobrie and Matcabug ns noticed by Mr. Mcdlicott, to bc 
upon a line in the direction of this great gneiss mass of tlic Hi~nalaynl~s 
a t  Gyepmochi, the aren 80 devoid of the tertiary deposits lying 
between them. 





J O U R N A L  
OF THE 

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

NO. 111.-1868. 

ON DWELLINGII, WOBKB 01 ABT, LAWS, &a. 01 THE KABEN~ ; embracing 
Q q  50 t o  &uergr 76 ;-by REV. El. MASON, D. D. Missionary to 
the Karen people.* 

[Beoeived 7th January, 18651. 

The following pages contain the answers to " Queries respeoting 
the human race, addressed to travellers, by a Committee of the 
British Association for the advancement of science," from query 50 to 

. . query 76 inclusive, hmished at  the reqneet of Col. Phayre, and with 
the previous sheets, complete the replies. 

No anewer is given to query 78, for obvious reasons. I t  asks the 
results of missionary labours on the people, and for a scientific associa- 
tion, the answer ahould be furnished by one who is not a Miesionary. 

Dwellings. 

50. The character of the houses the Barem inhabit, varies with 
the charscter of the cultivation pursued. Among the Red Karens and 
Tomgthus, where the cultivation ie permanent, the same ground 
being cultivated for a succeesion of years, the houses are comparatively 
permanent. But moat of the Karen tribes change their fields annually, 
and move every two or three years to be near their cultivation ; and 
there build temporary houses of bambooe, leaves and ratan. They 
clear a few acre0 of land, burn them over near the olaee of the dry 

This paper ie a oontinnation of the answers to qneriea 1-60, on the same 
mbjeot, pabliehed in Journal Be. Swiety, BengaZ 1886, vol. uxv. pt.ii. p. 1 60, 

18 
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eeason, the ashes serving as manure ; and when the first showers 
fall, they plant their paddy. They do not scatter i t  over the ground, 
as in the cultivation of lowlandpaddy, but one wa lb  over the field in 
front with a pointed bamboo, with which he makes holes in the ground, 
a foot or more apart, and another followa dropping a few grains into the 
holes; and there they leave them for the showers to fill in the earth. 
After the harvest has been gathered, the field lies fallow for several 
years ; while c rop  are raised in like manner in other localitiee. 

Each village has its own lands ; and if they are large, in comparison 
with the inhabitants, they are able to cultivate new fields for six or 
seven years ; but if their lands are small, they are compelled to come 
back to their former cultivation in three or four years; but after so 
ehort a period, the jungle on i t  is too small to produce any good 
amount of ashes, and the crops are poor. In this way the Karens 
move around their ecant domains, like the moon in her orbit, so aa to 
present the Bsme phases, after intervale of very few yeare. 

While each village has ite own lands and boundaries, as one, and 
which they call a country, the lands of each village are divided among 
many omers, as in other countries. Land is often bought and sold, 
and in the imtances that have fallen under my own observation, the 
.price paid haa been from two to three rupees per acre. Like other 
communities, there are some too poor to own land, and these are 
allowed, by the landownere, to cultivate at  a fixed rate of one rupee 

3 
for every hundred baskets harvested. 

In  the north, where wars have been prevalent, the people have 
been neceesitated to live close together for mutnal protection. The 
Bghais, Mopghas and some other tribes, have usually but one building 
for a whole village. It is built like a bazar, with a square in the 
middle. There ie a walk all aronnd the building, with rooms opening 
into it on each side. Every married couple has a room and a fire-place 
of their own for domestic purposes, while the hall is common property, 
to which women often take their weaving, and men their mate a d  
basket-making. 

A11 around the hall is a raised platform, on which the young men 
of the village sleep, and where strangare are lodged. The building ie 
of bamboo, usually raised eome eight or ten feet above the gronnd, 
with rows of pig-stiee ranged uqder the rows of roome, while the 
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fowls often rood on the beam over the rooms, but sometimes below 
in connection with the pigs. 

Among the southern tribes, each family has commonly a separate 
home, though sometimes several families of relatives occupy the same 
bnilding. Thcee houses are built on one plan. The front is at one 
end, where the ladder, by which they are entered, leads into the hall ; 
which is a verandah, where visitors are received, and where both men 
and women work. The main body of the building consists of one 
room, with a fire-place in the middle that serves to divide it into two 
apartments; in which different members of the family, when large, 
deep. 

The Pwos of the Tenaeeerim Provinces have the singular custom 
of always building their houses eo as to face to the east, but they 
cen give no account of its origin; and it ia .not observed by the other 
tribes. 

The size of Karen villages varies from ten to one hundred houses or 
families ; and in some of the Red Karen villages there are two or 
three hundred families. 

x m m t d .  

51-52. No monuments of any kind are raiaed by the Karens, or 
have ever been known to be raised. They prefer that their localities 
&ould be unknown, and wish to ignore their exitence to RU the , 
outside world. 

Work of Art. 
The Karena are singularly deficient in worka of art. In the Tenos- 

serim Provinces, the only works they can exhibit are baskets and mats, 
which are very neat. The mats have various form woven in them, 
to which they attribute a divine origin. When god was about to die, 
ne the legend runs, he called all nations to him to receive his dying 
legacies ; but the Karens being tardy in aoming, they arrived only in 
time to see hie mats burning, nnd to note the figure~on the ashes which 
had been woven into them ; and they have made their mate, they my, 
after theee patterns ever since. 

Among the Bghais, me find a few that can work in iron, eo as to 
forge their own axes and bills, hoes and spears. On proceeding to 
the Red Earens, silversmiths are met with who make all the commoa 
female ornaments, as rings, bangles, ear-knobs, and the like. The 
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Tarns, further north, make matchlocks, some of which that I have seen, 
are very well done, and sell for thirty rupeea each. They display no 
ingenuity, however, in these works. They are mere imitations of Bhan 
articles. While the Karens originate nothing, they show as great a 
capability to imitate, as the Chinese. They can learn anything. 
Boys who never eaw a chisel or plane or saw, will readily learn to use 
them, IW well ae a Ohinaman. Men who were called Loo-yaing, " wild 
men," by the Burmese a few year8 ago, can now do all the work of e 
printing office, as well and aa readily as Europeans with the atme 
amount of training. Othere can use the chain and the prismatio 
compaee in the field, and the plotting scale and protractor, and paiut- 
box in the house, and produce unaided a very creditable plan of a piece 
of land, while still othere can use the sextant, measure heights and < 
distances, take the sun's meridionnl altitude, and calculate the latitude. 

Karen women can generally weave, and embroider very prettily ; 
but there is a tribe or clan in the valley of the Salween, the We-was, 
in which there was not a single woman of the whole tribe, when the 
missionariea went first among them, that knew how to weave. They 
buy all their clothes from the neighbouring tribes, and have no 
peculiar dress of their own. 

The Ksrena have a few musical instrnmente of their own mannfac- 
ture, but they are quite rude. They make pipee or whistles out of 
bamboos ; and bugles out of buffaloes' horns,or the horns of the antelope. 

b 
They hnve also harps, gnitars, jews'-harps, and a kind of dulcimer. 

They are remarkably fond of the sounds of gongs, and kyee-zees, 
e taate they have in common with the Shans and Chinese. The Rye+ 
zee is little known, but it may be described aa a large gong, with a 
cylinder a little less than its own circumference attached to one side; 
or i t  may be viewed as a bell-metal dmm, with one end open. I t  is 
&rack like a gong, and gives forth a sound like a gong, but not so 
shrill. They are manufactured by the Sham, and have ornamental 
circles and bancia with representations of birds and fish ; and on the 
outer circle are fwr  raised frogs, as the fignre of the cat sometima 
mrmounted the ancient sistrum. Whether the sound of the inah- 
merit is intended to emulate the voice of the frog or not, mnet be 
left to conjecture, for no one can give auy reason for the frog being 

there. 
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The Karens attach a fabulone value to these instruments, and often 
pay absurd  price^ for those that have good tones. They have dis- 
tinctive names for ten different kinds, which they pretend to distinguish 
by the eonnd, the poorest of which sells for one hundred rupeee, and 
the begt for a thousand. Beeidee these, there are several inferior kinde 
with prices varying from thirty to one hundred rupees. When a good . 

kyee-zee is etmck, the Karens soy the music softens tho heart, and the 
women weep for the friend8 they have lost, or from whom they are 
separated. 

The possession of kyee-eeee is what constitutes a rich Karen. No 
one is considered rich without them, whatever may be his other pos- 
sessions. Every one who has money, endeavuurs to turn i t  into kyee- 
mes, and a village that haa many of them is the envy of other villages, 
and is often the cause of warn to obtain possession of them. 

Domestic Animals. 
54. The only quadrupeds, entitled to be considered domestic animals 

among the Karens, are hogs and d o e .  The hog is the small Chinese 
variety, and is very extensively raised, both for food and for @ale. It 
is used in all their offerings aa most acceptable to the unseen spirita ; 
and no idea of uncleanness is attached to it, any more than to the ox, 
the buffalo, or the goat. They are exclusively in charge of the women, 
and each hog distinguishes the voice of his mistress, though a dozen 
be calling at  the eame time, with unerring accuracy, and runs to her 
with greateat alacrity for the food he expects at her hands. 

A few solitary oxen and bnffaloea are occasionally eeen, purchased 
from the Bhane or Burmese, but they cannot be regarded as Knren 
domestic animala, any more than the elephant which is met with here 
and there. The Pakne and Mannepghae raise a few goats, and the 
Bed Karew ponies, as well as oxen quite extensively ; but these are 
local and exceptinal. 

Dogs are found everywhere, and are eaten by the Bghais rs readily 
ss by the Chinese, but not by the southern Karen tribes. The pariah 
in the most common variety, but the Karene reiee also a small dog 
allied to the smooth-baited terrier, which they uee for hunting. I t  in 
not abundant, but is highly valued, the price of a good one being 
equal to that of an ordinary pony or buffalo. Deer, i t  is said, are ao 
afraid of them, that they low strength when they find one of these 
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dogs, afbr them, and become an easy prey to the hunter. When they 
stnrt anything, they go yelping after it all day, so that a Karen has 
only to follow on, and he is snre of his game in the end. They will 
follow n large snake that the Kerens eat, as readily aa a deer, but they 
will not attack it. Tiger cats, palm cats, and civet cats they attack 
and kill. They fear nothing, excepting tigers and leopards. If they 
come on n tiger's track, they run back. 

Cote are not domesticated by the Karens, for they say, " We cannot 
eat them, while they devour the rats we wish to eat ourselves." 

PowL are raised almost universally. Most of them appear to be 
the common domestic fowl, but a few are the Burmese domestic race 
of the wild jungle fowl ; and a few are met, in the southern districts, 
with the membrane that covers the bones black, or nearly so, ffaZ2ur 
Morio, Temm. I t  is not found among the northern Karens. 

ff ouemment. 
55-56. The government of the Karen8 may be compared to that of 

the American 1ndians at  present, or to that of the Scottish clans in the 
days of Rob Roy. AR a whole, they are ungoverned and ungovernable. 
The Paktls are the hereditary enemies of the Pwos, the Bghais of the 
Yakus, the Gaikhoe of the Bghais, and the Red Karens of all. Then . 
there is not a village, perhaps, without an anaettled feud with some 
other village. Their districte are ill-defined, and they quarrel and 
fight, like civilized people, over a few roods of land. 

< 
If a man is devoured by B tiger, while on a journey, the price of 

his life is demanded by his relatives of his companion who invited him 
to take the journey, nnd they wnatituto themselves both judge, 
jury, and executive. Should any one innocently introduce small-pox, 
or cholera, or be suppoeed to introduce it, or any other diseaae into a 
village, all the dea th  are charged to him ; and if he has not property 
to pay, the debt re~naine for his children or grandchildren to liquidate. 

Each village, with its scant domain, is an independent state, and 
every chief a prince ; but now and then, a little Napoleon arises, who 
subdues a kingdom to himself, and builds up an enrpire. The dynaa- 
ties, however, last only with the colltrolling mind. 

Before t4e county was occupied by the English, Lai-quai, a Bghai 
chief, ruled all the Bghais, and Gaikhos north of Toungoo. He waged 
war at  will with his subjects on the neighbonring tribes ; and by 



1868.) DtoeZlings, w k a  of art, laws, &c. of the Earelas. 131 

furnighing the zenanas of the Burmeae governors with comely Karen 
girls, whom he kidnapped, the chieftainship of the Burmese district on 
the plains was given him, and he reigned a king. He died, and his 
empire died with him. 

Twenty-five years ago, I fonnd some ten thousand Rarena in the 
valley of the Yuneselon, under the rule of a great chief, called La-kee. 
A t  his death none of his sone or sons-in-law could keep the kingdom 

' from falling to pieces, or prevent ita crystallizing into the same ele- 
ments in which La-kee found it. 

I n  many districts the chieftainship is considered hereditary, but in 
more it is elective; aa much 8s the chief of the executive is in 
America. The people select the man that pleases them best for chief, 
no matter what his antecedents may have been ; and if after a trial, 
he doe8 not please them, they elect another. In  this way divisions 
sometimes occur, one part of a village adhering to one chief, and 
another part to another chief, and they perhaps settle the question by 
a fight. 

In  many villages that do not pay tax@ or tribute, there are no 
regularly constituted chiefs. The man with the most property, and 
the largest family possessing the power without the name. 

57-59. There are no divisions of caete among the Karens, and 
though fonnd in many tribes and clans, the division seems to have 
arisen from the original separation of families, and communities. 

Laws. 

60. Although there are no written forms of law among the Karens, 
yet there is in fact a code of laws preserved in the traditionary 
commandR of the elders that meets all the relations of man to man. 
The elders are the depositories of the laws, both moral and political, 
both civil and criminal, and they give them as they receive them, 
and as they have been brought down from past generations. Every 
village has its elders, who are expected to teach the young people 
to do good and to avoid evil. A village without an elder well stored 
with traditionary instruction would be regarded like a parish in 
England without a clergyman. To indicate their usefulness, the 
Karem use this eeying : " Where there is no smith, the axes are 
soft; where there is nq cock, the rooms are still." That is, the 
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elder gives efficiency to the people, ee the smith doen to their axee ; 
and excitee them to action, ee the cock by crowing aronnea the sleepem 
to their work. 

The following lecture6 are from the lips of Bghai elders. Othem 
might not nae precisely the eame langurrge, bnt dl would convey the 
same ideas. 

Ebminu.-Children and grandchildren, yon are children. You 
do not know, and have never yet seen difficulties and tronble.. 
But I am old, difficulties I have seen, troubles I have found. 
I have been in scarcity and famine. Great watm I have met, 
aud mastered ; great fires, I have contended with, and overcome. 
Momentous feuds I have known; with mighty ware I have been 
acquainted, I am familiar with heat, and I am familiar with rain. I 
have seen irruptions of rats destroy the crops ; I have seen the T h g u  
and Bnrmane overrun the country. I have known faminee, when the 
people had to dig deep to obtain poieonoue wild y a m  ; and I have 
seen them die with exhaustion at the diggings. I have known the 
famine so eevere that a man haa deceived his associate, and given him 
a meal of rice and cnny, but no Bboner had he done eating it, than he 
seized him ae a thief, declaring that he had stolen the food, and' then 
sold him into davery for the theft. I have known a kyee-me sold for 
a eheaf of paddy, and s beeket of paddy for a baaket of money. . 

Indudry.-Children and grandchildren, do not be l a q ,  work hard. 
If you work herd, yon will obtain paddy, you will obtain rice ; and 
you can sell it, and obtain money, and what you have to spare, you 
can take care of ; and when timee of scarcity and famine come, you 
can bring out pour stores of paddy, and eat and be eatiafied, and have 
enough for yonr children and grandchildren. 

If yon are lazy, yon will have no paddy, yon will have no agreeable 
food, and you will have nothing with which to buy. When the famine 
is nnendurable, you will steal to eat; and yon will then be aold illto 
slavery ; or if you do not steal, yon will die. 

Observe what I say to you, work end labour with cheerfulness and 
gladness. Grarrp the helve of the cleaver firmly, hold it with a strong 

grip. Expoee yonrselvw to the heat of the enn, and to the pouring 
rains, and the fierce winds. Bend down your backs, hold firmly the 
hoe, and live among the weeds. What yon do, do thoroagidy, 
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1 completely. We love happiness; and our greatest happiness is to clear 
our fields and to build our h o u ~ s .  

9 I tell you trnly, every thing is in the earth. Therefore I say to 
you, bend down your backs, grnsp the hoe, hoe deep, weed clean; 
and yon will obtain eatables. Then, in times of scarcity' and famine 
you will be able to purchase kyee-zees. Grasp the axe firmly, and clear 
a wide field ; and yon will obtain abundance of paddy. Thcn when 
times of warcity and famine come, you will be able to buy buffaloes, 
and they will be the gains of yon; labonr, the work of your hands. 

If you want to obtain gongcl, weed and make i t  all clean around 
yonr paddy. Then when times of scarcity and famine come, you will 
be able to purchase gongs ; and they will be the gains of yonr labour, 
the work of yonr hands. 

If you want to obtain silver, plant your fields industriously, and 
when the rains come, your paddy uill spring up abundantly, and you 
will have good crops. Then you will be able to procure silver, and 
it will be the gains of your labour, the work of yonr hands. 

If you want to obtain hogs and fowls, take cotton and make clothes. 
Then you will be able to procure hogs and fowle,* and they will 
be the gaine of your labour, the work of your hands. 

If you want handsome clothes, spin thread diligently, put in the 

I woof and the warp, and weave. Then yon will obtain clothes, and 
they will be the gains of yonr labour, the work of your hands. 

All t h i n g  are in the earth, and every one who will work hard, 
will obtain them ; and he will have eatables and drinknblee, and will 
become rich, and will have in abundance. When he dies, he will 
leave his property to his children and grandchildren, and they 
will enjoy it. I t  will not be like those who obtain property by 
reprisale and forays. That is ill-gotten wealth, and is accompanied 
by hatred sad malice ; and their children never enjoy it. I t  goes to 
to their enemies. 

Children and grandchildren, work hard, put forth every exertion, 
and yon will obtain everything by the labour of yonr own hands. 

Indolence.-Therefore I say to you concerning the indolent. Lmy 
people do not like to exposo their bodios to the sun, or rain, so their 
&in and flesh are comfortablc, and do not suffer like the akin and 

T h t  is by selling the olothee. 
19 
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flesh of the industrious ; but though their skin and flesh are comfort- 
able, their stomachs and mouths are often very uncomfortable. Some- 
times the mouth of the lazy man eats, and his stomach is satisfied ; 
but often his mouth finds nothing to eat, and his stomach is in great 
distress ; and this is because he does not work with his hands. Children 
and grandchildren, do not become ilnitstors of people like these. 

Help the poor.-Children and grandchildren, work, every one of 
yon, and be prepared for a time of famine. Then, when a time of 
ecarcity or famine comes, let not the rich, and those who have all 
the rice and paddy, reject the poor who have nothing ; that yon may 
not lose your honour, and be abused ; but that you may be honoured 
and respected. When l~ard  times come and there is famine in your 
midst, let the wealthy help those who have nothing with which to  
buy, and cannot borrow. 

Wdows and 0rphanu.-Children and grandchildren, do not forsake 
the widows and orphans. Yon must take care of the widows and 
orphans, yon must look after those who have nothing, all that can 
neither buy nor borrow ; that the poor, the widows and the orphans 
may not die of hunger nor become slaves. Then it will be noised 
abroad in other lands, that on your streams, in your land there are 
many wealthy men, and many elders ; and that they take care of the 
poor, and the widows and the orphans, and that there none die of 
hunger, or become slaves among them. When you are thus praised, 

\ 

none will dare to speak evil of you ; and you will become powerful, 
and be honoured. 

But if yon do not work, you will have nothing and come to shame 
because you have nothing. And if you have property, but do not 
look after each other ; if yon are covetous, and do not give cornpee- 
eionately, you will come to shame on that account. 

When famine comes among yon, if you do not look after the poor, 
and the widows and the orphans ; if you do not take care of those 
who have nothing, they will die of hunger or become slaves. Then 
the inhabitnnts of other countries will hear and say : I' We hear that 
in that country the poor, and the widows and the orphans become 
slaves, or die of starvation." Then the inhabitants of other countries 
will abuse you, and speak evil of yon and my, " The people of that 
land are all the children of poverty. There are no rich men among 
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them ; or if there be one, he is a covetous fellow, and does not take 
care of his people ; and he leaves them to die, or become slaves." 
After you get such a bad character as this, should you become exceed- 
ingly wealthy, and exalt yourselves, and set yourselves up for this and 
that, the people of other lands will not believe you, will not fear yon, 
will not regard you at all. 

Arne.-Children and grandchildren, love one another. Do not 
quarrel, do not find fault with each other. When we are in the 
village we are separate people, but when we go together to clear the 
fields, we are brethren ; and if one is taken sick on the road, or in 
the jungle, we must take care of him; we must look after each other. 
When we cut fields together, we are brethren, and if one ie sick, all 
are sick ; if one dies, all die, and we must carry his body back to his 
house, and lag i t  in the hall, that his brethren may eee, and his 
children may see, and his wife may see that ho is dend. 

Love peace.-Children and grandchildren, love peace, and you will 
.live in peace, and live to be old. He who loves peace, his house will 
be eetablished, and it will be permanent. He will sleep in peace and 
have agreeable food to eat. He who w a l b  in peace, will enjoy 
peace. Ho will have associates, he will have frieudtl. His daughters 
will demean themselves with propriety, and his sons will live happily. 
He will have no adversaries, he will have no enemies. The lovels of 
peace will livo long and be prosperous. 

E v i l  doers.-The evildoer has no friends ; he has no houses, n o  
fields ; but he has adversaries and enemies. His daughten will be- 
come slaves, his sons servants. His wife will become the wife of 
another, and his kyee-sees and gongs will be all expended. His 
kyee-zeee will become the kyee-zees of others ; his money the money 
of others. His land will be destroyed, and his country will come to 
destruction. 

Children and grandchildren, take no pleasure in them. Evildoers do 
not live to be old. Their ways go up quickly to old age and death. 

Duty to Parenk.-Children and grandchildren, he who does not 
love his father and mother, will suffer for his gin. When he was 
mall ,  his mother gave him the milk of her breast to drink, and  ha 
bore him about, and carried him pick-a-pack, and cleaned him when 
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he mas dirty ; and when he cried, his mother sympathised with him, 
aud did not laugh at him. Great are the sufferings that his mother 
entlured for hill1 while he mas an infant. 

Therefore, wheu a man is grown up, he must take care of hie 
mother ; if he does not tekc care of his mother, if he does not fur- 
nish her food and drink, he will wffer for hia sin. He will be 
afflicted, and become poor. 

Your father left yonr mother in the house to watch you, and he 
went out and worked hard for you and yonr mother, that you might 
have food and grow, and that yonr mother might have leisure to 
watch you. If your mother had not had food provided for her, she 
would have had to leave you in the house, and you might have fallen 
out of it and been killed. In order therefore that your mother might 
take care of you, your father went out to work, and endured burning 
heat, and bore the drenohing rain. 

Therefore, children and . grandchildren, when yon grow np, you 
must take care of your father, and provide him with food and drink. 
He that does not take care of his father, will suffer for his sin. When 
the &d of heaven and earth looks down npon him, he will punish 
him for his sin, and he will become poor and wretched. If he works, 
he will not succeed in obtaining anything, and he will become sickly, 
weak, and helpleee. 

Humility.-Children and grandchildren, he who doea not humble 
himself, but exalts himself, and regards his relativee as nobody, and 
snakes forays and extorts from his brethren without cause, and does as 
he likes, and is proud, and beate others for nothing, he will not live 
to old age, he will die young. 

Because he acts proudly, and extorts from his brethren without cause, 
the God of heaven and earth will look down upon him, and will say, 
'' This man has done thee no evil, tllou oughtest not to have done 
evil to him." Then the man that exalted himself, and did the evil, 
will suffer punishment for his sin, and he will become poor and 
wretched. If he has kyee-zees, he will lose them, if he has money, 
he will not enjoy it ; and though he should have sons and daughters, 
they will ~ io t  live to help him. They will die without apparent 
cause, aud he will be leh wretched and childlew alone, unhappy, un- 
able to work, and without means to purchase anything. 
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#weaving.-Children and grandchildren, by no means cnrse each 
other. If there be cause for it, swear, but unless your brethren make 
trouble in your hearts, do not curse and swear causelessly. For I say 
to yon, if yonr brethren make trouble in yonr heaks, and you curse 
them, and imprecate evil on them, the cnrse will really come upon 
them. Because they did evil, the evil curse will come npon them. 

But if people do not make trouble in our hearts, do not curse them 
caneeleesly. For when you curse each other without cause, your 
cnrses go from one place to another to see to whom they belong, and 
when they find no owner, the Lord of the lauds and the waters, 
the God of heaven and earth, is displeased ; and he says to the cuise, 
" There is no reason why thou shouldest hit this man ; he hae done 
no evil, go back to the man that eent thee.". Then the curae returns 
to the man who sent it, and enters into his boiled rice, and into hig 
water, and under his finger nails, and he eats it ; and i t  hits the 
man who sent it, and he dies. 
, Children and grandchildren, this is awnredly true. Anciently 
there was a man who had ten children, and he cursed one of his 
brethren, who had done him no injury ; but the curse did the man no 
harm, and he did not die. Then the curse returned to the man who 
sent it, and all his ten children died. Not a single one wrvived. 
Then the man repented, because his children died, and he 8aid ; 
'' Hereafter, may I never cnrse more. That man did me no wrong. 
I cursed him without reason. There was no cause for it, so the curee 
returned and came npon my children ; and all my ten children have 
died. The God of heaven and earth, the Lord of the lauds and the 
waters, has killed them, that we may not curse people causelessly." 

Covetoueness.-Children and grandchildren, do not covet the money, 
do not covet the kyee-gees of o thm.  Covet not the oxen and 
bnffaloes of your brethren. These things are a t  your own handa, if 
you will be careful and work hard. 

Partiality.-Children and grandchildren, do not act partially ; do 
not have regard for one more than anothcr. 

Backbiting.-Children and grandchildren, do not backbite, do not 
abuse people who are not present. 

* " The curse camelees shell not come!'-Pmv. xxvi. 2. 
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Hatred.-Children and grandchildren, do not hate each other, do 
not give way to hatred. 

Exacting Fines.-Children and grandchildren, do not require fines 
for trespass, for breaking yonr arbitrary rules or regulations. Though 
others make you pay fines for trespass, do not yon make them pay 
yon for treRpasses in return. 

Fakehood.-Children and grandchildren, do not testify to wo& 
which are false. In  buying and selling do not use deception Do 
not defraud, do not be dishonest in yonr transactions. 

Quu~re1ling.-Children and grandchildren, do not do evil to each 
other, do not strike and beat each other, do not rage against each 
other. Do not extort from each other. Do not push each other 
down. Be careful. Do not pull each other's hair, do not slap 'each 
other's cheek. These things are wrong in the sight of the God of 
heaven and earth. Cultivate adjoining fields, build neighbouring 
honses. When yon eat rice together, do not boast against each 
other ; when you drink whisky together, do not strike each other. 
The former elders said, " Sleeping together is warmth, eating 
together is sweet, travelling together is plecrsant." 

Opp7ession.-Children and grandchildren, why is it that one and 
another suffer so exceedingly as they do ? I t  is because he exalted 
himself nt first, and said : I' I am a man, and my hands are strong." 
And ha sold into slavery the widow and the orphan, and regarded his 
relation as nobody. And he extorted money from others, and treated 
others outrageously ; so when he became old, and his strength failed 
him, his enemies rose up that he had wronged, and retorted on him, 
and he snffers for his sins. He did evil, and hie evil returns upon 
him ; and he grieves, and weeps, and suffers anguish ; and when he 
dies he har, no one to bury him:and his body remains in the field, 
and the birds devour it. 

!Z7teft.-Children and gmndcl~ildrcn, do not steal. Those who 
steal or destroy, defrnud or act dishonestly, their deeh  are by no 
nleans secret. Though the doers say nothing, though their mouths 
do not speak ; their deeds will become manifest in the ordeal by 
water, and the ordeal of ascending trees. Yon will be beaten in 

rernnillil~g under water, you will be beaten in ascendilig trees. You 
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will dive into the water, and come up to the eurfece quickly ; you will 

aacend trees and fall down. I t  happens so, because yon have stolen, 
and destroyed, and dealt fraudnlently, and have displeased the God 
of heaven and earth. The God of heaven and earth sees, the Lord of 
mountains and hills sees, Tl~ie-kho Shukha aees. 

Children and grandchildren, if you are hungry, bend down yonr 
bacb, and weed hard. If you want fish, take your hand-net and go 
fishing. If you want rate, set traps for them ; and if you want to 

' eat beef, deer and etags are abundant in the jungles, and they are to 
be had without price. They have no owners, no one claims to have 
nnrtured and fed them. Dig deep pits in their paths, that they may 
fall into them ; and set nooses, by which they may be noosed and 
sprung up in the air. Feed yourselves and families in t h i ~  way. 
Borrow not, go not into debt. By no means leave debts for yonr 
children to pay after yonr death. 

Every one that does not work hard with his hands, when he steals 

or borrows l augh  ; but when he is required to pay, and has nothing ; 
then he weeps. And every one when he steals, and his deeds are hidden, 
puts himself forward as an honest man, and is bold and laughs ; but 
when his trne cl~aracter becomes manifest, and he is required to pay, 
& abuse him and speak evil of him, and call him a robber ; and his 
honor is destroyed, and he beeomee exceedingly ashamed. No one 

' 

will believe his p ro fdons  of honesty afterwards. They will say to 
him ; " Once honest, ten times honest ; onoe a thief, ten times a thief." 

Forays.-Children and grandchildren, do not make yourselves 
wretch& by making foray@, and taking the property of yonr brethren 
for nothing. I t  ie wrong for you to take forcibly the possessions of 
yonr brethren. It will be lost in like manner, and your children will 
not enjoy it. Do not engage in forays ; do not make reprisals for in- 
juries received. Those who make forays make enedes  who will 
never forget them, and the gronnd around their houses will never be 
smooth, but will be filled with caltrope* and arrow hende. They 

Not prsoieely cultrope, but pointed bamboos, a few inches high set firmly 
in the gronnd, at an angle of about 4s0, to pierce the foot of an enemy while 
running to or from the honso. They are rather formidahle weapons in tlloir 
way. I have Been a man's foot with a hole quite through, m d o  by one that 
caught him on the tap of hk foot whilc running awn). 



will not be able to deep, and they will be unhappy while awake. If 
they obtain kyee-eees or money, they will not use them themselves. 
If they raise hog0 or catch wild fowls, they will not eat them them- 
selvee. Their enemies will possess them, and eat them without labour, 
and they themselves will come to abject wretchedness. 

Killing.-Children and grandchildren, do not kill each other cause- 
leesly. Man is not like a beset. Men has a Lord and Master ; lle 
is not like the wild animals. We are the children of Thie-kho, the 
children of Shn-kha ; we are the children of Shie-oo, the children of 
You-wa, and our God created us. Therefore do not kill each other. 

The man who kills his brother without reason, who is not angry 
with him nor hates him ; that man will be killed without cause in 
like manner. 

When a man kill8 his brother, Thie-kho Shnkha sees it, the God of 
heaven and earth sees it ; and Thie-kho Shukha, and the God of 
heaven and earth look with compassion, and the team flow from his 
eyes, and he says to the murderer : " Thon hast killed this man and 
he did thee no harm. Thon oughtest not to have killed him, and thou 
wilt be killed in return." 

Therefore, he who kills will be given up by the Lord of the lands 
and the waters into the hdnds of his enemies, and they mill kill him. 
He will not escape death. Be warned, those who kill, death takes 
note of them. They will come to want and distress, and be helpless. 
When night comes, they will long for the day ; and when day comes 
they will long for the night. They will grieve, and take their full 
of grief ; they will weep, and take their full of weeping ; and their 
end will be death. When they die, they will have no children, and 
there mill be none to bury them. Their bodies will be left n a k d  in 
the fields, and the vultnres will devour them. These things I have 
wen with my own eyee, I know them from my own heart ; and they 

have often happened among us. 
Adult- and Fornication.-Children and grandchildren, do not com- 

mit dultery or foruication. If you wish for a wife or husband, take 
one in an upright way with a marriage feast. Do not act covertly. 

If you rolnlnit fornication, your ds~~ghtem will die, and your none will 
not live ; and the country mill be defiled and deetroped on your 
account. 
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When you commit adultery or fornication, or have illegitimate 
ehildren, it is displeasing to Thie-kho Shu-kha, it is displessing to the 
God of heaven and earth. Then the rains do not come at the proper 
time, and the dry season is irregular. The crops are bad, and the 
hunter is unmcceseful ; and your vegetablee do not come op ; becaw 
you commit fornication and adultery. 

Yon are poor and become shvee because you do that which d i ~  
pleame the God of heaven and earkh. This he makee known to you 
by bringing on yon troubles and difhulties, in order that yon may 
not do evil. Children and grandchildren, be careful. 

&icicle.-Theie ie no command against snioide. It M verg common 
where Christianity haa not been introduced, and the Karens eeem to 
see little or no guilt in it. I t  ie regarded ns an act of cowatdice, and 
the micide M not awarded an honorable burial ;. but we are nowhere 
told that it is displeaeing to the God of heaven and eadh. 

I t  M ~ingular that hanging is almost the exclusive way by which 
Erem commit micide, while poi~oning is the most favonrite mode 
with the Burmese. 

If a man hse some incurable or psinful diseaee, he cays io a matter- 
of-fact way, that he will hang himself ; and doee ae he eaye. If a 
girl's parents compel her to marry the man she does not love, she 
hmgs herself. Wives sometimes hang themselves through jealonsy, 
sometimes because they quarrel with their husbands, and eometimes 
out of mere chagrin, becauee they are mbjected to depreciating com- 
parisons. I t  is a favourite threat with a wife or daughter, when not 
allowed to have her own way, that she will hang herself. 

One of Mrs. Meeon's Paku pupila went and taught school in a 
BghRi village, where she wae very popular. Tho village preacher 
observing his wife at her toilet one day, remarked jocosely ; ' I  You 
need not rub your face so much, for you cannot make yourself look M 

handsome ee the Paku girl." She said nothing, but immediately 
rose up, and went and hanged herself. 

A young man in my employ recollects twenty-five pereons who have 
hung themselves within the last fifteen years, in the circle of villagee 
with which he ie acquainted, eleven within ten years. Of the whole 
number, ten were men and fifteen women. 

20 
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Crinainal Law.-The general principle of criminal law, which the 
Karens recognise as just, is exactly the same as the Mosaic. An eye 
for an eye, and a tooth for a tooth. The elders said, " If made blind, 
take out an eye in return ; if the ear is cut off, cut off an ear in 
return ; if an arm is broken, break an arm in return." 

The elders do not, however, recommend the exaction of these terms. 
They say again : " I n  order that we may not subject oureelves to 
fines and punishment, we must allow others to treat us as they choose. 
We mnst humble ourselves ; we mnst not retaliate. If we are struck, 
we ought not to strike again. If one grasps the head, grasp the 
floor ; if one slaps the face, slap the floor. If we are made blind, we 
must not make blind in return ; if our ears are cut off, we mnst not 
cut off the ear in return. The long is before, the short is behind.* 
Loving peace, gives a wide place ; loving evil, gives a narrow space. 
I t  is difficult to obtain happiness, ewy to get evil. If we want evil, 
i t  is at  hand before all the water has run out of a veesel that has been 
upset." 

Law of Inheritance.-The father wills his property to his children ; 
and it is the custom to share it nearly equally among them ; but 
always giving the eldest son the largest share, and eometimes giving 
a little more to the youngest than to those between. Nothing ie 
given to the widow, but she ia entitled to the use of the property till 

her death. 
When a Karen of property made his will, before letters were intro- 

duced, he killed an ox, or a buffalo, and made a feast at which every 
inhabitant of the village w u  iuvited to attend. A t  the feast, he 
declared his wishes, ae to the disposal of his property ; and prayed 
that the disposition he had made, might be carried out after hie death. 

The mother has no property of her own. If she brought property 
~t her marriage, i t  became her husband's ; but at  her husband's death, 
she takes his place, the Karens say, and the property is hers to use 
till her death ; after which, i t  goee to the children, according to the 
will of the father. She has no power to make any other diepoeition 
of it. 

In  the event of a second marriage, the children of a mature age 

take possessioll of the property their father left them. The second 
That is, the future ie long, the paat is ehort. 
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husband is not allowed to appropriate to himself any part of the 
property of the fimt husband ; nor can the children of the second 
marriage share in it, though in the case of minors it may remain in 
the mother's hande. 
61. Lawgiver.-No tradition of any legislator, or lawgiver ham 

been found. Tlie Karens ascribe all their laws, and instructions, to the 
eldem of preceding generations, and have no idea of any period when 
they did not exist. 

62. Chatqe of Lam.-The Karena never make any alterations in 
their laws, or replatione, for the government of their country. They 
seem to think that everything of the kind has wme down to them 
from the ancients in a state of perfection, requiring neither additioh 
nor alteration. 

63. Obrcrvance of thew laws.-In respect to the obeervance of 
their lawe, or the instructions of their elders, very little can be snid 
in  favour of those who have not come under the influence of Christiani- 
ty ; and many that worship with Christians are Christians in name 
only. 

The truth can be obtain@ from a Karen much readier than from a 
Barman, because he is much less artful ; not that he has any more 
regard for the wmmands of the elder0 than the Burman has for the 
commanda of Gaudamas. I have never yet met with a Karen, in the 
church or out of it, that whon he had committed a wrong, would not 
tell a feLBehood to cover it. They have no regard to their engagements 
or promisee. What a Karen eays he will not do to-day ; under a chango 
of circumstnnces, he will do to-morrow, and eeem to think it all right. 
He haa changed his mind, he aays, and that is sufficient. 

They have no idea of edfering for truth and righteousnese. If their 
leaders or aeeociates do what is confeseedly wrong ; they think it quite 
excusable to go with the multitude. They join themselves to foraye, 
in which they are not concerned, and think they do no wrong, 
however unjust the attack, because they were hired by others, with 
whom, they deem, the guilt of their robbery or murder rests. 

Theft among themeelves ia usually discovered and wverely pnnishcd, 
so the people are ordinarily honest ; but they have no conscionce 
about abstracting emall articles when they aro not likely to be 
discovered. 
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They are exceedingly vindictive, and demand heavy damages from 
those who h ~ v o  injnred them ; and are most implacable enemies. The 
dying charge of a father to his sons, is often for them to avenge his 
wrongs, real or imaginary, and should they be unable to do so, to 
transmit the charge to their posterity. A Qaikho chief waa put in 
jail, and Ivisited him. He was very humble, and promised every 
thing to get out. I interceded for him and he was released. He was 
treated by our Karens with all possible kindness, the few days he 
staid with them. H e  soon after died in the jungles, and his last 
words to his family were, that they should avenge his death on the 
party that had caused his apprehensioa. 

Natural affection too is weak among them. I t  is no uncommon 
thing for a man to curse and strike his mother ; and children, not- 
withstanding the instrnctions of the elders, take very little care of 
their parents. I have stood over an old woman dying aloue in a 
miserable shed, and tried in vain to induce her children and grand- 
children, close by to come to her help. 

The Gho-kho, a Bghai clan, i t  is said by those who know them, 
often sell their relations into slavery. If a child is sickly, and the 
parents think it will not live to advantage, they sell it off, when 
occasions offer, to strangers. They my among themselves; '' This 
child will never grow up and become our posterity. I t  is continually 
sick, and will never be able to do any thing ior us. We had better 
sell it, and then we shall get its price to eat." In seasons of scarcity, 
they frequently sell their orphan nephews, and nieces to obtain paddy. 
Occasionnlly, when a mother given annoyance to her children by 
reproving them ; one will say : 'I My mother talks excessively. I shall 
not be happy till she dies. I will sell her, though I do not get 
more than a gong or five rupees for her." And he sells her. If an 
uncle dies, they often eell the widow; and i f  a brother dies, they 
demand ten rupees, of the widow aa the price of her husband, their 
brother ; and if she has not the means to pay, she is sold into slavery. 
So also, if a married woman dies, her relatives demand a large price 
of her husband, which he must either pay or become a elave or fight ; 
and if he has no money, he usually chooses the last alternative. 

-67. Adminietratwn of tlre Lawe.-It is instructive to see how 
different the same act looks when viewed from different stand-points. 
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The forays of the wild Karens appear to civilized people little better 
than unqualified robbery and murder ; but a Karen looks upon them 
much as Europeans do suits at  law, and the execution of judgmente 
by the sheriff. 

If a Karen is defrauded of his money by dishonest debtors, there 
are no courts of law to which he can appeal for jl~stice ; so he calls 
an his friends, to go and seize the debtor, and make him p q  the 
debt with hterest, or sell him into slavery. Forays of thin kind for 
debts are called small &'nee actions, and correspond to what we 
denominate civil suits. 

If a man is killed, there is no authority to which a Karen can go, 
to have the homicide brought to justice. Every family is expected to 
avenge its own wrongs. Perhaps a man has been mortally wounded in 
an attack, or quarrel, and he calls hie son and says to him ; I have 
been speared and shot without came. I am very sick. Should I die, 
get my value, obtain my price. If you can get the living, take the 
living ; if you can get the dead take the dead." After this charge, 
r son deems i t  his sacred duty to avenge the death of his father, 
whenever a favourable opportunity occurs. These are called great 
cause actions, and correepond to criminal wits. 

In all cases, it is not the custom for the man who occupies the 
position of plaintiff to go to the foray himself. He employs othew, 
and stays at home to compensate those that go ; because in the event 
of his death, there would be no one to pay them their wages, or avenge 
their deaths, should they fall in the attack. Thus a Karen always 
thinks himself right in taking the law into his own hands ; for i t  ie 
the custom of the country, which haa the effect of law. He  is never 
interfered with, unless he is guilty of some act contrary to Karen i d e a  
of propriety, when the eldem and the villagers interfere and exercise 
a check upon him. 

Civil &it.-When a Karen has been repeatedly to one that owea 
him money, without obtaining it, and hae perhape been treated un- 
civilly, he calle out the posse cmitutus, so for ae his friends constitute 
the cornitatus, and when a favourable opportunity occum, they go and 
seize the debtor in his house or field and bring him off ; sometimes 
taking along one or two of his family or friends. 

When the debtor is set down bound before his creditor, the creditor 
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will my to him; '1 have no feud with thee. On the contrary I 
compassionate thee. But thou borrowedst money of me, thou bor- 
rowedet kyee-zees of me. The money was in my wallet, and I took 
i t  out and gave it to thee ; my kyee-zee was in my room, and I tied 
a string to it, and slung it on thy head, and caused thee to back i t  
away. Therefore I went and asked thee for the return of my money ; 
I went and requested thee the price of the kyee-see. But thou 
wouldst not pay me ; Ehou wert abusive to me ; thou atirredet up 
strife. Thy language was contentious ; t h j  words were not peaceable: 
Thou didst not give me food to eat; thou didst not give me water to 
drink. Thou wast angry with me, thou didst hate me. I went after 
thee, and returned hungry and thirsty. I ascended mountaine, and 
descended into valleys ; I suffered from heat, and I suffered from cold. 
Thou didst not repay me my money, thou didst not pay me for my 
kyee-see. Many yeare have now elapsed, many months have past 
over. 80 now I have commenced an action against thee ; now I have 
made an attack on thee. Thou didst borrow one kyee-see of me ; 
now thou must pay me two. Thou didst borrow one share of me, 
now thou must pay me two. Thou didst borrow one hundred rupees 
of me, now thou must repay me two hundred. If thou dost not 
pay me, I mill sell thee to repay me for my money, to pay me for 
my kyee-zee. And when I sell thee, I ehall do that which is right 
and proper." 

Criminal wit.-Men are not unfrequently killed in drunken broils ; 
but such cases are not allowed by Karen custom to be a cause of action. 
No price can be demanded for persona who lose their lives in such 
circumstances. I t  is argued there waa no malice, no intention to 
kill ; and the person who died was perhaps aa much to blame as the 
man who killed him; and people are not well responsible for what 
they do in a state of intoxication. 

But when a man has had a near relative killed in e foray, i t  is 
deemed right that he should have blood for blood, and his friends and 
others whom he loves, stand ready to avenge him when called upon, 
and they go and make replisals. 

Theft.-When a thief is discovered, if i t  be his first act, and he 
promises to be honest for the fntnre, he is allowed to go free on 
retitoration of tho stolen property. But if ko l a  an habitual thief, 
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he is sold off .into elavery among strangers, so that the village 
may have no more trouble with him. 

When a man is suspected of theft, and there is no positive evidence 
to smtain the charge ; if he denies it, recourse is usually had to the 
water ordeal. 

The accused says to the man who brings the charge. "We will 
decide t h b  matter ourselveu by diving under water. If thou beatest 
me, by remaining under water longer than I do ; if I have kyee-wee, 
I will give them unto thee ; if I have slaves, I will give them to thee. 
If I do not give thee the kyee-zees or slaves, take my body and rip i t  
open, take my head and cut i t  off. Split me in two from head to 
foot, and cut me in two acrosa." 

Then the man who makee the charge r i m  up, and replies : " Thou 
gayest thon art honest, thou art upright. If I have charged thee 
falsely, and if I do not beat thee, in remaining longest under water, 
take my wife and live with her, take my kyee-zee and carry it away, 
split me in two and cut off my head." 

Then in tho presence of the friends of each party they go down 
into the water ; and a person puts a board over the heads of the two 
men as they stand together, and puts down tho heads of both into 
the water at the same instant. The man that comes up first to the 

j surface, is regarded as the guilty party ; and he pays a kyee-zee, if he 
118s one. If he hns none, his friends pay it for him ; but if he ha8 
neither kyee-eee nor friends, he is put to death, ae he adjudged him- 
self before taking the ordeal. 

Another ordeal is to ascend a Steraulia tree alter it has been strip- 
ed of ite bnrk, and is very slippery. Bnt I have never known it to 
be used. 

Adultery and Fornication.-when adultery or fornication has been 
committed, the elders decide that the transgressors must buy a hog, 
and kill it. Then the woman takes one foot of the hog, and the man 
takes another, and they scrape out furrows in the ground with each 
foot, which they fill with the blood of the hog. They next scratch 
the ground with their hands- and pray : " God of heaven and earth, 
God of the mountains and hills, I have deetroyed the productiveness 
of the country. Do not be angry with me, do not hntc me ; but have , 

mercy on me, and compassionate mc. Now I repair tho mountains 
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now I heal the hills, and the streams and the lands. May there be 
no failure of crops, may there be no unsuccessful labours, or unfortunate 
efforts in my country. Let them be dissipated to the foot of the 
horizon. Xake thy paddy fmitful, thy rice abundant. Make t h e  
vegetables to flourish. If me cultivate but little, still grant that we 
may obtain a little." 

After each has prayed thus, they return to the h o w  and say thep 
have repaired the earth. 

If one is a widow and the other a widower, no fine is required of 
them, but if one is the wife of another man, the adulterer ie required 
to pay a fine, and he is not allowed to live with the woman till the 
fine ie pnid; but after the fine is paid, they are allowed to live 
together; and the hu6band takes the money, and with it, they say, 
procures another wife. He is regarded as having obtained a divorce 
from the adultereee, and is at liberty to marry again. If a woman haa 
committed adultery with the husband of another woman, then she 
must pay a fine; and after the fine is paid the injured party ie 
considered as divorced and can take another hwband, if she chooses. 

Adultery, or fornication, is supposed to have a powerful influence 
to injure the crops. Hence if there have been bad crops in a village 
for a year or two, and the rains fail; the cause is attributed to secret 
sins of this character, and they say the God of heaven and earth is 
angry with them on this account ; and all the villagers unite in 
making an offering to appease him. 

Persons possessed of poisons.-Poisoning is not uncommon. The 
Karens purchase their poisons of the 8han traders that travel among 
them. One of the most common is described as a yellow powder, which 
resembling tiirmeric is ensily mixed with the food of the victim 
without danger of detection. This is probably yellow orpiment, the 
yellow sulphuret of arsenic. 

Another poison is a root, perhaps the root of Qloriosn stipezba ; bnt 
the most virulent, the one that produce8 death the quickest is said 
to be in little black grains, and is supposed by the Karens to be the 
gum of a tree ; which must be a mistake. 

I t  is wid that the hairs of the whiskers of a tigor, if eaten with the 
food produce death. They are represented as producing coughing and 
vomiting of blood. 
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Home persons are mid to keep poison fangs in their poeeeesion for 
the purpose of killing people. These they thrust into the foot markti 
of the person they wish to kill, who soon fin& himself with a sore 
foot, and the marks on it, aa if bitten by a dog. The sore becoma 
rapidly worse and worse till death ensues. 

Othem are represented aa having a poison stone, in the ahape of 4 

man's hand, which ia called the hand of a demon. T.hia is .applied to 
the image of the. person to be killed. An image is made of clay, and 
placed on the variegated leaf of a plant of the ginger family ; and the 
stone hand is then thrown at the small clay image which i t  hreaka to . 
pieces. Thia is supposed to represent the destruction of the person 
represented ; who immediately sickens and dies. I t  is essential to 

rn success, however, that the operator sit on watch over his image three 
days and three nighta. If he goes to sleep in that time, his labour 
ia all in vain ; and he will wake np with a bit of flesh between his 
teeth, and become posseeeed of a demon ; so it ia about aa dangerous 
an experiment to the operator, aa to the one operated upon. 

Now i t  is considered unlawful for a man to have such poisons, real 
or imaginary, in hie posse~sion. If found on a man, he ia sometimes, 
by the voice of the people bound and epread out in the sun three days, 
and after destroying his poisons, he is made to swear the moat solemn 
oaths that he has no more; and will never procure more ; or he ie 
sold off into slavery. If he has been guilty of poisoning, or supposed 
to have poisoned any one, it is conaidered a meritorious deed to put 
him to death. 

Chw8ing.-Cureing ie, with the K.arena, an organised mode of punish- 
pent for orimee that cannot be reached in an~r other way. 

When a man will curw another deliberately, he goes on to the 
verandah of hie house, and cursea him three evenings in succeeaion. 
On the third evening, he takes an expiring faggot, an addled egg, 
and the last droppings of the dishes, which are nsually given to the 
pigs, and he says : " May hia life expire, like this dying faggot ; 
may he be duetitute of posterity like thk addled egg; and may his 
end be like this refuse of the dishes." 

68. Geography a d  Statist&.-The most southern limit of the 
h e n s  ia in the province of Mergui, north of Latitude 12' ; and they 
aro found, in  an uninterrupted line to beyond lake Nyoung Yue in 

21 
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abont Latitude 21°. I have followed up the line myself into 
Kareuee ; and have met with Tarn Karene from the region near 
Nyoung Yne. Report says they are foond much farther north, 
but they have not yet been verified. On the west they extend 
to the h a c a n  hille in Longitude 92O,  and on the east to the 
declivities of the mountains on the right side of tho Menam in about 
Longitude 100°. Thus they are known to be scattered over 'nine 
degrees of Latitude, and eight degrees of Longitude. In Siam Pro- 
per, at  least, the wild tribes on the east side of the Menam are not 
Karene ; for the late Dr. Jones of Bangkok furnished me with a 
amall vocabulary of the language they spoke, and I found i t  wholly 
diverse from the Karen. The name of the people which he gave 
me waa Khd, and Yule haa Ka-krcas on his map, near the Cambodia 
river, who are probnbly the eame people. 

69. Population.-The Karen population of British Bnrmah, ae- 
cording to Col. Phayro's last report is 363,i66. The Red Karens are 
estimated at 210,000, which makes upwards of half a million. For 
Bnrmah Proper, Siam, and the Shan Statea wo have no data what- 
ever on which to estimate their numbers, but we may hazard a 
conjecture that they amount to nearly half a million more ; and thus 
we have a million of Karens south of China. It is not probable 
that there are more ; for Dr. Williams ascertained, while in Bamo, k 

that the Ha-khyens in that neighbonrhood are identical with the 
Ginghpos ; and I have seen Palonngs, from the east of Tagonng 
who assure me there are no Karens in their neighbourhood. The 
tribes in the Irrawaddy valley, north of Tagoung, appear to be 
allied to the Tibetan nations ; while the Karen relationship ie 
more with the Chinese. Their languages prove this. 

70. The Karen population is oertainly not on the increase. In 
1881, when I went to Tavoy, the Government census made the Karen 
population of the province abont five thqusand ; and in 1862, the 
Depnty Commissioner, Captain Stevenson, reported i t  at  a little l e a  
t h  five thousand. I n  the interval of thirty-one yem,  several 
villagere have immigrated into the district from Siam, and one or  
two from Yeh, but I am not aware that one has left the province 
in that time. The most then that can be said for the Karen 
population of Tavoy is, that it is abont stationary. 



I n  Toungoo ,the births and deaths, for the last four YEWE among 
the Ohristian population, ehow a slight increase of deaths over the 
births, which bring0 ne to a mmilar result.* These examples, it 
must be observed, are from localities, where there have been neither 
wars nor faminee in the period under review, and where the people 
have had all the advantages of living under the protection of the 
English Government, and have had the help of Hiaaionaries to 
furnish them with considerable medicine, end medicel advice and 
inatmotion. 

71. In the Yuneselon valley, where there have been were and 
oonaeqnent acarcity of prorisions, the population haa been very 
greatly rednced within a quarter of a century ; and in Tonngou, 

D while I know of many villages that are reported as having been mnoh 
larger than they now are, I know not one that was said to have in- 
=eased, or that haa apparently done so under my own observation. . 

72. The people appear to be living aa they have always lived. Still, 
the muthern Karens have traditions of some of their observanoeg 
having been introduced by a man called Mautan ; and they have not . 

been nnivereally adopled. There too they burn their dead, which 
they regard as a modern oustom. Tradition says they formerly buried 
BB tbe Toungoo Karens do now. 

74. There ia no tendency to union of races. They have an aversion 
to marrying ont of their own tribe even among themselves. Still, thoee 
-who live near the Burmese, do occasionally form comectione with 
them. 

75. Social Relatione.-The relations of the Karens to the civilized 
nations around them, are either antagonistic, or that of tributaries. 
The Burmese and Talaings brought all under tribute in their terri- 
tories, excepting a few tribes, and parts of tribes in Toungoo, and 
.the ncighbourhood, that have succeeded in maintaining an uncertain 
independence subject to occasional raids upon them by the Burmeee, 
who burnt and destroyed everything before them. In return, if a few 
scattered Barmane fell among them, they seldom escaped with their 
lives. I t  may be remarked in passing that bad es the Burmese 
government is, the Karene, that hare been subjected to it, are mow 
thrilty, more civilirecl in every respect, and live more comfortably, than 

See Toungoo Newe Sheet, October, 1864. 
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thorn who have ever maintained their independence ; which goes to 
prove that a bad government is better for a people than no government. 

Among themselves, every tribe is antagonistio-to each other. Ih 
the south, where there are Pwos and Sgaue, one fought against the 
other. In the Mergui district, the Pwos are not now more than half 
se numdrona na the Sgans, but the numbera of the two tribee are said 
to  have been formerly about equal ; the present differenoe being the 
r d t  of their wars ; aud before the English took poseession of the 
county, the Sgaus were preparing for another onslaught on the 
Pwos. 

In Toungoo, the Bghais and P a h s  have maintained, from time 
immemorial, a relation to each other, much like that of the French 
8nd English of past centuries ; regarding each other aa natural 
enemies ; and the Bghais being the most addicted to war, were 
nsually the attacking party ; while the Red Karens in the distant+ 
more powerful than either, looked impartially on both contending 
parties, and plundered each aa convenient opportunities offered. 
While these ware were going on in the east, tbe Bghais had another 
enemy to contend with in the Qaikhos, on the north, with whom a 
petty warfare has been ever maintained. Besidee the wars of nations 
and tribes, each village, being an independent community, had alwaye 
an old feud to eettle with nearly every other village among their own 
people. But the common danger from more powerful enemies, or 
having common injuries to requite, often led to several villages uniting 
together for defence or attack. 

Frce Mumtry.-There are established forms of making 
covenants of friendship, by which each party pledges himself to the 
other to be his friend ; and to aid end eupport him in all c i rcumetan~~ 
throughout life. There are three grades. Mghe, mo, and Do. The 
strongest, and most sacred ia the Do. The obligations of the TAo are 
,lew than those of the Do ; and of the Myhs lees than the Tho. 

When two per8OIM wish to become related to each other, so as to 
become Dos ; the one who is at  home takes a hog, or a fowl, and 
a t e  off the hog's snout, or the fowl's bill, and rubs the flowing 
blood on the front of the legs of the other, and sticks on them some 
of the feathers or down of the fowl. Then they consult the fowl'e 
bonee, and if they give a favourable response ; they my ; We will 



grow old together ; we will visit each other's h o w ,  me will sacend 
eath other's steps." 

The visitar next kills a hog or fowl, and performs the Beme rites on 
the other. On consulting the fowl's bonea he say8 ; " If the fowl's 
bones are unfavourable, we will die separate, we will go separate, we 
will work eeparate ; we win not visit each other's houses, we will 
not go up each other'e stepg we will never we each other but for a 
Bhort timo." 

If the response is favourable, the two have entered into the rela- 
tion of Do, and consider themeelves pledged friends, bound to help 
each other as long as they live, in any way that they may require 
sesiatance ; and they no longer call each other by their proper namea, 
but by that of Do. In seasons of famine or scarcity, a Do helps hie 
colleague to  the extent of hie ability ; and if a man is abneed, and 
evil spoken of, his Do defends him, saying ; "That man is my 
Do, and to epeak evil of him, is to speak evil of me. I do not w i l  
to  hear it." 

Many multiply their Do8 in different villages, so that wherever they 
go, they may be sure of hospitable treatment ; and if their enemies 
plan a foray upon them, and the project becomes known to a Do, they 
are immediately informed of it. 

It ie said the D m  very rarely quarrel, but remain faithful to each 
other, and the institution seems to exert a very favourable influence 
m wild Karen eaciety. I t  may be.compared to Masonry without its 
eecrete. 

Intercouvee by &.-Though the Karens have had no in te rcom 
by sea with other nations, yet those near the eea-board have some 
stories that eeein to indicate a knowledge of the existence of Ceylon 
under the name of Shlie, the name by which Ytolomy designated the 
inhabitants of Ceylon. One story says : 

'' The elders relate that anciently there wea a white foreigner who 
went and traded in a city called Phn-SB-lie ; and the inhabitants 
of Phu-&-lie are upright. When the white foreigner arrived at  
Pha-Sh-lie, they had heard of the h e m ,  whom they called elder 
brother Paku, and the Karene in return, called them younger brother. 
They took the pods of the black and red cotton plants, and adding 
to death the ineects in them, they prayed thua ; ' If these reach our 
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dder brother, may they not die ; may evey seed vegetate ; but if 
planted on the ways before reaching him, may they die, and none 
epring up.' They then took the cotton pods, and gave them to the 
Oaptain of the ship, saying to him. ' Take and deliver thcee to odu 
elder brother Paku.' 

" When tlle Captain of the ship, the white foreigner, got back to 
hie own cowtry, he thought to himself; ' We will multiply this 
cotton, and afterwards carry it to its place of destination.' So . 

he planted it, -and it all died. 
" Subsequently he went trading again to Pha-Sh-lie, and he was 

asked if he had carried the cotton seed to elder brother Pakn. He 
told them honestly that he had not, that wishing to multiply them, 
he had planted the seeds, and all died. 

" Phu-Sh-lie said : ' We will try you again. Deliver what we give 
you now, or never come to this place again! Then they gave him rr 
golden book for the Karens, and a silver book for the white 
foreigners, but charged them not to open either on the way. The 
Captain of the ship took the boob and departed, but when half may 
on his return, the ship's crew insisted on opening the book designated 
for tile white forcigners, and after refusing three times, he complied 
with their wishes. The book taught them how to obtain food and 
drink. If they did thus, the consequences would be this; if they % 

did so, the comequences u~ould be that. 
" Then the ship's crew mid ; ' If our book is so good, how much 

better the Karens' must be' I and they insisted on opening it. To 
this the Captain of the ship resolutely refused to consent ; so they 
killed him, cutting off his head, and throwing him into the sea. 
Then they opened the book, and found it taught that 'people should 
never die.' Then they determined to retain the book, but the ehip 
and all the crew were lost in the midst of the eecr, and they never 
,reached their own country again. 

" The body of the murdered Captain, however, floated back to the 
place whence he departed, and the king of Phu-Sh-lie, being on a 
tower by the sea shore, ssw something in tlle water in the distance, 
and he ordered his servants to go and see what it wns. They returned 
and reported it to be the body of the tihip Captain that had taken 
Rway the boob, and that it had floated up to the landing-place. The 
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king commanded ; Go call him to my presence.' The messengem 
went, and in accordance with the king's command, they said to the 
corpse. Arise qnickly l The king calls thee! He  immediately 
arose to life and went before the king, who said : ' Did I not send 
thee with the Karens' book. Why hest thou returned 7' The Captain 
replied : ' My Lord, the sailors aeked to see the book, and when I 
refneed, they plotted together and unanimously determined to cut off 
my head and kill me. If your majesty doubts it, please look a t  my 
neck.' He showed his neck, and all were convinced of the truth of 
his statement. The king said : ' Remain here at  present.' Thou 
shalt return hereafter.' " 

76. %ty, Of'iue and Defe7uriv-e.-When two or more villagee 

8 wish to enter into a condition to support each other against any enemy 
that may arise against either ; they assemble together, and kill an ox 
or a buffalo, and make a feast. A t  the close of the feast, the elders 
take counsel together and say : 'L  Now we speak to each words of 
peace. Now our children shall marry together. You shall take wivea 
of us, and we will take wives of you. We are not other peoples;we are 
brethren. If our enemies come, me will not separate ourselves ; but 
we will pursue them together till we kill them ; and if we canno! 
catch them, we will make war upon them, and make reprisals. May 

6 we ever support each other, and always be of one heart." 
Mode of Wagare.-The Karens never declare war. The great 

principle of Karen warfare, ie to take their enemy by surprise. Nor 
is war waged ostensibly between one village and another. There is 
always an individual at  the head of every war, on'whose account the 
war is made, and who acts as the general, but never goes to the fight 
Emself. When he deem i t  a favourable time for his purpoee, he 
kills a hog, or a fowl, and he takes a bit of the heart, and a bit of the 
liver, and a bit of the entrails ; and after mincing them up with salt 
he r o b  the mixture up in a leaf. This he calls tying the heads of his 
enemies, and after finishing hie preparations, he prays : " Lord of the 
heavens, Lord of the earth ; Lord of the mountains ; Lord of the bib ,  
mayeat thou put down the inhabitaqts of that village ! Make them 
forgetful, make them to forget themselves, help us, we beseech thee." 

He  then gives the roll to. two men who have been engagid for the 
service, and wys to them.: L'I  send you to Bpy out the road, go 
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look. Is the village eaay or diEcult to athack? Hae it caltrops 
planted around i t  or not ? Look accurately. Go up into the villsge 
and sleep with the people ; and if any one invite8 you to sit with 
him, taka out thk roll and mix up its contenta privately with their. 
rice and curry. I t  will tie their heads. I will tie their heads with 
i t ;  when they eat, they will forget themselves; and then we will 
go and attack them. And becauee they have eaten that which ties 
their heads, they will forget to wim their swords and spears, and 
before they can recover themselvee, we will gtasp their arms, and 
overcome them, and kill them." 

When the spies return, they probably say : "Them people have 
not planted s eingle caltrop. - There is no diiliculty about the village 
whatever. If we go and attack it, we shall take it, and kill all the , 
people." 

Then the head of the war  ends out his people to collect rolun- 
teem for hie foray. The matter having been arranged before hand, . 
forty or fifty come from m e  village, and forty or fifty from another, 

. and when all the fighting men assemble together, if they amount 
to a couple of hundred, i t  is quite satisfactory, and they are feasted 
kt the village to which they have h e n  called. 

Before handing round the whikey, the head of tho war poum ouf 
eome slowly on the ground and prays : " Lord of the seven Ireavcne, 

& 

and the seven earths, Lord of the rivers and streams, the moantaine 
and hills, we give thee whiekey to drink, and rice to eat. Help ue, 
we entreat thee. We will now go and attack that village. We have 
tied the heade of the inhabitanta, Help ns. Make their minds forget- 
ful ; make them to forget themeelves. That they mny sleep heavily, 
that their sleep may be unbroken, let not a dog bark at Us, let not 
hog p n t  at as. Let them not seke a bow, a sword, or a spear, 
And may the Lord help my children and grandchildren, that are 

going to attack thb village, and deliver them from all harm. May 
they overcome their enemies and not be lost. May they be delivered 
from tho bow, the sword, and the spear." After the prayer, the 
elders drink part of the whikoy, and it in then circulated freely among 
the company. 

The liead of the war next takes a fowl and after killing it, 
ooneulta ita bonw ss to the sqcoeae of the war, i f  cornmeued then. 



Before the examination, he says ; " Fowl, possessor of snpcrhun~an 

powers, fore-cntlued with divine intelligence, thou scratchest with 
thy  feet, thou peckest with thy bill, t l io~l  goest nnto Klin-hte 
(king of death), thou goest unto Tho-ilia (monarch of death,) thou 
goest to She-oo, (tlie brother of God), thou goest into the presence 
of God;  thou seest nnto the verge of heaven, thou seest unto the 
edge of the  horison. I now purpose to  go nncl attack that  villngo. 
S l ~ a l l  we be hit, shall we be obstructed P If we go, s l~al l  we suffer, 
shall we die by the bow, shall wo be piurccil by the spear, shall wo 
weary oureelves, shall we exhaust ourselves 7 If so, reveal thy8elf 
nnfavourable." 

If the omens are unfavoumble, he divmiases the  troops and each one 
returns to  his home, to wait for a more ~nspicioos opportaliity. When 

e 

he  calls them again, he  proceeds as before; and on consulting tho 
fowl's bones, prays ; " W e  will go and attack that house. 811all ~ v o  
overcome, shall we utterly de&roy? Sliell we escape being hi t  by 
the  bow, and   pea red by  the spear? Shall we not stumble on any- 
th ing?  If they will not resist us, but their live3 be destroyed, their 

village come to ntter destruction, then, fowl, reveal thyself favoumlle." 
If the bones give the deairctl response, tho elder tlint reads it, Rays : 

" The bones are good. If we go, we alinll meet with no disnster. 
W e  slinll scizo and kill the rvhole ; slid if any should remain, they 
will not be able t o  resist us." 

Then tho head of tlic war leaps up and calls ont exultingly to  his 
troops, thnt they will certainly be victorions. 1Ic says ; I' Soldiers, 
fear not, nor be anxious. Go fight and be strong. If two or three 
of yo11 are liillc~l, I an1 yonr 1~~i -11 .  If in tlie battle n spc:lr is broken, 
bring me tlre hnndlc ; if thc I):~rt.cl of your 111ri<1;ct t l r o l ~  out, 0ri11:: !tin 
the  stock. I will repl:~ce everything. If onc 01. two arc killed, 
bring their bodies to  me, I will clothe them, I will give then1 
shronils ancl pny tlieir vnlne." 

I I c  cnlle for two to volunteer to  hc firat to go np  the ladder into 
t h e  house first, and these he atl(lresses ; " Yo11 are n l i n n t i ~ ~ g  dog, yon 

are a wild boar. If you succeed, you are worthy of a gong, nnll you 
shall have i t  ; yon nre wortlry of a bnffxlo, and vou sliall Il;rve it. 
If you cannot succeed, if yon are killed ; let not tliosc you lenvo bc- 
hint1 ask a buffalo of me, let tlielu I L $ ~  a fowl. Lt:t tl~t!nl na~t n<k of 

22 
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1110 a silk garment on account of your death. Yon Bay YOU are bold, 
you say you nre fearless. You go the first, yon return tho l ~ t .  
Therefore, if our e~lemies follow, and you run away and become 
terrified, and anything happens to the  people, you are responsible." H e  
closes with the declaration that he mill prosecute t h e  war till he 
overcomes, whatever may be the resistance they meet. 

The troops then go  off ainging war Bongs, of which the following is 
rr epecimen. 

FAR SONG. 
I go  to war, I am sent ; 
I go  to fight, I am sent. 
Clothe me with the iron bresstplnte, 
Give me the iron shield. 
I am not strong, may I make myself stl-ong, 
1 am weak, may I make myself powerful. 

I go mith a maltitnde, many permns : 
W e  wiIl go to the house, the foot of the steps : 
W e  will fire muskets and holloa, 
The people come mith wives and children : 
Unsheatll the spear, draw the w o r d  ; 
Smite the neck, spear the side ; 
The blood flows purple. 

I go to war, I am employed ; 
I go  to fight, I am employed. 
Employer geve me whiskey to drink ; 
I drank till I am dizzy. 
W e  march i n  order, like white  ant^ ; 
W e  cross a stream, and trample it dry : 

We arrive a t  the foot of the house, 
W e  reach the foot of the ladder : 
W e  go np  into the bedrooms ; 
Blood flo~vs like a stream of water: 

a The blood flows down under the house. 
The mother cries hereelf t o  death. 

The great hawk flies over the house, 
Pounces down on tlie chief's red cock.: 
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The great hawk sweeps around the house, 
Carries off i b  prey s t  the foot of the steps ; 
Seizes the chief's white cock. 
The great hawk flies away, 
Leaving the chief behind weeping. 

When the expetlition reaches the house to be nttwked, a party rnslles 
into the house killing d l  the men they meet, while the rest surronnd 
the house from below. These intercept all that endeavour to escape, 
and receive in charge women and children that they wish to bring 
away alive, and bind them. If the inmates resist, the house is fired, 
and the people who leap 011t to escape the flames are killed or taken 
prisoners. They kill without regnrd to age or sex. Infants are 
always killed ; as they say they mould die if carried away. Cliiltlre~l 
are often merjsacred with the utmost barbarity. Their hands and feet 
are cut off, and their bodies hacked into small pieces. A(1ults aro 
often emboweled, split in two, their ears cut off and put in their 
nlouths; and it is not nncommon to bring away the jaws of their 
victim 8e trophies, as the North American Indians bring away scnlps. 
Sometimes, after the house has been burnt up, they sow the seeds of 
vcgetablev on the ashes, to indicate the utter destruction they have 
wrought. 

On the return of the expedition with their captives, when they 
come within hearing of the village from which they were sent, t l~cy  
blow loud their war trumpets, and the villagers know by the peculiar 
call, that they are returning victore. On their arrival, they place all 
the captives in the hnnds of the head of the war, who feasts his troops 
and then dismisses them to their several homes. 

The head of the war keeps the captives a considerable time, when, 
if none of their friends come to redeem them, he sells them off to 
other districts for oxen or buffaloes if practicable, that he may have an 
ox or a buffalo to give to each village that came to his aid. 

TREATMENT OF PBISONESB. 
Captives are often ill-treated, beaten, wounded, and occasionally 

killed. When they are brought in bonnd and fettered to the head of 
the war, he sometimes addresses one thus: " 1 did not begin t h i ~  war. 
You lrilletl my father, yo11 killed my mother ; yo11 have cnt off my hentl, 
made my tongue to protrude. You have made the blood to flow to the 
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handle of the cleaver, to  the  heath of tho spear ; you have snapped 
the bow string, yon have broken the  spear. Yon have made my fnther 
come to corrnption, niy uiother t o  rotten~iesy. You hnve exmpernted 
me, you liarve niatle niy anger t o  rise. I have not nttacked yon without 
reason; there mas n r igl i tco~~s Ca1188. YOU hnve dried up the waters, 
you have Inn& the la~n~l  bnrren, tlie grain unproductive, the barns 
empty. You hare angered tlie God of heaven, yon havo provoked 
the  Lord of tlie eartli. You have stopped tlie rains, and made the 
dry senson irregular. You iunut now redeem yourselves, yon nlust 
pay money, yon must give kyee-zees. If yon do not ii~rnish your price 
you must become slnves nnd die ~lnvcs." 

.lVlien cnptires nro sold, i t  is always difficalt to  obtain 1)uycrs for 
elderly people a t  any price ; but men and women from thirty to iorty 
years of age will sell for olio l~untlred rupees each ; and yonng nicn 
anh young women for three hunclrcd. Girls nnd boys between twelve 
and fifteen years of age are considered the most valunble, nntl are 
pnrcl~atsed at  rates as high ns four hundred rupees ench. Children of 
three or four years of age fetch thirty or forty rupees n piece. Prices, 
however, are varia1)le. When I was in Karenee, two Shan women 
were brought in by some Sl~ans, nnd sold for fourteen impees each. 

Rctlren~ing Cnptir;es.-When pnrt of a villnge nttacked escapes, they 
nsually endeavour to redeem tlie prisoners that  have bccii tnken, before , 
they are s ~ l d  away to strangers. For  this purpose, an elder belonging 
t o  n neu t r~g  village is hired to  go n n ~ i  buy off the captives. 

When the messenger comes to the hcnd of tlie war, and explains 
his o b j ~ c t ;  if acceptable, hc t n L a  a hog, and cuts off its suont, 
and with tho blood thnt f lom from it, he I ) c s ~ ~ ~ c n r s  thc legs of the 
messenger, which is the sign that Iic 111n1ies him his friend, and he 
snys he will rrccive hiin n~ nil nmbns.sa~lor of pence, nnd he  slid1 innkc 
pence betrveen the belligerent partim, nnd they will become brethren 

again. 
Aftcr \wing well entertained that  day, he iu dismissed tlie next 

morning with the legs nnd head of the hog thnt had been killed ; and 
the sight of these, when he retn~ns,  is regarded as legal proof that his 
niission hes been nccepted in good fnith ; and that definite arrange- 

l~ielitn nlny be made for tho rcde~iiption of each captive, if they do 
not q11awe1 about tlie price, which th ty  soluetilucs do. Rlien every 
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thing has been arranged snti.ifactorily, filinge arc madc from a sword, 
a spear, a musket barrel and a stone, and a dog is killed, these 
filings are then mixed with a part of its blood, and with the blood of a 
hog and a fowl ; and the whole is put into a cup of water. Tllifi is  
called the " peace-making water." Then the slrull of the dog i~ 
chopped in two, and one takcs the  lower jaw, 811d snspends i t  with 
a string around his neck; the other party takes thc part of the 
skull containing the upper jaw, and h n n p  i t  nround his neck in liko 
manner. They next take in hand the  cup of " peace-mnking water," 
and say;  " We will now make an end of the feud. Hereafter, we 
will not attack each other ; we will not devonr each other's property 
any more, we will become brethren, wo will lnarry into ench othcr's 
families. We will entertain no l~otred, no malice ; wo will not 
backbite each other, but we will be happy in each other down to the 
generations of our cllildren and grandchildren ; and our chililrcn 
shall not quarrel, but live in  ham~ony." " If you agree t o  tl~itl," 
says ench party addressing the other, 'land will ngrce to  live in  
accordance with this agreen~ent for evor, uuto the generatioils of our 
children and grandcl~iltlren, then drink of the peace-making water." 

After drinking they say : NOW that  we have made peace, if any one 
breaks the engagement, i t  he doc8 not act trnly, but goes to war again 
and stira up  the feud again, may the  spear eat hie breast, the m u ~ k e t  

t 
hie bowels, the sword his head ; may the dog devour him, may the 
hog devour him, may the stone devour hinl l When he drinks 
whiskey, may it become in him the water that oozes f~.om a dead botly, 
when he  eats the flesh of a hog 111ay that  hog become the hog of his 
funeral rites." 

After these imprecations, they drink again, and the captives are 
dismissed. 

A s  they go  away a s ~ l u t e  of muskets is fired, and a shower of 
arrows is sent after them, typical of the power of the dismissing 
party. 

5 e a t y  of Peace.-Sometimes when there have been feuds between 
different villages, and the inhabitants have settled their difficulties, 
both villages amemble togetller, and enter into a treaty of petice. 
Having selcctcd a liirge nnd durable tree for a witness, tiley a ~ c l ~ l b l o  

around it, m d  each pnrty cuts a deep notch in tho trae. Wlle~l tho - 
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" peace-making meter" ie prepared and drank, and the i~nprecation 
spoken, two elders rise up, spear in hand, and address the people 
saying, " The cause of action is finished this day. Hercdter act in 
harmony, associate with each otlier as brethren. Hereafter if any 
one blingj up a cause of cootention, this tree is witness againet him. 
If tlie elders die, the notches in this tree will remain as evidence 
against him; and let this spear spear him. He shall be fined a 

chatty of silver and a cup of gold." 
Bcyoild this notch in a tree, no monuments of peace or war are 

known to exist. 
It'ercpons of War.-Knren weapon8 of war are the bow and arrow, 

spcnrs nnd javelins, small spears that they throw at an enemy ; swords, 
matchlocks, and old muskets. For defence they use breastplata 
and sllieldn, they plant pointed bamboos rising a few inches above the 
grountl around their houses, which, for the luck of a more appropriate 
name, I called cnltrops. 

Hisloiy. -The first historical notice we have of the Karens is  from 
the pen of Bfarco Polo in the 13th century. Bfalte Ilruu, on the bnsis 
of Marco Polo's travels, says : " Thus the couutry of Caride is the south- 
errst point of Thibet, and perhaps the countiy of the nation of the 1 

Carinines ; which is spread over Ava." 
This statement is confirmed by old Bghai poetry, in which me find 

incideutnlly mentioned, the town of Bamo, aa a place to which they mere 
formerly in the habit of going to purchase axes and bills, or cleavere 
as they now do at Toungoo. When this poetry was composed, they 
n ~ r ~ s t  have lived fivc hundred milccr north of tlieir present locality. 

The Bghais have also traditions of a people corresponding to the 
Sercrr of antiquity, who lived below thc~u,  townrds tho mouths of the 
rivers*, which goes to show that they formerly occupied a more 
northern regiou thtln they do nt present. 

The Sgaus have tmditions thnt tllcy came from a country north of 
the Sl~aiis, axid hat1 to cross wliat they cirll " the river of ~ v ~ i n i n g  
sand," which I have ~uggested may be the great desert between 
China nut1 Tibet, which EIH IIian nlso designntes the river of runuing 
~trul i .  

* SIX Tou~igoo Sews Slicct, August, 1864. 
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It is not known, however, that the Karens are mentioned by any 
Enropean writer from the days of Mnrco Polo to the mission of Col. 
Symmes to the court of Ava, at the close of the last century, who 
devotes a page to them in his book ; and though his account of them 
is not applicable to the younger Knrens, yet i t  is snbstantially correct 
of those in the neighbourhood of Rangoon; of whom he spoke. 

ffaikho Tradition.-The G~ikhos  trace their genealogy to Adam, 
and make thirty generations from Adam, to the building of the tower 
of Babel, at which time they say they separated from the Red Karens. 
The Sgnus call Adam and Eve Tha-nai and E-u, but both the Qaikhos 
and the Red Knrens denominate them Ai-rn-bai, or E-rai-bai, and 
BIo-ra-mu or BIo-ren-meu. The antiquity of this Gaikho genealogy 

1 seems to me very doubtful ; but I give it, aa I have received it. 
Kai-kie, the eon of Adam, benrs some resemblance to Cain, but the 
other names have nothing like them in the Bible. 

The first man and woman created were Ai-ra-bai and Mo-ra-mu ; 
and Ai-ra-bai begot Kni-kie, 

,, Kai-Kie ,, Ylu-dau, 
,, Plu-dau ,, Plan-yu, 
,, Plau-yu ,, P o - P ~ ~ ,  
,, PO-pan ,, Ran-phlou, 
,, Kan-phleu ,, &ban, 
,, Ka-bau ,, Ka-die, 
,, Ka-die ,, Ka-dau, 
,, Ka-dan ,, E-Itnn-mai, 
,, Htan-mai ,, Pheu-shai-du-khu 
,, Pheu-Shai-du-khu ,, Yu-mu-du-htwe, 
,, Yn-mu-dn-htwe ,, A-plia-sau-preu, 
,, A-plia-mu-preu ,, A-pha-htu:hta, 
,, A-pha-htu-hta ,, A-pha-htu-ke, 
,, A-pha-htu-ke ,, A-pha-pe-do, 
,, A-pha-pe-do ,, Thie-plau-a-phau-hta, 
,, Thie-plan-a-phau-hta ,, Lau-wa-a-pha-htu-ke, 
,, Lan-wa-a-phn-htu-ke ,, Dwie-tha, 
,, Dwie-tha ,, Pro-ka-pbau-ka, 

,, Pro-ka-phan-ka ,, Ka-so, 
,, Ha-SO ,, Pru-so, 
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, and 1'1%-uo begot Ynn-pen-lio, 
,, Yan-pen-lio ,, The-phau, 
,, The-phnn ,, K ~ ~ - P Y u ,  
,t Kan-pyu, ,, Yra-den-He, 
,, Pm-den-lie ,, Kle-pha-man, 
,, Kle-plia-mnn ,, Kle-plia-vie, 
,, Klo-pha-vie ,, Kle-pha-00, 
,, Kle-plia-oo ,, Pan-dnn-man. 

I n  the days of Pan-dan-man, the  p&ple determined to build a 
pagoda that  should reach np  t o  heaven. Tile place they suppose t o  
be somewhere in the country of tho Red Karens, with whom they 
represent tllemsclve~ ae mwciated until this event. When the pagoda 
wns half way up to Leaven, God came down and confounded the , 
langungc of the people, ao that  they could not understnnd each other. 
Then tho people scattered, and Thnq-msu-rai, the father of t h e  
Qaikho tribe, came west, with eight chicfs,and settled in  the valloy of 
the  Sitnng. 

Retl .Kuren Tmdition.-The Red Karena sny they were driven 
from a place called Ho-htay-lny in the ~lcighbourhood of Ava, sixtcen 
or seventeen generations ago, nnii preserved an imperfect genealogical 

. tree of the succession of their cliiefv from t l ~ n t  period. Sixteen or 
seventeen generations ago would tnlce us bnclc to about A. D. 1400, 
and tlint was the period when Ava wns founded, which synchronises 
with the tradition. 

Seventeen gerierntiona ago, they rclate, they mere govcrned by a 
Queen. This lady once discoverecl a beantiiul silver flower tlint 
had gprung up  out of the enrth in the forest. The people recognised 
tlie hand of God in giving it to  them, and danced a r o ~ u ~ d  it, and 
worrihippcd. 

\]'hen thiv became known, tho Bnrmeso came down on tho Knrens 
to  obtnin possession of tho silver flower. I11 tho war that ensucd, the  
Queen wag killed, and tho Uarciiu fled south to  tlie conntry of 
Toungoo, %hero  thcy Ray they built a city. U I I ~  the Bn~.mcsc followed 
thcln up, nnd after a resiricncc of one yenr in Toungoo they fled 
each to tlic region whicli t l ~ c y  now occnpy. 

Dr. Ricllerdeon wlio visitetl Enstcrn Knrenoo obtained from the  
pcoplc n~lotller tradition, in  whicl~ thay rcprosentc~l thculsclvos rs 
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coming originally from China with a large invading force, and when 
the Chinese were driven back, the Red Karens were left behind. I t  
was about the period referred to above that Burmese history states 
Ava wee beaeiged by a large Chinese force ; which is another coincidence 
adapted to make the truth of the sixteen generations plausible. 

When the Red Karom came to their present locality, they found 
the country inhabited by Shans, whom they drove out. The f h t  
chief that came to the country wee Than-krie, or Than-htsgen. 

The descendants of Than-krie reigned for eight generations, but 
there is no record of their names. In' the eighth generation, the 
people were joined by the descendante of a brother of Thsn-krie, under 
Kha-ma Kha-thya, and they usurped the government. 

The genealogy of Kha-ma is traced thw : 

" Kha-ma Kha-thya begot Rie-men Sa-an, and 
Rie-men Sa-su begot Phan-bya." 

This Phan-bye neither eat rice nor drank spirits. He lived on 
yams and fruit ; and assumed the character of one possessed of 
miraculous powors. He said he could see into the invisible world, wes 
skilled in dreams, npderstood deep thinge, and could prophecy thinge 
to come. The people conferred upon him the title of Sen-bwa. 

L L  Phan-bye begot Tho-my," and Thoray eat rice, so the title 
of Ban-bwa was not conferred upon him. 

" Tho-ray begot Ba-phau, and Phan-bp" 

Like their grandfather, Phan-bye, neither of thego brethren eat rice ; 
and both were made San-bwae, ruling apparatly in conjunction. 
Bn-phan died without isaue ; but 

'' Phan-bya begot Bn-ray." 
In the days of Bu-ray,there wrre no 8an-bwa again, for he eat and 

drank like ordinary people. 
" Ba-ray begot Ye-yan." 

Pa-yan did not eat rice, M, he WM made 8 ~ - b a a .  
'' Yo-yan begot Rie-my." 

There wee no Ban-bwa again in the daye 01 Rie-ray. 
Rie-ray begot Phan-bya." 

Phan-bya eat no rice, so became a Ban-bwa ; but he did not live long. 
The record eeys he died young, and that he wee contemporary with 

28 
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Kepho, the present San-bwa of western Karenee who mcceeded him. 
How he came to the government does not appear, but thew is strong 
presumptive evidenco that he was a usurper, and probably killed the 
Sen-bws. Kepho hae no genealogy to show, but leaps back sixteen 
generations and says he is the descendant of the first chief Than-krie, 
but produces no evidence to sustain his pretensions. 

Ke-pho eat rice and drank spirits till he was thirty years of age, 
when he abandoned them and haa lived a vegetarian ever since. - 

Kepho's people close the genealogy saying : " So at last the descen- 
dante of Than-krie became San-bwa in the person of Kepho ; and 
Phan-bya who was the first San-bwa prophesied and mid : ' Hereafter 
the descendants of Than-krie will rise to be San-bwns. Then there 
will be great happiness; and when they become Sun-hwas do not 

I 

oppoee them.' These words have been fulfilled, for the Ta-19, the 
descendante of Phan-bye do not oppose the present San-bwa, Kepho ; 
but they observe the prophetic words of their ancient San-bwa, and 
receive him." 

The division of the Red Karens into two tribes, eastern and western, 
has been usually regarded as a modem event, and began with the 
father of the present ruler of Karenee, but this tradition throws i t  
back several generations. 

Six generations agn Man-phen appeared among the Rcd Karens. 
" H e  was a Burman who quarrelled with tho King of Burmah, and 
was driven away from Ava, and came and dwelt among the Red 
Karens ; where he succeeded in making himself a mler. , 

Man-pheu begot Man-kny, and 
Man-kay begot Bu-phan." 

Bu-phan took upon him the prophetic character, neither eat rice 
nor drank spirits, and became a San-bwa. According to some accounts 
this Bn-phan was the first ruler of Eastern Knrcnee, and was a son of 
the King of Ava who fled from his father in disgrace. 

'( Bu-pl~an begot Hto-ray, and 
Hto-ray begot Tan-yn, and 
Tnn-ya begot Ya-hta." 

Pa-hta is the present mler of Eastern Karenee, and the man that 
protects Sban-loung. 
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This genealogy, as given above, is probably inaccurate, being the 
first ever obtained, but i t  may uerve as a basis for future correction. 

Toungoo Tradition.-Thirty years ago I met with a tradition in 
Tavoy, that the Karens had formerly a city at the north, called 
Toungoo. On coming here, I fonnd the Karens in the cohfident 
belief that the first city in Toungoo was built by a Karen. This 
tradition is in a measure confirmed by a Burmese history fonnd in 
the Kyoungs. I t  is therein stated that about the year A. D. 1298, 
a teacher at the town of Htieling said to one of his pupils called 
Karen-ba : " If you go south, you will become a great man." He 
went south, and took up his abode in the south-east of Kaylen, 
naming the place, " Karen City." 

His name siguifies Karen father," and the Karens claim him for 
one of their nation, which some Burmans admit, while others soy i t  
 we^ a name bestowed upon him, because he treated the Karens like 
a father. He subsequently united with two Burmans, the history 
states, the sons of a former ruler in Toungoo, that the king of 
Martaban had defeated and carried away captive. The three jointly 
founded the red city of Toungoo, A. D. 1281. The elder brother of 
the Burmans was killed by the younger, A. D. 1317. The youn- 
ger survived seven years, dying, A. D. Q24. Karen-ba then 
reigned alone, but the son and widow of the younger Burman 

b 
were discovered in a plot to assassinate Karen-ba, and they were both 
put to death. He reigned quietly eighteen yeare longer, and died 
A. D. 1342. This is the last record of Karen-ba in the Burmese 
books ; and though there is nothing incredible in his being a Karen, 
yet there is no evidence to show that the Karens had any part in the 
city. 

The Karon traditions are pure myths, without a particlo of historic 
truth. They say that the present city of Tonngoo, which they 
regarded as the largest city in the world excepting Ava, was built by 
a Karen called I' Tan-oo Shan," which signifies, ' I  Ruler of Toungoo," 
and he had a wife called Khai-pa, but known in tradition under the 
name of Sa-mu-wa, signifying " White Lady." 

Soon after Toungoo was built, the King of Ava came down and 
fought against it, and killed Tan-oo Shan. His death is attributed 
to  hi^ not listening to his wife. While a personal contest was going 
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on between the Toungoo ruler and the king of Ava, the White Lady 
called out to her husband : " dlmite him on the neck with your sword 
and then hit his head with the hilt, and his head will fd off." 
Tan-oo Shan wee paying no attention to hia wife, and did not hesr; 
but the King of Ava vae more attentive and caught the worde, and 
tried the experiment on Tan-oo Shan, when hb head fell to the 
ground, but it still retained life enough after it was cut off to ex- 
claim : " Ttmngoo ie mine, and when the appointed time arrives, I 
will return again, and take poeaesDion of it with white and black foreig- 
ners." 

What beorme of the " White Lady" is not dear from the above 
legend ; but from a Bingle verse that I have met with, it would wexu 
ehe was neglected end went away, for it is said: 

'f 8a.m~-wa, we did not believe her, 
Sa-mu-we, we did not obey her : 
8be retprned to her former horse. 
And long have we looked for her retqm." 

Anothar pmee tradition says : " Anciently Tan-oo Shan, and Am 
Shan contended with each other and fought. Tan-oo Shan waa a good 
man, but Ava Shan was fierce and killed him. Before he died, he 
promised and gave cornmande and said : '' I do not die for ever." He 

4 
promised that in seven generations, he would return again to Tomgoo 
and look after the city he had built. And the elders charged their 
children, generation after generation : '' When our Tan-oo Bhan died, 
he said he did not die ; he only removed towards the month of the 
river below; and that when seven generations, seven agea were 
completed, he would come up again." Hence the elders commanded 
and said : " If people say the Tan-oo Shan hae appeared, and he cornea 
from tho east, or the north, or the west, wherever he may be, do not 
believe him, do not follow him. He is not our Tan-oo Shan. But 
when people eay the man has come from below, from the mouth of the 
river; that is indeed our Lord, the Tan-oo Shan risen again and 
returned. When you hear that he comes up with his wife and children 
and followers of white and black foreigners, that is our Tan-oo Shan. 
Go look at him. Qo to him quickly. And look at his wife, Sa-mu- 

1s she white? If she drcssoe in red or black, or yellow, or 
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variegated, i t  is not Ha-mu-wa, i t  ie not the wife of our Lord Tan-oo 
Shan. Look at  her accurately. If ehe be white and dreesee in white, 
ehe ia the veritable Ba-mu-we ; and he is the true Tan-oo Bhsn!' 

ADDITION~ m TEE XNOWLEDQII OW B~~g;-by Captain J. MITCEELL, 
SUF'- of the Bovernment Mweum, Madrad. 

In the year 1859, I had occasion to examine with the microscope 
several kinds of raw silk, and I then discovered that the eilk of Anthurea 

#a p p h i a ,  commonly known ae Tneeah silk, had a very peculiar etructure, 
differing entirely from that  of the several species of Bombyx. 

My duties, up to a very recent date, left me no time for original 
reasarch and the T u d  eilk wae consequently put aside. I t  wae not, 
however, forgotten, and I have taken advantage of the leisure afforded 
by a holiday to endeavour to elucidate the etrncture of the filament. 

The h k  of Bombyz is cylindrical or nearly so. I t  is tranelucent 
and, apparently, homogeneom. The larva spins a double filament ; 
the two filamente, being laid side by side like two fine glass rods, am 

b held together by a gummy cement which ia soluble in water. . The 
silk of Antherea paplria isflat, and appear0 to be composed of a number 
of opaque rod8 placed side by side, the intervals between the rode 
being filled in by a translucent cement, very difficult to dissolve.- 
The filament is evidently compound. Under certain conditions of 
illumination, i t  bears considerable resemblance to one of the coarser 
ban& of Hobert'a Test Plate. 

This very peculiar appearance of the Tusaah filament, is readily 
seen with a quarter or half inch Achromatic ; but the demonstration 
of ite compound structure, in that exact way that d l  alone satisfy 
the demancie of science, ia a more difficult matter, on account of the 
insolubility of the cement which binds the elementary, or primary 
filaments together. Macerating the silk in water for npaarcie of a 
month did not separate them, alcohol did not do so. Acetic acid 
mixed with alcohol appears to promise well ; but the only way in 
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which I have yet been able to effect a separation is by tearing t h e  
silk gently with fine bent needles. In this way, small portions have 
been opened out, and the compound nature of the filament placed k- 
yond a doubt. I have been able to measure the diameter of the 
filaments, not very accurately, however, on account of their trans- 
parency, but the finest do not exceed of an inch. 

I t  is scarcely prudent to speculate upon the kind of organ by which 
this silk is produced, there is, however, reason to believe, that the silk 
issues in the form of a hollow, or ribbed cylinder, of which the 
opaque ribs are the primary filaments, and the interspaces the cement. 
Such a cylinder, while in a soft state, would collapse, as soon as the 
central support was withdrawn, and its application to a leaf, or a 
part of the cocoon already spun, would cause it to be flat. This of 
course is only surmise, and is only given as a hint to any oue who 
may have the means and inclination to pursue the enquiry. I t  can 
only be demonstrated by a careful preparation of the spinning organe 
of the caterpillar which, if I have guessed rightly, will be found in 
the form of a ring of minute apertures set round a central papilla. 

The silk of the Actias eebne is flat like Tussah silk, and from its 
fibrons appearance, there can be little doubt that it also is compound. 
That of Attacus atlas appears to be cylindrical, it is, however, finely 
grooved on the surface, and is in all probability a compound structure 
like the other two. 

I have examined several kinds of mlk, and have invariably found it 
to consist of two filaments, simple or compound, as the case may be, 
placed side by side. I mention this because in all the works save one, 
to which I have been able to refer the silkworm ie said to spin a 
single thread. The exception is '' Adam's Eeenys on the Microscope." 
Edition of 1798. I t  ia there correctly stated that the filamcnt ia 
double. 
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A BnORT SKETCH OP THE TEIBEB OP BHUTTEANAH AND HUBRIANAH;* 
-by PETER A. MIXAB, a. M. C. B., Honorary Assistant Surgeon; 
in  Civil Medical charge of the Hissar District. 

[Beoeived 10th April, 1866.1 

I n  connection with the recommendation of Dr. J. Payrer, regarding 
ethnological exhibition, I have compiled the accompanying laconic 
sketch of the tribes of Bhutteanah and Humanah. In it is embodied 
all the information that I could collect during my leisure hours. I t  is 
a mere attempt and naturally very short, but i t  may guide othem 
who will have an opportunity of visiting the same districts, and who 
are dmirow to work out their ethnology. 

Baniahs. 

%gin.-The origin of this tribe is blended into obscurity, but the 
following is the traditional ~ C C O M ~  : that one, Oogur Bein, a Powar 
Rajpoot of the Chunderbansee division, took for a wife an Ahlrit 
woman ; she bore him 17 sons, and each son became the head of a tribe. 

Division in to  Classes.-The Baniahs are divided into 6 got&$ viz. 

t 
Aghorwall, Mahasurree, Uswall, Khuttree, Mahar, and Rorah. 

The Aborigines of Agroha,-a village 12 miles north of Hissar- 
the descendants of Oognr Sein are spread far and wide, each as 
a distinct tribe, and one cannot intermarry with the other. 

The Aghorwsll is considered the highest in order, and the Rorah the 
lowest, for the latter eat meat and drink spirits. 

Each caste has its purihit.5 The Aghorwall can become Surrowgee, 
a sect very austere in the ceremonies of religion ; they do not eat' or 

The MSS. of this paper was aocompanied by a series of photograms, 
repmaeating membem of the &om tribw. It  would be too oaetly to reproduce 
them, bnt the original copies are deposited in the Arohives of the Society, and 
oan be inepeoted by any one interested in the subject.-ED. 

-qm, a caata who& bosineee ie to attend to oows ; amwherd caete. 
Wileon, in his gloseary, gives a full amount of this tribe. 

f Lji*, pedigree, species, m t e ,  or tribe. 

5 c&~-v,*~, a family priest, who presides at tho porformanm of reL 
g i o ~  ceremonies. 
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drink after sunset ; avoid injuring or destroying insects or animals, 
as far as possible. 

nabit.-Settled. 
Habit&.-The Baniaha are scattered over every village in the 

North-Western Provinces, and in the largest commercial t o m  of 
Bengal and the Punjab. The cities of Sirsa and Hisear are chiefly 
inhabited by them. 

Occupation.-The chief pursuit is commerce. 
Religion.-Hindus, and followers of Vishnu. 
C\~arcacter.-Sly, submissive and very parsimonious. Peaceful, 

timid, and particularly nsilrious. Intelligent, can read and write, and 
enterprising in trade. 

Diet.-Vegetables, milk, and clarified butter, and conlectionariee. 
Narcotic.-Only tobacco is smoken in hukse. 
Longevity.-About 60 yeam. 
Physical Conformath.-Some have dark, others light yellow or 

coppery complexion. Many shave their heads, and wear a chontl;* 
others allow their hair to grow. They also shave their beard and allow 
their moustache to grow. Some are spare built, but the' richer clam 
are generally emboq7oint. Their average height is 6 feet 4 inches. 

Dres6.  Dhotee,t turban of red colour, but of yellow epotted with 
red, is worn in the spring season, and chndder ; on public oocPeiona, 
silk, plain or brocaded, velvet shawls, &c. are used. Young lade are 
Been covered with ear-rings, neck chains, armlets, &. Aa s mark 
of distinction, both social ahd religions, a circular, and several trans- 
verse marks are made on the forehead with sandal wood paste, and 
vermillion. 

, Bagrees. 

qj+mrft. 
Origin.-The origin ia obscure. The Bagreee are allied to Jauta. 
Division into Classes.-There is no division of this tribe known. 
Habit.-Migratory. 

am-*, s tuft of hair left at the top of the h d ,  end d the rest 
ia shaved off. 

t dpj-m, 010th worn ronnd the miat, paeaing between the lega 
and htened behind 
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Habitat.-They are clliefly seen towards the desert tract of 
Bicaneer territory, but are also found in the Bhntteannh district from 
Jamanl to Bicaneer, and also in tho Hissar district. 

0ccti.patim.-Agriculturists, and they also let cattle on hire. 
Religion.-Hindus. 
0haracter.-Peaceful, timid, and industrious in their field avoca- 

tions. 
Diet.-Vegetarian. Although animal food ie not prohibited, yet 

they refrain from its indnlgence for penurious purposes. Amongst 
this class, except millet seeds-lentil-no other kind of food is relieled; 
this is either eaten eeparately or mixed, the latter mode is preferred 
during the hot s e w n  only, and is called rub&,* which is prepared by 
mixing with water a sufficient quantity of salt, and boiled. It in 
eaten by the rich either with ghee, or, by the poor, with 1usuee.t 

Longevity.--About 80 years. 
Use of Narcotics.-.The Bagrees emoke tobacco by fixing a latuaf 

or  ghutteeah in a chillnm, then cover with lighted dried dung of ca~nel 
or cow. They also use the country spirit, and take i t  ruedicinaliy in 
Catarrhus, Pleuritis, Pneumonia, and after confinement. 

Phyeical Conformation.-They are of a dark complexion, deuder 
in form, hair black, and wear moustache and beard. 

Dress.-The males wear dhotee, white turban, memai, and a 
r 

chudder. The females w a r  ghugrahs and chudder of wool, either 
black or red coloured, with a narrow border of some other dye, but 
generally dotted red, and ungeea11lJ after rna~riage. 

Bhuttees. 

u&?-~a* 
&gin.-A portion of the inhabitants of Jesselmeer emigrated 

during the reign of Allahoodeen Garee, King of Delhi, and settled in 
a place, where a b l~at8  only resided,-and in complitnent to the bard, 
the place was denominated Bhatneer, - and called themselves Bhattces. 
Here they formed a powerful colony, and continucd to be governed 

e>b-~m, pop, porridge. t d-e, milk, whey. 
f G, a tile. 5 #, pett~mat or skirt. 

11 I&, boddice or etaye. rlrk-wm, a family bard. 
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under the authority of the kings of Delhi. They extended their 
power, and at last secured the tract of land, which derived i k  name, 
and retains to this day after them, Bhutteana. 

The Bhuttees are also called Pnchaddns, which word is a mere 
corruption of Pacheernabad, meaning, inhabitants or people of the 
West, so designated by the inhabitants of Delhi. 

Division into Classes.-The Bhuttee caste is divided into 2 thoke,* 
vie. Knllolra and Bhanaku ; these are sub-divided into Joiah, Men- 
d i d ,  Luckwarrah, Bl~erayka, and Wuttoo. 

They first settled on the banks of the Sntledge, and finally located 
at Sookchain, a village 11 miles north of Sirsa. One of their chief 
Jodh, settled in a village which was named after hinl Jodhka ; Begoo 
established another village after his name. 

Originally, a Chomhan Rajpoot was the first of the Bhanaka party, 
who settled in Bhutteanah district during the time of Nabob Nnssoor 
Khan, the 11th in descent, and established 3 villages viz. Khyrika, 
Boodhabhana, and Bunseedhurree. 

Thcre are altogether 7 villages now existing in the Sirsa pergunnah 
of this clan, a few in the Roree pergunnah, but the majority live in 
the Putteealah states. Besides the above mentioned, there are other 
subdivisions viz. Jhorurs, originally Rnjpoots, who came from Bhut- 
tenda, the Khurrul, Jugrah, and Goodharah. 

The previous habit of B1buttees.-It is  aid that the Bhuttee popula- 
tion has much diminished since the establishment of British rule, as 

the pursuits of husbandry are not in accordance with their taste. 
Those that remain have now quietly settled down w cultivators, but 
are far from being industrious. 
The old people spealr of tho ancient times with great exultation, 

alloyed with regret, wl~en they could mlister two or tliree hundred, 
lnalrc raid into the neighbouring foreign states, return with a hrlndrcd 
head of cattle, which were immediately divided, and t i~en disperse 
with the ill-gotten booty with extreme delight. 

Habitat.-The Bhutteeci are now found residing near the banks of the 
Ghuggur, and Choyea in the S i ~ s a  district, also in the Hissar district. 

Present oscupation.-Agriculturists; but formerly known for their 
marauding propc~~sitics. 

' Jj.$--im, d ivisions, parties. 



1868.1 . d short sketch of the Bibes  of Bhuttennah, &c. 175 

. Religion.->lahornedan. 
Cltaracte~.-Indolent formerly, but are now inclined to earn their 

livelihood by a reluctant field labour. 
Diet.-Animals and vegetables. 
Urn of Narcotics.-They smoke tobacco in a leathern hooka. Those 

who live on the borders of Bicaneer, indulge in the use of opium. 
Longevity.-About 80 years. 
Physical Conformatima.-Dark brown complexion, wear the jet 

black hair down to the shoulder, do not shave the whiskers nor 
moustache ; low in the mental scale, and of inferior capacity ; aud the 
average height 5 feet, 9 inches. 

Dress.-The males wear large turbans of white cloth, a thymund' 
or tybund of coarRe cloth or coloured loongee, an ungerlrhn sometimes, 
nnd a chudder thrown over all. The females wear until married a 
koorteet and after marriage ungeeah, ghngrah, with large red prints, 
and a chudder thrown over the body, covering the head also. 

Jauta. 

9%-sr $. 
Origin.-Traditionally, the Jants are the offspiing of a Rajpoot 

father, and of an inferior caste of mother-a Soodcr. 
Division into Classes.--Jnuts are divided into several gotlts, viz. : 

Bynowall, Goodharm, Sohos, &c. They are of two descriptions, the 
Deirsee or settled, and Bngrees or wandering. The former has no real 
caste, but is only a modified Rajpoot. 

Habitat.-Bhutteanah and Hisrar districts. This tribe is also seen 
in  Kurnnul, but there many have beco~lle Mahoniednns. 

Habit.-Peacefol aud settlcd. 
Oeeupatio?l.-Tliis class coufines itself t? agricultuml pursuits, and 

mny dnlist themselves in tho Infantry or Cavalry regiments. 
Re1kion.-Hindus. They pray to Ram, their chief object of devo- 

tion. Their widows are not allowed to retnrn to their own family, 
but are married to their ncrt  brother-in-law, or the nephew. 

Character.-Hard working, trnthfol, and very thrifty. They make 
good soldiers, icing brave, and not much troubled with mste prejurlices. 

a&, a broad flowing shoet extending to tho mkloa and ticd at tho vvaivt, 
t $&, waistcoat or jacket for fomnlor. 
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Diet.-They principally live on cereals and vegetables ; sometime6 
I eat goat meat. The Sikh Jants eat better and live well. 

Use of ~Varcotics.-Some Jauts serving M peons in the Jehwl  Police 
LC. add churrne to the tobacco they use for smoking. The higher 
olaes use in the proportion of 1 eeer of tobacco leaf, to 4 chit tach of 
goor, and well pounded together. Opium is also wed by this class, 
particularly those residing towarde the boundary of Bicaneer territorg. 
They also, without hesitation, drink country spirits. 

Longevity.-60 years. 
Physicnt Con fornation.-Coppe y complexion ; iris dark ; conjum' 

tivse yellowish ; they are tall, erect, manly, and robust ; their lilnbs 
are well shaped ; features regular, countenance placid and dignified. 

Dress.-The men wear Zengota* or kutch, koortapt and kheeh.0~ 
chudder, white or coloured turban. The females use chudder, koortee, 
trowsera and ghngrah. The last ia generally dyed red or yellow a d  
is either striped or dotted. 

Origin.-Having been driven out of the Jyepoor teriitory by 
Sahnbooddeen of the Ohoree dynasty abont Surnbnt 1231 (A. D. 1177) 
the Rnjpoots took possession of all the district now comprising Hissar, 
Hnnseo and Bhewannee pergunnahs. 

Peroze Shah in 1371 first began to  convert them by force, with more 
or less sncccss, till the time of Aumngeb, but this effort wae relin- 
quished on the decline of the Mahomedan power. . 

The independence of the Rnjpoots of course was alwnys in inverse 
rntio to the power of the Dehli potentates. All the .  Jatu tribes of 
Bhewannee revolted in 1809, and the town was stormed, andotaken 
by tlie British troops. 

The Rajpoots-Hindus and Mnssulman converts-still remain in 
tho proportion of 75 villagee or abont one quarter of what they 
formerly consisted of. 

Divbion into Classes.-It is needless here detniliug that the Rnj- 

L j F ,  a small narrow slip of 010th paeeed betwoen the thighs and tuoked 

into a waistbelt before and bohiud. 
t dig, a jaoket or waistmat. 
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p o t s  or Raj-pootraa, form one of the highest castes of Hindu religion, 
belonging to the prince or militnry order. 

Habitat.-They afe spread over the Hissnr district, their principal 
residence being Bhewannee, Rysoo, and Dhymull. Tl~cy reriicie alno 
in  the Shutteam district, chiefly on the bordem of the Bicaueer 
territory . 

Habit.--Mostly cultivatom. As a class they are brave and proud. 
0cctlpalion.-Although particulnrly fond of land, yet they are in- 

different agriculturists. They furnish few men to the Irregular 
Cavalry. 

Religion.-Hindu ; Ramchundra is their chief object of wonhip. 
Character.-Domineeling, and careful of what they call izzlct. 

They are generally addicted to highway robberies, and cattle-thieving ; 
careless of money ; decidedly brave. 

Diet.-They eat vegetables and all sorts of animals, and pork with 
delight, but not beef. 

Use of Narcotics.-They smoke tobacco, and use opium freely, 
pnrticnlarly those living near the Bicaneer territory. They do not 
hesitate to inibibe fermented liquors. 

Longevity. - About 60 yenn. 
Plrysical Con formation. -Dark, or fairish ; iris dnrk, and the con- 

jnndivk pretty clenn ; tnll, well formed ; hnving regular features, nnd 
r 

wcll limbed. 
Drem.-Usually a red turban is used, white ungerkhn, and dhotee 

of various coloum, but they are partially red. 

Ra hees. 

,aIJ--~rf.a. 
Origin.-Rahee or ~ a h e k ,  a denomination said to have been de- 

rived from a Punjabee word signifying a gardener, or tiller of the 
soil, and i t  is said to be so styled from the follo~ving circumstance : 
The town and citadel of Dach, having fallen into the hands of certain 
parties who had besieged it, they issued ordcrs for a general massacre, but 
the labourers, cultivators, and artizans were to be exenipted ; herelipon 
the Rahees who bore arms resortcd to a device, by which their lives 
were spared, each threw away his weapon, and in its stead carried on 
his back a plough, or some ir~iplemeiit of husbandry, and hence the 
appellation which up to this day they bear. 
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I t  appears that the territory comprised between Bhutneer i n  t h e  
Bicaneer territory, and Futteeabad in the Hissar district, was inhabit- 
ed from the  earliest time by a set of people known under the general 
nnnle of Rahees, one portion of whom is said to have emigrated from 
Sindh, and another from Jesselmeer. I n  its prosperous state this 
tract contained 1860 villages, with a corresponding population, addicted 
t o  agricultural and pastoral pursuits, but iu. consequence of constant 
depredations, a t  a later period by the Bhuttees, and the anarchy and 
confusion that resulted, the greater part of the population were led 
gradually t o  leave the county,  some emigrated into Bareilly and 
others settled in  Pnsya. 

Division into Classes.--None. 
1Iabilat.-This tribe is to  be found near the banks of the Sutledge 

and Ghugger streams ; in  different pnrts of the Punjab, and a180 iu. 
the Rohilcund district. 

nubit.-Strictly cultivators. 
0ccryatwn.-Their priucipal oecnpation is husbandry, but they are 

prone to fdlow m y  form of agriculturnl pu~guits. 
Religion.-Mahomcdan and Hindu converts. 
Character.-Docile, religious, but were migratory before t o  evade 

persecntiou, hence the reason of their being so scnttered. 
Dirt.-The Nahomedan portion enjoy animal and vcgotaMe iood, 

bnt the Hindus avoid the former. 
Zise of Narcolics.-They smoke tobacco only. 
Lor~gcvity.-About 50 years. 
Pltzpical Cot~or~natiot~.-The same as the Bhuttees. 
Dress.-Ditto ditto. 

Rnnghurs. 
0,-igin.-They are R ~ j p o o t  Mnssulmans. 
Dit,isior~ into Classu.-They are divided into 3 tribes, Jaut,  Sutrolah 

and Ragoo. 
flabifat.-Hissar district; and their cliicf villages are Bullenlee, 

Bns, and Lohnrroo. 
Babit.-Cultivntors. 
Occrq,ntion.--Fond of agriculture, but they are poor, many prefer 

taking service in  the Irregnlar Cuvnlry. 
He1igion.-blnhomedans. 
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Character.-Brave but violent, and proud of their honour, to which 
they cling tenaciously. 

Diet.-They live on animal and vegetable food. 
Use of Narcotics.-They smoke the huka only, and abstain from the 

use of spirituous liquor. 
Lvngevity.-About 65 years. 
Physical Conformation.-Complexion varies much from dark to 

coppery ; iris chiefly dark, and the conjunctivae frequently ycllowisll ; 
active and full of fire. They are erect, tall, manly and robust ; their 

' 

limbs well shaped ; their features regular, and counteriunce dignified, 
stern, with an air of heroism nnd bravery. Their hair raven, and 
flows down to the shoulders. Average height 5 feet 11 inches. They 
are on the whole a very superior set of people to look at. 

Dress.-Their usual dress i white or red turban; red dopattas, 
trowsers, mereai, and chudder. 

Vishnus. 

++>-2ulI~. 
Origin.-Sprung into existence about A. D. 1485, or about 50 years 

before the foundation of the Sikh religion. I ts  founder mas Jambajee 
of Peepassnr in Bicaneer. They are the followers of Vislmu. 

Xbde of Worship.-Their mode of worship is to present offering at 
the shrine, and uttering prayers whilst bathing. I ts  tenets are to 
abstain entirely from animal food, to bathe before meals, and to marry 
none but those of their own persuasion. It is contained in a book 
called Jan~dajee ka banee, meaning Jambajee's discourse. They saIote 
each other by expressing neom-salam, i. e., I salute you most respect- 
fully, the rejoinder is Jambnjee ko, signifying, May your salutation be 
acceptable to Jambajee. They convert others by shaving off the clionti. 
They bury their dead bodies in a cow. yard, or close to their place of 
residence. Their great temple is at Sameernh Dhul in Bicaneer, from 
which place i t  is said their first leader took his flight to heaven. 

Habitat.-They inhabit ~ i s s a r ,  the neighbouring district of Sirsa ; 
the adjoining foreign territories, and also portions of the North-Western 
Provinces. 

Habit.-Pl-incipally cultivators. 
Occupation.-Besides using agriculture, they are also good carpen- 

tere, and carriers or trainom of camels. 
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Religion.-Hindus, worshippers of Vishnu. 
Chamctev.-Civil and industrious. 
Diet.-Chiefly vegetables. They do not toncb meat, and as far 9s 

possible tlicy never allow any animal or bird to be slaughtered or shot 
in their ncighbomhood. 

Use of Narcotics.-The Visl~nus use no narcotics., They neither 
smoke, nor drink any fermcnted liquor. Such is their aversion, that 
they consider it a sacrilege to allow fire from their health for the 
purpose of smolcing. 

Longevity.-About 60 years. 
Physical Conformation.-Rather dark, but yellow predominating. 

The iris darlc or grey, sometimes greenish. The conjunctivse generally 
yellowish. Average height 6 feet. 

Dress.-The males wear coloured chudder of wool or be,* a pugree, 
nngerkha and dhotee. The females uae coloured woollen dhablah 
generally of purple colour, and red border, and they always wear 
shoes. 

Wuttooe. 

Origin.-Allied to the Bhnttees. 
Hahitot.-Banks of the river Sutledge in the Bhutteana district, 

also in tlie Ferozepore, and Montgomery districts, aud in tho Uhawul- 
i 

pore territory. 
Habit.-Settled and fond of agricultare. 
0cct~atwn.-Indolent previously, but now they are inclined to be 

laborious. 
Religion.-Mnhomedan. 
Character. - Submissive and industrious. 
Diet.-Animal and vegetable food. 
Use of Narcotics.-They smoke the hukn only. 1 
Longevity.-About 80 years. 
Physical Co~forn~ation.- Complexion light brown, black flowing 

hair, iris black, wear thick beard and nioustache ; some are well built, 
tnll, strong and able-bodied. Average height 5 feet, 10 inches. 

Dress.-Turban, dhotee or tyn~und, and chudder, generally checked, 
or striped white and blue. 

* v, blanket or kambal&--, I 
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PART 11.-PHYSICAL SCIENCE. 

THE ADJU~TMINT OB THE HINDU CAWNDAB ;-hy B ~ B U  PBAT~PA- 
CUANDRA GHO~HA, B. A. 
[Reoeived 27th May, 1867.1 

Owing to certain cauaes, presently to be explained, calcnlations of - 
the Hindus regarding the yeor are in error. Their calendar in cer- 
tain points presents a state of t h i n g  that existed eome centuries ago. 
It is necessary that such corrections be introduced in the elements of 
their calendar as will make its indications consistent with reality. 

The Hindu year is determined by two consecutive conjnnctions in 
longitude of the sun with the star /3 Arietis. Almost all nationa 
of antiquity have commenced their year from this moment. 

By the existing Bengal Calendar, the initial moment of the year is 
placed on the 13th of April, about wveu days earlier than the real 
conjunction, making the snbsequent eleven transits of the sun, the 
eleven Sai,krhniis, seven days too early. 

The initial point of the year has retained in its name the idea of its 
coincidence with the equinoctial point, a point now removed twenty- 
one days from the star. The following simple solutions of spherical 
triangles will show that the ecliptic conjunction of the sun with /3 
Arietis the A~vini  Yogat6ni of the Hindus happens between the 20th 
and 21st of April iu 1867. 

From the Nautical Almannc we have for /3 Al.ietin 1R = lh . .  47111. 
17s. which expressed in degrees of arc = 26" 49' 4.1". 
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In tho same Ephemeris the North declination on the 13th of April 
is 20' 9' 17," the obliquity of the ecliptic being 23' 27' 15". 

Then DN. + o = 43' 36' 32" and o m DN. = 3' 17' 58". 
Hence N. P. D. = 69' 50' 43". 

8=116" 49'4" .................................... 5 8 O  24' 32* 
& (a + /3) = 21" 48' 16". 
) (a - /3) = lo 38) 59". 
4 (a + P)... ............ Co. Log. CW., ............ 0.03223 
4 (a - P) ............... Log. CM., ............ 9.99982 
f 9 .................... Log. Cot., ............ 9.78888 -- 

Log. tan., ...... 9.82093 
& (A + B) ............ 33" 30' 30" 
(a - a> ............... Log. sin., ............ 8.45930 

) (a + fl..  ............. Co. Log. sin., ........... 0.43082 . 
4 8 ..................... Log. Cot., ............ 9.78888 

-- 
4 (A - B) = 2" 48' Log. tan., .................... 8.68900 

............ B 30" 42' 30" 
........................ 69" 17' 30" 3h. 57m. 6e. 

Hence by the Nautical Almanm the conjunction is between the 
20th and 21st April. The Hindu calculations, however, referring the 
conjunction to the 13th of April, make the year begin at the wrong 
moment. 
In the above rough calculations A~vini is sasumed aa identical with 

/3 Arietis. The Snryaaiddh4nta give8 the polar longitudes of stars in 
a very curious and arbitrary way. The author mentions certain 
numbers as bijo or root for each star, which numbers multiplied by 
the constant 10 will give in minutee the polar longitudes of the 
askerisme. The following are the bijas or roots for Agvini and 
Bharani, 48, 40. Multiplying the %ja for Agvini by the constant 
10, we get 480' or 8' the bhbga or position of the asterism in ib.por- 
.tion of its polar longitude. 

Now lot n = Polar Longitude. 
o = Obliquity of the ecliptic. 
a = Inolination of the declination circle of tho s h r  to the 

ecliptic. 
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9 = Polar Longitude. 
A = True Longitude. 

1 
Cosr' Cot o = tan a. 

sin a sin 4 = sin A. 
fan A. Cot a = sin p, the quantity to be added or subtracted from + 
to give A. 

Position in its portion or bhdga, ........................... 8" 
Polar Longitude, ............................................. 
Polar Latitude, ............................................ 10' 

From the above we deduce the following by formula for Apvini. 
Lat. ....................................... 90" 1 1 ' N  
Long. ................................... 11' 59' 

Thie is the position of Aqvini according to the Hindu Tables and 
astronomical works. This position of the junction star refers us back to 
the fifth century A. C. In each case, to reduce the distance given iu 
Flamsted's Catalogue for the Vernal Equinox of A. C. 560, we have 
snbtractcd 15O 40' from the longitude there given. 

The following, however, are the real position of a and f l  Arietis by 
European calculations. 

...... Longitude of /3 Arietis at about 560 A. C., 13O 56' 
Latitude, ................................... .. ...... 8' 28' N 

................................. Longitude of a Arietis, 17' 37' 
.............................................. Latitude, 9' 57' N 

Comparing these we find that the pasition of Aqvini coincided 
more with that of p Arictis than with that of a Arietis. The Hindua 

used very rnde instrnment~ of observation, and an error of even a 
degree is allowable in their calculations. 

The retrograde motion of the equinoxes together with an error in 
determining the exwt length of the year has brought on this difference 
in their calendar. 

The Hindu year, like all solar sidereal years, begins at the moment 
of the sun's entrance into A~vini, the first asterism of the constella- 
tion Aries, and ende with the moment the luminey leavea Piscium 
to re-enter Apvini. Such a method of determining the length of the 
year accompanied by the following easy but ingenious distribution of 
the fractional parts of a day has saved the Hindu year from the error 
which wns an element iu the European years before the Julian correc- 
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tion. The Hindu civil year differs from the astronomical as regards 
the fractions of a day. An error, however, in exactly determining the 
value of this fraction will, following the Hindu method, soon be so 

accumulated as to necessitate the introduction of a correction that the 
calculations may agree with actual phenomena. Considering the 
backwardness of the Hindu Philosophers to profit by recent investiga- 
tions accompanied by want of that habit of verifying calculations by 
observations, which Bacon's philosophy alone can teach, i t  is natural 
that the Hindu year will represent * sttate of things that does not 
really exist. 

The motion of the equinoxes in space, thongh obserred in the 
western world by Hipparchus so early as B. 0. 136, was not known to 
the Hindus in A. 0. 400, the earliest date assignable to the Surya 
Siddhhta from the longitudes of s tan  there noted. A theory of 
librtation of the equinoxes 27' either side of the first point of Aries ia 
stated in certain SiddhBntas, and others again calculate a complete 
revolution of the points, but in no astronomical work of the Hindus 
is any use made of such oscillation or motion. No work corrects its 
calculations according to the precession of the equinoxes, though the 
Surya Siddh4nta gives a rule for determining the numerical value of the 
same, and instructs the students t o  introduce the bija necessary fdr the 
motion of the equinoxes. 

As stated before in reckoning civil time, fractions of a day are m- 
jected. When the fraction is less thau 30 Ghadis (half a Hindu day) 
the civil year or the month is reckoned as beginning one day later than 
the astronomical. The year consisting of 365.24486231177907 days, 
365 whole days are deducted from it, the fraction, 244862311 77907 
being carried to the next year forms 365.4897246235814 days. 
Prom this again the whole number of 365 days being deducted for 
the second year leaves a fraction to which the value for another year 
being added gives 365.7345869353371 days. This sum exceeds 
365.5 days and therefore the year is made to commence one day later. 
Deducting the fractional residue .73... from 366 days and the remain- 
der ,26541406466279 being again deducted from two tropical yeara 
(of 730.4897216235514 days) leaves 730.22131055889535. Deduct- 
ing from the above for the 4th and 5th years (730) we carry tho 
remainder ,2243105889535 of a day to the 6th year. 
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Thus the Hindus bring forward the year one whole day every fourth 
year nearly or 289 days in 1192 years. The system involvee the 
error of the Julian year, which outruns the Hindu solar year (aa well 
as the European solar year with the Gregorian correction) by nearly 
10' 44" or two days 23' 33" in 400 yeare ; 

The annual variation of the equinoxes is according to the Surya 
Siddhhta about 54". The position of the initial point of the year 
with reference to the equinox on the 13th of April, 1867, is found 
from the following proportion given in the Siddhtinta. 

(1577917828 days) the number of days in a great Yuga is to (600) 
the nnmber of revolutions in it, aa (1814605) the sum of the days 
elapsed since the last epoch of conjunc~ion, is to the nnmber or frac- 
tion of revolutions elapsed. This is 0 Rev. 218O 23' 59".7. The 
bhuja or sine of this, is its supplement 68O 23' 59".7 for reducing the 
supplement to an an: of 27O, which is done by multiplying i t  by 3 and 
dividing by 10, me get the ayadnga, the actual distance of the initial 
point of the sphere from the equinox 20° 31' 1Y.9. 

One of the apparent reaeons for the Surya Siddhtinta's not introduc- 
ing this correction in the calculations is, because the author of the work 
supports the theory of libration. The colnres therefore falling back 
with respect to the fixed stars in round numbers 50" annually, the 
IIindu system slowly advances beyond the trne vernal eqninox. 

The initial point of the year is called the MaMuiehuva meek  
Sunhrchrti, the vernal equinoctial transit of the sun to Aries. AB 
shown before, this moment is no longer the equinoctial point, but is 
removed from it by a period of about 22 days. To this period adding 
the distance of the present initial point from P Arietis as calculated 
before, seven days, we get the actual distance of the /3 Arietis from the 
equinox, the difference between the sign and the constellation Aries. 
The numerical value of thie is about 30 and, assuming 50" in round 
nnmbers being the nnmerical value of the precession of the equinoxes, 
we find that abont 2460 years before the present time, the Hindn year 

began with the vernal equinox, and the ecliptic conjunction of the 
sun with Agvini happened at abont the same time, or 300 B. C. is 
the latest period to which the Hindu observations can be referred. 
It is well to add that such determination of the dates of the Surya 
SiddhBnta, and the Hindn observation deponds decidedly on partial rea- 
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eoning. All attempts towards accuracy even of centuries must be fntile 
and imperfect. Arguments stated above establish nothing besides what 

is evident. If the Hindu calculations were aa accurate as those of 
western science, we could then have d e l y  assigned the above given 

dates to Hindu obeervations. The above proves that 893 B. C. the 
initial point of the Hindu year coincided with the first point of Ariee 
and the vernal equinox. Beyond this,'we have no reasonable ground 
to advance. The Hindu observations may have oommenced centuriee 
earlier, and the then existing rough methods of obeervation may have 
led the crednloue Hindn astronomer to believe that the equinox and 
the first point of Aries were one and the seme ; when in reality the 
eqninox may have happened on.the 4th or 8th day of Vaip5kh. 

That the Hindu year formerly began about the vernal equinox, snd 
that the moment of such beginning of the year coincided with the mo- 
ment of the ecliptic conjunctiou of the sun with Acvini, or that the 

. sign and the constellation Aria coincided at a former period with the 
initial moment of the Hindu year, is unquestionably proved by the 
Hindn name for that moment, the sun is said to be then in the 
asterism Aqvini. 

Had no errors entered into the calculations of the Hiudna, their year 
would then have commenced at the present century on the 21st of 
April, instead of the 13th. The Mahlvishuva SanHnti  then would 
have differed from the vernal equinox exactly by that amount by 
which the sign Aries differs from the constellation Aries. But as it 
is, it involves a donble error, and leads one to wppoae that abont 500 
yeam before the present time, the firet day of the Hindu year wae 
brought to coincide with the first point of the constellation Aries 
@ Arietis) and that since then, owing to the motion of the equinoxes, 
the initial moment of the year hae retrograded 7 degrees. Buch o 

supposition is the only explanation that can at present be offered 
regarding this anomalous position of the initial point of the year ; 
now that the first of Vaiplkh is placed between the points with which 
it coincided when the constellatione were formed, and in which it should 
be, if the calendars had received proper corrections. The value8 of the 
bijae or correctione subseqnently added to the Hindu tablea BE calculated 
by Mr. Bnrgchq in 11;s notes to the Snrya SiJdhBnta, refers us to the 
lGtlr ce~~tury dter Christ. Nuking tlue allowance for errore of Hindu 



dcdations, thie may well be transferred to a century, when Jaya 
8Uq.it is &d, trandated the Logarithmic Tables into Sansmit, and 
introduced many corrections into the Hindn Science of htronomy. 
But the exed date of the corroction of the Hiudu yeer cannot be 

wertained before the Sanscrit worh of Jaya Siiiha are brought to 
light. 

The table Bhows the Hindu months with the corresponding English 
months at two different epochs. 
Precession of the equinoxes O0 0' 0". Precession 3' 10'. 
Vai$khe, CT March and April ,... ............... April and May. 
Jyaiahtha, 8 April and May, ................. May and June. 

...................... Ashan, II May and June June and July. 

Qrtivana, m Jnne and July, .................. July and Augnet. 
.................. Bhsdrq )r July and Augmt, Augnst and Sept. 

............. Apvina, nR August and Sept., Sept. and Oct. 
....................... KMika, a Sept. and Oct Oct. and Nov. 
..................... AgrahByans, 1 Oct. and Nov., Nov. and Dee. 
..................... Pahha, $ Nov. and Dec., Dec. and Jan. 

Meha, )g Dec. and Jan., ................ ;.. . Jan. and Feb. 
Phi lgbo,  2 Deo. and Feb., ..................... Feb. and March. 
Chaitrg X Feb. and March, .................. March aud April. 
In A. C. 538 when the Hindu year commenced with V a w a  in 

Acvini the sun's longitude wee O0 0' and that of the moon 2' 12'. 
That the year should begin in om of the equinoxee or mlsticea ie 

very natural, they are the four principal points in the heavens. The 
commencement of the year from the vernal equinox dates from great 
antiquity. The era of sd idhana begins with the vernal equinox or 
full moon npon or next it. The Hindu year, however, in earlier timee 
begm with the winter solstice. The derivation of the name Apina 
speake a history. A~vini being the first of the 27 mterisms and the 
one snppowd by the Hindne to be coincident with the sign Aries, 
determinee the beginning of the year. The month having a fnll 
moon in t h b  ~sterism is called &vina. The conjunction in longi- 
tude of the three, the moon, the snn and the asterism may naturally 
be looked npon m t l ~ e  starting point of heavenly motion. The ex- 
planation given by Amara Siiiha, tho lexicographer, that the month 
in which tho fnll moon happens in Agvini is A~vina clears all dortbt. 
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It is rather improbablc that the Hindus would wait for a conjnnction 
of the three to begin their obeervations. Amara Sibha's explanation 
quite negatives all such suppositions, as it  is impossible that the moon 
should have the same longitude with the sun and be still a full moon. 

To correct then the Hindu Almanac, so as not to violate the Hindu 
idea of Xahdvishuva mesha Sankrdnti is ctterly impossible. The year 
must be made to begin at one or the other of two points. I t  is 
proposed therefore to begin the civil year from the vernal equinox or 
thesign Aries. Though this method enforces the change of the order 
of the asterisms making Revati ([ Piscium) the first and Agvini 
the second, we have yet the advantage conferred by European calcula- 
tion to support our view. On the other hand, the change of the beginning 
of the year from the vernal equinox to the 13th of April, is  a strong 

recommendation for bringing the initial point of the year to the moment , 
of ecliptic conjunction i. e. on the 21st of April. A change of the 
order of the asterisms is not new to the @etras. Kritika (rl Tauri, 
Pleiades) now third, formerly occupied the position of Aqvini. 

The Hindn calendar is now in one view 22 days in advance, and in 
another about 7 days behind the real state of things. I t  is proposed 

to eject 21 days from the month Chaitra and thus to bring the 
viehuva or meaha Sai~krcinti back to the equinoxes. Such an innova- 

tion or correction of the calendar, involves serioua difficulties ; the 
conservative habit of the Hindu mind and the confusion in a ~oli t icsl  
point of view of the dates of payment of rents, &c., are serious, but 
may be overcome. 

The Hindu calculations, owing to the errors of tables made np 
some centuries past are all defective and need correction. But these 

are secondary to the correction of the year. 
To sound the Hindu opinion on the subject, a circular in Sanecrit 

wse issued by me in October last. There I have quotcd n~ost  authori- 
tative passages showing that such change of the beginning of the year 
on account of the precession of the equinoxes is not contray to the 
g h t r ~ .  With a Hindu, nutholity of the fsstra is the only argument. 

I append a ~a r t i a l  translation of the principal pointe of the Sanscrit 
circular. 

The Dharma qbstrna my- 
n'*r R ~ T  * WAX* u dft I 
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" thnt a t  the beginning of Aries (Vai@kha) presents of flour and of 
j u g  filled with water are to be made to Brlhmanas." 

This ceremonx is now performed on the 12th of April. Soine doubts 
aa to the propriety of performillg the ceremony Ghatotsarga on this 
date having nrien, Professor BlpQ Deva of Benares was addressed on 
the subject. The errors of tlie Hindu calendar were pointed out in the 
letter, and he was requested to ,give his opinion on the proposition of 
changing the beginning of the Hindu year froin the 13th of April to 
the real mesha Sankrtinti, or the vernal equiu0x.e 

The proposed change of the beginning of the year from the 13th of 
April is not contrary to the FLtras. Sul-ya Siddhknta, the highest 
authority in questions of Hirid11 nstronomy, acknowledges in the fol- 
lowing, that time effects great clianges in calculations. 

ra gar)9mw: vg* m*.~mi I 
.3 

;% 33 iraffqi w i v  fq-m I = 
aJJmml*?q~+m Wmm I 

;mwi &ir#a w+i$~n t w i  11 c 
"(0 Maya,) hear nttentively tlie excellent knowledge (of the 

Science of Astronomy) which (the) Sun Himself formerly taught to 
the saints in each of the Yugas." 

" I  teach you the same nncient science which mas formerly told by 
(the) Sun Himself. (But) the difference (between the present and 
the ancient works) is caused only by time, on account of the re~olu-  
tion of the Yugas." 

Vn~ishtha says- 

m- ~ ~ ~ W W .  w a r n  I 
f s . 4 ~ s q 8  G i v d i r  ;8 ~ $ 1 1  

An examination of tlie Phrlnas will show a t  once that the qhstras 
and the ceremonies are changed in time, the gods, and the ceremonies 
(-I*) of the Vedas are now forgotten. 

The Rig Veda mentions the 27 stars as being married to the moon 
and the astronomical phenomena rccorded tliere, shorn that tlie vernal 
equinox happened in K.rittik6 and the autumnal, in Rldlik or Vighkkd 
(y Libra). 

IIis fnvoumblo reply with the original letter of query was noticed in the 
original circular. 

tLti 
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Aniar Singhn ~ ta t e s  thnt the equinox and the Vilshllva fire syno- 
nynls. So does tlie lexicographer Hemachandra. 

The above anthora in naming the twelve months of the yenr, begin 
from Agralidyana (near the winter solstice). 

wdaiY3 mi srsawi+iq q: I 
a .- m n r  m a  r n ~  U S ~  w q i  11 

&r s ~ ~ r i % p d ~ ~ a ~ ~ :  I 
4 -.- 

V I ~ T B T W ~ % ~ ~ ~  ~ m a ~  B ~ W  va. I I 

xf3i * w m  I I  

LnughBkshi on the authority of Somdl~ara Kalpr Sutra begins the 
year four days before the iull moon of MQha. 

In  the qntapatha and Sdnlrhdyana Brdlimnnns we see tho year 
begin on the full moon of Phdlgiln. 

The astronomy of the Rig Veda begins the year on the light fort- 
night of Ndghn, and ends on the dark half of tlie month of Pnusha. 

w m w  ? r m u l k :  I 
;w w60 m-tmTi JI& I1 

~ * P W A ~  II 

Authorities were quoted from the Qolddhyhya of BhBshknr$chLrya, 
the SGrya Siddhhta, the Soma Siddlldnta, the qhlmlya SanliitA, the 
Ltighilvticitihfa Siddhtinta, A'ryabhattn, Val.kllrr Milrirct aud Briillula 
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Sphiita Siddhhntn to show that these authors admit of and give rules 
for determiniug the value of the precession of the equinoxes. 

The potiition of Agavtya (Canopns) given in the VishnO P i i i h a  
and in the Pa~$sara and Garga Elanhit& show that the asterisms have 
moved fro111 their original position in the heavens. 

Tho retrograde motion of the equinoxes has brought a change of 
tlie seasom-Vaistikha and Chaitra coustituted the spring of forlucr 
tiluea. 

Lastly the practical proof of tbe effects of tlie errors in calculations 
i s  given by directing the Pantlit to obtjcrve thc heavcus just aftel: 
sauset in tho month of Vaiptlihs. 
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TUB HILL-TRIBES OF T I ~ E  NORTHERN FRONTIER OF ASSAY ;-b REV. 
C. H, HESSELMEYER. 

[Received Z6th Angaet, 1867.1 

The Himalaya mountains, so far as they form the northern boun- 
dary of Assnm, are inhabited by two distinct races of men. Originally, 
probably one and the same race, they seem to have undergone a 
c h ~ n g e  sufficiently marked to authorize their being considered at the 
present moment, as two distinct races. 

The mountaineers who occupy the eastern hnlf of those frontier- 
hills seem to be origiual owupsnts, or first arrivals, and to have 
retained their original habits and customs. Those who live to 
the west, appear to  belong to  a later period of immigration, subse- 
qnent to their descent from Central Asia. When they drove out 
froni before them the first occupants, say the Dimasa and Boro, or 
Lnlong, now living in the plains of Assam, they seem to have come 
in contact with a certain degree of civilization which effected that 
change both of feature and habih and customs which is so striking 
to the beholder. 

The last mentioned of these two races are the people commonly 
called B n t i ~ s  or Butanese-this name applying to all the various 
and numerous tribes who belong to the same race. These, however, 
having served our purpose thus far, we may leave for the present, 
while we tnrn our attention more in particular to their less civilized 
brethren to the east. 

Unlike the Bntins, these possess no common name. !Che region 
they occupy, is fully as large as Butan, and equally as interesting. 
Indeed, little as we know of the people, the country they occupy, is 
still less kuown : as much a tewa inwgnita, in fact, as the interior of 
Africa. The few Europeans who have cromed the frontier, have barely 
done more than skirted this unknown region : none have ever pene- 
trated to tho snowy range ; none ever crossed its entire width from 
Assnm to Tibet proper. All we know about the country and 
its inhabitants, we have learnt from the latter, who are, ho~vever, not 
in all cases reliable informants. Until, thercfore, a Livingstone or 
a Wilcox will undertake to traverse its cane-bridged lliountain 
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torrents, its snow-capped heights, and brave leeches, dnm-dam nnd 
cannibal Abom,-in order to confirm or otherwise, the stntements of 
native informants,-we shall hnve to rest satisfied with our present 
stock of information. 

From all, then, we have hitherto been able to collect, i t  would appear, 
that  that portion of the Eastern Himalayas which lies between the 92O 
40' and 95' 30' East Long., or between the eastern boundary line of 
the country of the Tnuwang niid Kamp6 Butias, and the Dibong 
river,-having Assnm on its south, nud Tibet proper on its iiorth 
side,-constitutes the home of fonr peoples, known to the inhabitants 
of Assam by the names of Aka, Miji, Dsfln, nnd Abor. 

Three of these tribes, the Aka, Miji and Dafla, occupy the hills on 
the southern side of the bockbone of the Himalayas, the snowy range. 
The water of their rivers flows down into Assam direct. I make 
nee of the expression direct, because I thereby wish to explain the 
more immediate proxiuiity of their mountain-homes to Assam ; for, 
properly speaking, the rivers that run down the northern slopes of 
t he  snowy rnnge pour their wate1.s likewise into the same big river 
which pnsses through Assam, vie. the Sampo of Tibet. The Abom 
alone, in some of their northern clans, are said to dwell on both sides 
of the Hnowy mountaim, and they are thus in intercourse both with 
Tibet and Assam. 

The seats of these fonr principal tribes may be defined as follows : 

commencing from the west or the frontier of Butan we come first 
upon the Akna. Their country is situated so as to hove Assnxu on 
the sonth, Bntan on the west, the Miji territory on the north, 
nnd the Dnfla east. The Buruli river forms the boundary of tho 
Aka and D a b  country, or rather hills. The Mijis ngnin have 
Bntan to the west, and probably north, but the Buruli river 
running round the northern side of their country until it  enters 
Butan, the Dafla3 to the east, and their friends and neighbours, the 
Akas to  the sonth. 

The D d a s  like the Akas have tlie valley of Assam for tHEir 
eouthern limit, the Akas mid Mijis, with the Burnli river interven- 
ing, on their west, and the Abors both north and east,-the Subon- 
siri river running up betwecn the 11ills of tlie Aboix and DILHDR. 
Then the Abore thelusclves occupy thc mholo of the reluaiuing cx- 
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tremity of the eastern Himnlayns. They inhabit all the country 
lying betweeu the territories of the Daflns on the southern face of the 
snowy range, and the Kampo-Uutiaa on the northern face of the 
snlue snowy ridge ; Tibet on the north, Assam on the south, and the 
Nishmi-tribes on the east, the Dibong river forming the line of 
denlnrkation between the villages of the Abors and Mishmis. 

Of all the four tribes above enumerated, the Abors are by far the 
most important, both as to their numerical strength and their war-like 
propensities, RR well ns throngh the exteut of their territory. 

In the present commuuicatiou I slinll restrict my remarks to one of 
the tribes only, naluely- 

The d k a s .  

The Akas or h ~ g k a ~  live on hills of moderate height, the highest - 
probnbly not exceeding 6,000 feet, in tile angle formed, aa before 
mentioned, by Assani and l311tan. Three to four days climbing over 
thickly wooded hills, nearly pathless, ctumbling up the dry bed of 
tho Bnr~ili and other less impoitant watercourses, thickly strown with 
large boulders, clambering up the steep faces of rocka, holding on by 
a caue-rope, bring the traveller to the small settlement of the Alias. 
The Miii elephant-hunters follow up the bed of the Buruli river, 
tnking a small light boat along with them, which they lift over the 
water-fnlls, and so reach the Aka country. There is, however, a better 
road but somewhnt circuitous. This road takes the traveller fil-st to 
Butan to the settlement of the Sat-rajas due north, after a march of 
about four days, and then goes on to the Aka country due east 

which you reach in nuother two days. This is a road which the Aka 
women and children, and their ponies travel. 

The name Aka, or Angkn,-even Angka-is given to them by their 
neighbours ; they themselves do not use it, but speak of themselves IIS 

Ilmsso. 
The Hrusso do not pretend to be aborigines of the country they 

now inhabit. They nre unable to tell where the real homo of their 
tribe is. They pretend to have becu inhubitnuts of tlrc plai~is. Our 

allcestors, tlloy sny, livcd iu l'a~tal~gur 011 t11c 1~111lib oi the Gilltdllnri 
river, north of UiJhii;rtk, but werc driucn uut i r o u  thcnuc by lirishna 
irud DolurLi. 
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The langungo of the Aka, however, tells n tnle, nnd so does their na- 
tional character. Their language contnins more words which can be 
traced to the valleys south of the Patkoi range, joining the Sllan and 
Munipuri conntries, than words indicating a closer affinity with the 
Dafla and Abor tribes. They differ n~cntally and physienlly from 
their mountain neighbonrs to the same degree. 

The trnth seems to be, that the Hl-usso entered Assam abont the 
Bame period when the far more numerous nnd daring Aholns burst 
from their hills into the valley. Probably the Akns preceded them, 
and having been driven from place to place, they finnlly settled on tho 
hills where they now still live. As to numerical importance, the 
Angkas would barely deserve any notice at all. They do not number 
more tllan one thousanll sonls. 

Thie handful of hill people live in two detached villnges. The 
greater one is inhabited by Akns who have enrned for tl~emselves 
the s ~ b ~ p ~ t e t  of cotton thieves, or Kapris-chor. The smaller is 
peopled by II less offensive clan called the Hazarikhukn, or breakfnst- 
enters. 

There is a third class of Angkna spoken of by the people of the 

plnins who go by the name of Angka Miris. Old maps have them 
located beyond the snowy range on the Tibet side. But by all ac- 
counts, these Angka Miris live to the east of the Kapk-chor Angkas. 
The Miris of the plnins who are in tho hnbit of hunting for elephants, 

deny having ever heard of Angka Miris. Fulther enquiv, however, 
may enable me to throw more light upon this tribe. 

The importance which attaches to the Alzas is first the bad name 
which they b a r  among the people of the valley, who inhabit the tracts 
of country bordering on the Aka hills. Por the Akas, few a~ they are in 
number, make np for this deficiency by being bold and daring robbers 
andcut-throats. Nextin importance is their situation betmeen the people 
of the valley of Asearn and the powerful and very nnmerous clans of tlie 
Bliji tribe. The Mijis, it  would seem, are not in the habit of visiting 
Assam, except only one small chief; but they highly prize the silk 
and cotton cloth the Akas are nble to procure from the plains, and for 
which these demand from the Mijis exorbita~~t prices. As n third 
cause of their importance may be adduccct the fnct that, nlthougl~ 
powerless themselverc, they know how to 111ake tlieaisclues formidable, 
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through the influence they manage to exercise over the niijis, whose 
countlees hosh they mould be able without much difficulty t o  lead 
any day against any foe. 

There are about ten clans for which the term houaeholtls, or 
families, would be the more npprop~iate one to  use ; yet each of these 
petty clans has a chief whom they style Raja, like their neighbourn, 
the Butins,-not Gnm, like their other neighbours, the Dnflas. 

These clans are so small, that  they find room each in a house by 
themselves. Soxne clans number only thirty souls, others sixty t o  
one hundred, and according to the nn~nber  of inniates is the size of 
each house. The most niimerous clan boasts of n chief, who is but 
too well Irnomn among the Assnmese, and tlie noiglibouring hillmen, 
and no doubt the Bcngnl Government too has learnt t o  know 
his name. This is Tagi Raja. This man has succeeded in obtaining 
the hegemony over all the Kopb-chor A k a ~ ,  and as he exercises 
great influence over the Mijis' also, he is able to  inti~nidate the 
rest of the Aka people, and thus may be said to  be the  head of all the 
Hrusso. 

The Hnzarilzhnlra Akas live in  thrce clans on a separate hill from 
tlie Tngi's people. 

Internal feuds are numerons. I t  is a matter of no rare occurrence 
t o  see clan against clan, i. e. fnmily ngninfit fanlily eulist tlie aid of 
tho Mijis and carry on a miniature warfare. 

Tlie Hmsso use tlie cross-bow and poisoned arrows ; a light 
spear for the purposes of throwing, and a narrow sword, nbont 
four feet long. They manufacture their olrn arms;  thc iron and 
~ t e e l ,  however, they buy in Assam. They use neither shield nor 
helmet. Their tactics are simple; like all the  hill-tribes, they 
rely upon sudden surprise, they lic i n  ambush and fall upon their foes 
unawnres. 

The Assnmesc Bnruas of the days of the native rulers nsed the Akaa 
f ~ r  purposes of revenge and intrigue. And i t  wns througli the party- 
spirit of one of the BUNRR, or governors of Chardonr in  the  days of 
Qanrinath, the last real king of A ~ s a m ,  that tlie A k a  obtnincd tlie 
privilege of levying pieces of Erin silli (Uambyz), and cotton cloth 
from every household in the Bnlipnra ruchal, which thcy continue to 
do unto this day. Tlie only occasion on whicll tho Akas hnve come 
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into hostile collision with the present government of Assam, occurred 
eolne twenty-five years ago when their daring raids led to the capture 
of the young Tagi Raja end, after his liberation, to the massacre of 
the garrison of a stockade close to the pass which leads into their Iiills. 

A11 attempts to punish this bold and blackguardly act remained 
unsuccessful, at last the little war seems not ,to have been carried on 
with much spirit, and matters between the H r m  and the British 
Qoverument were left in shlu quo. 

Since that revengeful and treacherous act, however, the Akaa have 
been content to lcvy their silk and cotton pieces, and to accept Ra 
860 of black mail per anuum, without any further deeh  of robbery 
and murder. ' 

They now pay their annual visit to Assam in the months of Feb- 
ruary and March ; take their due ; make their purchases in iron, steel 
and braes vessels, in beads and other articles d lnxury, and, after tke 
above mentioned levying of cloth, return the way they came. 

The Aka, though uncivilized, is not devoid of religious idea#. 
H e  has no written pstras or religious books of any kind, i t  is true ; 
he haa no system of religion and knows nothing of caste. But the 
Aka fears the high mountains which tower aloft over his dwelling, 
and from the snow-clad  ides of which leaps the thundering avalanche ; 
he fears the roaring torrents of the deep glen which iuterpoaes be- 
tween him and his friends beyond ; and he fears the dark and dense 
jungles in which his cattle lose their way. 

These dark and threatening powers of nature, he invests with 
aupernatnral attributes. They are his gods. Thus there is F w u ,  
the god of jungle and water ; Firan and Siman, the gods of war, and 
Sdu, the god of house and field. 

Over all these gods the modern Aka places Hori Deo, a Hindu deity. 
This is an innovation, introduced by Tagi Raja after his imprisonment. 
For whilet a captive, he became a disciple, as i t  were, of a Hindu 
guru, who in his turn obliged Tagi, by giving security for his new 
convert's future good behaviour. 

A11 these g o b  have their little temples or rather pnja-huts, which 
contab representations of them, some are said to be of silver and gold. 
These latter most probably would turn out to bc Buddist images, 
obtained from the Butins. 

27 
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Near the puja-honses lives the Deori or sacrificing priest. H e  is 
always ehasen from among the other Akaa by divine tokens, i t  doee 
not matter whether he is s bachelor or married. This Deori has to 
perform.the daily worship for all the people, and on all special occasione 
he has to ecrmifice the requisite number of mithuns, cows, goats, 
fowls and pigeons. Geese nnd ducks there are none to be found in all 
the settlements of either Aka or Bliji. The Alias entertain some 
crnde notions of a state of punishment and reward after death. 

To foIlow an Aka through his domestic and public life, I shall lmve 
to begin with the erection of the dwelling-house. The Rrusso cannot 
build a house where he pleases, for the spot on which he intends to 
erect his future dwelling must first be ascertnined to be a lucky spot. 
The Deori therefore has to be consulted, animals slain as sacrifices, 
ant1 the place pronounced to he propitious. Then the felling of timber, 
and the collecting of the other building material8 may be proceeded 
with. A11 having been collected, Euxu rcceives his offeringy, part of 
which coneist in A portion of the Building materials. 

The houee itself is generally very substantially constructed. I t  ie 
built on piles from 6 tb 7 feet above tho grouud ; boarded and com- 
fortably walled in, with carefully planed pla~~lis; iu this respect resem- 
bling the houses of the Kassias. The roof is thatched with a kind of 
brond leaf, and on account of the strong winds, mats are firmly, but 
neatly, fastened all over it. The houses of the Daflas and Abors, 
including other hill-tribes begides, are less substantially conatrncted. 

All the members of one family or clan, including tlie sla\.es, live 
uncler the same roof. The size of an Aka dwelling varies therefore 
with the size of the family. The house af Tagi Raja is 200 foet long 
and 40 feet broad, a long row oi separate compartnlents r u m i ~ ~ g  the 
whole length of the buildiug. 

No earthen vessels are used by the Aka for household purposes. 
They possess huge copper jars to hold the water s~ipplics of the fr~mily, 
end for coolcing and eating, they uee the brass pols and plotea which 
they obtain in the Tezpore bazar. , 

The copper jars are not procured by them in Assam, but most likely 
bartered from the Mijis, who again must have brougl~t them from 
Uutan. The granaries and stables are always built nt some distance 
from the d~velli~lg house for fear of fire. 

. 
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The Akas are polygamists : they can marry as many wives aa tlicir 
means allow. A marriage among them is contracted in this wise : 
Tlie parents or relatives select the future wife from among the female 
hiends of the family, those friends mny be either Aka or Miji, for 
Mijia and Hivsso intermarry. On the dny nppointed for the wed- 
ding, the services of the Deori are again called into requisition ; partly 
with a view to obtnin the favour of the gods, but chiefly, I guess,. 
in order to provide an abnndance of meat for the hundreds of 
gnests who are to partake 01 the marringe-feast, and for whom great 
numbere of mithuns, cows, goats and fowls hare to be killed. Tlie 
festivity, i. a. the eating and drinking- for the Akas, like all hill- 
people indnlge in ardent spirits- are to last a t  least five days and 
nights nnintemuptedly. 

The nuptials h ~ v i n g  thns been duly initiated, the bride and bride- 
groom are placed by the Deori beneath the canopy, formed of a piece 
of cloth spread out over them, he then winds nnother piece of cloth 
round both, thereby indicating their union, and this ceremony over, 
they are declared to be man and wife. 

A t  the birth of II child, again sacrifices are bronght, but no distinc- 
tion is made between the sexes : a girl is considered ns much a blcss- 
ing ae a boy; the murder of female infants, therefore, is fortunately 
not known amongst them, although they welcome tho birth of a 
eon with the same degree of joy, with which such an event is hailed 
emong far more civilized'nations. 

I n  like manner ere the gods to  be propitiated when the ground 
is hoed and the seed sown, nnd also a t  harvest-time. 
- Seasons of sickness too require the services of the Deori, for the 
Aka is not in the habit of resorting to medicines of any kind to effect 
a cnre. If a H r w w  falls ill, fowls &c. nre offered to Fusu, and the  
patient is mesmeriwd ; but should this prove unavailing, matters are 
Ieft to the good pleasure of F t ~ u  alone. 

The dead among the A k a ~  are not burnt, but bnried. A grave is 
dug four to five feet deep and the body reverently deposited therein. 
Then a share of all liie valnnbles is plnced by the side of the dead, 
incl~~ding his spear, bow and arrows. Next a platlorn1 is rnised over 
the body to keep the earth from fnlling upon it, and finally the grave 
is filled in and over it a s~nall stockade of bamboos and sticks erected, 



900 The Hill-tribes of tlie Northern Frontier of Auearn. [No. 4, 

a d -  Hindn fashion-a piece of cloth is spread out over the whole. 
The Aka, although given to loot and robbery, is yet no idler : he is 

a great agriculturist. Unlike the Butias, the Akaa import no grain 
from Asaam, but subsist on the fruits of their own labour. They 
cultivate the fine plateaux on the backs of their broad hills, and some 
of those smiling valleys that stretch themselves out between their hills, 
miles in length and width. 

They hoe the ground and beat the surface fine ; then pierce holes 
with a pointed stick, and drop into each hole 3 to 4 grains of rice 
(ilhan). Their rice-crops they declare to be as good as, if not superior 
to those of the best par& of Assam. Beside the common kinds of 
rice, they cultivate a kind of grain,.celled Dafla-dhan, of a small size 
but growing in numerous clusters ; it is a grain, in fact, resembling 
millet. Also vegetables of the same description aa those which are 
found in Amam, and pulses of various kinds are cultivated by the 
Akns. 

There are, however, neither cotton, nor hemp and flax-plantations, 
to be met with ; the only fibre used by them and the Mijis, as well as 
all the other hill-tribes, is that derived from the rind of a tree known 
in Aesam by the name of Odal, and used for nets and ropes. The 
wnseqnence is, that the women of the Akaa neither spin nor weave, 
but rely for their cotton cloth on the plains, sa already mentioned. 
Nor do they breed the silkworm known to the h a m e s e .  Though 
they covet the Eria Bor-Kapors of Aseam, and the finer silk dhutiea, 
yet they have never taken the trouble of introducing the silkworm 
into their hills. 

The Akas keep large flocks of mithuna or mithans, and cowe- 
their flesh is eaten, but the milk of mithuns, corn and goata they 
never touch. They breed pigs and rear fowls and pigeons in great 
numbem, but geese and ducks are forbidden to them by the gods. 

The Hruscro pride themselves on being better feeders than any of 
the other hill-men. They eat the food of civilized people; never 
touch the flesh of dogs, or elephants, or other objectionable animals. 
They indulge in the use of opium and tobacco-in fact, the pipe 
seldom leaves the mouth of an Angka man or woman. Such a pipe 
is generally a bit of bamboo with a reed inserted into i t  at  a right 
angle. Now aud then, however, Tibetan pipes of composition metal 
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may be eeen in use amongst them. They likewise chew betel which 
they obtain in t,he plaine, but tea as a beverage is not in use among 
them, although they keep up a constant intercourse with their Butan 
neighbonrs. The well-known ardent drink however-a species of 
beer, called Mod- prepared by all the aborigines of Assam and i ts  
frontier hills, the Akns too drink to excess. 

The dress of the Angka has nothing national, or nothing that could 
distinguish them from other hill-men that border on Assam, except 
the profusion of Eria cloth wound round their bodies in, all manner of 
ways, and a kind of half-trousers which consist in a piece of Eria cloth 
tied in such a faal~ion benenth the knee, ae to allow the fringes to hang 
down over the nnkles. When they move, the ample folds of this 
kind of legging, keep swinging and flying about their feet, and thue 
this piece of garment seems to answer admirably the purpose for which 
it is intended, namely to keep off the leeches and stinging insects, 
such aa the musquitoes nnd the dum-dam. 

As a head-dress the Aka often wenrs a kind of ring-cap or crown 
made of cane, three inches high with one or two tall feathers in front. 
Ho\~erer  the felt-caps of the Butiaa are as commonly met with, while 
those who claim the rank of a raja sport rings or crowns such as those 
alluded to, only made of thin wood instead of cane, and covered with 
embossed silver. Tegi himself, however, never appears in the plains 

I without hie Tibetian hat of -japanned mood of a bright yellow with a 
glass-knob on top, and a blue silk damask robe of state, of Chinese 
manufacture, but rather faded. All are fond of beads, and they wear 
them in profusion. Thus dressed up, they appear on state occasions 
only, the long sword a t  their side, and one or two minor weapoEs for 
cutting besides. When at home, the Aka looks more the savage, and 
dispenses with .most of his garmente. But winter is severe, and then 
he appreciates the neighbourhood of Assam, and the cloth of the 
rayate of Balipara. 

I n  appearance, the Angka bears the same family-likenees wiih the 
other Tnranian hill-tribes ; he is a mell.made and strongly built man, 
with0more of daring and defiance in his look than the Dafla or even 
the Naga. 

He is ignorant of the art of reading and writing, nnd though 
he corete the productions of art which Assam and Butnn supply, 
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including Tibetian oil-paintings of Buddhiet deitick, yet doee 
he look down upon books. The offem of opening a rich001 in their 
villages, have repeatedly been made to Tagi, but as often politely 
refused. Tagi dreads the approach of the schoolmaster to his hillg 
for he knows, that with the schoolmaster there would come a different 
code of words and ethics ; and he tears, that the English will sncceod 
f i e  schoolmaiter, and 'thns put an ond to Tagi, and tho selfish aim9 
of tho Angka people, as regards the Mijis and the inhabitants of the 
Balipara Mehol. - 

ALPHABET. 
: Sholoi~tg the Ortlioepy of the Dialects spoken by the Hill-tn'bes of 

, 0. = all. 
a. = ever. 
e. =may. 

. i. = be. 
0. = no. 
ii. = deux, Fr. ; or biise, Ger. 
n. = too. 

: u. = tu, Fr., or iiber, Gel.. 
f. or ph. = Father, or PIiilosol~Ry. 
g. = go and give. 
h. = house. 

: k. = cat. 

5. = zeal. 
. th. = thaler in German. 
: ch. = dmrch. 

j. =joy. . . 
: x.' = Loch, Scotch, or glcich, Gcrmaxi. 

V. = very. 
English. Ifiusso or Am~lcn. 

one, ... ... ... a. 

two, ... ... ...... 'kse. 
three, ... ... ... 'be. 
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Englaih. HMO w Angka. 
fonr, ... ... ...... pferi. 
five, ... ... ... pfumn. 
six, ... ... ...... ri. 
seven, . . . . . . . .  ... 'mue. 
eight, ... . . . . . . . . . . .  'xi or ksi. . . .  

... nine, ... .... stllii. 
ten, ... . ... ....... erh or 'rr. 

. . . . . . .  twenty, ... b'sha. 
fifty, ... .... ...... wrre. 
hundred, ... .... ... purma. 

1, ... L.. ...... 'nyo or no. 
of me, 
we, ... 
of us, 

thon, ... 
of thee, 
J'Oll, ... 
of YOU, 

... he, 
of him, 
they, ... 
of thorn, 

.nethi or nadci. . 
ni. I 

nithi, . - -  

bn. 
bathi. 
jo or joe.. 
bathi. 
pho or pfo. 
othi. 
b'g6unn. 
b1g6nnathi. 

...... hand, ... .... g i .  
foot, ... ... ... 'ssi. 

...... nose, ... .... niisii. 
... .... ... ... eye, ni. 

month, ... ... ....... 'nsu. 
tooth, ... . . . . . . .  thu- 
ear, ... ... . . . .  .phu or pfu, 
hair, ... . . . . . . .  kechii. , . 

.. . . . . . . . . . .  head, ... khie. 
tongue, ... . . . . . . . . .  jabla. . . 
belly, ... ... ........ .negnjii. 
bsck, ... . . . . . . . . .  sulire. 
iron, ... ... ...... '86.  . . .  

.... ... gold, ' . . . a .  d lu . .  
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English. 
ailver, ... ... 
Father, ... 
Mother, ... 
Brother, ... 
Bieter, ... ... 
man, ... 
woman, ... 
wife, ... 
child, ... ... 
eon, ... 
daughter, ... 
slave, . . 
cultivator, ... 
shepherd, ... 
god, ... ... 
BUD, ... . . 
moon, ... 
star, ... ... 
fire, ... 
water, ... ... 
house, ... 
home, ... ... 
COW, ... 
dog, ... . a .  

... 
... ... cock, 

duck, ... 
888, ... ... 
bird, ... 

... ... s"' 
eat, ... 
sit, ... ... 
come, a.a 

beat, ... ... 
atand, ... 
die, ... ... 

HMO or Angku. 
liimmii. 
&a. 
bni. 
'nya. 
niimi. 
niina. 
pfiimi. 
pi.  
~ g a s s .  
mu. 
eami. 
khls. 
vidd6o. 
fiidsnsnen. 
aherniizii. 
dsu. 
xubie. 
litsie. 
mi. 
XU. 

'nie. 
fugra. 
fuluxa. 
siilii. 
ashasa. 
damron, 
0888. 

fub-abu. 
diiii. 
khabue. 
chaue or tsnnne. 

.riue or rijue. 
agekhaue. 
.giiga. 
giidziilue. 
.biidzibi.or biijibi 
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Englwh. HMO or Angka. 
... ... ... give, dziba or jiba. 

...... run, ... ... godzoe or godzue. 
... ... ... UP, rafu. 

...... down, ... ... ramge. 
... near, ... ... eniea. 

...... far, ... ... aniera. 
before, ... ... ... awa. 
behind, ... ... ...... hmn. 
who, ... ... ... aninashe. 

... what, ... ... 
... ... ] haodo. 

why, 
and, ... 
bnt, ... ... hamso. 

...... if, ... ... mio. 

... ... ... no, . . . m a .  
... alas l ... ... ah l ah l kinia l dunia l 

father, ... ... ...... bu. 
... of a father, ... ... authi. 

to a father, ... ...... nu. 
.. fr& a father,. ... ... audin. 

fathers, 
of fathers, ... 
io fathers, 
from fathers,. .. 
a daaghten, 
of a danghtkr, 
to a danghter, 
from a daughter, 
daughters, 
of daughters, ... 
to daughters, 

anangie. 
auangithi. 
auangie. 
anangidin. 
sami. 
samithi. 
sami. 
samidin. 
samiangie. 
samiangithi. 
samiangie. 

... from daughters, ... samiangidin. 
. . . . . .  a good man, ... niinanh. 

... 8 good woman, ... fiimiuh. 
...... a bad boy, ... a n g m  mikzi. 

28 
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Enylieh. HMO or  Angka. 
... a bad girl, ... ... nimie mikzi. 

...... good, ... ... uh. 
... better, ... ... angie uh. 

high, ... ... ...... liujne. 
... higher, ... ... angie linjne. 

...... home, ... ... fngra. 
... ... mare, ... emini. 

...... horsea, ... ... fugrs angie. 
... mares, ... ... emini angie. 

...... bnll, ... ... ombn. 
... bnlle, ... ... ombn angie. 

...... cow, ... ... f11lln. 
... COWE, ... ... fnllu angie. 

...... dog, ... ... siilo. 
... bitch, ... ... siilo angie. 

...... he-goat,. .. ... kissiglo. 
... she-goat, ... ... kissiemia 

...... deer, ... ... shn. 
... I am, ... ... na 6idn. 

thou art, ... ...... be du. 
... he is, ... ... i or f o  dna. 

...... we are, ... ... ni &du. 
... ... you are, ... jo or ze du. 

they are, ... ...... nadu. 
... I mu, ... ... na dnsi5. 

thou w&, ... ...... ba duso. 
... hewas, ... ... i or fo duso. 

...... we were, ... ni duso. 
... you were, ... ... j o o r e e d m .  

they were, ... ...... na dueo. 
... be, ... ... ... h u e .  

I may, ...... I hall, b, ... 1 na d a n k  
I ahonld, ... ... beat, ,.. p e .  ...... ... I beat, ... ne giimbi. 



Baglwh. 
thou beatest,. .. ... ... 
he beats, ... ...... 
we beat, ... ... ... 
you beat, ... ...... 
theybeat, ... ... ... 

... ...... 
I should, 
I am, 
I ,  ]beaten, ... ... 
I shall be, 

...... I go, ... ... 
thon goest, ... ... ... 

...... ... he goee, 
... wego , .  ... ... 

you go, ... ... ...... 
they go, ... ... ... 
I went, ... ... ...... 

... thou do, ... ... 
he do, ... ... ...... 
we do, ... ... ,.. 
you do, ... ...... 
they do, ... . . . . . . .  
What ie your name ? ...... 
How old is this horse ? ... 
How many sons are there in your 

fatber's l~ouse ? .. ...... 
The eon of my uncle is married to 

... her sister, ... ... 
How far is it from here to b b m i r  7 

I have walked a long way to-day, 
111 the house is tho saddle of the 

white horse, ... . . . . .  
Put the saddle upon hiu back, ... 

Hnceso or Arrgka. 
ba giimbi. 
i or fo giimbi. 
ni giimbi. 
jo or ze gii. 
na gii. 

. na giinie. 

na khanie. 
ba khmie. 
i or fo khanie. 
ni khanie. 
jij or xe khanie. 
na khanie. 
na khabm. 
ba khabee. 
i or fo khabee. 
ni khabe. 
jo or ze khabse. 
na kllabee. 
Banini hathi ane ? 
Fugra oddia khiniavo ? 

Bo iuiese isa kinia duvo ? 

Avoeeea~i enia eniimi kuidnni. 
Aio bege Kaslimir khimia 

radavo ? 
'Yo augiera dim doni. , 

F u g a  gro dsimie ilu~nn nie, 
Dsiiuie niva. 
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Englkh. HWO or Alrgka. 
He is grazing cattle on the top of 

...... the hill, ... Semifu khakus, done fu. 
He is gitting on a horse under that Shoni elo fugra idsuze nnna 

... tree, ... riida. 
His brother is taller than his sister, Eniimiae enma pshiifsda. 
The price of that is two rupees and 

...... a half, ... Tokar pdkse adulia. 

ON THE BIRDS OF THE GOONA DISTRICT; by QEORQE KING, M. B., 
Assistant-Surgeon, Marwar Polilical dgency. 

[Received 10th March, 1868.1 

Qoona is a sniall station in Central India on the Agra and Bombay 
mail rond, 200 miles 13011th of Agra. I t  is situated in the territory of 
H. H. the Maharajah of Gwalior, and in a very thinly populated and 
comparatively little known part of the conntry. Having been attach- 

- ed from the nlonths of March to December of the past year, to one bf 
the regiments of Central India Horse stationed there, I took the o p  
portnnity of noting the birds of the surrounding district, thinking 
that a list of them might have some interest with respect to the 
gcograpl~ical distribution of species. Not hnving remained a full year 
in Goonn, the list subjoined is necessarily incomplete in respect of 
sonie of the migratory species, especially of water-fowl and waders, 
and I feel sure that an observer residelit there for several years, would 
be able to add the nallies of many occasional visitants aud v e y  local 
species. 

Every care has been taken in the identification of the species given, 
m d  the names ol none have been inserted on hearsay. I have the 
authority of the sportsmen of tho station for believing that the names 
of Red Spurrfowl, the Indian Bustard, the Golden Plover, the Kulan, 
the European Bittern, and the Barred-headed Goose, might have been 
added, aa occasionally occurring in tlie district, bnt not having my- 
wlf shot or seen specimens, I have excluded them. The book chiefly 
used in identiiying the species hw been Dr. Jerdon's nduiirlrble 
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Birds of India," a book which puts within the easy reach of every 
resident of India, the means of pursuing the study of a most delightiul 
branch of Natural History. 

Goona is  too unimportant a place politically or commercially to  
give its name to a district, but I have mod the term !' Ctoona District" 
as a convenient designation for the tract of county lying between the 
rivers Scinde on the east, and Parbutty on the west, and bounded on 
the north and south by lines connecting these two streams, 10 miles 
distant from the station in either direction. Although I believe the 
fmna of this district to be typical of that of a mnch wider area, I 
profess in the present paper only to give a list of the birds found 
within the limits just indicated. 

I n  respect of climate and physical features, the Qoona district may 
be taken as a type of the north-western part of Central India. Paw- 
ing sonth from Qwalior, which is very little higher above the sea 
than Agra, the land gradually ascendg, until at Qoona a height of 
about 1400 feet is attained, and the elevation increases towards the 
east and south in the directions of Snugor, Bhopal and Indore, 
while towards the west, the country slopesgently until the sandy 
plains of Eastern Rajpootana are reached. The surface of this part 
of Central India is undulating and hilly. Few of the hills, however, 
rise more than 400 or 500 feet above the plain, and the majority are 
mnch lower. They are mostly rounded or flat-topped, and many are 
thickly strewed with loose stones. In  the  rain^ they are green to 
their summits, and the lower slopes of most nre clothetl with a denso 
growth of bushes and low trees. The geologic structure of these 
hills is chiefly laterite, a term rather vngl~ely applied to a reddish- 
brown deposit, which varies in character from masses of hard though 
often cellular rock* of a jaspery appearance, to beds of loose angular 
rubble. 

The valleys and plains are covered with deep black soil, interspersed 
here and there with mounds and slopes of reddish gravel and sandy 
earth, the debris of laterite. Scattered over the country there are a 
considerable number of emall natnrnl lakes and streams, many of 
which, though much reduced in size, retain some water during the 
hot weather. 

Probably trap. 
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The climate gradually increases in moisture south of Cfwalior, and 
a t  Qoona the rainfall ie from 40 to 50 inches. Though the 
hot weather may be said to be comparatively mild, the draught b 
eufficiently great to burn up all herbaceous plants, except those grow- 
ing near water. The rains extend from the middle of June to Sep- 
tember; and towarde the end of that month the cold weather birds 
begin to appear. 

Cultivation ie the exception in them regione. Hem and there all 
through the jungle are scattered small hamlets, each with its little 
patch of cultivation, but on all aid@ of theae oaaw there stretch 
thousands of acree of greasy plain and bushy downa, over the remoter 
parts of which even the village buffaloes and goate never s h y .  
Grain-feeding b i r b  are therefore not numerous, and the country ia a 
bad one for small game. 

The prevailing trees and bushes are Butaa frondom, Acacia CatscJtu, 
Btdanania latifolia, Bgle Marmelos, a Diospyrua and several species 
of Zuypkw, with Cariesa Carandas in the moister valleys ; and the 
prevailing grase ie that known aa '' spear-grass," a term including 
several species of Apluda and Andrvogon. I always found that 
spear-grass givw cover to extremely few birds of any kind, and indeed 
I waa often struck by the scarcity of animal life in the jungle gener- 
ally. Near villages there are Tamarind, Peepul, Banyan, and Mowa* 
trees, but there are very few gardens. 

The subjoined list includes the names of 21 Raptorial species. Of 
the two larger carrion-feeders given the Black Vulture (Otogyps calorrs) 
and the Common Brown Vulture (Qypa Beq8gakneis)-the former is 
by far the more common, and the latter does not occur at all during the 
hot weather. Of the predatory species that arrive in the cold weather, 
the firnt to come are the various species of Circus, and Haliastw 
Idus. Circua c y a m ,  Litrn., a bird which in India doee not usually 
extend to the plains, is inserted on the strength of a single female bird 
which I shot near the Parbntty river early in December. Towarde 

the cud of October, Poliomis teaa arrives in large numbers, and is by 
far the commonest bird of prey during the cold season. Previously to 

October, I did not observe the tawny eagle (Apuila fulvescet~s) brll 

* liaabia latiJoZia, from the Bowere of which a spirit is distilled. 
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dnring that and the succeeding months I noted a good many, and in 
November I found two pairs breeding in tall trees near a village. 
The common kite (Milvus Govinda) is a permanent resident. I have 
not seen i t  recorded anywhere that this bird bathes* in water, but 
this I once saw one do. I was unfortunate in procuring owls, and 
I feel sure that there must be others in the district beside0 the 
two that appear in my list. 

The Insesaom are of course the most numerous group. These in- 
clude 85 species. Of swallows, H. Jilgera and daurica are about 
equally common, and both reside in the district during the hot weather 
and the rains, aa well 8s in the cold seeson. H. Jilijera breeds in the 
district, for although I never found the nest, very young birds were not 
uncommon in April and May. Cotyle concolor and Cypeelw a$il~ia are 
also permanent residents and breeders. I found nests of the former 
oontaining young, in the walls of an old fort early in September. 
. The only Hornbill inhabiting the district is the Menieeros bicwnw, 

and that ie very common, but i t  occurs only in the cold weather. Of 
Tockw p+iga2mia, I mw but one individual, which I shot. I t  occur- 
red early in April, and wse a sickly bird in very bad plumage and 
evidently a straggler. 

The rose-ringed Paroquet ( P a l c m b  torpatus) is extremely numer- 
on8 at all seasons. During the hot weather, a colony of many 
hundreds eetablished themselves in a clnmp of Tamarind trees near 
the  village of Goona. These quarters, however, were occupied only 
dnring the night, for regularly every morning, after much preliminary 
chattering, the whole flock betook itself, in parties of from twenty to 
thirty, to the jnnglea, returning again about snnset in like manner 
but flying at a greater height. 

S'aecocua aflinis, the only species of the genus in the list, is not 
uncommon in the district. I t  frequents low bushy jungle when 
feeding, but perches on trees. I have frequently met with it asso- 
ciating with flocks of the common blue Pigeon near wells. 

With the cold weather, large numbera of two ~pecies of Pratincola 
(P. cuprata and P. Indica) appear, h i c o l a  manthe also comee, 

The bathing may be almoat daily witneaaed on the Caloatta maidan, during 
the oold and hot weather. (ED.) 
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though not in abundance. In  marching westward from Qoona to 
Rajpootana, I was much struck by the change in the common species 
of Sazdcoline birds. The two Prdi~icolaa just mentioned continue 

I 
numerous as far west as Kotah and Boondee, but there they begin 
bo be replaced by Saxicola lam-oides, a bird I never saw near Goons, 1 
Towards Deolee S. deaerti begins to  appear, and in Marwar, both this 1 

I 

species and P. leucoroides are as common as the two Pratinwlas, corn- - 
mon at Goona, are scarce ; and a still more western species, namely 
P. leuconwla, b found in small numbers. 

The occurrence of the common Starling so far south as Goona, 
has not often been noted. I t  in by no means common there, unlese 
indeed flocks arrive subsequently to December. In  January last, 
I saw near Ajmere large numbers both of this species and of Pastor 

mecw, and both are numerous in Marwar. I observed only a single 
flock of P. rosew near Goona. I t  contained a number of young 
birds, and arrived early in September, but remained only a few day's. 
Rain crops (which ripen in the early part of the cold weather) are by 
no means largely cultivated in the district, and I fancy this bird 
chiefly frequents districts where, 8.9 in Marwar, a great extent of land 
is laid down in these cereals. 

The rasorial group is represented by only 10 species, and of these 
the only one very common is the Peafowl, which being sacred, is pro- 
tected and even fed, and consequently lives much abont villages. 
The scarcity of other species is no doubt owing to the small amount 
of cultivation, and the number of carnivorous mammals abounding in 
these wild regions. 

Of Cfrallalores there are 36 species. The two lapwings, the red 
and yellow-wattled, are very, and abont equally, common. To the 
westward, the latter gradually disappears, and in Bajpootana i t  is re- 
placed by Chettwiu gregaria. 

Twenty-two species of Notatores occur in the district. As a 
rule, ducks and geese are but winter visitants in India. Two, how- 
ever, remain in the tanks near Gloona all the year round. These 
are that pretty little goose Nettapus Coromdelianus (the cotton 
teal of sportsmen), and the whistling teal, Dendrocygna awsuemee. 
I have no doubt these two species breed, but I never succeeded 
in finding their nests. Tho rainy season was introduced last 
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year a t  Goona by a storm of wind and rain, which filled ill a day 
many tanks and nullahs thet had been dry for months. The storm 
IVIW succeeded by a week of cloudy but dry weather, during which 
the newly filled tanks were frequented by large flocks of the two 
species just mentioned, and also by smaller parties of Anaa pcecilo- 
rhyncha and Sarcidionris melnnotw ; at the same time perfect crowds 
of Buphtcs cwomandw and Threakiornia melanoceyhalua mere collected 
by the @assy banks of a nullah, which had not been dried by the 
hot weather sun. I n  a few days all had gone, [except a few of the 
cotton and whistling teal which, se just mentioned, remained during 
the rains] and I did not observe a single individual of any of them 
until the cold weather had begun. These sudden movements were, 
I dare my, an episode in eome general migration. 

List of Bird of the Goona Ubt~ict .  
RAPT OR^^. 

Otogjps calvus, Xcop. 
Gyps Bengalensis, Gmel. 
Neophron Ginginionus, Lath. 
Lithofalco snbbnteo, Linn. 

Chicquers, D a d .  
Tinnunculus alandarius, Brias. 
Micronisns badius, Cfmel. 
Aqnila fulveecens, Gray. 
Eutolmaetus Bonelli, Ten~in. 
Poliornis teesa, Prankl. 
Circus cyaneus, Linn. 
- Swainsonii, A. Snzitlr, 
- cineraceus, Montague. 
- melanoleucos, &ul. 
- seiuginosus, Linn. 
Hnliastnr Indus, Bodd. 
Milvus Govinda, Sykee. 
Pernis cristata, Cuvier. 
Elanus melnnopterus, Daud. 
B u l a c ~  ocellata, Lath. 
Athene Brama, IEnhnl. 
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INSE~~OBSS. 

Hirundo mstica, Linn. 
- filifera, S t e p h .  
- erythropygia, S y h .  
Ptinoprogne concolor, Sykes. 
Cypselue affinis, Gray. 
Caprimulgns Asinticus .Lath. 
Merops viridie, Linn. 
Coraciaa Indica, Linn. 
Halcyon Smymensis, Bo&. 
Alcedo Bengalensis, ff nael. 

Ceryle mdie, Linn. 
Meniceros bicornis, Bq. 
Tockus gingalensis, Shaw. 
Palaeornirr torqnatus, Bodd. 
- 1'088, B0dd. 
Picus Mahrattensis, Lath. 
Xantholtema Indica, Lath. 
Cqcnlns micropterns, Cfould. 
Coccystes melanoleucos, Urnel. 
Centropus rufipennis, Illiger. 
Taccocua afEnis, Blyth. 
Arachnechthra Asiatics, Lath. 
Upupa epops Linn. 
Lanius lahtora, ekes. - erythronotus, Vigors. - Hardwickii, Vdgms. 
Tephrodornis pondiceriana, Grid. 
Gracnlus Macei, Less. 
Pericrocotns erythropygius, Jerdon. 
Dicrnrus macrocerns, Vieill. 
Tchitrea pardisi, &ma. 
Leucocera pectoralis, Jerdon. 
Cryptolopha cinereocapilla, Visill. 
Cyornie bsnyumss, Horsf. 
Petrocwyphus cyaneue, Linn. 
Pyctorhis sinensis, ffmel. 

[No. 4, 
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Dnmetia albogulerie, Blyth. 
Malamcircus terricolor, Eodgr. 
- Mdcolmi, S y h .  
Chatarrhoee caudate, h m .  

Pycnonotns pusillue, Blyth. 
Oriolus Kundoo, Sykee. 
Copsychna sadarb, Linlo. 
!l'hamnobia fulicata, Gwn. 
- Cambaiensie, Lath. 
Pratincola caprate, Linn. 
- Indica, Blyth. 
Saxicola mnnnthg Linn. 
Ruticilla mfiventris, Vieil. 
Orthotomus longicandata, Qrnel. 
Prinia socialis, S y h .  
- gracilia, FvanH. 
Cisticola echaenicola, Bonop. 
D rymoipus inornatua, Nyke~. 
- longicaudatns, TickeU. 
- neglectus, Jerdon. 
Phylloacop Indians, J h .  
Motacilla Maderaepatana, Brisr. 
- Dnkhunensis, Bykes. 
Budytee viridis, Gwd. 
Zosterops palpebroeus, T m m .  
Machlolophus xanthogenya, Pigom. 
Corvns culminatns, S y h .  
- splendens, Vicili. 

Dendmitta rufg fhp.  
Stnrnus vulgaris, Ldnn. 
Stnrn6pastor contra, Linu. 
Acridother- tristis, Linn. 
Temenuchas pagodarum, Gmd. 
Pastor roseus, Linn. 
Plocene bey4 Blyth. 
Munia Mdabarica, Linn. 
Estrelda amandava, Lina. 
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Estreldn formoaa, Lath. 
Passer Indicus, Jard. and Sklby. 
- flavicollis, Prankl, 
Enspiza luteola, Sparr. 
Melophue melanicterus, Gmelin. 
Mirafra Amarnica, NcL. 
- erythroptera, J e d .  
Ammomanes phsenicnra, Fraokl. 
Pyrrhulauda grisea, Bcop. 
Calandrella bmcydactyla, Temm. 
Spizalanda deva, Sykee. 
Alauda gulgula, Frankl. 

GRMITORES. 
Crocopus phcenicopterns, Latlt. 
Columba intermedia, Strickl. 
Tnrtur Cambayensis, Cfmel. - Suratensis, Qmel. - risoria, Linn. 

R r s o ~ ~ s .  
Pterocles fasciatus, &op. 
- exustus, T m .  
Pavo cristatns, Lila*. 
Francolinus pictns, Jwd. and &/by, 
Ortygornis Ponticeriana, Gmel. 
Perdicnla Cambayensis, Lath. 
- Asiaticn, Lath. 
Coturnix commnnis, Bonat. 
- Coromandelica, G m l .  
Tnrnix Sy keaii, A. Smith. 

GRALLATOREB. 
Sypheotides anritus, Ldh. 
Cnreorius Coromandelicus, Gmrl. 
Aegialitis Philippensis, Swp. 
Lobivanellue Goensis, Chnel. 
Sarciophom bilobus, Ghne2. 
(Edionemns crepitans, Temna. 

Esacus recnrvirostris, C'uw'er. 

[No. 4, 
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Gms Antigone, Linn. 
Gallinago scolopacinns, Bonap. 
- gallinule, Linn. 
Rhynchea Bengalensis, Linn. 
Philomachns pugnax, Linn. 
Acti tis glareola, Omelin. 
- ochropns, Linn. - hypolencns, Linn. 
Totanns glottis, Linn. 
- stagnatilis, Bechat. 
- fnecns, Linn. 
Himsntopns candidw, Bollnut. 
Metopidins Indicns, Lath. 
Leptoptilos argala, Linn, 
Myderia Australis, X h w .  
Ciconia lencocephnla, Qmelin. . 

Ardea cinerea, Linn. - purpurea, Linn. 

Herodias alba, Linn. 
- garzetta, Linn. 
Bnphns Coromandns, Bodd. 
Ardeola lencoptera, Bodd. 
Bntorides Javanica, Horaf. 
Nycticorax &sew, Linn. 
Tantalns lencocephalus, Gmel. 
Platalea leucorodia, Linn. 
Anestomns oscitans, Bodd. 
Threskiornis melanocephalns, Linn. 
Geronticns papillosns, Temm. 

NATATOEES. 
Sarcidiornk melanonotus, Penn . 
Nettapns Coromandelianns, Qmel. 
Dendrocygna awsnree, Sykes. 
Casarca rntila, Pallas. 
Spatula clypesta, Linn. 
Anas pcecilorhyncha, Penn. 
Chaulelasmnn streperns, Linla. 
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Dafile ncuta, Lima. 
Qnerqnednla crecce, Linn. 
- circia, Gnn. 

Aythys ferina, h. - nyrocs, GiildeMt. 
Fuligula cristeta, Ray. 
Gallinula chloropne, Gnu. 
Podicepa Phillipeneie, Omelin. - 
Sylochelidon caspine, Lath. 
Eydrochelidon Indica, Stephew. 
Seene aurantia, Gray. 
Qraculus Sinemis, Sluw. 
- Javanicoe, Horsf. 
Plotue melanogaeter, Gi~lel. 

[No. 4, I 
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L'IX'LLhYAN SPECIES. 

Plg. 1 DiplorrnPLtina folhculue Pfr. ,, 6 D. pachycheilur. Beneon. 
,, 9 .lo. do. do. vnr. ,, 6 13. aem~sculpt.. a. mp. 
, 8 D. Huttoni. Pft. ,, 7 D. pullula. Bern. 
,, 4 D. coetulat.. Mutton. ,, 8 D. Blanfonkurs, Benr. 
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photocinco. Sum. Genl's O5ce. C u c u t t ~  
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Abatract oJ the RzarZls of tire E1ovrZ.y Ne l eo~~o lo~ ica l  06servalio~a 
laken' a t  t i e  Surveyor General's Oflce, Cillculla, 

in the month of January 1867.  

Latitude 22' 33' 1" North. Longitude 88' 20' 3AN East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
dcpendeut thereon. 

Hangc of the Temp~ra- 
ture during the day. 

a .  1 Min. DiK 
Date. 

Range of the Barometer 
during the day. 

Max. Min. 1 DiK 

c,. 

O $ 2 a ;  
.? s ti 
a gb 
XPl 
9 a 
5 5 s  

P 
5 $ 
g 

2H 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
10 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Z6 
27 
28 
29 
30 
31 

The 
Thermometer Means are derived, from the hourly observations, made during 
tho day. 

Inches. 

30.047 
.103 
.130 
.129 
-122 
.OSS 
.063 

e9.997 
30.039 
.I34 
-164 
.090 
-032 
.012 
.033 
413 
-013 
-049 
.077 
.047 
.006 

29.994 
-994 
.938 
.958 

30.043 
.073 
-081 
-036 
SO35 
.W 

Mean 

Inches. 

0.107 
.107 
.127 
.I29 
-138 
.I21 
-131 
.I25 
.la 
.135 
.163 
.138 
1 
.131 
.126 
.I36 
.I27 
1 
.148 
.159 
.142 
.1G 
.147 
.l22 
.I30 
.I63 
.1:3X 
.I36 
.I33 
.I50 
.l6l 

Inches. 

30.106 
.167 
.I96 
.20Y 
-198 
.169 
.l4l 
.075 
.117 
.209 
.248 
.I58 
.I04 
.089 
.lo3 
.088 
1 
.I37 
.I44 
.130 
.087 
.069 
.033 
.011 
.050 
.I14 
.153 
.I63 
.I08 
.127 
.lo3 

Hcight of the Barometer, as 

Inches. 

29.999 
30.060 
.068 
.OW 
-060 
.035 
.010 

29.950 
.969 

30.074 
.085 
.Om 

29.959 
.958 
.977 
.952 
-964 
-993 

30.016 
29.971 
.945 
.921 
-886 
,889 
.910 
.9sl 

30.W21 
.047 

29.976 
968 
.94!2 

o 1 0  

likelviue the Dry and Wc.t Bulb 

6H.1 
68.6 
69.3 
68.8 
68.3 
G9.8 

61.3 
60.6 
60.2 
61.8 
62.4 
63.6 
64.0 
69.0 
68.0 
58.4 
58.0 
67.6 
58.2 
6t.2 
63.4 
60.8 
63.0 
60.2 
66.8 
63.0 
67.0 
69.0 
70.4 
66.6 
59.0 
55.2 
56.0 

78.9 
78.4 
79.8 
78.2 
77.9 
79.5 

18.5 
17.6 
17.7 
17.7 
17.8 
9.4 
10.0 
16.6 
17.0 
14.2 
16.0 
17.4 
21.0 
16.3 
16.4 
17.8 
17.0 
20.6 
16.6 
20.2 
15.8 
14.0 
12.8 
9.6 
16.2 
19.2 
21.0 

57.6 1 21.9 
60.2 21.1 I 

70.3 RO.2 
67.2 / 73.0 
68.2 74.0 
67.0 ' 75.6 
66.3 ' 
65.0 
65.1 
65.9 
68.3 
70.7 
70.8 
69.3 
70.1 
69.6 
71.9 
72.2 
74.3 
74.9 
75.4 
70.8 
66.2 
6t.3 

75.0 
72.6 
74.0 
75.0 
79.2 
80.5 
79.8 
78.6 
80.0 
80.7 
82.4 
83.2 
R2.8 
83.0 
83.2 
76.2 
75.2 
74.4 

65.7 / 77.0 
67.9 70.6 
70.2 1 81.3 



Abrlracl oJ the Retrrlh of f i e  Hoirrly Nefeorologicat Ot5servaliou 

krken at /Re Sal-reyor Generad'u OJice, Cilcrclta, 

i n  tRe PI~OPLM of January 1867. 

Dailj Neana, &c. of t11e Ol~srrvntions and of I11e T~J-grometrieal elementr 
drpendrlit t11rreon.-(Cuetinuetl.l 

f 

.Date. 

-- - - -  - -  - - -- --- 
I 
I O o I o 1 o 

I n c h * .  T. gr. T. gr. 

.o L 

.2? 1 -71 

.Yo -51 

.22 .?2 

.07 . ib  
.F? 

2 1.36 1 .IJ 
.85 -- 

.I il 
4.!U 2.16 . Sc) 

.16 .&i 

.16 -69 
1.4 1 59.9 6.0 55.1 : 10.8 .bLI j .93 .I 3 

63.7 4.6 61J.01 8.3 I .523 6.78 l.*d 
65.5 5.2 01.1 1 !I.* ! .51J / (1.01 2.1; 
63.1 7.7 66.9 1 .d?d 1 6 . 1 7  3.03 
61I.9 8.4 5 .  16.1 .W1 4.74 .09 

.it3 
-76 
-74 
.6;3 
.6 1 

63.1 7.0 6 i . i i 1  1 .481 1 6.29 2 . 4  .66 

6.16 3.01 
.44x) 4.43 2.69 

.53 

.79 

- .  - - -  . - - - - - - --- - . - - . - - - - .- 

-6s 
.S1 
.64 -. 
. r  b 
.a 
. 78 
.a 
.a 
.a3 
.65 
-63 
.65 

A11 t,l~c Hggro~~lrtricnl clrnrcwts arc ron~putcd 1 9  the Grernwic.h C'onrtPntr. 
L 



Abstract of the lte81tlls of the lioto.& Jfeteo~.olugical 06servationr 

taken at  the Sir~veyor GcneraZ'u Ofice, Cuknih,  

in tAe mo2tth of January 1507. 

Hourly Means, &c. of tho Obsrrvatinns and of the Hygometrieal rlcmenb 

dependent t.lirrcon. 

Ro-nge o l  tllr Bnronirtcr $ RtlnKc of the l'e~npci-a- 
for roc11 Itour rluritlg tllro for cacli Ilonr 

dnrblg tho nnnth. 

Max. 1 Min. 1 Dif. 

M i d -  
night .  

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

-- 

The &Icon Hripllt of the Bt~rorneter. as likcwisc t l ~ r  Dry 2nd JTet Bulb 
T111~rlno1nctc.r Mmns are derived from the obeervations w d c  at  the several 
hour duriug the month. 

30::z , 30.159 
.I51 

.034. .142 

.0% I 1 

.010 .Eli 

.031 ! .146 

. I W  ' 1 

.C%9 I . I0  1 

.I16 

.12-1 

.lo3 

.Or3 

.052 

.016 
,001 

29.9!)6 
30.Wl 

.Ol3 

.028 

.045 

.OM 

.066 

.059 

29.937 
.W22 
9 

0 

1 5 
.24Y 
.PJ.L 
.217 

.I73 

.134, 
,110 
.(XI3 
.OSH 
.lo3 
.la; 
. la& 
.I63 
.l66 
.173 
.1W 

0.221 
2 2 9  
.229 

0 0 0 

66.6 
65.0 
61.3 

.YOli .228 

.899 1 .PS7 
234 % 1 2 4  

9 2 

6 . 7  
2 
62.6 
62.0 
61.6 
63.6 
7 . 1  
70.4 
73.2 

75.3 
76.6 
77.7 
78.3 

1 76.7 

.!)ti9 
30.011 
29.990 

.9G9 

.9.M 
0 
.H93 
.MA(; 

73.0 
72.6 
72.2 , 

.25!) 
230 
2 

.204 

.149 

.hK) 

.200 

.21P1 

71.8 
71.7 
71.6 
71.2 
70.5 
70.4 
72.4 
75.6 
78.0 

80.0 
81.4 
8'2.9 
8 . 2  
81.8 

.H89 

.9I1 
2 
.940 
. H U  
,961 
.951 

81.0 

59.4 
5S.6 
58.0 

13.6 
13.9 
14.4 

57.4 

214 7 
.PLI / 72.8 
214 1 70.8 
2 2 3  I 69.4 

. 14.4 

?0.0 

217 
.212 
.211 

11.0 

68.3 
67.3 
06.4 

11.0 
12.0 
1:3.0 
14.6 
12.6 
12.6 

57.0 1 14.7 
56.6 16.0 
56.2 16.0 

79.0 IJ .0 
78.2 I M.2 
76.4 8 6 3 . t  

55.2 1 
~ . 0  
61.2 
66.1 
66.8 

67.9 
68.0 
71.8 
72.6 
71.4 

75.4 
74.4 
73.6 

15.3 
14.4 
11.2 
9.4 

12.2 

18.1 
13.4 
11.1 
10.6 
10.4 

G'2.8 
61.8 
61.0 



dlulracf f !he Reutdfu of the lionrly Metemohgieal OC~ercatiana 

iukett at the Si~reeyor General'u Ofice, &Zmffa, 

in  the 7 m f A  of Janwrry 1867. 

Hourly Means, &c. of the Observations and of the Hygromehical elementr 
dependent thereon.-(Continued.) 

A c; d 
S 
b 

al " 
Hour. 

6 gd 
a fi 8; 

a u -- 

o Inelles. T. F. T. p. 
Mid- 
night. 

1 
2 
3 
4 
6 
f 
7 
H 
9 

1 
11  

lToon. 
1 
2 
: 
4, 
6 
; 
r 

8 
9 

lo 
11 

- = 

All the Hygrometriral elements are computed by the Greenwich Constsntr. 

62.0 
1 .  
(il.1 
(51.f; 
(i0.3 
6 .  
1 .  
5 . 2  
t l .  
13.1 
t i  
0.1.7 

n5.3 
5 . 7  
5 .  
t i . :  
tl.i.4 
5 .  
tis.7 
( ' r .  I .  

1 .  
7 
4 . 2  
U2.i 

- - - - 

3 .  
i s  
2 
3.1 
2 ,  
2 .  
2.5 
2 i 
3.2 
5 .  
t i  
3.5 

In.0 
lo.!, 
11 .S 
12.1 
1 

I1.S 
7.1 
5.5 
. I . .!)  
4.f ;  
# I .  1 
3.7 

= - 

6.5 
1i.3 
ti.1 
5.!L 
6.5 
5.3  
4 , .H 
4.f; 
C.l 
$1.0 

13.1 
15.3 

17.0 
18.5 
20.1 
1 . 1  
2 
I .  
1 2 3  
11.9 
H.3 
H . 3  
f ..L. 
G.7 

- 

' 69.1 
5 . 7  
fiS.2 
6i.X 
i f  
7 .  
2 
6 . 1  
7 
5s.  I 
7 . 3  
67.9 

68.3 
68.1 
7 
;57.2 
7 .  
TrR.,j 
tio.0 
0 .  
l:l1.li 
t;ll.f1 
1 .  
31.7 

- 

0 . 8  
.~ilri 
.~t!1:3 
..iM 
. 4 ~ 5  
.47S 
..j7t; 
. .ti3 
..is1 
..I111 
. d L : 1 L  

..l.qH 

A9.b 
.~l! l l  
.~1*;13 

&.Pi 
.67 
.1 R 
.a1 1 
.3!3 
-3 t 
. 
.-a ~4 8 
.:<+I 
.43 
..1:1 
.:13 

.37 

.32 
a - d  ,>.> 

.4.;l; 

1 7  
. 
.2.i 
.18 
. I 0  
,M 

0.rl3 
.Fc% 

1-21 
.S9 

2.tii 
3.49 

4.03 
.4+5 
.ti3 

.c21 C.. 
. I  I 

,618 .7 4 

-. - - 

.1.1 

0.W 
.HI 

, .VZ . W2 
.N:l 
.N 4 
.8.i 
.6+i 
.*2 

I . i ~ L  
.fi7 
. C N  

.57 

.fi5 
- 5 2  

5.14 i ,641 
4.5s , .L:3 
3.W; 
2.9!4 
.2H 

I.!)!) 

.fin 

.!;I3 

.iY 

. i5 

.d.Sl , 2 

.d!IH ' .J.1 

.52:1 

.fit<!) 

.6;15 

-72 
.xi 
.ST 

.fiz:j 



dbalrncf nf !Ae Reaulfa of fAe HmcrZy dfefewo&yicul Obstraatimr 
taken at  tke Surveyor General's Oflee, C a h t t a ,  

in lke nwnth of January 1867. 
Solar Radiation, Weatller, &e. 

Prevailing 

- 
Inches 

I ... S.S .W.&S.S .E .  ... S.S .W.&N.E.  ... N.N.E .&E.  ... E.N.E.&N.byW. ... N.W.&N.N.E.  

... IT. by W.&N.  E. 

... N. N.E.& W.N.W. 

... N.W. & .N N. W. ... X.N.W.&W.byN. ... W. by N. & W. ... W. &W.N.W. 

... S. W. 

... S.S.W.&N.W. 

... W.&N. W. 

... N.byW.&W.byS. 

... N.W. &-8. by W. 

Clear. 
Clear. Foggy from 8 to 11 P. Y. 
Clear. Fo g from 7 to 11 P. M. 
Clear.SB Itfyfo gyat6to7nr. 
Chiefly c8nr. hightly foggy 

from 8 to 11 P. Y. 
Clear. Sliglitly foggy from mid- 

night to 9 A. Y. 
Clear to 11 A. Y., scatd. L i  to 8 

P. Y., clear afterwards. Foggy 
from 6 to 8 A. Y. Lightning to 
W. at 11 P. Y. 

Overcast to noon, scatd. Li to 
6 P. M ., clcar afterwards. Rain 
at 3, 4, & 7 A. Y., foggy at 7 
& 8 P. x. 

Overcast to 8 A. Y., scattered 
clouds to 6 P. n, clear after- 
wards. Foggy from 7 to 11 P. 
Y. 

Clear to 10 A. Y, scatd. "i to 3 
P. Y, clear afterwards. Slight- 
17 f o g y  at midnight & l A. r. 

Ch~efly c ear. 
Clear. 
Clear. Foggy from 9 to 11 P. M. 
Clear. Foggy from midnight to 

4 A. M. 
Chiefly clear. Foggy from 6 to 7 

A. Y. 
Clear to 9 A. M. scatd. \i to 6 

P. M, clear afterwards. Fo gy 
f r o m 4 t o ~ ~ . r . & f r o m f t o  
11 P. M. 

Clear. Slightly foggy from mid- 
night to 6 ~ .  Y & from 8 to 11 
P. Y. 

Chicfly clear. Slightly foggy at 
7 & 8 P . M .  

Clouds of different kinds to 6 P. 
Y, clear afterwmde. Foggy 
from 4 to 8 A. Y. - - 

I:;& to ;A. r. scatd. Lito 11 
A. II., clmr aftermuds.,- 

;\ 



Abstracl qf tAe Resrilk ?f the lioiir(y ~lfeleoroZugiral OhsercatMnr 
taken at the Stiraeyor General's Ojice, Culculla, 

i n  the mo~tlh qj' January 1867. 
Solar Radiation, Weather, &c. 

L \i Cirri, - i StrntiSni C m u l i , ~  Cirro-stmti, h i  Cu~nuli) straLi,ki Kimbi, 
"i Cirro mmuli. 

rl a a 
I i' 

General aspect of. the Sky. 
i% 

I Wind. 
$ ; I - 

22 

23 

24 

26 

26 

27 
28 
29 
30 
31 

- - 
lb- !- 
... !Clear to noon, scattd. clouds 

a!'t~rrr*ards. Ligl~inino to S. 
\V. a t  8 P. Y. Slight Kn at 3i I P. I. 

Clrar. Foggy at 7 A. X. &at9S 
10 P. M. 

Clear to 9 4. w, scattd. clonlr 
afterwartl~. Slightly f i ' r ~ ~  
from 1 to 9 4. Y. & a t  8 9 
P. 36. 

Light clouds to 8 A. M. Li to 
ti P. M. Light clouds after- 
~ a r d s .  Foggy from 1 to 8 A. 
M. Tlli~i rniu at  4 & 6 A. u. 

Light clonds to 1 P. M, clcnr sf- 
tcrnards. Hnin at  1 P. 11. 

C!csar. Foggy at  10 8;. 11 P. H. 
Clcbnr. 

- 
o 

141.0 

137.0 

140.0 

141.0 

123.0 

13t.0 
14L.r) 
1:jB.O 
1:W.O 
138.0 

1 

-. 
'Tnchcsl 

... 

... 

... 

0.01 

0.06 

... 

... 

'X. by E. & variable. 

W. by S. 

s . & s . w . & E .  

N. N. W.&rariablt=. 

N. E. & E. by S 

~ . N . T T . , t N .  W. 
X.K.\\7.LkS.IF-.l 

. . .  

... 

... 
X.\V.&S.Y.'A7.  
N.W. k A'. 3 .  W. 1 
S. by W. & variuble 

Clenr. Slightly foggy a t  11 P.X. 
CIt-nr. 
Cit~ar to 3 A. M., Li t o  1 P. H., 

clear aftersards. 



vii 

Abstract of l i e  Results of  the flow& Meteorolqical Obsemuliuns 

taken a t  the Surveyor Ge~eral's  Ofice, Cr~Z~~ntfu, in tAe 

month of Januay  1867. 

Inches. 
... Mean hriglit of the Barometer for the month ... ... 30.048 

Mnx. llciglit of the Buro~nrter occurred at 9 A.M. on tlre 11th ... 30.248 
Uin. Lcigllt of the Uar11111t.ter ocrirrrrd at  4 P. M. on the 23rd ... 29.886 
1Czlrrnre ru2rge of the Unron~c.Ler during t,hc month ... ... 0.362 

... Mrnn of the daily &lax. Pressures ... ... ... 30.125 
... Ditto ditto Aliu. ditto ... ... ... 29.989 

d f e u n  duily range of the Bwometer during the month ... ... 0.138 

Mran Dry Bulb Tl~ermometer for the month ... . . . . . .  69.0 
B ~ A x .  Tr111pt~rnt.ure O C C I I I T ~ . ~  a t  3 P. Y. on the 1st 2!!nd & 26th ... 83.2 
3Iin. 'I'eil~prrt~t.ure occurred at 7 A. Y. on the 23th . . . . . .  65.2 
X.rt~.mte .~-cr~~.qe of t l ~ r  Trn lpra l i~re  duriug t,he mouth . . . . . .  28.0 

... Nrnn of t l ~ e  daily Mnr. 'l'r~nprrnture ... . . . . . .  78.4 
... Ditto ditto Nin. ditto, ... . . . . . .  61.4 

b i e u n  duily ruuge of the Temperature during the month.. . ... 17.0 

... Mean W e t  Brdb Thermometrr for the month ... 63.1 
Blrnn Dry Bulb T l l r r ~ n o n ~ a ~ r  al~ove Mean Wet  Bulb 'I'hkometer 5.9 
C~nll .~r t t .d  Jl(m Dew-point for the month ... ... ... 68.4 
Xcau Dry Bulb TLermonletcr above computed mean Dew-point ... 10.6 

Inches. 

... Menn Elastic force of Vapour fo r the month ... ... 0.496 

Troy grain. 

Mean Weigllt of Tapour for the montl~ ... ... ... 6.46 
Additionnl Wci r l~t  of Tapour requirvd for con~plete saturation ... 2.30 
Menu degree of kumidily for the monbh, complete rnturuhiun being uuity 0.70 

Inches. 
... Rained 4 days,-Max. fall of rain during 24 hour8 ... 0.48 

Total amount of rain during tlle month ... ... 0.66 
Total arnount of rain indicated by h e  Gauge attached to the memo- 

... meter during the month ... ... 0.63 
. . . . . .  Prevailing dirrctinn of the Wind N:'w. & x'.'by W. 

1 
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Nelcorologicul Oh~erva/iotza. ir. 

dk t rac t  of the Xesulta of the Hourly Met-eorological Ohservalio~tr 
taken at the Surveyor General'e Oflice, Calcutta, . 

in  the m n t h  of Fehruary 1867.  

Latitude 22' 33' 1" North. Longitude 58' RO' 34" East. 

Height ot the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Observations and of the ~ ~ g r o m e t r i c a l  elements 
dependent thereon. 

Range of the Barometer 
during the day. 

Date. 

Range of the Tempera- 
ture during the day. 

k 
0 k 

23; 
.!?a4 

Elk 
X 4 % 

Max. Min. Diff. I ,  I 
Inches. 

29.995 
30.036 

.039 

.OBO 

.003 
29.955 

.982 
30.006 

.010 
29.962 

.910 
397 
.a48 
.970 

30.009 
29.963 

.921 

.918 

.922 

.897 
-947 
.986 
.968 
.989 

30.027 
29.973 

.940 

.9# 

Inches. 

30.063 
.098 
.I21 
.I18 
.lo9 
.w1 
.058 
.085 
.091 
.043 

29.979 
.977 
.908 

30.063' 
.096 
.052 
.003 

29.995 
.998 
.964 

30.020 
.066 
.047 
.056 
.lo5 
.050 
.WL2 
.023 

Inches. 

29.934 
.983 
.978 
.989 
.m 
.902 
.932 
.965 
.966 
.884 
.864 
.848 
.773 
.888 
.952 
.889 
.866 
.867 
.866 
.815 
359 
.940 
.889 
.928 
.96% 
.893 
.89l 
.871 

Inches. 

0.129 
.115 
.I43 
.129 
.m 
.139 
.I26 
.120 
.125 
.169 
.116 
.129 
.135 
.I75 
-144 
.I63 
.I47 
.I28 
.I32 
.I49 
.161 
.I26 
.I68 
.127 
.I43 
.I67 
.I31 
.I62 

I -- 
Tho Mean Height of the Barometer, as likewise the Dry and Wet Bulb 

Thermometer Means are derired, from the hourly observations, made during 
the &y. I 



Alalracl 0s l i e  Bea~lla of IrSe Eourlqr MeleoroJogicaZ O l s e r w t h  

taken at tlre Surveyor Getterad's O@e, Chlnslla, 

i n  the month of Pedrtrary 1867. 

D d p  Means, &c. of the Observations and of the I3ygrometrical elements 
dependent thereon.-(Continu&.) 

Inches. 1 T. gr. T. gr. 

2.36 0.7% 
3.22 -59 
2.94 -63 

.83 .66 
-96 .65 
1.76 .78 
.a4 .77 
2.18 .?a 

9 4  .7a 
.l6 .76 
.71 .71 
3.01 .67 
1.61 -83 
3.44 .a 

L I I I 1 --- - -- I 
the Hygrometricd elementr are computed by the Greenwich Const-b. 



Abatract of Me ReauZta of & Hourly Meteorological 06eeruaiiorr 

tafex at Ue Stwveyor General's O$ice, Calcutta, 

its tAe month of February 1867. 

i Hourly Means. &c. of the Obaervatione and of the H y p m e t r i d  dements 
dependent thereon. 

, 

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the obserration~ made at the rered 

. &o urs during the month. , 
i j  

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Noon. 
1 
t 
3 
4 
6 
6 
1 
8 
9 

10 
11 

Inches. 

29.969 
.961 
.961 
.943 
.937 
.948 
.964 
.984 

30.001 
.033 
.044 
.033 

.006 
29.974 

.944 

.922 

.911 
$11 
.920 
.932 
.964 
.970 
.980 
,974 

Inches. 

30.047 
.033 
.027 
.026 
-023 
-030 
-060 
.068 
.087 
-118 
.I21 
.lo8 

.(n8 

.048 

.020 
'29.999 

30.000 
29.998 

.993 
30.008 

.036 

.066 

.067 

.066 

o 

69.1 
68.7 
88.1 
67.4 
66.7 
66.1 
66.6 
66.4 
67.9 
712  
74.6 
77.4 

79b 
81.1 
81.8 
82.6 
81.9 
80.6 
77.6 
76.2 
73.6 
72.3 
71.1 
70.2 

Inches. 

29.863 
.868 
.W 
.834 
.823 
.832 
. 8U  
.864 
.878 
.W)S 
.WE 
-896 

.8B9 

.836 

.809 

.786 

.773 

.796 

.818 

.846 

.865 

.871 

.874 

.873 

Inches. 

0.184 
.I76 
.181 
1 
.2QO 
.I98 
.210 
314  
.209 
-213 
.213 
.212 

.209 

.212 

.211 

.214 

.227 

.203 

.I76 

.I82 

.I80 
1 
.193 
.la2 

o 

74.8 
75.0 
74.6 
74.0 
73.2 
72.8 
73.0 
72.8 
76.6 
78.6 
82.2 
841  

811.4 
87.6 
88.4 
88.4 
88.6 
87.8 
83.6 
81.0 
79.0 
78.0 
76.7 
76.8 

o 

tW7 
63.4 
62.8 
68.4 
60.0 
69.6 
69.2 
66.8 
61.4 
66.6 
66.0 
69.8 

72.6 
73.8 
75.6 
74.7 
74.2 
74.0 
72.0 
70.8 
69.2 
68.4 
67.4 
66.2 

o 

10.1 
11.8 
11.8 
11.6 
13.2 
13.2 
13.8 
17.0 
14.1 
13.1 
16.2 
14.3 

12.8 
13.8 
12.8 
13.7 
14.4 
13.8 
11.6 
10.2 
9.8 
9.8 
9.3 
9.6 



xii Jfe/corologic*ul Okerrafions. 

Alst~.acl of Me Bearrlta 9' the EIotrrly Hehwological Obsmalioru 

taken at the Sa~weyor General's O$ice, Calccstta, 
ill tAe nrontk of Felrrtary 1867. 

Hourly Mems, kc. of the Observations and of the Hygromehical elementa 
dependent thereon.-(Continued.) 

- 

All the Hygrometrical clement8 are computed by the Greenwich Constanka 

Mid- 

.R I 

.h l 

5 ('19.0 1 3.1 0 . 5  6.(i .5:?2 .20 .h.l 
1; 1 3.0 ta1.2 6.4 .527 3 5  .l.i ah i 

.& i 

.i* 
.$S 2.55 -71) 
1 3.5 1 .ti? 

.5C 

Noon. 
1 
2 
: GA.3 1 1.2 5'1. 1 2 t.1 .4$6 .:i 1 .3Y ,44i 
4 1; .  b 13.5, 8 .  2 . 0  .hrl b .d7 
5 tis.1 1.5, 5 . :  21.3 .51L .51) 
6 1 .  ! I .  I l i .0 ,659 . l i t*  

.iL . . ,211 -72 
I 1 fili.3 4.H 1 1i1.5 H.1; .51iq ,? !, -" 

. I  r> 

.?I , ~ . L I  ' .ii 

r' 
-- - DIC] I zecl ky L7'?'31-r'z 

67.6 
6R.1 

69.1 
h!l.O 

12.0 
1 .  

M.4 
25.1 

t 2.3.0 , 1 .  .iV.H 

I 

.60R ' .# 6.18 
-73 .b(% 

.603 

.6l 
-49 

ti.CI1 
.,M ' 

. 217 



Meteorological Obeervaliona. xiii 

ACslract of the RedzcZts of tAe Hmr& Meteorologicat Observations 
taken at the Survqm General's O f i e ,  CizCaletrtta, 

it& llne min~th of F e b m y  1867. 
Solar Radiation, Weather, &c. 

General aspot of the Sky. 

Chiefly clear. 
Clear. 
Clear. 
Clear. 
Clear. 
Ckar to 6 A. M. Scattered Li 

to 6 P. M. Overcast after- 
wards. Lightning at 9 & 10 
P. M. Thunder at 10 P. M. 
R s i n a t 8 ) ~ . ~ . 7 & &  lop. M. 

Scattered clouds to Noon. 
Clear afterwards. 

Clear. Slightly foggy at 7 & 8 
P. x. 

Clear. 
Scatd. \i & L i  to 5 A. M., scat- 

tered Li to 4 P. ar, clear 
afterwards. 

Clear to 5 A. Y. Thin clouds to 
8 A. M., clear afterwards. 
Slight1 fo gy at 8 & 9 P. ar. 

mu. s&h& foggy at 7 & 8 
P. M. 

Clear to 4 A. X. Scatd. m i  to 8 
P.M., clear afterwards. Foggy 
at 6 & 7 A. M. 

Clear to 6 A. x., scattered Li 
to 9 A. x., clear afterwards. 

Clear. Slightly foggy from 8 to 
11 P. x. 

Clear. 
Clear. Slightly foggy at 7 P. M. 
Clear. 
Clear to 4 A. M. Thin clouds to 
8 A. x., scatd. *i to 4. P. x. 
Clear &erwards.Foggy from 
6 to 9 A. x. 

Clear to 3 A. M., scatfel$d *i 
afterwards. Li htning qt 7 & 
10 P. M. ~hun%er at 10 P. x 
Rain at la P. Y. 

b i  to 10 A. M. clear sfterpardc 
Clear. Slightly foggy at 9 & 1C 

F. x. 
Dly l reti by _""'C 

C 
'2 

,a 

1 
2 
3 
4 
6 
6 

7 

8 

9 
10 

11 

12 

13 

14 

16 

16 
17 
18 
19 

20 

21 
22 

o 
120.8 
120.0 
122.0 
119.0 
121.0 
... 

119.0 

119.8 

121.4 
123.8 

126.0 

1n.o 
. 

1240.0 

123.6 

120.8 
121.0 
120.4 
1'2Q.O 

127.6 

123.6 
120.0 

Inches . . . ... ... ... 
0.68 

... 

... 

. . . . . . 

... 

... 

... 

... 

... 
, . . ... ... ... 

0.12 

... - 

W .  & variable. 
N .N.E .&N.W.  
N. E. & W. 
N.E.&E.S.E. 
N. N. E. & N. E. 

E : ~ ~ N .  

E. N; E. & variable. 
S. 8. E. &variable. 

N. N. W. & N. W. 

w.N.w.&N.E. 

S.&W.S.W. 

NNE.&NE&N.byE. 

N.N.E.&W.N.W. 

W. N. W & variable. 
N.W.&W. 
\V.&S.S.W. 
S.W.&S.S.W. 

S.S.W.&S.byW. 

N. W. 
N. E. & E. N. E. 

ib 

-- 



xir Meteorological 0Laerrcrl;o~u. 

Bbshacl of the Remth of tAe Hmrty Meteorologicat Okervationr 
taken at the Survqor GeneraPs Om, Chkutta, 

in tke month of Februav 1867. 

,-4 

b d &ja OX= 

hi Cirm cumuli. 

Solar Rdation, Weather, &a. 

- 
23 

24 

26 
26 

27 
28 

i n  
direction of the 

Wind. 

Variable. 

a ' 9 ' :; / Generalaspectof the Bh 

3 3 

. . , Clear to 1 P. Y. clonde of differ- 

<- I ent kinds afterwards. Light- 
ningst 7 & 8 ~ .  Y.. Th~ndrr 

-.!C- 
o 

122.5 

121.6 

130.0 
128.0 

130.0 
128.0 

Inches 
0.12 

... 

... ... 

... ... 

- 

/ at 8 P. x. Rain from 6t to 8 
P. x. 

Variable. I Clouds of different kinds to 4 
1 1 A. Y., cl-T to 11 A. Y. \i to 

I 
I -- 

W. by N. & variable 
SW&SSW&WSW 

W . S . W . & N . W .  
17.. 

\i Cim, - i Btrsti.ni 

6 P. Y., clear a f t erad .  
Clear. 
Clear to 3 A. Y. Thin c l o d  to 

11 A. Y., clear a l l e r ~ ~ d q .  
Slightly foggy From J to 7 
A. 5%- 

Clear. 
clew. 

I 
I 

\ I  
I 

I 

I i -- - P - . . , - _ 
Curnrli ,~i  Cirro-strati, h i  Curnulo * h t i , k i  Nimbi. 



Abstract of tde Rcsulh of tiid How& hieleorological Obse~watwas 

taken at ilre Snntcyor GeneraPs O&e, CbCmtta, in the 

inonth of Pebruoty 1867. 

. Mean hei ht of the Barometer for the month.. 
Max. hei e6t of the Barometer occnrred at 10 A. Y. on th; 3rd 
Min. he ih t  of the Barometer occurred at 4 P. Y. on the 13th 

... Eztreme range of the Barometer during the month 
... Mean of the daily Max. Pressures ... ... 
... Ditto ditto M .  ditto ... 

dl- daily rmtge of the B ~ m e t e r  during the'month ... 

Inches. 
... 29.966 
... 30.121 
... 29.773 
... 0.348 
... 30.046 ... 29.903 ... 0.142 

... Mean Dry Bulb !l'hermometer for the month ... 
Max. Temperature occurred at 4 P. Y. on the 27th ... 
Min. Temperature occmrred at 7 A. Y. on the 3rd ... 
Extreme range of the Temperature during the month ... ... Mean of the daily Max. Tem ratare ... ... 

... .Ditto ditto Min. Eta, ... ... 
Mean daily rmtge of the Temperature during the month.. . 

Mean Wet Bulb Thennometer for the moath ... 65.9 
Mean Dr Bulb Thermometer above Mean Wet Bulb Tdtkome& 7.2 
~ o m ~ u t e g  Mean Dew-point for the month ... 60.1 

... Mean Dry Bulb Thermometer above computed kean ~ e i - p o i n t  13.0 

Inches. 

... Mean Elastic force of Vapour for the month ... ... 0.626 - 
Troy grain. 

Mean Wei ht of Va ur for the month ... ... ... 6.74 
~ d d i t i o n a l b e i  ht o r !  ur required for complete utoration ... 3.06 
Mean degree of kumidity g t h e  math,  complete eatantion being unity 0.86 

Inchee. 
Rained 3 bps,-Msx. Pall of rain during 24 hours ... ... 0.68 
Total amount of rain during the month ... 0.82 
Total amount of rain indicated by the Gauge alkched & ihe anemo- 

... meter during the month ... 0.76 
. . . . . .  Prevailing direction of the w G ~  N:'N. W. &N. E. 
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Ababr.ncl oJ llre Rrsrrlls of lire TIv~rr.ly ~lIeleorolo~irc~l  OZsercaliow 

takerr rcl /he &~rveyor- Cerrerul's Ofiice, Cukri f fa, 

i r ~  tde ~ t i o ~ l f h  q' Xurch 1867, 

Daily Mcnns, kc. of L11c Obsrrmliona n11t1 of lllc Tiygrometrical elemenb 
d r p e ~ ~ d c r ~ t  111rreo11.-(Cunli~~ned.) 

I - - - - - - - - .. - - - - 
! 1 

i o 
o o i o ~ , ~ c ~ ~ e s .  T. gr. T. gr. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
I 2  
13 
14 
16 
16 
17 
I8 
19 
23 
21 

71.0 
74.2 
73.0 
73.3 
71.7 
76.7 
73.4 
70.9 
76.2 
2 . 1  
70.1 
71.7 
75.1 
76.3 
73.8 
71.8 
7 . 6  
73.8 
73.6 
7 . 9  
75.5 

6.8 
8.4 
7.9 
9.1 
9 
7.5 
9.4 
6.4 
6.4 

22 78.1 6.3 10.7 .76S ; 2 3.37 
23 74.1 6.2 :::: 1 10.5 .7P2 7.78 .13 

-- 

I 
7.7 65.6 13.1 OR30 ! 0.82 3.59 

.7 1 

. i1 

.I7 

.r5 

.a 

.6Q 

.60 

.63 

.66 

.63 

0.86 

tkc Hygr~mctr icd  e!cmcnts U C  colr~yutcd by Lhu Circenlvich Cog-&, 

.69 

.ti3 
-65 
.61 
.69 
.66 
.60 
.74 
30 

G9.-L I l1.U i .713 7.67 .47 
67.1 1 11.3 ; .G(il 
Gi.8 , 11.1 : .Gi7 .P9 3.92 
6 15.5 .(1.23 

1 7 1 11.7 .G70 
W.1 ' 12.8 I .GSL .38 .76 

.63 

.63 

.16 

.'iO 

.fX 

.GO 

.6% 

.66 
-69 
.'il 
3 5  

64.3 . 16.0 I r3YJ 1 6.50 
70.4 1 9.2 .736 , 7.08 
67.f; 1 30.0 i .33 

4.41 
2.74 
3.07 
.78 

4.07 
2.69 
3.W 
4.13 
.46 
.67 

3.82 
.46 
.08 

2.77 

8.1 Gl.3 11.1 : 6.53 
8.5 1 65.7 1 lI.6 .(i:M .81 
6.2 71.6 ' 8 1 .7Gfi 8.25 
6.5 
8.2 
9.3 
8.8 
7.6 
6.9 
f .  
6.3 

7 ! 11.1 .74b I . 
61.1 ! 13.9 1 6  7.31 
5 15.8 : .623 ! 6.71 
W.4 15.1) 1 .G!)I) 1 7.33 

' 5  i 12.9 .GD1 1 .45 
6 3 . 8 ,  11.7 i 6 :  .62 
63.6 1 1 . 7  .G32 I .48 
71.8 0.1) I .711 1 8.30 



Rourly Means, kc .  of thc Ol~s~rrnlions nltd of tllc ITj~rornctrical elcmcnt~ 

Mid- 
night. 

1 
9 
8 
4 
6 
6 
7 
8 
9 

10 
11 

xm. 
1 
9 
8 
4 
6 
6 
7 
8 
9 

10 
11 

The Mean Height of tlic Unrolllctcr. ns likewise tlic Dry and Wet Dulb 
Thermometer Mrrns are dcrivrd Dolu the obacrvnliolls made at the r e r e d  
haam during ths month. 

(r.0 
o d 
L 

a ' ~ ;  
Range of tJic Enro11trtc.r I I ~ I I R C  of ~ l l c  Tr~npem. 

for rncl~ 11nl1r clliriilg 1 tt~rr Lr eneh 11our 
.Fsq tho I I I O L I ~ ~ I .  I ililr:~rg the lllouth. 
- - -. . - l-, 5 

x 2r k 0  - 
fi 

$2 I .  I .  ~ i o :  1 s a x .  ~ i u .  1 ~ i a  1 s!; 



Hour. 

Mid- I 

I 
I 

91. pr. 1 T. F. 
1 I 

I 
I 

Nooil. .53 

. i l  , 

.5 1 

-- 

All the Hygroluelricd clc~~lcuts nre cou~yulcd by the C;rccunicI+ C ~ u t o d k  



1CTeteorologica Z Otuerrm f ionr. , xxi 

&bstl.aci! ?f fhe Realtll~ ~;\f the 7107tr?y Af~i'eoro~~yic.nZ Obrel-rafionr 
ictketr ad the Ssrrryclr G'err-~.rrl'~ O(ficr, Citlcril(u, 

itt the rn07rth r/' : lrar~h lS(j7. 
Solar Bndiotior~, J\-c.atl~er. Cc. 

Prcvnili~rg 
dirrc.t:o~r of tllc General nspert of tlro Sky. 

JVirrd. 

1 
2 

3 
4 
6 

G 

8 

9 

10 

11 

12 

13 

14 

16 

36 
17 

I 38 
, ID 
I 

/ 

o 
148.0 
187.6 

130.0 
131.0 
131.0 

124.4 

1130.0 

121.0 

131.0 

129.6 

129.4 

132.0 

122.0 

130.0 

132.6 

... ... 

... 

... 

- 'I: 

lb 
- 

Clrul-. Foggy from 4 to 8 A. M. 
Clrnr to 1. r. N. Scatd. 'i to 6 
r. ar. C11,nr nRc.r~nrds. Slight- 
ly foggy at  5 & 6 A. Y. 

Cltwr. 
Clcnr. 
Clrnr to 5 A. M. Scntd. \i to 7 

1,. ?.r .. rlrar aftcmvnrds. 
Clvor to 10 A. m. Scntd. \i aftrr- 

wnrds. LigLt,ti;ng LO N. at 9 
P. M. 

Clear to G A .  M. Scntd. L' to 
uoon. Scotd. \ i  to 6 P. M., 
elcnr nlterwnrrl~. 

Clczir to 2 A .  XI. Sratd. Li &\i 
to 6. 11. Y., clear nfter\vnrd%. 

Clear to 5 r. M. Scntd. ' i to 6 
1.. hr. 0rt.rcost nftrrn-ards. 
Liglrtrrilrg at 7.8 &, 11 p. M. 
Tl~undrr  at 8 r. 31. Light rain 
frc~rr i to 1 0  r. 31. 

Clear to 2 A. M. Scntd. L i  to 8 
P. Y. Ovclrcnst nftcsrrvards. 
Liglltning. 'l'liundcr, Si slight 
rniu a: 9 & 10 r. M. 

h i  to 5 A. 11. S ~ n t d .  L i  after- 
n.nrds. 

Clrnr to 11 A .  ar., clouds of dif- 
fierrnt kinds afterwards. 

Srrtd. - i  to 3 r. m. Smtd. \ i 
to 6 r. N.. clcsr afterwards. 
Sligl~tly foggy at G C 7 A .  M. 

Scntd. - 1  to 6 A .  31. Scatd Li 
to 10 A. LI. Scatd. \ i  after- 
~ n r d ~ .  

Clear to 5 P. U. Ovrrcnst after. 
wards. High wind a t  8 & 9 
P. Y. Sli 11t rain at  9 P. M. 

Clear near6  the rbo l r  day. 
Scatd. .-i to 3 A. Y., clear 

afterwards. 
Sc-atd. \ i  nearly the whole day. 
dcatd. '\i to 9 A, Y. Clear to 3 

r. M. i nfterwarda. Thunder 
at 6 & 7 P. m. Lightn in~  from 
6 to A P. M. Slight ram at 7 
P. M. 

1 

I11c11cn 1 
... 
... 

... 

... 

... 

... 

*.. 

... 
0.10 

... 

... 

... 

... 

.., 

0.05 

... 

... 
a m .  

... 

S.S .  1Y.SiN. JIr. 
S. 8. \V. & vnrinblr. 

S.S.TG.Cmriable. 
S. Si S .  S. W. 
S . & S . S . W .  

S . W . & S . b y W .  

Variable. 

W. by S. & E. by S. 

S. S. E. & rar:nble. 

N .  W .  & variable. 

5. S. W .  &W.S. W. 

W. by S. & ~nr iab l r .  

S.LgW.&S.S.TFT. 

S . & S . S . W .  

S. S. W. 

S. & W. 
8. 

d. & 9. R. 
S.&S.W. 



-~ 

'i Cirri, - i St,mti,"i Cumuli,>-i Cirro-strati, n- i C~unulo strat i .hi  h'irnbi, 
.. . . - -- .. -- -- - -  A 

I 

Abrb.act of fAe Resrrll~ of the flolcrly ATeleorobgicai 08aer~afiorrr 
tukelr at /he Strrrwyor Gcrlel-al'a qflce, Gtc*f(a, 

I 

I 
i u  the 71ionfA o/' illarch 1867. 

1 St~lar Radiation, TVentl~er, kc. 

I Prerniling 
direction of t l~c  

I TVil~d. 

, i 

55 rn 

g %  
G E 
fi s 

General aspect of the Sky. 

Overcast to 5 A. r. Satd. 'i 
afterwards. Lightning to E 
at 9 P. M. Light rain at 2) L 
u. L 51 P. Y. 

Scatd \i  to 4 A. M. S a t d  +i 
aitrrwards. 

Scatd. -i to 6 P. M. Orercast 
afterxards. High wind a t  8 
& 11 P. Y. Lightning at 7 k 
8 P. M. Rain at 8.10& 11 P.M. 

Thin clouds to 8 A. M. Li ta 6 
P. M. Scatd. \i afrerwardn. 

\ i t 0 5  A. x . ^ i & L i t 0 7 ~ -  M. 
b - i  afterwards. High wind. 
Li htning & Thunder at 4 P. 
M. t a in  at 4 & 5 P. Y. 

Scatd. \i to 3 A. u. Ovsrc.sst to 
7 A. Y \hi to  6 P. M., clear 
after~arde. 

Ciear to 6 A. M. Scatd. \ i  to 1 
P. u. Scatd. Li to 5 P .  M.. 
clenr afterwards. Lightning 
to1V.st  10& 11 P.M. 

Scatd. -i to 5 A. M. Scat .  \i to 
2 P. M. Overcast afterwards. 
High wind from 8 to 11 P. M. 
Lightning from 1 to ,3 A. Y. 
& at 10 P. Y. Thunder a t  7 & 
10 P. M. Rain from 6 t~ 7 P. Y. 
& a t  1 0 &  11 P . M .  

Chiefly \ i  
Clenr to 5 A. X. '-i to 6 P. x., 

clear arterwards. 
Clear to 5 A. M. Scatd. \i to 9 

A. u. Overcaet afterwarda. 
Slight rain a t  4 & 6 P. r 

Clear. 

20 

21 

8% 

23 

24 

25 

26 

27 

28 
29 

30 

31 

.- 

o 
. 

122.0 

137.5 

127.5 

129.0 

122.5 

132.0 

127.5 

124.5 
119.6 

119.6 

126.0 

--=L 
111 

I ... 
Tncl~esl  

0.01 

. . 

0.14 

. . 
1.15 

... 

... 

0.15 

... 

... 

... 

S. S. B. & rariable. 

8. 9. W. & variable. 

S.S.E.&S.TV. 

Y. W. & S. 

N . W . t N . N . E .  

N.W.  &N. 

S. W. & 8. by W. 

Varriable. 

W.N.W.& ~arIabl0 
3. & N. \V. 

N. N. W. 

S. & 8. W. 



Abrlracl nJ tlie Resulk fl the ZozrrQ .l fekorolog ica l OiserraCiosr 

k r k e ~  al Me Surceyor Cet terds  oflice, Cutcutla, ia ihs 

ruorrth of MarcA 1507. 

Jndrs .  
... H e a n  teigllt of the Bnromctrr for the month ... ... 29.894 

Max. lleigllt of Llle Unrolurlrr ocr~~r r r t l  nt 1 0  A. M, an tlre 9th ... 50.080 
Min. height of the Uarorneter occllrrrclnt 4&5 r . ~ .  ov the 2lstC8'3nd 29.725 
E r f m r s  ru71ge of the B~rorrlekr during the ~ ~ ~ 1 1 t h  ... ... 0.365 

... Mean of the daily Mnx.  Yresm~ires ... ... .. 29.970 
... Ditto dilto Al i i l .  ditto ... ... ... 29.821 

Xeun daily rutrge of the Bnroruetcr duriug the moutl~ ... ... 0.149 

... Mean Dry Bulb !I'llennometer for ibo month . . . . . .  80.1 
Max. Terlipratr~re ocrnrred nt 4 P. ar. on the 3rd . . . . . .  94.2 
Min. 'l'empernture occurred at 5 A .  M. 011 the 31st . . . . . .  68.6 
Ezlr~eme vuitge of the Telilprrutr~rt~ during the luonth . . . . . .  26.6 

... Mean of tlie daily Max. Trm erutr~re ... . . . . . .  89.9 
... Ditto ditto Min. cttto, ... . . . . . .  72.1 

... Mean duilj  range of the ' l 'emprat~ue during the month ... 17.4 

Mean W e t  131ilb Tbermometrr for tlle moni.11 ... ... 72.7 
Mean D r  Bulb Tlicrnio~neter abovo Mrnn W e t  Bulb ~&;mome~er 7.4 
Compute$ Mraa Dew-pint  for iLc nlovtll ... C7.5 
Mean Dry Bulb Thermometer a h r e  eoluyuted ~ e i - ~ o i v t  ... 11.6 

... Mean Elastic force of Vapour for tlro month ... ... 0.670 

Troy grain. 

... Mean W e i ~ l r  t of Vaponr for t l ~ e  month ... ... 7.23 

... Additional Wei 11t ot Va~)our reqrlired I'or co~llplete salrlralirn 3.61 
Mean degree of &midiby tor the luunth, co~upleb ~at~u-atian baing u u i b  0.67 

Inches. 

Rained 9 days,-Max. fall of rain during 24 Lonrs ... ... 1.16 
Total amount of rain during t11e montll ... 1.67 
Total amonnt of rain iuclirated by the Gauge atihched to'ihe anrmo- 

... meter during llle mont,h ... ... 1.96 . . . . . .  ... ... Prevailing direction of the ~ g d  B.&s.s .w.  
A 





Netewologicat Observations. xxv 

distract of  tRe Resrilts of flie ZTorcrZy dfeteorolo~ieal O~servaliorts 
take14 at the S/~rc<yor Gerleral'.s OJice, Calcrcl& 

irr Ike jlrorrllr oJ' April 1SG7. 

Latitude 22' 33' 1" North. Longitude 88' 20' 34" East. 

Height of the Cistern of the Stnndard Barometer above the sen lerel, 18.11 feet. 

Daily Means, kc. of the Obscrrntions aud of the Hygromctrienl element0 
dependent tl~ereon. 

Range of the h r m c t c r  5 $ Range of the Tempera- 
durillg the tluy. a % ture during the day. 

Mm. ' Min. Dig. i 

The Mean Height of the Barometer, as likewiue the Dry and W e t  Bnlb 
Thermometer Means are derived, from tlle hourly obeervatione, made during 
the day. 

A 



Akrrad fl ids nectdis fl the Hourly iUefeor.oZogical 06uervatw~ 

lakerb at l i e  Siirt'eyor General's O&e, Chkulio, 

i# tire r~to~rtlr oJ April 1867.  

D d y  Means, &c. of the Obsc.~vations and of the Hygrometrieal elemenb 
dependent t.llereon.-/Co)ttiiruetl.) 

rr 
J J o 

m 
m 

-- 

o o o Inches. T. . T. gr. ( 

3 
4 
6 
6 
7 
8 
9 

10 
11 
1 3  
13  
14 
15 
16 
17 
18 
19 
%I 
21 
.a2 
23 
2 i  
25 
26 
27 
28 
29 
30 

A11 the Hygrometrid elements are computed by the G~beenwich Conr-h. 

76.7 
76.0 
76.8 
77.2 
76.6 
73.2 
74.8 
12.5 
73.7 
76.0 
73.6 
i4.7 
78.3 
73.6 
72.0 
74.4 
74.9 
76.4 
75.2 
75.6 
77.4 
79.0 
78.8 
78.6 
7S.4 
79.6 
79.8 
80.7 

9.9 
9.6 

10.6 
11.6 
12.4 
13.1 
11.6 
1 .  
7.3 
6.8 
6.6 
8.1 
7.0 

10.4 
7.7 
7.7 
9.6 

10.4 
8.9 
S.1 
2.7 

68.8 I 16.8 .a99 
69.3 / 1A2 -711 
70.1 11.0 / .I36 

.& 

.68 

. t%2 

.79 

.29 
6.36 

.94 

.66 
7.49 
.86 
.69 
.b t 

8.66 
6.89 
7.02 
.6R 
.3 b 
.2S 
.59 
.6Y 

8.28 
G4  I 74.5 10.9 
6.4 I 71.3 1 10.9 
6.0 1 74.4 10.8 
7.6 1 73.1 1 1 .  

-98 
. $22 
.97 
.66 
. 99 
. 

B.l7 

.731 

.686 

.6!,7 

.653 

.V21 

.695 

.732 

.704 

. i 0 t  

.811 

.64.t 

.(iiil 
-704 
.68fi 
.6Ht 
.704 
.7Mi 
.776 
.8U) 
.Ma 
.H38 
.80;1 

70.31 18.4 
68.2 19.8 
64.0 ! 23.3 

-3 1 
.14 
.63 

6.17 
.a 
.66 
-08 

6.13 
3.66 
.64 
.25 

4.21 
3.98 
5.28 
3.70 

.95 
5.01 

-65 
4.68 

.86 

.29 

8.0 I 7.L.7 1 12.8' 
9.4 7,i.s 16.0 / :%: 
6.9 1 75.4 1 4 . 7  -865 

66.7 
66.2 
68.6 
70.2 
69.0 
69.0 
73.4 
66.3 
66.6 

.5!3 

.60 

.68 
-66 
.63 
.49 
.53 
.67 
.67 
.69 
.70 
. 6 l  
.69 
.67 
.66 
.66 
.69 
.67 
.62 
.61 
.66 

3.70 
.69 
.42 

4.31 
.60 

6.32 
.16 

19.6 
17.7 
1'1.4 
11.6 
11.1 
13.8 
11.9 
17.7 
13.1 

.71 

.71 

.7% 

.67 

.67 

.69 
-64 

69.0 13.1 
68.2 / 16.3 
68.1 17.7 
69.0 
69.1 
72.0 

15.1 
15.5 
13.1 



Ahtract of the Beszilta of the Hourly Afeteo~odogical Obseivationi 

takeit at the Sni.veyor GetlernFs O$ice, Calcutta, 

iu Me mo~zth of April 1 8 6 7 .  

The Menn Heigllt of the Barometer. as likewise the Dry and Wet Bulb 
Thermometer &leans are derived from the observations made at the r e r e d  

, hoarr during t h  month. 

Hourly Means, &c. of the 0l)sersntions and of the Hygrometrid elements 
delwnd~.nt thereon. 

CrY o d Range of tile Barometer Range of the Tempera- 
for earall 11o11r during 

tho mouth. 

Mid- 
night. 

1 
9. 
3 
4 
6 
6 
7 
8 
9 
10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

0 0 0 0 

29.802 
.$93 
.781 
.774 

29.949 
J 
.VL3 
316 

29.731 
.711 
.705 
.687 

.769 I M 

.78S / 8 5  
A75 
.680 
.709 
.718 
.741 
.749 
.754 
.718 

.127 

.691 

.670 

.653 

.649 

.639 

.657 
668 
.691 
.710 
.724 
.743 

.801 

.821 

.847 

.8@2 
,864 
.854 

.832 

.803 

.773 
344 
.730 
.?26 
.734 
.751 
.775 
.797 
.807 
.804 

0.228 
.238 
218 
,229 

,915 
.955 
.960 
.969 
.964 
.963 

.954 

.923 

.8V2 
8 
.835 
.8'L9 
.838 
.854 
.873 
.900 
.930 
.936 

225 
.215 
.206 
237 
.219 
.2d) 
.210 
.216 

.227 

.238 

.2dd 

.'LO7 

.I86 

.190 

.I81 

.l86 

.182 
1 
.2% 
213 

79.6 
79.1 
78.6 
78.0 
77..5 
77.0 
76.9 
78.5 
81.0 
85.3 
88.3 
90.6 

92.6 
94.3 
95.1 
95.0 
93.8 
91.2 
88.4 
86.2 
84.0 
82.7 
81.6 
80.6 

84.6 
84.4 
83.7 
83.0 
82.0 
81.6 
81.4 . 
82.6 
87.0 
90.4 
93.6 
96.8 

98.3 
100.4 
103.0 
1 .  
102.0 
100.6 
96.8 
92.6 
89.9 
88.6 
86.0 
85.4 

74.6 
73.8 
73.0 
72.8 

10.0 
10.6 
10.7 
10.2 

71.4 
71.4 
71.2 
73.5 
76.0 
78.6 
81.6 
81.8 

83.6 
86.4 
87.4 
86.6 
87.4 
79.0 
97.4 
78.8 
77.0 
76.6 
76.8 
76.8 

10.6 
10.1 
10.2 
9.1 
11.0 
11.8 
12.0 
14.6 

14.8 
14.0 
14.6 
16.9 
14.6 
21.6 
19.4 
13.8 
12.9 
12.0 
10.2 
9.6 



u v i i i  Meteorologicul Ob~e~vut ima.  

A@hzct o f  tRe Restrbfs of  the Hon12y Metco~-ological Otetruatiolu 

tuke~z at tLe Sarceyor Geiret.al'a OJice, Calcutta, 

it* fhc motlth of' .lyril 1867.. 

Hourly Means, &c. of'tlre Observt~tiol~e and of the Hygromehical elements 
dcpe11~1c11t t11rreon.-(Curtlis~ted.) 

Mid- 
night. 

1 
2 

Noon. 

Inches. T. gr. T. gr. I 

4.dO .62 
0.' ) L 
C . .  

.66 
r .32 .60 

All the Hygrometricnl elcmeuts nro computed by the Greepwiclr Conetantr. 



lKGteoroCogical OdddIPath.  u i x  

Abalruct of the Resnlts qf the Hourly Jfefeorohgical Obrervationr 
taken at t i e  Srr~veyor Genr~.ul'a Oflce, Calcutia, 

i x  the ?nonth q' April 18ti7. 
Solar Radiation, Weather, &c. 

General aspect of the Sky. 
Wind. 

1i~:hen 
... 
... 
... 
... 
... 
... *.' 

... 

... 

0.04 

0.06 

... 

... 

... 

... 

... 

0.13 

... 
"' 

S . S . W . & S . W  
S. by W. & S.S. k. 
S . W . & S . S . E .  
S. S. 3:. & S. S. W. 
S.Y. W . & S . S . E .  
3. W. & variable. 
W. & variable. 

Variable. 

S. W.  & variable. 

E. 5. E. & variable. 

#S. S.W. &S.&S.S.E. 

S. E. & 5. S. W. 

9. W.  & variable. 

S. 8. E. & N. W. 

9. W. & 8. 

Variable. 

S. W. & variable 

S. 9. W. & 8. W. 

S. W. & W. 9. W. 

o 
1127.6 
.2 ' 129.0 

4 ' 
6 
6 
7 

8 

9 

10 

11 

12 

13 

14,  

16 

16 

17 

18 

19  

3,130.0 
134.8 
132.8 
134.0 
134.0 

132.2 

132.6 

130.0 

126.0 

126.0 

122.0 

126.0 

126.0 

129.9 

126.0 

127.6 

129.0 

- ~ 

lb 
1.4C1ear. 
2.7 Chic~fly clear. Lightning to S & , 1 S L a t 8 p . x .  
1.2 Clear. 
1.4 /~ 'h ic . f l~  clear. 
1.4Clrar. 
0.4 chit-fly clear. 
3.2 

2.7 

0.6 

22.0 

4.4 

2.6 

0.2 

0.3 

1.4 

6.3 

10.0 

2.0 

0.7 

Clear to 7 A. M. Stratoni to 11 
A. Y. Scatd. C\i afterwards. 

Scatd '\i to 6 A. m. Scatd. L i  
aftemarde. 

Clear to 4 A. x .  Scatd. \ i to 8 
A. m. Scatd. L i  aftemads. 
Lightning to W. & N. at 9 & 
10 P. x. 

Clear to 4 A. x. Stratoni to 4 P. 
X. Overcast nfterwards, high 
wind 8i slight rain at 6 & ti 
P. Y. Tllunder at 6 & 7 P. u. 
Lightning to S at 7 Bi 8 P. M. 

h i  to 4 A. x., clenr to 10 A. M. 
Scatd. -i to 6 P. M. Ovrrcaet 
to 8 P. x., clear af'tera ards. 
Thunder, Lightning & slight 
rain at 6 & 7 P.M. H ~ g h  w ~ n d  
at  13r.x. 

Clear to 7 A. x .  Scatd. L i  to 7 
P. x .  Overcast afterwards. 
Light rain at 43 & 9 P. X. 

,\i to 6 A. x .  Stratoni to 10 A. x. 
ScaM. L i  to 3 P. x. Scatd. 
'i bfterwards. 

Clear to 9 A. x .  Scatd. ni to 6 
P. x., clear afterwards. 

Scuds from S to 8 A. m. Clouds 
of diferent kinds afierwards. 

Scatd. \i to 7 A. x .  Scatd. Li 
afterwards. High wind at 9)  
P. Y. 

Overcast to 8 A.M. Scatd. Li to 
6 P. x.,  clear afterwards. 
High wind at 2? A. M. Bain 
at 1 & 3 A. m. 

L i  nearly the whole day. Light 
rain a t  64 P. X. 

Clear nearly the whole day. 



Abstract of the Reaulta of the Nou~.& Afeteorological O b m w a t h  
taken at the St~rveyor General's Oflee, Calcutta, 

in  the nor) fh oJ' April 1867. 
Solar Radiation. Weather. &c. 

I I r- r - -- - - 1 - 1 

, i Cirri, - i Strati,"i Cumuli,& Cirm-strati, h i  C b d o  ;t&ti,hi rc'w 
'i Cimo cumuli. 

-: . -  a 
Prevailing I 6.5 

&nerd u p c t  of the S b .  
$ )CT - - L  c .: z"1-L Wind. 6 2 -  Y c .  .= 

o luche; 
U) 

21 

22 

g3 

24 

26 

26 

27 
28 

29 

30 

132.2 

130.5 

126.0 

128.0 

126.0 

196.0 

118.0 

130.0 
130.4 

132.0 

130.0 

0.05 

... 

... 

... 

... 

... 

... ,.. 

... 

... 
I 

S. W. & W. S. W. 

Variable. 

S.S.E.&B.E. 

s. & 9. w. 
9. w. & 9. 

s. w. 

S. b W. & 8. 
S . d . L S . 8 . W  

8. S. W. &variable. 

S. S. W.& 9. TP. 

6.8 

1.3 

0.4 

3.9 

4.0 

4.0 

1.4 

1.0 

0.9 

I 

L i t o 2 ~ . ~ . , c l e a ? t o l o ~ .  M. 
Scatcl. L i  to 7 P. M., clear 
afterwards. Light rain at 6 
P. M. 

Clear to 2 P. Y., clouds of dif- 
ferentkinds afterwards. High 
wind at 4: P. M., Slight rain 
at 5 & 6 P. Y. 

l?i to 4 A. r., clear to 3 P. Y. 
h i  after~ards. Lightning to 
N. E. from 7 t o 9  P. M. 

Scstd. Li to 6 A. x. Scatd. ni 
to 7 P. Y ., clear afterwards. 
L ht rain at 5i P. X. 

chief clear. High rind & 
~ i ~ i t n i n ~  at 8 8 9 P. 1. 

Clear to 4 A.M. Scatd.Li to 2 P. 
H. k i  afterwards.High wind 
from 74 to Noon & at 8 P. M. 
Thunder at 3 P. M. Lightning 
to W.at 8 ~ .  M. 

Scatd. L i  & ~i to 7 A. M. Stm- 
toni to 4 P. M. Li aftenoarda. 
High wind & Light rain a t  
9+ P. Y. 

Chiefly clear. 
1 . ~ C L e a r t o O r . r . S c a t d . \ i P I  

P. P., clear afterwards. 
Clear to 2 A. u. Scatd. \i to 10 

A, r. Srntd.Li to 7 P. Y., 
clrnr ~Ttcrrnrds. 

\i to 1 P. ar. Schrtd. to 6 PP. 
r., clear afterwards. 



Abstract of the Resulk fl the Hotr~.ly Meteorological Olisentationr 

taken at t i e  Surveyor Gelreraps Ofice, Catcutta, in the 

month of April 1867.  

. Mean height of the Barometer for the month.. ... 
Max. Lei ht of t l ~ c  Barometer occurred at  9 A. X. on the 18th 
l i n .  lleig%t o l  tllc Barometer occurred at  6 P. ..on the 6th 
Extreme va~cge of the Uarometer during the month ... 

... Mean of the daily Max.-Pressures ... ... 
... Ditto ditto Mln. ditto ... ... 

... Xean daily range of the Barometer during the month 

Mean Dry Bulb Thermometer for the month .:. ... 
Max. Telnperatore occurred at  3 P. M. on the 6th ... 
Min. Teuiprature occurred at 6 A. M. on the 17th ... 
Ezlreme ~nange of the Temperature. during the month ... 

... Mean of the daily Max. Teln rature ... ... 
... Ditto ditto Min. E t o ,  ... ... 

Mean daily range of the Temperature during the month. .. 

Mean Wet  Bulb Thermometer for the month ... ... 76.0 
Mean Dr  Bulb Thermometer above Mean W e t  Bulb !JJ&mometer 8.9 
~ o n l ~ u t e i  Mean Dew-point for the month ... 69.8 
Mean Dry Bulb Thermometer above computed mean ~ e i - p o i n t  ... 16.1 

Ineher. 

Mean Elastia force of Vaponr for the month ... ... ... 0.128 

Troy grain. 

Mean Wei h t  of Va our for the month ... ... ... 7.71 
~ d d i t i o n a l b e i  Lt o f  Va our reqmind for complete ~ a l u n t i o n  ... 4.78 
Yean degree of %umidity b the month, complete saturation baing unity O.B! 

Inches. 
Rained 10 days,-Max. fall of rain during 24 hours ... ... 0.13 

... Total amount of rain during tlre month ... 0.23 
Total amoant of rain indicated by the Gauge aithched to the anemo- 

... meter during the month ... ... 0.n ... Prevailing direction of the wind.. . . . .  ... S.W.'&S.S.W. A 
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AbrtracZ of hie Rcanlts of tAc How@ MetewolagicaZ Oketvationr 
&)err at the &rveyoi Geieral'r O&, Cakvlta, 

in t h  month qf May 1867. 

Latitude %a0 33' 1" North. Longitude 88' %0' 34" East. 

Height of the Cistern of the Bbndud Barometer &re the sea level. 18.11 feet. 

Daily MBULB. &o. of the Observations and of the Hygrometricsl elements 
dependent thereon. 

r, 
O " Range of the Barometar $ Bange of the Tern r& 3%; dur'ig the day. PI 2 tvrs dwbg the &. 

kches. Inches. Inchea. Incher. o o 

a 
8 
4 
6 
6 
7 
8 
Q 

10 
11 
18 
13 
14 
16 
16 
17 
18 
19 
80 
81 
a 
89 
184 

%I? 
927 
.88 
39 
.80 
81 ' 

The Mean Height of the Barometer, m likewin'se the Dry d Wet Bnlb 
Mema US derived, from the h o e  obeemtionr, made during 

.763 
,727 
.681 
.676 
.663 
.661 
.636 
,726 
.773 
.741 
.674 
.680 
A81 
.860 
.674 
.660 
.638 
.644 
.668 
.841 
579  
.661 
.&I 
.633 
.461 
.494 
.629 
.666 
-693 

.834 . 

.746 

.740 

.I17 

.737 

.692 

.826 

.838 

.802 

.729 

.732 

.745 

.720 

.729 

.716 

.719 

.696 

.730 

.7Q4 

. a 2  

.613 
541 
A81 
511 
.662 
-686 
,614 
-643 

. 0 8  

.636 

.680 

.606 

.581 

.675 

.664 

.653 

.692 

.671 

.608 

. a 3  

.611 

.g08 

.601 

.689 

.5% 

.689 

.699 

.636 . 

.489 

.419 

.374 
,401 
.407 
. U l  
.469 
-607 

-156 
.I66 
.I67 
.136 
.I36 
.162 
.I28 
.I72 
.l46 
.I31 
.I21 
.lo9 
.I31 
.I12 
.I28 
.I26 
4 
. l a  
.I81 
.I68 
.I26 
.124 
.I22 
.lo7 
,110 
.I45 
..la 
.l% 
-136 

87.6 
89.6 
90.2 
89.0 
88.4 
88.0 
88.0 
87.3 
81.7 
76.9 
78.2 
81.6 
86.6 
83.4 
86.1 
89.6 
88.8 
89.8 
89.3 
87.7 
87.6 
90.0 
91.5 
92.6 
9 .  
82.2 
91.6 
89.6 
88.4 

99.0 
100.6 
103.9 
100.2 
97.4 
97.6 
96.0 
96.0 
94.6 
79.3 
86.4 
90.0 
94.0. 
88.4 
96.4 

101.0 
.W.9 
98.8 
98.6 
98.4 
96.4 
99.0 
99.0 

102.2 
108.0 
103.8 
100.7 
99.2 

101.6 

78.0 
82.2 
81.0 
81.0 
81.0 
81.2 
82.2 
80.8 
76.6 
76.0 
72.5 
74.6 
77.4 
80.8 
,773 
81.2 
80.0 
81.0 
89.6 
81.9 
81.2 
83.0 
86.0 
86.0 
85.6 
86.0 
86.4 
81.0 
81.2 

2L.O 
18.4 
22.9 
19.2 
16.4 
16.6 
13.8 
142  
17.9 
3.8 

13.9 
15.4 
16.6 

8.0 
18.6 
19.8 
19.8 
fl.8 
16.0 
l7.4 
14.2 
16.0 
13.0 
16.2 
m.5 
17.8 
16.3 
18.8 
W.4 



1 " .  . . . . . .  . . ., 
I 

Ahtract qf kAti Resnlla dJ l i e  lTour?y ilIekoroloyicaZ OlrsrvaCiom 

itken at t l e  Sibrceyw Cs~ieraZ'a OJice, Chkullo, 

in the~wotilk~cf ~ V a y  1867. 
. .. .. . 
Daily Means, &c. of the OL~ervations and of the Hygrometrieal elem& 

drperrdrr~ t lliereoll .-/Corrtinued.) 

I 
o j ~ u d l e s .  1 T. gr. / T. gr. 

All tb fijgrauretricd 01orneut.s are con~puted by tho Greenwich ~onrtmtr.- 



. : Abrtmt of the Rest& .o/ [lie JforrrZy d/ekorohgicaZ OC~ermdiotr~ 

,taken at tlie Stbrveyor Ceireral's OJke, Cilculfa, 

in. tke ruorrdA q' May 1867.. 

H m l y  Mems, &c. of the Obrervationn nnd of the Hygrometrical elementr 

dependent tllereon. 
- - 

Th Mean Height of tlrs .Ulroluekr, M likaiao tbo Dry and W e t  Bulb 
Thermometer Meaus are derived h m  Ule obserralionv made a t  the ncrerd 
heam dPrinpthe month. . . . . . . O  

Hour. 

Yid-  
night. 

1 
2 
8 
4 
6 
6 
7 
8 
9 

10 
11 

Noon. 
1 
2 
8 
4 
6 
6 
7 

' 8  
8 

10 
11 

o 

25; 
m c %  '6 Eh x 
$49. 
243 

Inches. 

8 . 6 5 0  
341 
.632 
.624 
.@21 
.it38 
.GO 
.667 
.W 
,697 
.696 
,685 

.a70 

. 

.619 

.694 

.672 

.670 

.689 

.808 

. a 7  

.668 

.M9 

.666 

\ 

Range of tllo Barometer 
for eacb liour d~triog 

the mor~tll. --- 
a .  I M i .  I D i .  

* 

% ; 
rs 5 
kg 
3 
gi5 

o 

83.0 
82.7 
82.2 
81.9 
81.7 
81.3 
81.3 
84.5 
86.5 
88.1 
90.6 
92.7 

04.5 
96.6 
96.6 
96.6 
96.7 
94.0 
90.3 
87.8 
86.6 
86.3 
84.6 
83.6 

Iuahea. 

29.802 
.788 
.761 
.768 
.780 
7 
.I75 
.793 
.&%I 
.834 
.831 
.822 

.801 

.776 

.742 

.7u5 

.WL 

.71Y 

.736 

.778 

.801 

. 

.838 

.W 

Inchre. 

29.435 
.a6 
.419 
.416 
.&22 
.436 
.443 
.439 
.463 
.481 
.471 
4 

.462 

.4a0 

.414 
398  
.580 
376 
374  
.893 
.416 
.433 
.450 
4-43 

J 

Itaage of the T~mpera- 
ture for each hour 
d s i n g  the luonih. 

Max. 1 1  Min. D i t  

Inches. 

0.967 
.361 
.U 
.343 
.338 
.334 
331 
364 
.367 
.363 
.360 
3 

.339 

.336 

.3%8 

.8@ 

.312 
338  
.362 
.386 
.386 
.41)3 
.388 
-377 

o 

87.8 
87.6 
87.4 
87.2 
86.8 
86.6 
86.6 
87.3 
89.8 
93.0 
96.2 
98.7 

101.2 
103.0 
105.8 
108.0 
103.6 
108.9 
98.0 
96.4 
91.0 
90.6 
88.6 
88.4 

0 

76.0 
76.4 
74.5 
73.6 
72.6 
72.6 
73.0 
73.6 
74.0 
74.3 
75.7 
77.0 

17.4 
77.0 
77.7 
77.8 
79.3 
79.2 
76.2 
77.0 
76.6 
76.4 
76.6 
76.6 

0 

11.8 
12.2 
12.Q 
13.6 
14.2 
14.1 
13.6 
13.7 
16.8 
18.7 
W.6 
21.7 

e3.8 
26.0 
27.9 
28.2 
84.3 
24.7 
21.8 
18.4 
16.4 
14.9 
11.0 
11.8 



Abrtrad of tlie ltsmrtds of tke Hmrly Me6CWo~ Obmvdbm 

.tab at tke Sumgyor Getmad'r Ofice, +?.kt&&, 

in the wtk Of Hay 1867.. 

Emly Mema, &a. of the Observations and of the H ygmmtrid 
dependent thereon.-(Coatiad.) 

b 

Bour. 

Mid- 
night. 

1 
S 
8 
4 
6 
6 
7 
8 

. 9 
10 
11 

Roan. 
1 
S 
8 
4 
6 
6 
7 
8 
Q 

10 
11 

- 

o 

79.1 
78.9 
78.9 
78.9 
78.9 
78.8 
78.9 
79.6 
80.7 
81.2 
81.8 
81.8 

88.0 
82.3 
82.4 
82.2 
82.1 
at.:) 
8O.H 
R).S 
80.1 
79.8 
79.6 
7'3.3 

o 

8.9 
3.8 
3.3 
3.0 
2.8 
2.6 
2.4 
3.0 
4.8 
6.9 
8.8 

10.9 

ls.6 
13.2 
14.1 
14.4 
13.6 
1 .  
5 
7 .  
6.4 
6.7 
4.9 
4.3 

o 

76.4 
76.2 
76.6 
76.8 
76.9 
77.0 
77.2 
77.4 
77.3 
77.1 
76.6 
76.3 

74.6 
74.4 
73.9 
73.6 
73.9 
7l.c 
7.3.1 
76.8 
7U.3 
75.6 
76.2 
f(3.3 

o 

6.6 
6.6 
6.6 
6.1 
4.8 
4.3 
4.1 
6.1 
8.2 

11.0 
14.1 
17.4 

m.0 
21.1 
28.6 
23.0 
21.8 
I!L.L 
15.2 
1 . 2  
10.2 
9.7 
8.3 
7.3 

Incherr. 

0.898 
.887 
.899 
.906 
.W 
.910 
.916 
.922 
.919 
.918 
.896 
.883 

-84) 
.838 
,824 
,817 
,824 
.H I:] 
7 
.R7l 
.#:W 
,871 
.HH7 
.890 

T. p. 

9.68 
.52 
.6S 
.T3 
.T8 
.R1 
.H7 
.HI 
.HZ 
.iO 
.49 
.08 

8.81 
.77 
.MI 
-63 
.6l 
.R: 

9.W 
2.5 
.Gr) 
.29 
.61 
.65 

--- 
T. gr. 

S.84 
-20 

1.89 
.TI 
.Rl 
.43 
.47 
.TY 

2.90 
4.0'2 
6.28 
6.60 

7.70 

0.81 
.PI 
.R I 
-86 
.RB 
. P i  
.A A 
. W S  
.77 
.'il 
-64 
.68 

.a 
8.2% 

9.tU 1 .49 
8.47 . $1 
7.42 
6.57 
4.35 
3.60 

.45 
8.84 
.M 

.6 i 

.6Y 

. t X  

.73 
-74 
.77 
,119 





Ahtract of the Remttr o f  the R'owrty MetcorologieaJ .O&ert,atiou 
lakcn ai the Snrveyor Grreral'a Oflee, CuhuClrr, 

i n  the t m f h  of' di4y 1867. 
Solar Radiation, Weather, kc. 

~ e ~ d  mwb of a e  -0 

* 

o Inchen 
E 

tb 
16 131.4 ... E.byN.&N.E. 0.2 C l e m t o 3 ~ . : ~ . 8 t r r t ~ i t a 7  

A. u. &atd. -i a R e d  
16 ... 0.28 Variable. 3.9 Clear to 3 A. u. Scatd. \i to 7 

A. x. h i  to 6 P Y. Overcut 
arterwardr. Rain & high - 
wind at 11 A. u. 

17 128.6 ... S. W. & 8. 1.6 L i  to noon. Scrtd. m i  to 8 P. I. 
Clear afterwards. 

l 8  133.0 ... S. W. & N. N. W. 0.2 Clear to 10 A. u. Scat.. "i to S 
P. u., clear aftrrwdr. 

lfi 131.4 W. & 8. 0.2 Clear to 7 A. Y. Scatd. "i to 6 "' 

P. u., clear dkemards. 
80 131.0 ... W. by8.&E.S.E. 0.4 C l e a r t o 1 0 ~ ~ . S c a t d . - i t o 6  

P. Y. Bcatd. \i aftemads. 
sl 137.8 ... S.byE.&S. 0.2 Scatd.Li to t A.M. Clear to 6 L 

w. Scstd. 'i to 6 P. IL.. clear 
al?emardn. 

$9 ... 0 . 4  s.S.E.&E.S.E. 6.6 Scatd.Lito3~.M.\rci&?- I 
wards. Thunder k 11.in at 6 
P. Y. High wind at 6) P. X: 

29 u4.6 ... E.S.E.&E.N.E. 0.6 Stretonitof A. Y. h t d .  -1 
to 2 P. u .  Scatd. \i & u 
afterwards. 

S4 129.0 ... S.E.&S.S.E. 9.0 Stratoni to 2 A. u. \i to 11 A. 
u.  Scatd. '3 to 6 r. x., elear 
sfterwards. 

% 199.6 ... 9. 8. W. & 8. 1.7 Clem to %A. Y. IJendr from 9 
to 7 A. u. Scrtd. clouda to 8 r. 
u. Clcar afterwarfla. 

26 131.0 ... a. & S. 8. E. 2.8 Stratoni ta 9 A. u. 9 a t d L i  to 
P P. Y. Scatd. -ito 6p.M. clear 
afterwurds. 

27 186.0 ... 8.i t8.8.E.  3.1 8 c a t d \ h i t o 8 ~ w . c ~ e a r a f t e ~  
28 1S.O ... S.S.E.& Y. 2.6 Clear to 3 A. r. Scudr from 8 to 

6 r . x .  clearto6r.x. 8hto- 
ni SRerwarda. 

% l8l.O ... 8. 8. E. 3.0 Stratoni nearly the whole d.y. 
80 133.0 ... Y.S.E.&S. 3.3 Scatd. Li to 9 A. M. 8 s t d  *i 

&rwdr .  High wmd at 6 + 
P. I. LigbtPing to N at 7 6: 8 , 
P. M. 

W 181.0 1.09 Variable 14.9 Clear to 7 A. r. b t d .  'i to 6 R 
Y. Ovemast to8 P.M. 8'rdmi 

I i st temde.  High wind at 6 r. 
1 Y. Hain from 6 to 8 P. m. - 

2 

0 6 

Prevailing 
dimtion of the 

Wind. 

* w 
E.5 

k 
L!; 



- 
Incher. 

Mean heid t of the Barometer for the man th ... ... ... 49.639 
Max. Lei 71t of the hro~neter occurred at 10 P. M. on the l lth ... 29.858 
Min. hei&t of the Barometer occurred at 6 P.Y. on the 26th ... 29.974 
~;rtrana"runge of the Barometer during the month ... 

... Mean of the daily Mas. Prerrurer ... ... 
... Ditto ditto Min. ditto ... 

&r duily ,rage of the Barometer during the'konth ... 

... Mean Dry Bulb Thermometer for the month ... 
Mar. Temperaturn occumbd at 3 P. M. on the 27th ... 
Min. Teruperature occurred at 6 A. M. on the 13th ... 
Eztrune range of the Temperature during the month ... 

... Mean of the daily Max. Tern rature ... ... 
Ditto ditto Mln. &to, ... 

X i n  ckily range of the ~ e m ~ e n t u r e ' d u r i n ~  t& mon th... 

... Mem Wet Bulb Thermometer for tlre monlh 80.4 
Mean Dr Bulb Tl~ermo~neter above Mean Wet Bulb Ti;;mornet& 7.3 
~ o n ~ ~ u t e i  Mean Dew-point for the month ... f6.0 

... Mean Dry Bulb Thermometer above mruputed Gem ~ e i - p o i n t  11.7 
Inches.. 

... Xsm Elutio forca of Vapout for t l s  month ... ... 0.888 

Troy grain. 

Mean Wei ht of Va ur for the month ... ... ... 9.37 
... ~dditiolralbei U o?va our required for conlplete raturation 4.19 

MOU degree of fumiditj g r  the month, mmplete -1-tion being unie 0.69 

Inahor. 
=ad 10 dayn.-Max. fall o l  rain during 24 h o w  ... ... 1.09 
TOW amount of nin during tlre month ... 8.4 
Total amount of rain indicated by the Gauge atibohed Gthe memo- 

mete? durin'g the month ..... ... ... 2.3s 
Prevailing direction of the Wind . . . . . .  S., S. s:E.& 8:s. W. 





Abstract of  tlie Resu Zfa of f Ae Hourly Meleorolog icn Z OLaemationr 
lakcn at the Sursyor Genera68 O$ce, Culcutla, 

ix tke nlonh of Jwne 1867. 

Latitude 22' 33' 1" North. Longitude 88' 20' 34N East.. 

Height of the Cistern of the Standard Barometer al~ove the sea levol, 18.11 feet. 

Daily Yems,  &c. of the Observations and of the H y p m e t r i c a l  elements 
dependent thereon. 

Date. 

Inches. 

Mar. I P i n .  1 Diff. I 
Range of tlie Barometer 

during the day. 
Range of the Tempera- 

ture during the day. 
5 C 
R ?  
%ti 1 Max. 

I i Q 

Min. Diff. 

The Mean Hoight of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Mellns are derived, from the hourly obeervntions, made during 
the day. 



Adstract of lile Reatclla fl IAe F h ~ ~ r l y  J~e leo~~o lu~ica l  Olaervationn 

taken at /Re Surveyor GezeralJs OJice, Chlculta, 

in  fhe montA OJ J u ~ e  1867. 

Daily Mean#, ,kc. of the 0bserva.tions and of the Hygromehical elements 
dependent thereon .-(Continued.) 

o o Inchee. 

9.9 0.976 
79.9 10.4 .998 

79.7 7.6 75.1 12.2 .857 : 81.0 7.3 76.6 11.7 ,899 
6 86.1 6.1 80.4 9.8 11.014 

T. g. 

10.35 
.56 

9.12 
.64 

10.72 
9.71 6 

T. gr. 

3.77 
4.07 
.29 
.26 

3.87 
4.33 

7 
8 
0 

10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
28 
23 
24 
26 
26 
27 
&8 
29 
30 
31 

81.6 

0.73 
-73 
.68 
.69 
.74 I 

.69 
3.44 
.64 
-98 

3.60 
.19 
.21 

2.28 
1.47 
.17 
.34 
.70 
.66 

2.60 
.29 

1.60 
.2s 

2.13 
.32 
.22 

1.4.1 
2.04 
.40 

1.97 
0.90 

Greenwich 

.78 I 

.78 

.76 

.73 

.75 

.76 

.81 

.87 

.90 

.89 

.86 

.87 

.80 

.81 

.87 

.a9 

.83 

.a" 

.&3 

.84 

i 
.81 ! 
.M 
.92 

Consbntr. All the Hygrometricd element8 are computed by t1:e 

76.9 
78.9 
79.4 
80.1 
80.6 
80.8 
80.3 
79.9 
80.3 
80.2 
80.9 
81.2 
81.2 
80.6 
79.7 
79.2 
80.9 
82.3 
82.4 
81.4 
81.7 
80.6 
80.6 
80.0 

- - 

7.3 77.2 11.7 0.916 
4.6 
4.6 
6.1 
6.4 
6.3 
5.3 
3.8 
2.6 
2.0 
2.3 
2.8 
2.6 
4.1 
3.8 
2.6 
2.2 
3.5 
3.7 
3.6 
2.3 
3.3 
4.0 
3.3 
1.5 

- 

72.7 
76.7 
76.8 
76.3 
76.9 
77.1 
77.6 
78.1 
78.9 
78.6 
23.9 
79.4 

7.8 
7.8 
8.7 

10.2 
9.0 
9.0 

.14 
9.99 

10.08 
.oa 
.19 
.59 
.66 
.66 
.49 

9.99 
10.13 

-41 

- - - 

.798 8.54 

.873 / 9.36 

78.31 7.0 1 .949 

.876 

.890 

.g08 

.913 
6.5 I .923 
4.3 .943 
3.4 1 -967 
3.9 .958 
4.8 .967 
4.4 1 .983 

.37 

.50 

.68 

.74 

.93 
10.14 

.41 

.30 

.37 
-6.1 

.934 

.937 

.931 

.962 

77.8 6.5 
77.9 1 4.4 
77.7 ! 3.7 
78.4 6.0 
79.7 
79.9 
79.8 
79.4 
77.8 
18.9 
78.9 

- - - . 

6.3 .992 
6.0 1 ,998 
3.9 .995 
6.6 
6.8 
6.6 
2.6 

.983 

.934 
9 
.967 

- - - - - . . . . 



Jfeleoro Z(yic.u Z Odeeruu fiolu. xliii 

Abrfract of f i e  Reaulte of the l i o u ~ l y  X e t e o r ~ l o ~ i c a l  Oiservationr 

taken at the Surceyor Ge?leralaa OJice, Calculta, 

in Me month of Jmie 1867.  

The Mean Height of the Barometer, as likewisr the Dry and Wet Bulb 
Thermometer Means are derived from the obscrvatione made at the eeveral 
.bourn during the month. 

Hourly Means, &r. of the Observations and of the Hygrometrical elements 

dependent thereon. 

Q-4- e a h o g 8  of the Bnronleter 1 $ Range of the Tempera- 
ture for each hour 
during the month. 

P a x .  

o 

' 
~6 
A 
g i  s=' 

7 
8 
9 

10 
11 

for each hour during 
tlie month. 

Hour. 

7.Q 
7.8 
8.0 
8.2 
8.6 
8.8 
8.8 

87.5 
8i.O 
87.0 
87.0 
87.0 
87.0 
86.8 

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

20 
11 

Noon. 
1 
2 
3 
4 
6 
6 

622 
.571 
.689 
.6U) 
193 

79.6 
79.2 
79.0 
78.8 
78.4 
78.2 
78 0 

' z a  
gF 

9" 2 
~2 

88.4 
80.6 

MIL. I Min. 1 D i .  

Inches. 

29.587 
.677 
.668 
.662 
561  
.576 
589 
.W2 
.614 
.&Xd 
.641 
.608 

693 

:8: 
.531 
6 1  
6 
535 

78.0 1 10.4 
77.0 1 2 6  

.6.,9 1:: 2 8 3  

.664 1 .374 294 

.681 I 388 2 9 1  

.ti86 6 1 .2BL 

Inchea. 

29.693 
,675 
.661 
.657 
.668 

91.8 1 74.0 1 17.8 
94.6 73.8 20.4 
96.2 74.4 21.8 

97.6 76.6 11.0 
98.6 I 79.8 / 18.8 
99.6 800  , 19.6 
99.4 80.0 19.4 
90.2 l 8 0 . 8  18.4 

84.3 1 '31.0 80.0 
83.6 89.0 79.4 
83.1 / 88.0 1 7 8 4  
86.7 87.8 78.8 

97.8 81 6 
93.6 / 81.4 

11.0 
9.6 
8.6 
9.0 

• , 399 I . 213 F I 82.6 87.8 79.4 
I I 

I I 

Tnchea. 

15.6 
12.2 

8.4 

29.39b 
.37Y 
.373 
.366 
.360 

.689 / .370 

0.299 
,206 
288  
.292 
.308 
.319 
.360 
.323 
.327 
356 
.326 
.2'36 

.703 
7 
.730 
.766 
.736 
.696 

82.4 
82.1 
81.9 
81.6 
81.4 
81.1 
81.3 
83.3 
84.2 
86.4 
87 6 
88.6 

.383 

.398 
3 
.401 
.410 
.W-& 

.&LO I .2M 

684 396 

:R 1 .383 
.365 

6 9  .344 
.6'W .Xi5 
.(id0 ' .335 

85 8 

288 1 89.3 
287  
.314 
.305 
.3W) 
.2S6 

89.9 
89 8 
89.7 
8 9 1  
87.8 



xli v Hetrorological Otrerrufimu. 

Abstract of fLe Re.~itlfu of the IIorrrly ,Ifeteorolqical O h e m t h  

 take^ at the Stircryor Ge~crul'e Ofice, Cahtlta, 

i t i  f i e  ~ttoath of June 1867. 

Hourly Means, kc. of the Observations and of the Hjgrometrid elwcnti 
dcpendcnt thereon.-(Continued.) 

AU the IIygrometrical ekmcnts are computed by tlle Greenffich ConstrPb. 

o o o o Inches. 1 T. g. T. p. 
Mid- 
night. 79.9 2.6 78.1 4.3 0 . M  10.11 1.47 (,* 

1 79.7 2.4 .11 .40 38 / 78.0 1 2 79.7 2.2 78.2 .I7 , .27 .@ 
3 79.6 1.0 78.3 i .19 .IS 1 4 7 1 2.0 78 .0 ,  
5 79.2 1 .  1 7 7 .  I 
6 79.4 1 . 9 , 7 8 . 1  3.2 .9W .16 

31: 
7 80.0 2.3 . 78.4 3.9 .WX .23 . .1 
8 80.8 3.4 78 4 6.8 .952 .19 2-05 ' .a 
9 81.1 5.1 1 77:7 1.7 9 9 .  3.11 7 6  

10 8 1 .  6.1 77 8 9.8 334 .93 .69 .n 
11 81.9 6.6 1 77:9 10.6 .937 .96 .94 .i% 

Noon.1 82.4 6.9 78.3 
2 .  7.: 7 . 2  11.7 
W2.5 7.3 ' 78.1 I 11.7 

11.0 
.YG 
.9.G 

.949 
.tk, 

9.97 
H2.J / 7.3 7S.0 11.7 .94) 

10.06 

84.0 
.95 
.88 

9.84 
10.01 1.96 

.16 

.12 

-46 
.G 

7.1 , 77.7 11.4 .931 

.14 

.69 
.69 

4.16 .71 

81.11 6.2 77.9 1 9.9 I .937 

.60 .a 

6 
7 
8 
9 

4.8 1 77.9 / 8.2 
4.1 / 77.3 1 7.0 
3.3 , 7 6.6 
2.9 I 78.- 4.9 

81.0 
80.8 
80.2 
80.2 

.937 
,919 
7 
.9U 
.943 
9,U 

10 
I1 

80.0 2.7 78.1 4.6 
79.9 2.6 , 71.1 1 4.4 



Meteorological Obsematione. xlv 

Abalract of the Resulfs of the Iiourly 3fefeorologiral 06se~catione 
taken at  the Surceyor GetleraPs Ofice, CuZcutla, 

in the mowth of June 1867. 
Solar Radiation, Weather. &c. 

8. 8. E. & variable. 

S.& S. S. W. 

2 

S. & S. S. W. 
S. S. W. & S.  

Variable. 

E. & 8. E. 

S. S. E. & E. by 

E., E. S. E. & S. 

s. E., E. &E. S. 

E. & E. S. E. 

9 1;: 

2 g 2 

- d 
$ 

4.0 

2.0 

6.6 
1U.U 

... 

2.0 

3.8 

0.Q 

General aspect of the Sky. 

1 ?.6 IClearto 4 A. r. Scatd. -i to 11 

I I A. M. clear aftern-nrds. 
1.0 Clear to 8 A. H. Scatd. ni to 6 

,a 
;93 
0 6 

&-I a 

P. M. Clear afterwards. ~ i ~ h c  
ning to N. W. at  11. P. M. 

Scatd. clouds to 9 A. M. Scutd. 
L i  to (5  P. M. Overcast after- 
wards.lIig11 wind at 4 A. ax. & 
7 P. M. Lightning to N. W. a t  
midnight. Rain at  75 P. x. 

Ov~.rcast to 4 A. M.  Clear to 2 
P. u. Scatd.Li to 7 P. x. Clear 
afterwards. [P. Y. 

Chiclfly clrar. High wind at  10 
C'ltaar ,to 4 A.M. Scatd. ,- i to (i P. 
M. Ovrrca~t  aftt-rwards.High 
wiud at  Soon 9r, fro111 ti: to 10 
P. Y. Bail1 from 7 to 9 P. M. 

Ovc~rrnst to 4 P. Y. \Ci & ~ c i  
afterwards. High wind a t  3 

A .  M.  Hnin fron~ X to 10 A. m. 
Stmtoni to 4 A. r. Scatd. ni 

to 5 P. M. Clouds of difcrrnt 
kinda afterwards. Thunder a t  
6 Sr 7 p.s~.Liglltning to Zi. W. 
a t U r . ~ . l ~ a i u n t i . 4 . u . & t ~ ~ . m .  

Clear to 8 A. x. Scntd. to 6 
P. M.  Clrar a f t r r ~ a r d s .  High 
wind nt 5i P. P. 

Clrnr to 7 A. x. Scatd. to 6 P. 

x o 

Prevailing 
direction of the 

S h  $5 

z .g 

k k 
.gG*  Wind. 

1 r., clear afterwar~ls. 
1.0 

1.2 

4.8 

0.2 

Clrnr to 7 A. 31. Srntd. "i to 11 
A. r. Scatd. Li afterwards. 
Sligl~t rain at  1 P. M. 

Clear to 5 A. M .  Svatd. -i to 1 
P. 31. \ h i  ta 7 P. M. Li nfter- 
wards. Thin rain at  4.:- P. m. 

Clear to 7 A. m. \n-i to 1 P. M. 
Orcrc.nst to 8 r . ~ .  Srntd. \i 
a f t e r ~ a ~ d s .  High wind at  2 
P. Y. Light rain at  10; A. iu. 

Scatd. \i to 9 A. M. Overcast to 
6 P. M. Strntoni to 9 P. M. 
Scatd. \i afterwards. Thun- 
dcr at  1 & 4 r. 3. Rnin nt 6: 
A. N. & f~0lll11: A. Y. t 0 4 ~ .  P. 

... ;Scatd \i to 6 r.ar.Overmst to 6 
I p.ar.StmConi aftrrwiu.tls. l h i n  A 



Ah8C1-act of tiie Re~t t l f s  o f  tk Hourly Neteorological Obseraationr 
taken at  the Srirtvyor General's Qfice, Ghlcrtta, 

i n  the month of dgne 1867. 
Solar Hadiation. Weather. &c. 

!ral aspect of the Sk,. 

z g  ' - -  i--c I 
-- 

I o iTnchesi 

, - -  

4 a 
I . a  

Prevailing 
dimtion of the 9 %  

Wind. 

General aspect of the Skj  

16 . ' V . 2 1  is. & s. a. . . . 

17 125.2 0.12 :Variable. . .. 

... 

0.6 

3.4 

1.6 

-- k g  
i--c I 

-- 
I o iTnchesi 

Stratoni to 2 A. Y. Overeast to 
10 A. Y. Clouds of different 
kinds afterwards. Raii a t  3.4 
9 & 10 A. Y. 

S c a t . .  \i to 3 A. M. -i to Noon 
Overcast to 4 P. Y. \rci a h -  
wards. Hain from 1 to 3 P. m. 

Scatd. \i t,o 7 A. Y. Overcast 
sfterwnrds. Rain a t  10 A. Y. 
4% & 101 P. Y. 

1 L i t o 6 ~ . u . n i & - i t o 6 ~ . ~ .  
Clear afterwards. Slight rain 
s t  midnight 1 A. Y. & l a  P. Y. 

Stratoni to 6 A. Y. Overcast to 3 
P. M. Scatd. ni afterwards. 
Lightrain a t  6 A. M. 3, 4, 74 
& 9: P. r. 

Scatd.\i to 4 A. M. Stratoni to 4 
P. m. h i  aftcrwsrds. Slight 1 rain a t  74 B 101 A. r. 

Overcast nearly the whole day. 
Hain from midni ht to 10 L 
rr. a t  Noon, 7 an! 8 P. Y 

Cloudsof d i f f i n n t k i n d s I k h  
at  5) P. Y. 

~ito7A.r.st~tonito7*_~.. 
clear afterwards. 

Scatd. -i to 9 A. H. Overcast 
to 8 P. M. straton i afterwards 
Light rail1 at  6 & ti? P. X .  

Overcast nearly the whole day. 
High wind a t  5: P. M. Rain at 
14, 7) & 10 A. Y., & from 6 to 
8 P . M .  

Stratoni to  6 A. Y., Scatd. -i to 
2 p. Y. Strabnn~ a h m a r d s .  
Rain a t  Yb & 7 P n. 

\ h i  to 4 A. Y. Stratmi to 4 ~ .  M. 

1.6 

1.9 

0.4 

0.3 

4.6 

1.0 

1.0 

26 ' 131.0 ' ... 's. & S, 8. W .  

Overcast afterwards. Hain 
from 6 to 10 P. M. 

... S r a d . L \ i t o 7 ~ . M , ~ i t o 2 p - M .  
Overcast to  8 P. M. Cl- 
afterwards. Rnin st 4 P. M. 

Clear to 4 A. M.. Li to 10 L y. 
Overcaat attern ards. k h m  
from - 11 A. M. to Y P. M. - 

29 

90 
L 

- 
\ . i . Cirri, - i Stratipoi Cumuli,& Cirro-strati, h i  Cuululo strati,- h'hbi. 

0 . 2 6 ! s . S . W . & S .  26 

S, 8. W. & 9. 9. W. 

S. S. W. & W.8.W. 

... 

Variable. 

S . E . & S . S . E .  

... 

... 

0.69 

0.14 

I 



xlvii 

Absttact of the Remlia of the Horsrly Meleorological Obsmations 

takerr at the Surveyor GeneraPs OJice, Culeutia, 

in the nwnlh of dune 1867.  

... Mean height of the Barometer for the month ... 
Max. height of the Barometer occurred at 9 A. x. on the 7th 
Min. height of the Barometer occurred at 4 P.M. on the 18th 
Erbme rrnge of the Barometer during the month ... 

... Mean of the d d y  Max. Pressures ... ... 
... Ditto ditto Min. ditto ... ... 

Afm daily range of the Barometer during the month ... 

Inches. 
... 29.676 

29.766 ... 
... 29.326 ... 0.431 
... 29.636 
... 29.611 ... 0.125 

Mean Dry Bulb Thermometer for the month ... ... 
Max. Temperature occurred at 2 r. x, on the 2nd ... 
Min. Temperature occurred at 10 A. Y. on the 7th ... 
3 z t r - e  range of the Temperature during the month ... 
Mean of the daily Max. Tem rature ... ... 

Ditto ditto Min. E t o ,  ::: ... 
Mean daily range of the Temperature during the month ... 

Mean Wet  Bulb Thermometer for the month ... ... 80.7 
Mean Dr Bulb Tllerrnometer above Nesn Wet Bulb !&;mometer 4.8 

... ~ o m ~ u t e d  Mean Der-point for the month ... 77.8 
Mean Dry Bulb Thermometer above computed mean ~ e i - p i n t  ... 7.1 

Inches. 

... ldean Elastic force of Vapour for the month o m  ... 0.934 

Troy grain. 

dean W e i  h t  of Va our for the month ... .., ... 9.99 
idditionalf'vci ht o f  Va our rrquired For complete saturation ... 2.60 
Kern degree of fumidity 8 r  the month, complete saturation being unity 0.80 

Inches. 

... hined 23 days,-Max. fall of rain during 24 hours ... 1.10 
otal amount of rain during the month ... ... ... 6.m 
oh1 amount of rain indicated by the Gauge attached to the anemo- 

... meter during the month ... 6.40 
r eva i l i ng  direction of the ~ i i d  . . . . . .  9. E., S: 9. W. & S. 



Abstract ofthe Bes~ita ofthe Sourly #eteorotogicat~bsemations taken at the & t ~  yor&eral's Oflce, Calclctta, in the numth of June 1867. 
MONTHLY RESL~LTB. 

Tables shewing the number of 'days on which at s given hour any pnrticular wind blew, topether with the number of days on 
which ctt the same hour, when any particular wind was blowing, ~t rained. 









Abrtract o f  tAe Reaulfn of fhe Hozc~.ly Meleorological Obaervationr 
taken a t  the Survyoi- General's OJit-e, Cudcutla, 

irr  the rl.?o~rlh q' J I L / ~  1867. 

Latitude 2Z0 33' 1" North. Longitude 8S0 20' 34" Eat. 

Height of the Ciwtern of tlle StnuJnrd Barometer above Llle sea level, 18.11 feet. 

Daily Means, $c. of the Obserrntions and of Llle Hygrollletricnl elements 
drpclldrl~t t11ereo11. 

llange of t l~e Bnrolueter $ Ilnr,ge of tl~eTenlyerr- 
duriug tire tlrry. ture durilrg the day. 

-- 

I I I I I 

The Mean Height of the Bnrometer. as likerisc the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observatione, made during 
th. dry; 



Abrtract of 1Ae Reaulb 4 tAe Hourty M e t e o r o ~ o l  Obmmb 

t i a h  at the S u m j o r  General's O$ce, Gaknth, 

ir t4c'nwrrth of July 1867. 

D d y  Meam. &a. of the Obsenationr and of the Hygrometrid 
dependent thereon.-(Continuad.) 

L 

/ 

1 0  o o Inche~. T. gr. 1 T. gr. 
8 76.9 
4 78.7 
6 80.6 
6 1 81.3 
7 81.6 
8 80.6 
0 79.8 

10 80.9 
11 81.6 
12 82.0 
13 82.4 
14 82.2 
16 I 82.9 
16 81.9 
17 81.1 
18 81.2 
19 81.2 
80 81.6 
21 81.6 
2 79.4 
23 80.9 
24 81.1 
26 80.6 
26 80.0 
27 1 80.6 
28 80.4 
29 I 79.6 
ao 80.1 

All the Hypmetricrl elements am aompnted by the ~ r e e ~ ~ c h  

1.2 
2.9 
2.6 
3.3 
2.7 
2.6 
3.3 
3.2 
3.0 
3.2 
4.0 
3.8 
4.4 
4.8 
4.0 
3.3 
2.8 
9.1 
3.9 
2.3 
2.6 
2.8 
2.0 
3.0 
3.2 
2.8 
2.1 
a.o 
2.1 

76.7 
78.8 
19.0 
79.6 
78.8 
77.6 
78.7 
79.4 

75.1 2.0 
4.9 
4.4 
6.6 
4.6 
4.4 
6.6 
6.4 
6.1 

.857 

79.8 1 6.4 
79.6 1 6.8 
79.6 , 6.6 
80.3 7.0 
79.0 7.7 
78.3 6.8 
78.9 6.6 

9.30 .62 
.902 
.96J 
.970 
.989 
.964 
.926 
.961 
.983 

1.64 1 8 
10.36 "O 1 .63 1 fl 

.37 2-02 / .N 

.68 1.86 

.36 
9.02 

10.31 1 .QO I fi 
.61 

.996 

.989 

.986 
1.011 
0.970 

.949 

.967 

.64 1 .97 

79.2 .976 
79.4 :: 1 .983 
78.9 
77.8 ::: 1 ::!: 

.64 2.6% 
-61 .40 
.76 1 .65 
3 3  8 5  
.14 1 .43 

.01 
1.72 13 1 9 1  

.32 2.40 

.06 1 1.3% 
-4-5 .66 
.42 I .71 
.60 1 .I8 
.06 .76 
.21 , .89 
.21 .68 
.14 1 .a 
.36 .IS 
.61-1 .%8 

,II,+~I T l , > ~ , ~ ~  ,7 

79.1 
79.1 
79.2 
77.9 
78.4 
78.4 
78.1 
78.7 
19.3 

J' 
.81 

l3 
j1 
1 
.lt 
fj! 

f i  
8( 
4 * 
A' 
89 

4 

4.4 .973 
4.8 
3.4 
6.1 
6.4 
4.8 
3.6 
3.4 
3.6 

.973 
976 
337 
.962 
,962 
,943 
,961 
,979 

n 



:-.. - Abrtract of the B e m l k  of the Hourly dleleorologieal Obrsroationr, 
. . 

taken at  lAe Guroqm General's Ofice, &Cblcwh, 

in the morrtA of July 1867. 

-Boruly Mama, &c. of the Observations and of the H y p m e f r i d  elementr 
d .  

dependent thereon. 

9 .  

, Inches. 

. Mid- 

1 

Inches. 

29.718 
.716 
.711 
.706 
.702 
.714 
.726 
.746 
.745 
.748 
.743 
.747 

.726 

.696 

.679 

.678 

.669 

.660 

.670 

.689 
- .704 

.719 

.736 

.732 

h n g e  of the Barometer 
for each hour during 

Inchea. Inches. 

-- 

The Mean Height of the Barometer, an likewise the Dry and Wet ~ n l b  
Thermometer Meam are derived from the obrervrtiom made rt the several 
'born daring the month. - 

the month. * 3 during the month. 

I I I I I I 

5 L; 
Range of the Tempera. 

ture for each hour 



Abstract of tAe Besu2t.s of the HwrlJ, HeteoroEogical Ob& 
taken at fhe Su~weyor General's Ofice, Clrleutfu, 

i n  tlle t~ionlil of Jltly 1567. 

Hourly Memo, dcc. of Lllc Ol~srrmlionn nnd of tlle Hygrametrieal elemrnb 
drp~ntlo~t t11erc011.-(Cunliancd.) 

Ilia- 
nigllt. 

1 
2 
3 
4 
6 
G 
7 
8 
9 
10 
11 

Xmn.1 82.0 6.0 .9?0 -34 

I 

79.0 8.0 .96 
1 P1.O 5.3 

All t l e  Hygrometrical elernenta .re computed by the Greenwich Cw@J 

-78 
3.16 
2.97 
.R3 
.SO 
.C;O 

1 .  
.t;B 
.49 
.36 
:45 
.09 

c:<?<>cr@ 

i S . 8  -25 
.% 

.re 

.@ 
81 
I 
87 
.@ 
-99 
-91 

2 61.1 b . O I i ! + . l  ,3t; 
3 61.7 4.8 73.8 2 7  

. P i 2  .I6 

.$ti3 .OH 

.!Nil .3L 

.!I58 2 8  

.!Kl 

.:If;.& 

.Pi:b 

.Il(jJ 

Ill ~,, ,17pc I I," 

81.6 4.5 7 . 4  i .7  
81.1 4.3  7S. l  

6 I 60.9 1 3.2 7 . 7  
7 50.6 2.8 1 7q.B 
8 80.6 2.5 7H.7 
9 h0.S 2 . 3  iH.8 

7.3 
5.4 
1.8 
4.3 
3.9 

"0: ::: , 7s.8 3.0 7Y.H , 3.4 
I 

I I 



dbtract of the Bemtts of the Eourly Mcleorologkul Obumathr  
taken at the S ~ m q o r  GeneraPa Oflce, Calcutta, 

in /he month gm July 1867. 
Solar Radiation, Weather, &c. 

6 a x e  5 5 
S t r a t o n i t o 8 ~ . l r . - i t o l ~ . ~ .  

Stratoni afterwards. Thun- 
der at  3 P. M., slight rain st 
6 & 104 A .  M .  1, 3 & 4 P. x. 
High wind at  24 P. M. 

1 - 0 C ' l e a r t 0 4 r . ~ . S t r a t o n i t o 8 ~ . ~ .  
0vercastat'terwards.Rainfrom 
1 t o 4 ~ .  Y. &at8  8 1 0 1 ~ .  M. 

Overcast. High wind a t  23 & 7h 
A. M. Li Ltning a t  1 A. M. 
Bain rhofe day. 

Overcast to 6 A. M. bi & to 
6 P. 36. Clear afterwards. 
Bain from midnight to 6 A. m. 

Stratoni to  10 A. M. -i after- 
wards, slight rain a t  midnight 
& a t  ~ J ~ P . M .  

Clear to 6 A. rr. 'i to 3 P. M. 
Overcast afterwards. Thun- 
der a t  4 P. Y. Hain at  4 & 6 
P. Y. High wind at  41 , P . M .  

Overeast nearly the whole day. 
Hain a t  11 r. Y. 

O~t.rcast nearly the whole day. 
Hain a t  6 P. x. & from 9 to 
11 P. M. 

Overcast to 5 A. x. L i  to 7 P. x. 
Overcaat afterwards. High 
n-ind a t  8f P. M.  Hain at  m ~ d -  
nightl?a~&from8b toll P X  

Overcnst to 10 A. M., clouds of 
diKerent kinds afterm-ards. 

h i  to 6 A. M. L i  to 11 A. Y. 
Overcast to 6 P. M., clouds of 
different kinds at'terwarde. 

Overcast to 6 A. M .  L i  to 9 A.X 
- i t o Y  PX Overcast afterward8 
Slight rain from1 to 4 A. x. 

L i  to 7 A. M. m i  to 3 P. m., stm- 
toni to 7 P. M. L i  afterwards. 

Scuds from S, to 8 A. M., ecatd. 
'1 to 4 P. M. Overcast after- 
wards. Bain from 6 to 7. P. X. 

Stratoni to 6 A. M. \i to 8 A. M. 
n i  afterwards. Hainat 34p.x. 

\ i t o 6 ~ . b f . ' i & k i t o b ~ . X .  
\i afterwards. 

a d  
$2 -.s 
21 

1 

2 

8 

4 

6 

6 

1 

8 

8 

10 

11 

12 

13 

14 

16 

16 

- 
rB. 
o . g g  
.!-a 

o 
... 

... 

... 

119.0 

... 

119.6 

... 

... 

129.0 

... 
122.0 

126.4 

126.6 

126.0 

116.0 

l28.0 

1 Ilclrl-Rl 

0.09 

1.37 

3.98 

'1.68 

0.06 

0.21 

0.76 

0.66 

0.23 

... 

... 

0.06 

... 
1.02 

0.0s 

... 

General a,pect of , Sky. 

, a 
P~erai l ing 

direction of the 
Wind. 

S.S.W.&variable. 

S . S . W . & S . W .  

W.8.W. 

S.8.  E. 

S . & S . S . W .  

S. S. W .  & S. W. 

S . 8 . W .  

8. W. & 8. 8. W. 

8. 8. W. & 8. 

S. S.  W. & 8. W .  

8. 8. W. 

W .  8. W. & 8. S.W. 

8. & 8. 8.W. 

8. 8. W. & variable 

8. & 8. E. 

E.N.E.&E. 

$2 
lb 
3.7 

12.0 

1.0 

6.0 

1.1 

1.0 

3.8 

0.7 

1.0 

0.2 

... 
2.0 

0.8 

1.2 



Abs&aot of 'tAe W k  of t h  Hour& 2 t C e h ~  
h h  d the &?n8dJ8 Om, 

in  the month of July 1867. 
Bdsr Radiatiam, Weather, &c. 

Geaed m+ef th 8ky. 

6 

- Ci 
2 .  y j  

7 5 I:C<* w> *z - 
d r j  9 i e  , c . -  

5; i .ze!c 
-.A -3 < F. i+ 

o Illcl~en 

,a 
Prevailind 

direction of the 
Wind. ' B 

E.9 '' 
9% 

18 

19 

20 

21 

22 

83 

M 

28 

86 

S7 

28 
29 

30 

,s1 

\ - i. 

1 1 I l ~ O i ~ . ~ j E & E . 8 . ~  

... 
0.04 

0.26 

0.20 

0.18 

0.24 

0.60 

0.06 

023 

1.58 

i IJtrati,"i . . 

... 

... 
129.0 

128.0 

... 

... 

... 
113.0 

124.0 

... 

... ... 

... 

... 

Chi, -. - 

%\s tmta i to lOLr .^ i to~ . .L  
\i to 8 r. r., strstoni &- 
wards. Brisk gale at 1$ r. y. 
R a i n a t l l ~ . ~ .  noon &SP.IL 

6.7Stratonitonooani&LjaftbC. 
wards. High wind at 1% L 
~ . R a i n f r o r n l O ~ . ~ . , b Z h  
Y., &at 64 & 11 P. Y. 

\i to 3~~Overcaat  to 9 A m k i  
t o2puLi to  6 pxu(LhiZC 
wards. Bain from 4 to 74ur. 

Stratoni to 7~.x."i& stratani 
afterwards. 

Scatd. mi to 6 P. r. Opercnat 
afterwards. Li ht rain at  2 A. 
r.21,'3& P.M.& i!omtI to 11~:~. 

Overcsat to 1 P. m. ^i to 7 P. N. 
Clear afterwards. High wind 
from 10 A. Y. to noon. Bain 
from midnight to 3 A. X. & 
from 8 A. M. to noon. 

Lito2r~Overcoet to n0onLi.l- 
terwar&.%inat3,6,ll &noor 

Li to 7 P. r., clear afterwards. 
Bsinfrom6bto9u.&at l2&'~= 

Scat., cloude to 8 A. X. Over 
cast to 8 P. M s ~10lldS 
to 7 P. M., clear afterward& 
Rain after intervals. 

L i  to noon. Overcast to 6 1. 
M. Smtd. L i  afterward& 
Rain from '2) to 1 P. M. 

l . b S c a t d . L i t o 2 ~ . ~ . c l e a r t o ~  
A. M. Overcant afterranis. 
Li htning to N at 8 P.M.& 
a t8  P.M. &f-7 to 9 P. U. 

Overcast. Rain at 8 & 9 a. u. 
0.4Overcast.Bainfrom7)~.n.t .  

l ~ . ~ . & f r o r n 6 t o l O ~ . ~ ~  
Overcast to noon+ to 8 P. ~ . \ i  

&mwards.Lightnin to N W 
at 8p.14. Rain from &t08u.  

Clear to 3 A.M. Stratoni to 9 L 
y.Overcant to 6 P.M. 8- 
&rwards.Thune & Li t- 

M. bZ from 2 to 6 P. M 
P nin st 8 )  P.M. Ibut at 1 L 

h i  Cumulo Nimbi, 

0.19E.B.E.&8.8.E. 

0.26S.S.E.&S.E. 

S.S.E. 

E. & variable. 

S,W.&S.S.W. 

8. W, 5. & 8. by E. 

S. by E,S.&S.S. W. 

S. & 8. 8. W. 

8.8. W. & variable. 

O.llS.W.&W.S.W. 

S. W. & 8. S. W. 
1.68S.W.&S.S.W. 

S.& 8. by E. 

8. & 8.8. w. 

Cnmuli,\-i 

/ 

... 

... 
0.8 

6.4 

0.2 

0.8 

0.2 

... 

0.3 

... 
1.6 

Cirro-rkati, 



Incher. 
.. Mean hei ht of the Barometer for the month. ... 29.667 

Max. hei s t  of the Barometer occurred at 9 A. M. on the elh ... 29.148 
Yin. heist of the Barometer occurred at 1 i.r. on the 2lat ... 29.314 ... Eztrenw range of the Barometer daring the month ... 0.434 

... Mean of the daily Max. Preaaurea ... ... ... 29.601 
... Ditto ditto Min. ditto ... ... 29.494 ... ldwn daily rauge of the Barometer during theV;honth ... 0.1lB 

0 

... Mean Dry Bulb Thermometer for the month . . . . . .  83.7 
Max. Temperature occurred at 2 P. M. on the 16th . . . . . .  93.7 
Min. Temperature occurred at 2 P. X. on the 3rd . . . . . .  74.8 
Edruma range of the Temperature during the month . . . . . .  18.9 
Mean of the daily Max. Tern ... . . . . . .  88.6 
Ditto ditto Min. gcture"' . . . . . .  80.3 

ldwn daily range of the ~emperatnre'durin~ ti; month.. . ... 8.8 

... Mean Wet Bulb Thermometer for the month 80.7 
Mean Dr Bulb Thermometer above Mean Wet Bulb !&kame& 3.0 
~ o m ~ u t e i  Mean Den-point for the month ... 78.6 
Mean D g  Bulb Thermometer above computed &an D&-point ... 6.1 

Incher . 
... Mean E h t i o  force of Vsponr for the month ... ... 0.968 

Mean Wei ht of Va nr for the month ... ... ... lo.% 
~dditional %ei ht O ~ V B  nr required for complete anturntion ... 1.79 
M- h p  offumidity %the month, complete u+xration being unity O.IY 

h h e r  . 
E&fd86dryr,-M1u.tXlof & d n r i n g % h O ~  ... ... 8.98 
Totd amount of rain during the month ... 16.44, 
TOM unonnt of rain indicsted by the G a q e  ati;rahed G hu anemo- 

msfer during the month ... ... 13.64 . . . .  A s m i  direction of the w&h.. 8. S. W, 8. w."dt 8. 
A 
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Meleorological Obawvationr. lvii 

ALatract of the Reuulfa of tAe Hourly Metewological Obaerwationr 
laken at t k  Surveyor Oeneral'a OJce, Calcutta, 

in the month 9' Augwt 1867. 

Latitude 2a0 33' 1" North. Longitude 88' 20' 34" East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &o. of the Observations and of the Hygm~~retrical elements 
dependent thereon. 

The Mean Height of the Barometer, as likewiae the Dry and Wet Bulb 
Thermometer Means are derived, From the 11ourly observatio~~u, made during 
the day. 

$ L 
a 3 

1 

o 

83.0 
83.6 
89.7 
82.8 
83.3 
83.3 
84.7 
82.6 
82.6 
83.6 
84.0 
83.7 
81.9 
79.0 
~8.a 
79.0 
81.9 
83.6 
82.5 
80.6 
81.8 
82.6 
84.4 
81.7 
81.6 
80.4 
84.9 
84.9 
86.0 
86.8 
86.8 

+I 

Range of the Tem m- 
ture during ~ l e  &. 

M .  Min. D i e  I 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
F2 
23 
24 
26 
26 
27 
28 
29 
SO 
31 

o 

80.6 
83.6 
87.0 
811.8 
89.7 
88.6 
89.0 
80.6 
89.4 
89.6 
88.0 
8d.8 
83.0 
80.8 
80.0 
62.2 
85.6 
87.1 
87.2 
86.6 
86.6 
86.0 
89.3 
83.6 
86.6 
87.6 
90.0 
90.6 
90.0 
91.6 
91.4 

Inches. 

29.681 
.618 
.633 
.639 
.634 
.691 
.674 
576 
.626 
.630 
.667 
627 
.677 
.640 
.boo 
672 
.663 
.675 
.608 
.669 
.570 
.636 
.663 
.661 
.622 
.640 
.658 
.672 
.666 
.692 
.666 

80.0 
80.0 
80.4 
79.6 
81.0 
80.0 
78.0 
80.0 
81.0 
80.6 
79.2 
77.5 
76.5 
76.3 
78.6 
81.7 
79.8 
77.9 
78.4 
80.6 
81.4 
77.0 
78.0 
79.8 
81.0 
81.0 
81.6 
82.0 
82.0 

7.0 
6.8 
9.3 
9.1 
8.0 
6.6 
11.4 
9.6 
7.0 
8.3 
8.8 
3.3 
3.5 
6.9 
7.0 
6.4 
7.4 
4.6 
8.2 
6.5 
7.9 
6.6 
8.6 
7.7 
9.0 
9.5 
8.6 
9.6 
9.4 

Inches. 

29.628 
.667 
.676 ' 

.691 

.69l 

.639 

.622 

.622 

.687 

.691 
599 
.682 
.636 
.616 
.638 
.666 
.714 
.732 
.666 
.611 
.634 
.691 
.704 
.733 
.668 
.696 
.700 
.726 
.718 
.663 
.688 

Inches. 

29.623 
676 
1 
586 
.668 
537 
.610 
.618 
.674 
.569 
.469 
.432 
.629 
.473 
.443 
509 
.616 
.613 
.617 
,496 
.611 
.689 
.696 
.604 
.663 
.68Y 
.600 
.609 
.664 
.SO9 
.a87 

Inches. 

0.306 
.091 
.lo6 
.lo5 
.I33 
.lo2 
.I12 
.lo4 
.I13 
.I32 
.I40 
.I60 
.lo8 
.I43 
.096 
.I47 
.098 
.I19 
.139 
.I16 
.I23 
.lo2 
.I09 
.I49 
-116 
.113 
.lo0 
.I17 
.I66 
.I44 
.I41 



1 Abstract oJ IAe Resirlls of /lie ITotrrly Jfeleorological Otreroatiocu 

taker8 at /lie S~rrreyor General's OJice, C;rlcultrr, 

itr tke uro~rth I# A u g r ~ t  1867. 

Daily Meane, &c. of the Obserra tions and of the Hygrometrical element# 
dcpel~den t 1bereon.-(Co~rtiaud.) 

' .- 4 . 
51.9 

g 
0.2 m 

bag> 
4 " a  I,..s - o 
Q ~ E  s 

Date. 

- 

i 

8 
5 
5 ; 
$ $  e a  x 

1 77.2 1 .  7 1 1 896 .71 5 4  .96 
16 77.6 1.5 1 7 . 4  2.6 .893 .66 .84 .98 

7 .  2.4 I 77.. 4.1 931  10.05 1.39 .88 1 81.2 2.L 7!1.6 4.1 .986 .57 .46 .88 
19 80.4 2.1 78.4 3.6 .967 .39 .25 .89 

.01 0.97 .91 
.87 
.87 

.89 .85 
.98 

.08 1.26 .89 

.OY .87 .84 

.31 2.18 .83 

.40 .09 .83 

.%l .52 .88 
.92 .77 
.71 .79 

- . -- . - - - - . . - - - - - - - - - . - . - . -. . - 
All the H ygo~uetricsl elements are colnp~~ted by the Greenwich C enrtantr. 

1 
2 
3 

o 

80.1 
80.2 
79.9 

-- - - 

o o 

2.9 78.1 
3.6 77.8 

Q4 0 

E e 
. U d 

3 
g~ z 

s? 
4 
m,E 

kg 

5 
a 

4 

g. 
- -- - -. 

i 
o ! ~ n c ~ e s .  ' T gr. 

4.9 10.94'3 10.12 
5.8 .934 .O1 
4.8 j -897 .06 
4.9 .'337 .Of3 
6 1  / .946 .15 
4.4 ' .967 .39 
6.5 .9Ui .ll 
4.8 i .93L .00 

2.8 
2.9 
3.0 
2.6 
3.8 
2.8 

4b! & 
6 
a 

S, 
8 , 

77.9 
77.9 
70.2 
78.9 
78.2 

: 77.7 

4 79.9 
6 1 803  

k.5 
@ m  

$3 
% g  
-is 
tfd: 
g ." 

T. gr. 

1.70 
2.02 
1.66 
.69 
.78 
.64 

2.31 
1.61 

6 
7 
8 
9 

10 
11 
12 
13 

%::a 
G. 0 

2-3  
2 . g  91, $ 
B ~ " P P ~  
2:; 
:zga c c a  
:+g 

0.86 
.83 
.a6 
.86 
.86 
.87 , 
.81 
.86 

.78 

.89 
2.03 
1.45 
0.65 

9.97 
10.85 

.28 

.04 
0.99 

2.9 
3.0 
3.2 

80.7 
80.9 
78.7 
79.6 
80.6 
80.8 
80.3 
79.4 

.86 

.S 

.86 

.83 

.87 

.94 1.2 77.0 .910 .85 

77.6 I 4.9 1 .928 
78.6 5.1 .955 
78.6 1 6.4 1 .958 

77.8 

3.4 , 77.9 5.8 . .937 
2.6177.6 4.3 328 



Abslract of tAe Reurrllu of the flotrrly Jfekorological Obucrvationr 

tuken at tAe Snrceyor Ge~~eral's  OJice, Calcath, 

in the r~~onth of  Augusl 1867.  

- 
The Mean Height of the Baror~~etrr,  nn  Iikcwiae the Dry and Wet  Bulb 

Thermometer Means are derired from the olserralioun uade a t  tke sei-erd 
hour during the month. 

H o d y  Meaas, &e. of the Observations and of the Hypometrical elemenh 

dependent thereon. 

4.- o 

2 3 . 
Range of t.11e Barometer 

for each 11our duriug 
Range of the Tempem- 

ture for each Lour 
b ~ g i 2 i  the month. 

' E  E * 
a 5 

during the month. 

Mia- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
I1 

Noon. 
1 
3 
8 
4 
6 
6 
7 
t3 
9 

10 
41 

Inches. 

29.886 
.615 
.W5 
595 
.5W 
.G98 

: 
.64l 
.662 
.G23 
.641 

.626 

.W5 

.582 

.561 

.558 
5 
.561 
.579 
.&W 
.633 
.638 
.635 

Inches. 

29.698 
.6%) 
.678 
.UiO 
.688 
.694 
.698 1 7 
.72J 
.73'2 
.733 
.72O 

.704 

.683 

.ti59 

.639 

.647 

.618 
2 7  
.655 
.G&l 
.697 
.712 
.71% 

o 

81.3 
81.0 
80.8 
80.6 
80.4 
80.1 
80.2 
80.9 
81.0 
83.3 
84.8 
86.4 

86.1 
86.0 
85.9 
85.4 
85.4 
84.5 
83.7 
82.8 
82.3 
8'2.0 
81.8 
81.6 

Inches. 

29.523 
.519 
.509 
.5o5 
.M 
.490 
.493 
.Dm 
.519 
.52Y 
533 
.663 

506 
.488 
.473 
.4M) 
432 
.4G 
.462 
.478 
.5W 
.610 
,636 
. b N  

o 

83.5 
83.6 
83.6 
83.5 
83.5 
83.6 
83.4 
83.0 
85.5 
87.0 
87.5 
89.4 

90.0 
91.5 
91.4 
91.6 
90.6 
88.8 
88.0 

Inches. 

0.175 
.I71 
.I69 
.I65 
.I92 
.1)4 
.206 
.I95 
.205 
.%?a 
.%I0 
.197 

.I98 

.I94 

.I86 

.I89 

.I95 

.I73 

.I75 
7 
8 2  
.1%7 
.I76 
.182 

o 

78.8 
77.0 
76.8 
76.5 
76.5 
76.3 
76.6 
76.8 
77.0 
77.8 
77.0 
77.0 

78.2 
78.4 
78.5 
i8.0 
78.6 

o 

4.7 
6.6 
6.8 
7.0 
7.0 
7.2 
6.8 
6.2 
8.6 
9.2 

10.6 
U.4 

11.8 
13.1 
16.9 
13.6 
11.9 

7 8 . 1  7.0 
7.4 
6.2 
6.1 

29.6 9.3 
19.6 / 8.4 

85.0 77.6 

79.5 

84.4 
84.0 

6.6 

78.2 
77.9 



Aastp.act of the Reml~s of the BOUT& Meteotologiccrl OkemaljOM 

&ken at tAe Survqor Bet~~al'e Oflee, Cahttss, 
in the m t A  of A-t 1867. 

Hourly Menna, &c. of the Obsenrtiom and of the Hygrometrid h n t a  
dependent thereon.-(Continued.) 

i, 

Hour. 

Mid- 1 1 0  
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 

o Inches. 

All the Hygrometrid elements are computed by the Greenwich ~onstul& 



Hehrological Obsmatwff. lxi 

Ab stract of tAe h l t a  of t L  How& Meteorological Obaetwations 
taken at the &tweyor Qmzeral'a Osee, Cblcrctta, 

in the nrm~th of Augwt 1867. 
Solar Radiation. Weather, &c. 

General aspect of the Sky. 

Stratoni to 8 A. x. mi to 3 P. x. 
Overcast to 8 P. M. b - i  af- 
terwards. Rain at  2 & 6 P. M. 

S c a t d . \ i & n i t o 6 ~ . ~ . S c a t d .  
L i  afterwards.Eain from 114 
A . M .  to 1 P.M. 

Clear to 4 A. M. Scatd. mi to 11 
A. Y. Stratoni to 6 P. x., 
clear afterwards. Rain from 
1@ to noon & at 3 P. M. 

Clear to 6 A. Y. Scatd. mi & \i 
to 11 A. M., clouds of diffe- 
rent kinds afterwards. Thun- 
der at 14 P. M. Rain at 114 
A. Y. 2+, & 6 P. Y. 

Stratoni to 6 A. Y. mi to 1 P.M. 
Overcast to 4 P. x. n i  to 8 
P. Y., clear afterwards. Bain 
at 2 & 3 P. x. 

Overcaet near1 the whole day. 
Thunder at {A. M. Rain at 2 
A. Y. &frOm4to 7 A. M. 

Clear to 6 A.M. Scatd. \i to 11 
A. x., clouds of m'erent 
kinds afterwards. 

Stratonito3r.~."itonoon. 
Overcast to 4 P. M. \ h i  after- 
wards.Slightrain at 984 10p.x. 

Scatd. ~i to 6 A. M. Overcast 
to 10 A.M. -i afterwarde.Rain 
from 64 to 9 a.m. & at *P.M. 

Scatd. \i & ^i nearly the 
whole day. 

Scatd.\i to 6 A.M.^~ to 3 PY L i  
afterwards. Rain at 124 A. x. 

ScaM. L i  to 10 A. M. Scatd. ^i 
to 6 P. M ., clouds of different 
kinds afterwards. High wind 
at  7+ P. M. Rain at 14 & 11 A. 
Y. 8 & from # to 7 P. Y. 

Stratoni to 4 r.r.0vercast to 9 
A. Y. to 1 P. M. Overcaat 

afternards.Raitl after intervals. 
Overcast nearly the whole day. 

Y .  & a t  94 P. L[. 

,a 

j.s 
" 
sl i! 
ib 
2.9 

... 

0.6 

... 

0.6 

... 
"' 

... 

... 

... . 
0.2 

6.6 

1.2 

... 

$ 4  diroctionoftbe Prevailing 
Wind. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 ' 

14 

16 

o 
126.0 

1m.0 

120.6 

120.0 

122.2 

... 

129.2 

... 

133.0 

131.0 

129.4 

121.4 

123.0 

". 

... 

Inches1 
0.71 

0.22 

0.79 

0.29 

0.62 

1.96 

... 

... 

0.46 

... 
0.11 

0.14 

0.40 

0.82 

4.84 

S. & W. 

s . b y E . & S . s . E .  

S. S . E & E. 

S . E . &  S .S .E .  

S. S. E. 

S. S. E. & S. W. 

8. 8. E. &S. 8. W. 

S . S . E . & S . S . W .  

8. byW,S. $8. byE. 

S. & 8. S. E. 

8. $8. by E. 

E. 8. E. & E. 

E.S. E. & E. by 8. 

E. 8. E, 8. E.& S. 

W.&8.W. 



Solar Radiation. Weather, &c.-(Coatinuad.) 

G n e A  -pet of tlr m. 

16 

17 

18 

19 

%O 

21 

22 

23 

24 

26 

28 

27 

28 

29 
30 

31 

> 

o 
... 

120.0 

119.6 

... 

... 

134.8 

132.0 

130.6 

... 

... 

134.4 

127.0 

126.0 

132.4 
137.0 

127.0 

i.Cbi, - 

lnrl~rs' 
2-68 

0.26 

... 

S.S.W. 

S.S.W.,S.W.&S. 

8. 9. E. & 9. 

3.7 

0.6 

0.10 

0.19 

0.16 

. 

... 

3.40 

'0.48 

0.20 

... 

... 

... 

... 

... 

i St+i.ni 

Overcast. High wind at 9f  L K 
Rain after ~ntcrvds. 

O v e r c a s t t o 1 O ~ . ~ . S e a t d . l i  
afterwards.Rainat I,%. &la. 

... 

... 

... 

... 

... 

4.6 

... 

0.4 

0.2 

0.2 

. . . 

... 

... 
cirm=, 

I 
8.8.W.&S.S.E.  

W.S.W.&s.S.W. 

S. by E,SSE& SW. 

s . & s . S . E .  

s , s . w . & S . s . w .  

S.byESS.&W9,W. 

N.W,S.W.&S.S.E 
. . 

8.s.E,88W&sbpm 

S. & S. by W 

S.&S.S.E. 

S . & S . S . E .  
S. & S. by W. 

S. byW.& 8. 8. E. 

Cumuli,& 

... 1 L i t o 3 ~ .  ~ .Ovr ras t to3~ .x .  
\i to 7 P. M. S d .  \-i r b  
wards.Slight rainatlf66j~1 

L i t o 7 ~ . u . ~ i t o n o o n . & t r .  
cast & ~i afterwards. T~P, 
der at 2 P. M. bin at 101 L 

x. & 41 P. Y. 
L i t o 6 ~ .  Y. Over~llstnfb 

wards. Light rain at 9 A. X, 
from 11 A. Y. to 3 P. X. 4 
from 9 t o  11 P. Y. 

Overcast to 6 A. m. Scatd. -its 
7 P. Y. Clear afterwards.% 
at midnight 1, 3 6: 4 A. Y. 

Scat.. "i & ~i to 3 A.X. Srrd 
i t o 2 p .  Y. \ i&bcito6 
p. M., clear afterwards. Sligb 
rainatG& 11 A. Y. 

S c a t , d . L i t o 8 ~ . ~ . n i t o 3 ~ -  
M. Scatd. clouds a h m ~  
Thunder at 34 p,r. Lighm 
to W. at 8 P- M. 

S t r a t o n i t o $ ~ . ~ . O v e m d ~  
7 P. Y. Satd. cloads & 
wards. High wind at 61 1.L 
Thunder from 7 to 10 A. L 
Lightning at 8 & 9 A. Y. 
from 7 to noon & at 2 P I. 

OvercosttolO~.x.- i toS~.L 
L i  to 6 P. m., clear aftem& 
Rain from midnight to 4 b a 
8 A. m. 

S t r a t o n i t o 6 ~ . ~ ; - i ~ p . u . ~  
atterwards. Rain st S f ,  9 4  
lab A- M. 

Clear to 4 a. M. L i  to 7 A. ~ . \ i  
& -i@ 7p.sr.ckar afterr& 

Clear to 4 A.M S~catd. elo*@ 
4 A.M.  L i t o 7  A.M. ' I rnf  
P. M , clear afterwd.Ligbtm 
ning nt 10 & 11 P. Y. SJ$' 
at 4 & 8) P. M; 

Clear to 7 A. Y. i a f t e d  
Clear t o 5  A. M. \ i &  -ito7ri 

clear sltrrwarde. 
C l e a r t o 6 ~ . ~ .  ^itogp.LL& 

sfterwarda. - 
h i  Cumulo a h G ~  XU 





lxiv Mekwoligictrl Odseroatimr. 
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Ahtract of tAe Rewlta of the Howdy Medemlogieab 068ematioiu 
kkkc at the SPtrveyw GeneraPs OJice, CZzlmtla, 

in lk ?MUM OJ September 1863. 

Latitude 2%' 33' 1" North. Longitude 8 8 O  20' 34" East. 

Height of the Cisternof the Standard Barometer above the sealevel, 18.11 feet. 

Daily Means, &c. of the Observations and of the Hygrometrieol element. 
dependent thereon. 

Date. 

- 
Inches. 

29.677 
688 
.619 
.648 
.673 
.711 
.710 
.686 

I .635 
I .630 

.669 

.676 
1 -636 

.baI  

.w 

.426 

.467 

.661 

.6If 

.630 

.663 

.682 
-720 
.736 
.688 
.ti63 
.714 
.772 
.793 
.799 

Inches. 

29.636 
.632 
.C70 
.508 
334 
.171 
.794 
.168 
.701 
.695 
-722 
.731 
.691 
.617 
.637 
.491 
.651 
.6'28 
.676 
.ti72 
.711 
.745 
.781 
304 
-760 
.711 
.786 
.810 
.618 
. 8 U  

Inches. 

29.489 
.w 
.674 
.681 
.614 
.661 
.o 
.601 
.649 
569 
.652 
.m 
.675 
.455 
.413 
.543 
.374 
.606 
.666 
.691 
.606 
.63R 
.ti61 
.666 
.601 
.691 
.660 
.119 
.737 
.764 

Inches. 

0.147 
.089 
.OD6 
.127 
.I20 
.110 
.164 
.167 
.1&2 
.I36 
.170 . r2S 
.I16 
.lWd 
.I24 
.148 
.177 
.I23 
.I11 
.081 
.lo6 
.lo7 
.I& 
.I39 
-149 
.la3 
.126 
.If 1 
.I11 
.080 

I I 

The Mean Height of the Barometer, as likewise the Drp and Wet Bulb 
Thermometer Means sre derived, from the hourly observatio~, made during 
t??e b y .  



I 

Abstract EAe Resnlls of the Hourly He&ordogical O h e n A w  
taken at the Surae~w GereraPa OJce, Ckkullo, 

in  tAe mmtA of Seplmbtr 1867.. 

Daily Means, kc. of the Obsewations nad of the HygromeW e h m b  
dependent thereon.-(Coutinncd,) - 

C 0 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
IG 
17 
18 
19 
20 
21 
22 
23 

. 2 1  
% 
26 
27 
28 
29 
30 

All the 
-a 

o 

88.2 
81.0 
80.0 
80.0 
78.6 
78.9 
80.1 
80.7 
80.6 
81.4 
81.6 
81.9 
81.1 
82.3 
79.7 
79.3 
80.2 
80.4 
81.4 
79.7 
78.5 
77.4 
78.8 
8:).8 
81.7 
8'3.6 
81.4 
80.1 
79.1 
77.8 

IIyurometrical 

o 

4.6 
3.0 
2.6 
2.3 
2.0 
1.2 
3.3 
3.6 
4.6 
4.6 
4.4 
4.6 
3.6 
2.9 
1.9 
1.5 
1.3 
1.6 
1.8 
1.8 
1.3 
2.4 
3.0 
2.8 
3.6 
3.7 
4.0 
3.3 
2.7 
1.3 

o 

79.4 
78.9 
78.2 
78.4 
77.2 
78.1 
77.8 
78.2 
77.4 
78.2 
78.6 
78.7 
78.6 
80.3 
78.4 
78.2 
70.3 
79.3 
80.1 
78.4 
77.0 
75.7 
70.7 
78.8 
79.2 
80.0 
78.6 
77.8 
77.2 
76.9 

elements 

o 

7.4 
6.1 
4.3 
3.9 
3.4 
2.0 
6.6 
6.1 
7.8 
7.8 
7.6 
7.7 
6.1 
4.9 
3.2 
2.6 
2.2 
2.7 
3.1 
3.1 
2.2 
4.1 
6.1 
4.8 
6.0 
6.3 
6.8 
6.6 
4.6 
2.2 

are 

Inches. 

0.983 
.967 
.946 
.954 
.916 
.953 
.934 
.946 
.9Z2 
.946 
.955 
.96L 
.95S 

1.01 1 
0.952 
.946 
.979 
.979 

1.005 
0.933 

.928 

.873 

.902 

.961 

.976 
1.001 
0.958 
.934 
.916 
.908 

computed by 

T. gr. 

10.47 
.37 
.17 
.23 

9.89 
10.18 

.01 

.13 
9.86 

10.09 
.18 
.24 
.26 
.SO 
.25 
.19 
.6S 
.63 
.77 
.25 
.03 

9.43 
.70 

10.34 
.43 

1.68 
.23 
.01 

9.86 
.82 

D ~ g l ~ z e t l  b y  

the 

T. gr. 

2.47 
1.80 
.47 
-36 
.18 

0.66 
1.95 
2.16 
-76 
.82 
.73 
.88 
.l6 

1.81 
.09 

0.88 
.76 
.94 

1.18 
.06 

0.72 
1-33 
.70 
.69 

2.18 
.34 
.45 

1.96 
.66 

0.71 - 
i7'?1'c 

Greenwich 

I 

0.19 
.85 
.87 
.88 
.w 
.s 
.83 
.18 
.18 
39 

-85 

.@ 

.@ 
$3 
.@ 
-81 
31 

-88 

-8s 

31 
84 

93 

'? 
C o e  



I Abrkact of the ReuuEls of the Hour@ M e l e o r o ~  Obaeraalwis 

token at U e  Sr~~veyor Gerreral'a Oflee, Calmttcr, 
t 

in  tAe moccth of Seplembtr 1867. 

19 ff- M-8, kc. of the Observations and of the Hygmetrical elements 
dependent thereon. 

Tbe Mean Height of the Barometer, an likewine the Dry and Wet Bulb 
Thermometer Means are derived from the observationti made at the m e r d  
horrn during the m9nth. 

Hm. 

Mid- 
night. 

1 
9 
8 
4 
6 
6 
7 
8 
B 

10 
11 

Noan. 
1 
9 
3 
4 
6 
6 
7 
8 
9 
10 
11 

CI* o 

31; 
.%'" 4 
E h @  
44 

Inches. 

e9.668 
.646 
.636 
.826 
.622 
.631 
.648 
.664 
.6% 
.700 
301 
.680 

.666 

.642 

.618 

.698 

.690 

.6B 

.808 
,627 
,660 
.668 
.678 
.074 

Range of the Barometer 
for each hour during 

the month. 
- 

Mu. ( a. 1 DiE. 

$ 
3 

kg 
26 
46 

o 

. 
81.3 
81.0 
80.7 
80.6 
80.4 
80.4 
81.0 
8'2.3 
84.1 
85.0 
86.6 

86.6 
86.8 
86.7 
86.9 
86.7 
86.0 
83.7 
83.1 
82.6 
8'2.2 
88.0 
81.6 

Inches. 

29.792 
.779 
.773 
.764 
.769 
.774 
.787 
.800 
.836 
.846 
.848 
.848 

.813 

.811 

.797 
7 
.773 
.773 
.787 
.800 
311 
.821 
.833 
.a27 

Range of the Tempera- 
ture for each hour 
during the month. 

&I- fi. Dia. 

o 

1 1  
0 0 

84.5 77.0 7.6 
84.2 77.0 7.8 
84.0 76.5 7.6 
83.8 76.5 7.3 
83.4 76.4 7.0 
86.2 76.4 7.8 
84.0 76.0 8.0 
84.5 76.0 8.6 
86.7 76.8 8.9 
87.7 78.4 9.3 
89.3 79.0 10.3 
90.0 78.6 1L6 

91.6 78.0 13.6 
92.2 78.0 14.2 
9.2.6 77.4 16.1 
92.6 78.6 14.0 
92.2 78.6 13.7 
98.0 78.7 13.3 
89.0 79.0 10.0 
88.0 79.0 9.0 
86.2 79.0 7.2 
86.0 78.0 8.0 
86.8 77.6 8.3 
85.4 76.4 9.0 

Inches. 

29.460 
.432 
.dl1 
.394 
.374 
.392 
.412 
.443 
.477 
.491 
.474 
.%O 

393 
.398 
376 
.362 
.343 
.364 
378 
.398 
.408 
.414 
.420 
,432 

Inches. 

0.342 
.347 
.361 
.370 
.395 
.3&2 
.376 
.367 
.369 
.364 
.3t2 
.398 

.418 

.413 

.421 

.416 

.430 

.419 

.409 

.408 

.403 

.a7 

.413 

.395 



Adrtrud of tAe ' R6dylb of t k  Hour& &!-st9foogidal Obccrortiou 
token at the Sumeyor Gmwul'r Om, Ccrlcuth, 

is tAe mmtA of Sptembst  1867. 

Hourly Msrmr, &o. of the Obmmtians aad of the Hypmwkid elem& 
dependent thereon . - fCa . )  

. . 
j d 

Hour.' 
Q P 

-- 

Mid- 
n~ght. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

In 
11 

Xwn. 
1 
2 
3 
4 
6 
G 
7 
8 
9 

in  
1 1  

L 

All the Hygrometrid elements are computed by Lthe Greenwich Consbnb 

o 

79.7 
79.6 
I .  
70.3 
7!).2 
79.0 
7.1 
79.6 
80.3 
80.8 
I .  
81.4 

81.6 
81.7 
81.3 
81.0 
e1.o 
H0.7 
8 .  
80.6 
0 . 3  
s11.a 
R O . ~  
73.7 

o 

1.8 
1.7 
1.5 
1.4 
1.3 
1.4 
1.3 
1.4 
2.0 
3.3 
3 
4.2 

4.9 
6.1 
6.4 
4 .R  
4.7 
4.3 
3.1 
2.6 
2.3 
2.0 
2.0 
1.9 

o 

78.4 
7H.4 
79.4 
7R.J 
7H.3 
rH.0 
W.2 
7H.6 
7H.R 
7H.5 
78.9 
79.5 

7R.7 
78.6 
7H.1 
77.6 
77.7 
77.7 
3 . 4  
78.7 
78.7 
78.8 
7 u . ~  
78.4 

o 

8.1 
2.8 
2.6 
2.4 
2.2 
2.4 
2.2 
2.4 
3.4 
5.6 
6.1 
7.1 

7.8 
R . 2  
8.6 
8.3 
8.0 
7.3 
6.3 
44 
3.9 
3.4 
3.4 
3.2 

I n c t s .  

0.952 
.952 
.it:2 
.$ ) I ! )  
.$b219 
.$#.lo 
.{I16 
. ! t a  

.!II;~ 

.!IS5 

.W7 

. P M  

,961 
.P5R 
.0d3 
2 
.O:IL 
.031 
2 
361 
.OG1 
.$1!3t 
.O:S 
.!I58 

T. gr. 

10.45 
.!25 
2.3 
.!! 1 
.Z 1 
.I 5 
.'7 1 
.3 5 
.41 
.?3 
.3$ 
.'L 1 

.24 
1 
.(It 

9.91 
-9 i 
.HI1 

10.2L 
.33 
.33 
-34 
3 2  
.Z.5 

T. m. 

1-06 
0.99 

.St  
3 
7 
-79 
.::I 
.%I 

1 . l i  
.PS 
2.19 
.6Z 

.Re 
8.m 
. I4  

2.91; 
.sn 
.57 

1.SG 
.El 
.3b 

0.91 
91 
.@ 
.85 
.83 
.a 
.83 
3 3  
90 
.a 
.a 
.a 

.n 

.TI 
-76 
.n 
.78 
.80 
.86 
.81 
.88 



Abstract of tAe M k  of z% Boar& MetevroCogicalO6aervationr 
taken at tAe &meym OerneraPs O&e, Gklcutlo, 

in tAe montA fl BcpMer  1887. 
Solar Radiation, Weather. &c. 

, Q 

1 

8 

3 

4 

6 

6 

7 

8 
9 

1C 

11 

11 

13 

14 

16 

I 

d& 
S. & E. N. E. 

S., E. & E. by S. 

E. N. E. & 8. E. 

0.49E. ,S.E.&S.W. 

S . b  E. 

1 .03S.S.E.  

8 .W.&S.8 .W.  

8. 8. W. & 8. W. 
S .8 .W,&S.W.  

S.8.W.&S.W. 

8.W.&8.E.  

8. by E. & 5. 8. E. 

S.8.E.&S.E. 

N.E .&W.byN.  

E. N. E. & N. E. 

1g.4 

... 

... 

... 

... 

... 
134.0 

133.0 
126.0 

156.0 

... 
131.0 

129.6 

126.0 

, 

I?!!? 
0.16 

0.96 

0.18 

0.10 

... ... 

... 

... 

... 

0.89 

8.06 

0.84 

ib ... 
0.3 

3.0 

... 

0.6 

.. . 
0.1 

... ... 

... 

... 
0.2 

4.0 

6.9 

0.4 

I \ i t o 6 ~ . m . ~ i t o 7 ~ . m . , c l e n  
afbrwarde. Slightrainat4&~. x. 

Sdtd. clouds to 4 A. m. Li to 
9 A. Y., overcaat to 7 P.M., clear 
afterwards. Thunder at 11) AX. 
Rain at 10&11 A.  at 43 & 
b$ P. m. 
Lj to 6 A. m., overcast after- 

wards. High wind at If P. m. 
Thunder at A. m. & 1) P. n. 
lightning at 2 P. x. Rain at 8+ 
~ . n . & f r o m I f  to3bp.x. 

Clea~to2~.~.Stratonito6~.  
M. & t o  11 A.X. to 2 ~ .  m. 
overcant to 6 P. Y. Li &r- 
wards. Bain at 11i A. m., from 
3 t o 6 ~ . m . & a t  lO#p.x. 

Clear to 4 ~.m.Stntoni to 4 P. 
X. ' idterwardn. Rainat8 A.M. 

Overcast to 6 P.M. Btratoni af- 
terwarde.Rainfrom2~.m.tol~m. 

S t r a t o n i t o l O ~ . x . n i t o b ~ .  
u.Li abrwards.Rain at 4 A. m. 

^i nearly the whole day. 
C l e a ~ t o 7 ~ . m . ~ i t o 7 ~ . m . ,  

clear a f t e h .  
C l e a r t o 6 ~ . m . ~ i t o 6 ~ . m . ,  

clear afterwards. 
^i & Q to 10 A. x. Stratmi 

afterwards. 
Stratoni to 6 A.X. to ~ P . M . ,  

clouds of different kinds aftelc 
wards. Lightning at 7 & 8 P. M. 
Slight rain at 6 P. m. 

C l e a r t o 6 ~ .  ~ . , " i t o 2 ~ . ~ . ,  
overcast to 6 P. x., olmds of 
different kinds afterwards.High 
wind at 2# P. Y. Li htnin to 
W. at 7 p. I. fmm 28 to 
4 P. Y. 

\ i t o I ~ . ~ . n i a f t e r w a ? d r .  
High wind & rain at 2) & l a  
P. M. Lightnin to E at 10 P.M. 
Thunder at 14 P. m. 

Overcant near1 the whole 
day. Lightning to& from mid- 
night to 2 A. x. Thunder at 1 A. 
x. %in from 3 to 8 A.  and 
- C  9 A ""A 0 .. .. A 



lxx . Hehlogicad Olisemtwns. 

Solar Radiation. Weather. &c.-rt3ntLrrsd.J 

&nerd aapect of the Sky. 
4 

Prevailing 
direction of the 

Wind. 

,a 

4%' sr 5 
16 

I7 

18 

.19 

!20 

21 
22 

23 

2U 

26 

26 

27 

28 

29 

80 

\ i 
%i 

A d  
42 

4j a 

d a l  
Q~ 

f4$ 
Q 4 5l 
.q;* 
4.s 

N. E, E. & E. by 8. 

8. E. &E. 8. E. 

9.E.BiS.S.E. 

8. W. & S. by E. 

w . s . w . & S .  

W.N.W.&W. byN. 
1.29W.&W.S.W. 

S.W.,S.&S.S.E. 

S.S.E,&S.E.  

s.& 5. w. ' 

s . w . & w . s . w . ,  

S. S. W. & S. S. E. 

S.S.E.&E.N.E. 

0.07N.E.&E.S.E. 

E.N.E.& E. 

Cumuli,G 

o ... 
... 
... 

. 

... 

... ... 

... 

... 

... 
134.0 

130.6 

132.0 

... 

... 
Cirri, - 
C i w  

Inches 
0.64 

0.36 

0.62 

0.70 

0.91 

1.79 

0.11 

, 

... 

... 
0.06 

, 

0.73 

i Btrrti,̂ i 
cumuli. 

- m  
ib 
1.0 

0.2 
' 

1.1 

... 
3.1 

1.6 
1.2 

... 

... 

... 

... 
1.0 

' 

... , 

1.0 

. 
1.0 

Cire-etrati, 

Overcast nearly the whole 
.da . Ra,inat6&8~.x.&frorn 
10 A . Y . ~ o ~ P . x . & ~ ~ ~ P . Y .  Q tratoni to 11 A. Y., overcast 
afterwards. Rain at  6, 6 & 18 
A. x. &at  11 P. x. 

Overcast to 4 P. x ., clouds of 
different kinds afternads. 
Thunder at l* A. X. Lbhtaing 
to S at 8 P.M. Rain at midnight, 
3 8 ~ 1 1 ~ .  ~ . & a t 1 , 2 4 &  ?P.M. 

Overcast to 10 A. Y., stratoni 
to 6 P. X. G afterwards. Eain 
at midnight & 34 A. X. 

n i  & \i to 8 A. Y., stratoni to 
noon., overcast to 6 P. M., Lci 
afterwards. High wind, thun- 
der & Lightning at 3 P. u. 
Rain from 2 to 6 P. M. 

0vercast.him a f t e r i n t e d .  
Overcast to 11 A. M. Li to 6 

P. M., clear to 8 P. M., overcast I 
afterwards. Rain from 2 to 8 
A. M. &fmm9to 11 P. M. 

O v e r c a s t t 0 6 a . ~ . L i t o l l ~ .  
~ . \ i & - i  afterwards.Li htning 8 

tow at l l p . ~ . ~ s i i  at 2 1 3 ~ .  u. 
Clearto2A.M. ' Y t o 4 ~ .  x., 

clear afterwards. Slight rain a t  
104 A. M. 

CeartoL~. M. L i t o l ~ . ~ .  ni 
to 6 P. M., clear afterwards. 
Sli ht rain at 1 P. M. 

&earto7A.M.^ito81.~, 
clear afterwards. 

Clear to 6 A. M. ^i to 6 P.M., 
overcaet afterwards Thunder rt 
41 P.M. & from 7 to 9 P.M.Light- 
ning at 7 P. M. Light rain at 
4b P. hf. 

k i t o  4 ~ . ~ , L i t o l O a . ~ .  
î to 1 P. ~ . \ h - l  to 4 P. M. over- 

cast afterwards. Slight rain at 
6) & 9 P. M. 

Clear to 6 A. M Li to 9 A.M. 
overcast to 7. P. M. \i after- 
wards. Lightnmg to S from 8 
to 11 P.M. Rain at 7 4 & 1 O ~ x .  

Clear to 6 ~ . ~ . , o v e r c a s t t o 8 ~ ,  
M., clew afterwards. Rain a t  8 ~ -  
M. & from 11 A. M. to 4 P. M. 
h i  Cumdo ,strati,& Nimbi. 



Adstract of tAe Reautlr of the Houri) Hekorological Odaervations 

taken at the Surveyor General'r O$ce, Calcutta, 

in the month of SejdiemJer 1887. 

... Mean height of the BaromeQer for the month 
Max. hei ht of the Barometer occurred at 11 A. X. on the'29th 
Yin. beip$t of tlle Barometer occurred at 4 P.M. on the 16th 

... E x t r m e  ro t ye  of the Barometer during the month 
... Mean of the daily Max. Preseures ... ... 
... Ditto ditto Min. ditto ... ... ... Mean daily range of the Barometer during the month 

Inches. 
... 29.646 ... 29.848 
... 29.343 
,.. 0.606 ... 89.708 ... 29.583 
8 . .  0.128 

... Mean Dry Bulb Thermometer for the month . . . . . .  83.1 
Max. Temperature occurred at 2 & 3 P. x. on the 1st & 12th.. ... 92.6 
Min. Temperature occurred at 6 & 7 A. n. on the 22nd . . . . . .  76.0 
Eztrsnre ramp of the Temperature during the month . . . . . .  16.6 

... Men of the daily Max. Tem rature ... . . . . . .  88.1 
... Ditto ditto Min. Eto, ... . . . . . .  79.7 

Mmn &ily range of the Temperature during the month ... ... 8.4 

... Mean Wet Bulb Thermometer for the month 80.3 
Mean Dr Bulb Tllermometer above Mean Wet Bulb Tj tknomei i  2.8 
~ o m ~ u t e i  Mean Den-point for the month ... 78.3 
Mean Dry Bulb Thermometer above compute2 Gean ~ e i - p o i n t  ... 4.8 

Inches. 

... Mean Elnutic force of Vaponr for the month ,.. ... 0.949 

Troy grain. 

Mean Wei ht  of Va our for the month ... ... ... 10.18 
• ~ d d i t i o n a l b e i  U o! Va our required for complete ~aturation ... 1.68 

Mean degree of %umidity & the month, complete saturation being unity 0.1 

Inches. 
Rained 26 days.-Max. fall of rain during 24 h o w  ... ... 8.06 
Total amount of rain during the month ... 13.70 
Tobl  amount of rain indicated by the Gauge akched  &the anemo- 

meter during the month ... . ... 12.41 
Prevciiling direction of the Wiid.. . . . .  S. W. &s. 8. E:' 





Metewohg ica l Obamaliona. lx lriii 

Abrhact of tAe Reaulls of the Hourly Meteorological Obaervcrtionr 
&ken at! the Surveyor GeneralJa Oflee, Calcutla, 

in  the morztA of Oclober 1867. 

Latitude 2e0 3s' 1" North. 'Longitude 88' 20' 34" East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Ohemations and of the Hygrometrical elements 
dependent thereon. 

I Inches. / Xnohe~. I Inches. I Inches. I o I o 1 o I o 

-- 

m e  Mean Height of the Barometer, as likewine the Dry and Wet Bulb 
Thermometer Means me derived, from the hourly obclervations, made during' 
+he day. 

A 

Range of the Tem erfi 
ture d u h g  tbe &. 5 d 

a 3 
Q.4 

O 5 3 0 4  
Bange of the Barometer 

during-the day. 

I 
Max. 1 Min. 

Date. 
.YJ a -a " E p  x 
5:' gs 2. 



. . 
Akcract o/ lhe Rarl ls  fl Me Hourly Mekorological O I r e r v a h  

laken al /he Surveyor General'8 O$ice, C a k n l ,  

Daily If-6, &c. of the Ob.~ervatione and of the Hygrometrid elewnb 

dependent &emon.-(Continued.) 

t 

- 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
I 6  
17 
18 
19 
20 
21 
22 
23 
24 
$5 
26 
27 
28 
29 
30 
31 

All the Hytpometcid elements are oomputed by 'the G~~I& I I  ConrtaP'I- 

o 

79.7 
80.6 
81.1 

.79.7 
7 
79.9 
79.4 
78.2 
7 .7  
78.3 
77.9 
78.3 
78.3 
77.9 
76.4 
74.4 
74.8 
77.8 
76.2 
76.4 
77.4 
78.2 
78.3 
77.6 
77.2 
76.2 
'14.3 
71.6 
69.2 
69.4 - 
71.7 

o 

1.8 
2.4 
2.9 
3.7 
3.3 
4.0 
4.0 
6.6 
6.2 
6.9 
4.9 
6.0 
4.6 
6.6 
6.7 
6.8 
6.7 
3.3 
0.9 
2.0 
3.4 
2.7 
4.6 
3.8 
2.1 
3.5 
6.1 
7.0 
7.2 
7.6 
1.4 

o 

78.4 
78.9 
79.1 
77.1 
77.2 
77.1 
76.6 
74.3 
73.4 
74.2 
74.5 
74.8 
76.1 
74.0 

-- 
o 

3.1 
4.1 
4.9 
6.3 
6.6 
6.8 
6.8 
9.6 

10.6 
10.0 
8.3 
8.6 
7.8 
9.4 

Inohee. 

0.952 
.967 
.973 
.913 
.916 
.913 
399 
.835 
.811 
.%id 
.840 
.849 
.857 
.827 

71.7 1 11.4 
69.6 11.6 

.768 

.?I7 

.729 

.868 

.R71 
354 
.854 
.890 
.857 
.849 
,875 
.81Y 
.744 
.651 
.601 
.699 
.741 1 

70.1 
76.5 
75.6 
75.0 
75.0 
76.3 
75.1 
74.8 
76.7 
73.7 
70.7 
66.6 
64.2 
64.1 
70.6 

T. gr. 

10.25 
.39 
-42 

9.80 
.83 
.78 
.63 

8.94 
.67 
.91 

9.03 
.09 
.19 

8.88 

' 11.4 
5.6 
1.6 
3.4 
6.8 
4.6 
7.7 
6.5 
3.6 
6.0 
8.7 

11.9 . 
I2.2 
12.8 
2.6 

.24 
7.71 
.85 

9.36 . 
.26 
-20 
.69 
.19 
.13 
.43 

8.86 
.03 

7.04 
6.53 
.60 

8.10 
,.. , .,. f 

T. g. 

1.06 
.43 
.76 

2.16 
1.92 
2.35 
.33 

3.16 
-46 
.33 

2.12 
.84 
.60 

3.08 

1l-/ ' 8 .  

0.91 
.8d 
.86 
.B 
.% 
.81 
.81 
'74 
.fl 
.73 
,77 .n 
1 
.74 

.62 

.60 

.46 
1.82 
0.48 
1.06 
.87 
.51 

2.66 
.ll 

1.16 
8 

2.69 
3.31 ' 

.19 

.36 
0.a 

.Dl 

.@ 

.69 

.84 
-95 
.% 

.# 

.fl 

.81 
-69 
.83 
-76 
.@ 
.@ 
-66 
.@ 





Abst~acl  of the Reqlk of the Hm~rZy XrCmroEogicaE O h e m a h  

taken nt  iRe Brvryor General's Ofice, Galmttu, 

in t i e  mmtR of October 1867. 

All the Hygrometrical elements are compulted by the Greenwich C o n a t *  

Hourly Mesna, be.  of the Oboervstionr nnd of the Hygrometrical elorw~~b 
dependent thereon.-(Continued.) 

4 rr 
0 

Hour. 

I 

I 

Mid- 
night. 

1 
2 
8 
4 
6 
6 
7 
8 
9 
10 

Incbn. 

0.854 
-851 
.861 
.846 
.746 
.840 
.843 
.860 
.849 
.830 
.806 
-792 

-- 

o I o ' 0 

i O 
76.6 2.3 
76.4 2.1 

0.88 
.89 
.go 
-90 
.91 
-91 .* 
.91 
.@ 
.76 
.I1 
.fl 

.66 

.a 

.65 

.a 

.fl 
39 
-76 
.m 
.@ 
.% 
.@ 
-83 

T . .  

9.24 
.21 
.22 
.17 
.17 
.12 
.lb 
.31 
.16 
8.91 
.63 
.4t 

.33 
-26 
.21 
.21 
.31 
.% 
.82 
.96 

9.01 
.ll 
.17 
.16 

76.0 
74.9 
74.9 
74.7 
74.7 
74.5 
74.6 
76.2 
74.8 
74.1 
73.2 
72.7 

76.2 
76.0 
76.9 
76.7 
76.7 
76.4 
77.2 
77.6 
77.6 

7.3 

T. gr. 

1.23 
-14 
-00 

0.99 
.90 
.89 
-81 
.91 
1.86 
2.77 
3.60 
410 

.31 
-38 
.47 
.65 
.18 
3.79 
2.76 
-28 
1.94 
.67 
.% 
.34 

3.9 
3.6 
3.2 
3.2 
2.9 
2.9 
2.6 
2.9 . 6.8 
8.6 
10.7 
12.4 

72.2 
71.9 
71.8 
71.8 
72.1 
72.6 
73.8 
74.2 
74.6 
74.6 
74.8 
74.7 

1.9 
1.9 
1.7 
1.7 
1.6 
1.7 
3.4 
6.0 
6.3 

7.7 
7.9 
8.0 
8.1 
7.6 
6.8 
6.0 
4.2 
3.6 
3.1 
2.7 
2.6 

1 
Boon. 

1 
2 
3 
4 
6 
8 
7 
8 
9 

I 0  
11 

- 

13.1 
13.4 

' 77.G 
77.4 
77.4 
77.6 
7.4 
77.4 
77.3 
77.1 
77.0 
76.8 
76.7 
76.6 

13.6 
13.8 
12.8 
11.6 
8.6 
7.1 
6.1 
6.3 
4.6 
4.3 

.771 

.771 

.778 

.790 

.822 
332 
.8U 
.843 
349 
.846 



Xeteorolqicd Obscrvalions. lxxvii 

Ah&act of the &&La of the Hmrly dleteorohp'cad Obamationa 
token at the Survqor GeneralJa Om, Calcutta, 

in the mmtA @ Octoder 1867. 
Solar Radiation. Weather. kc. 

3 
23 
".S 

- 
844 B 
a F; 2 

. 

~ e n e r +  upect of tbe sky. 
h i l i n g  

direction of the 

h i  to noon. Overcast to 3 P. 
x. Clouds of different kinds af- 
terwards. Rain at 1 & 2 P. Y. 

Clear to 6 A. M: L i  to 11 A. M. 
-i to 8 P. Y. Clear afterwards. 
Thunder at 24 P. M. Slight rain 
at 6 P. x. 

C l e a r t o 7 ~ . ~ . n i t o 7 ~ . ~ .  
Overcast afterwards. Lightning 
from 8 to 10 P. M. 
\̂ i to 6 A. x .  L i  to 1 P. M. 

Clouds of different kinds after- 
wards. High wind at 9 P. x. 
Lightning from 7 to 9p.x .Slight 
ram at 9 P. x. 

Clear to 4 A. M. L i  to noon. 
^i afterwards. Lightning a t  8 & 
11 P. x. Thunder & slight r u n  
at a P. Y. 

Clear t o 6 r . ~ . ~ i t o 6 ~ . x .  
Clouds of diflmnt kinds after- 
wards. 
u&\i to8a.~ .^iaf terwsrds .  

C l e a r t o 1 1 ~ . x . ~ i t o 4 ~ . ~ .  
Clear afterwards. 

C l e a r t o 8 ~ . x . L i t o 3 p . x .  
^i to 8 P. M. Clear dbrwarda. 

Clear to 9 A. M. to 6 P. x. 
Clear afterwl~ds. 

Clear to 8. A. Y. h i  afterwards. 
6 & L i  to 9 A. M. 1 

P. x. L i  to 7 P.M. *iafterwards. 
\i to 8 A. x. " i t o 4 p . ~ .  

Clouds of different kinds after- 
wards. 

C l e a r t o 2 a . x . L i t o 8 n . ~ .  
ni to 6 P. x. Clear afterwards. 

Cle&?to10A.M."ito3~.~.  
\i afterwards. 

Clear nearly the whole day. 
Slightly foggy a t  10 & 11 P. Y. 

C l e a r t o 1 0 ~ . ~ . \ i t o 6 ~ . ~ .  
Clear aftarwards. 

~ i t o 7 ~ . ~ . " i t o l l ~ . ~ .  
Overcast afterwards. Light rain 
a t n o o n & l  ~ . x . & f r o m 9 t o 1 1  
P. M. - -  - -- -- 

A 

o 
... 

127.0 

131.0 

124.0 

,a 

"% 

5 2 
fb 
0.2 

. .. 

... 

3.7 

$ai Wind. 

... 

... 

... 

... 

... 

... 

. . . 

... 

... 

... 

... 

. . . 

... 

... 

'Inches 
0.81 

... 

... 

... 

9. by E.  & variable. 

s. by E. & 8. 

9. & 8. 9. W. 

9. 9.W. & variable. 

5. W. & 9. fj. W. 

S . S . W . & S . W .  

W . S . W , & S . S . E .  
N . W . & W . N . W .  

N . W . & N . N . W .  

N. E. & E. N. E. 

9. 
Variable. 

N .N .W.  

N . E . & E . N . E .  

E . N . E . & N . E .  

E. N. E. . 

N.N.E .  

E . N . E .  

I ... 

180.8 

132.6 
128.4 

128.0 

126.0 

lG.6 

129.8 

127.4 

126.0 

126.6 

120.0 

... 

. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
0.11 

-- 



Solar Radiation, Weather, &c.-f C m t i d . )  
,d a I 8 21 . . 

direction of .t 

Overcast. Thunder at 24 P. M. 
Rain from midnight to 6 A. r. 
& from 10 A. M. t6 6 P. M. 

119.4 2.06 E. & variable. I I Overcast to 8 A. x. L i  & 
to 1 P. M. Overcast dterward~. 
Rain at midnight, 2 & 4 A. K., 
2 P. LI., & from 4 to 9 P. X. 

126.5 ; W.N.W.&W.S.W. ... , b - i  & L i  to ~ A . x .  OvercarC 
t o B ~ . ~ . ~ i t o l ~ . ~ . ~ i t O 5  
P. x., clear afterwards. 

131.7 ... W. 8. W.& variable ... L i  to 6 A. X. mi to 1 P. M. W 
to 6 P. M.. clear a f t e m &  

General aapect of the m, 
! &,: 

129.6 5. W. & E.P. E. 
N.N. E. & variable. 

.- . - 

he 

124.0 ... N. by W.& vsriablc 

126.0 ... N. by W. & N byE. 

126.2 .;. N.E. &N.N.E .  

126.4 ... N.E.&N. 

123.2 ... N.N.E.&N. E. 

... 2.31 E . N . E . & N . E .  

6 E 

Slight rain i t  n&n. 
.. . mi to 4 P.M., clear afbr~ardr. 
2.0 Clear to 6 A. m. ni to 7 P. M, 

clear afterwards. 
... C l ~ c l r t o 6 ~ . ~ . ~ i b l O ~ . ~ .  

Overcast to % P. M. Clouds of 
different kinds to 8 P. u., clear 
afterwards. Thunder at 12t A. 
M. Rain at 10 A.M. & from noon 

^i to 5 r. x.Clear afterwards. 
Slightly foggy from 9 to 11 P.M. ... t l ea r to  11 A.M. - i to  8 P.M. 
Clear afterwards. F o w  fmm 
midnight to 4 A. M. 

. .. Clear to 1 A. M.  u to 4 A. M. 
Clear to 10 A. X. Li t o 6 ~ .  Y. 
'Clear afterwards. .... C l e a r t o 6 ~ .  ~ . \ i t o S r . ~ .  
Clear afterwards. 

... Clear t o 5 ~ . x . ~ i t O S ~ . ~ .  
L i  & ~i afterwards. 

1.3 \ h i  to 2 A. x. Overcast after- 
wards. Rain from 3 A. Y. to 11 



. . . .  

AWbct  of Ike h a l l 8  of the Hourly diGleorologieal ObaervaLionr 

... Mean hei ht of the Barometer fbr the month 
Max. hei %t of the h m e t t r  occurred at 9 A. u. on the i&h 
Min. he;& ot  the Barometer occurred at 3 P.M. on the 12th 
Ezttmna rang* of the Barometer during the month ... ... .Mean of the duly Max. Pressures ... ... 
Ditto ditto Min. ditto .,, ... ... Man &ily r a v e  of the Barometer duriag the'G0nt.h 

... Mean Dry Bulb Thermometer for the month ... 
Max. Temperature occurred at 1 & 3 P. u. on the 8th & 11th.. ... Min. Temperature occurred at 6 A. m. on the 29th & 30th. 
E t t r m e  range of the Temperature during the month ... 
Mean of the daily Max. Tem rature ... ... ... 
Ditto ditto M i .  8b, ... 
Man daily Tangs of the ~e rn~era tu re '&r in~  thl mon th... 

... Mean Wet Bulb Thermometer for the month 76.9 
Yean Dr Bulb Thermometer above Mean Wet Bulb 'I'&;momet.& 4.3. 
cOmPute$ Mean Dew-point for the month ... 73.9 ... M- Dry Bulb Thermometer above computed mean ~ e & o i n t  7.3 

Inches. . 

~ e a n  Elastic force of Vapour for the month ... ... ... 0.824 

R o y  grain. 

Mean Wei ht  of Va our for the month ... ,.. ... 8.88 
~ d d i t i o n d b i  ht  o f  Va ur required for mmplete saturation ... 2.33 
M- degree of kuniditj g t h e  month, compbb saturation being unity 0.79 

Inches. 
Wmed 10 days.-Max. fall of rain during 24 hours '... ... 2.43. 
Total amount of rain during the month ... 8 .U-  
Total amount of rain indicated by the Gauge attached to the anemo- 

meter during the month ... ... 8.01 
S%o~rlling direotion of the wid . . . . . .  N. E. &'E. N. E:' 





Meteorological Obamaliow. lxxxi 

Abstract of the Resulta of the Hourly Meteorological 06aematwna 
taken at the Surveyor GeneraPa OJice, ~ ~ t t a ,  

in the month of November 1867. 

Latitude 2%' 33' 1" North. Longitude 88' 20' 3PN East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, k c .  of the Observations and of the Hjgrometrical elementa 
dependent thereon. 

!- . I  1 
I I 

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during . I 

ths day. 



Abstract fl /he Resulk fl fhe Hour.& Medeorological ObsercoCiou 

hkeu at the Surveyw Geueral's OJce, Calcutta, 

itc the mrrld of ,Vot.etider 1867. 

Daily Meanr, &c. of the Obsewationa and of Lhe Hygrometricd e lend 
dependent thereon.-(Continued.) 

I 
0 

.81 .m 

.% .fl 

.33 .5& 
9 72.0 3.4 69.6 

.23 1.23 .g 
12 72.5 1.9 71.2 8.2 .766 .25 0.90 .@ 
13 
14 
15 
16 
17 
18 
.19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
SO 

74.8 
73.6 
70.3 
66.8 
67.1 
69.1 
69.3 
68.1 
68.8 
68.3 
68.0 
68.0 
66.5 
64.8 
65.1 
64.9 
64.4 
62.2 , I 

13.9 %: 1 03 

i , , 

2.0 
2.7 
4.7 
6.0 
6.2 
6.9 
6.1 
6.2 
6.8 
6.0 
6.7 
6.9 
6.4 
7.3 
7.3 
7.0 
6.G 
7.7 

All the Hygrometrical elements are computed by the Greinwich : h o d  

.96 

, 

71.4 
71.7 
67.0 
62.0 
62.1 
5.0 
66.0 
63.8 
64.7 
64.1 
63.3 
63.9 
61.4 
69.0 
69.3 
69.3 
59.1 
56.0 

- 

3.4 
4.6 
8.0 
10.8 
11.2 
10.0 
10.4 
10.6 
9.9 
10.2 
11.4 
10.0 
11.6 
13.1 
13.1 
12.6 
11.9 

.761 

.768 

.659 

.669 

.561 

.617 

.617 

.693 

.611 

.699 

.684 
695 
,658 
.606 
.611 
611 

.30 

.35 
7.18 
6.11 
.13 
.73 
.73 
.46 
.66 
.64 
.37 
.60 
6.99 
.64 
.69 
.69 
.67 

.96 
1.34 
2.13 
.60 
.71 
.68 
-70 
.66 
.64 
,858 

. .86 
.61 
.74 
.99 
3.01 
2.89 

$8 

.% .n 
-10 
$9 

i 31 
.?I 
.fl 
3 
.@ 
.fl .* 
-6 
.g 
.@ 
-6% 



Me feoro log ica l 0baer.l~atimr. lxxxiii 

I' Airtract o/ tAe R e s ~ t l k  of lAe Horrr?y Meteorologicat Obaervationr 

taken at f i e  Srcrceyor Generalye O$ice, Calcutk, 

in  fke monfd of Nocember 1867.  

Haarly Neana, &c. of the Observationn and of the Hygrometrical element8 

. 

Hour. 

Mid- 
night. 

1 
9 
3 
4 
6 
6 
7 
8 
9 
10 
11 

Noon. 
1 
S 
3 
4 
6 

The Yean Height of the Barometer, as likewise the Dr~r and W e t  Bulb 
!hersnometer Means are derived from the obeenatione made a t  the rieved 
boon during the month. 

dependent thereon. 

* e  o e 

.; gg 
X $, 

a54 

Inchea. 

29.986 
.971 
.963 
.974 

30.006 
.022 
.044 
.06Q 
.086 
.087 
.068 

.042 

.012 
00.W 
.979 
,978 
.989 

Range of t l ~ c  Barometer 
for each hour during 

the month. 

13 i s0.m 
7 .018 

'9 2 
Range of the Tempem- 

ture for each hour 
during the month. 

kE! 

n.. . I r.. MY. 

Inches. 

30.002!30.176 
,163 
.149 
.I39 
.la 
.167 
.I71 
.191 
.216 
.229 
.231 
.W8 

.176 

.I48 

Inche~ .  

28.954 
.693 
6 
564 
,892 

29.429 
.688 
.666 
.724 
.702 
.788 
,788 

.786 

.785 
.123 / ,722 
.111 .706 

I n c h e ~ .  

.10g 

.117 

.136 

.160 

' I  
o 

.G90 

.708 

.a9 

.626 

0 

67.2 
86.4 
66.6 
66.6 
66.2 
84.8 
63.9 
63.6 
66.8 
69.6 
70.4 
70.5 

70.6 
71.4 
71.7 
71.6 
71.4 
71.0 
71.0 
70.6 

83.4 
82.6 
81.8 
81.5 
81.0 
81.0 

.4Ol 

.406 

.416 

.409 
7 
.636 

0 

11.6 
11.6 
11.9 
10.6 
9.6 
10.0 
10.7 
10.9 
9.8 
8.9 
9.1 
11.0 

12.0 
11.3 
11.7 
11.0 
10.4 
10.6 
10.0 
10.6 

i 

79.7 
79.6 
78.6 
77.6 
76.8 
74.7 

78.8 
78.0 
77.6 
76.0 
74.8 
74.8 
74.6 
73.8 
76.0 
78.6 
79.6 
81.6 

8'2.6 
82.7 

1.222 
.470 
.a05 
586 
.264 
0.728 
.683 
526 
.492 
.467 
.4&3 
.420 

.390 

.393 

. 
71.2 
70.7 
70.2 
69.6 
69.3 
69.1 
69.4 
72.2 
74.6 
76.6 
77.9 

78.7 
79.3 



Abstracl of the Resrilfs of the Hourly Meteorobgieal Obrerva th  

taken at f l e  Stcmeyet GeneraPs Ofice, Calcuffa, 

in the month of. ATovember J867. 

Hourly Means, &c. of the Observations and of the Hygrometricd clemmtr 
dependent thereon.-(Continued.) 

Hour. 

I 
Noon. 

1 
2 
3 
4 
6 
6 
7 
8 

Mid- 
night. 

1 
' 2 

3 
4 
6 . 
6 
7 
8 
9 
10 
11 

- 
~ U ' t h e  Hygrometricd elements are computed by the Greenwich Conntu~b. 

0 

68.7 
68.4 
68.0 
67.6 
67.2 
Ui.0 
67.0 
67.0 
68.6 
69.2 
69'.9 
70.2 



. Meteorological Odsemationa. lxxxv 

Abstract of the Remlk  of the Hrarly Meteorological Obse~walioua 
taken ad t i e  Surweyor GeneraP~ Ofice, Calcutta, 

in t i e  mo~llh of Novemter 1867. 
Solar Radiation, Weather, &c. 

8 I 

1 

2 

3 

4 

6 

6 
7 

I 8. 
I *  

9 

30 

1s 

12 

13 

14 

1s 

16 

17 

m'4 u.- 

o 
... 

... 

124.0 

120.6 

120.0 

120.6 
120.0 

119.0 

,.. 

. 

.... 
. 

... 

... 
121.0 

110.0 

116.2 

n w 

% 
General a s p s t  of the Sky. 

Prevainng 
direction of the 

0vercast.High wind from 2 to 
7 A. x. Gale h m  6 to 11 P. x. 
Rain at 2, 3,7,8,11 & noon & 
from 6 to 11 P. 16. 

Overcast to 1 P. x., L i  to 8 P. 
M., clear afterwards. Heavy 
driving rain from midnight to 
4 A. x. Drizzled from 6 to 10 A. 
M.FO gy at 7 & 8 P. M.A cyclone 

over cdcntta. 
C l e a r t o l ~ . x . , u t o 6 ~ . ~ . ,  

Li to 4 P. Y., clenr afterwards. 
Slightly foggy at 4 & 6 A. Y. 

C l e a r t o 7 ~ . x . , l ; i t O 6 ~ . ~ . ,  
clear afterwards. Foggy from 1 
to 6 ~ .  x. & from 7 to 1lp.x. 

Clear. Foggy from midnight 
to 3 A. Y. 

Cleai.. 
Clear. Slightly foggy from 7 

to 11 P. Y. 
C l e a r t o 6 ~ . x . , \ i t o 6 ~ . ~ . ,  

clear to 9 P. x ., Li afterwards. 
Slightly foggy from midnight 
to 2A. m. 

\i to 2 A.M., stratoni to noon, 
clouds of different kinds to 7 P. 
Y ., stratoniiafterwards. 

Stratoni to 6 A. x., overcast 
afterwards. Rain fmn 6 A. X. to 
9 P. x. 

Overcast to 7 A. M., L i  after- 
wards. Light rain at 6 & 6 A. X. 

L i  to 6 A. x., overcast to 4 P. 
M., L i  afterwards. Slight rain 
from 11 ~.m. to  1 P.M. & at ~ P . Y .  

Scuds from N. to 4 A. m., Li 
to 7 P. M., clear1afterwards.Light 
rain at 23 P. X. 

Overcast to 10 A. n.,"i after- 
wards. 

C l e a r t o l r . ~ . , n i t o ? ~ . ~ . ,  
clear afterwards. Foggy at2 & 2 
A. x. 

L i  to 4 A.Y ., clear afterwards. 
Slightly foggy at 7 & 8 P. M. 

Clear. 

,a 
E A 

dz 
2 

m ... 

... 

... 

... 

... 

... ... 

... 

... 

+ 

... 

... 

... 

... 

... 

... ... 

$0  Wind. 

4e 1 
Inche8 
1.12 

e2.74 

... 

E. N. E. & N. N. E. 

vane broken 

... 

... 

... 

... 

... 

... 

0.90 

... 
0.09 

... 

... 

... 

... 

... 

i 

N. 
N. & N. W. 

N. 

N. & E. 

E. 

E. 

N .&N:N.E .  

N. & N. by E. 

N. & N. N. W; 

N .N .W.&N.W.  

Variable. 

S .B .W.&W.S .W 



I 
! Abrt,.act of tAc RmCk of tAa How& Meteordogiwl O b m a t h  

taken at tAe Surveyot General's O&, &kmC&, 
in tks tnorztk of Nwerxk 1867. 

Solar Radiation, Weather, BC. 

Gsnenlaspectd the 8b. 

,a 
zg 
4. 

Prevailing 
ditection of tbe 

wind. 
a 
d 
18 

19 

80 

21 

22 

2s 

24 

26 

26 

27 

28 

29 

H 3 . 1.: 

* B 
s.2 
w'  

o 
118.6 

... 
120.0 

123.0 

122.01 

116.0 

117.0 

116.2 

... 
117.6 

116.6 

114.0 

m 
9. . 
S . S . E . & E .  . 
N. N. E. & N. E. "' 

N .., 
I N. & N . E .  : ... 
j 

N. i ... 

N. E. ... 
N.& N.N. E. ... 
N . E . & . N N . W .  ... 
N . & N . N .  E. I ... 
N.8 .N.N.W.  ... 

variable ... 

... 
/ 

I 
I 
! 

$44 
0 4 2  

Inches 
... 
... 
... 
... 
... 

... 

... 

I ..' 
... 
... 
... 

. . . 

Clear to l l r .~ . , ? to3? .~ . .  
Li afte-. 

C l e a r t o 7 ~ . x . , ~ i t o 7 ~ . r ,  
clear afterwuds. 

~i to 2 A.M., o leu to 10 A.X, 
^i to 6 P. Y., clear a h d .  

Clearto 10 A. Y.. Clito6~.Y., 
clear afterwards. 

C l e a r t o 7 ~ . n . , \ i t o l O ~ ~ . ,  
-i to 6 P. Y., dear dtawda.  

from 8 to 10 P. X. 'F ear to noon, m i  to a P. r., 
\i afterwards. Fo fmm 4 0 
71. Y. &from8to?% P. S. 

C l e a r t o b ~ . x . , \ i & n i t o 6  
P. Y., clear sffsrwsrds. 

C l e a r t o l l ~ . ~ . . ~ i t o b ~ . 1 1 ,  
clear afterwards. 

Clear to 8 A. Y., \i &-i to 6 
P. M., clear afterwards. 

C lea r to6r .~ . , \ i tO lO~.Y,  
^i to 6 P. Y. clear a f t e d .  

C l e a r t o 6 ~ . ~ . , \ i b l O ~ . Y .  
Stratoni to 1 P. Y., \ i&nito6 
P. Y., clear ~~~. 

C l e ~ r t o b ~ . ~ . . \ i b 6 ~ . % ~  
clear aftemards.Slightly fog0 
from 8 t o  11 P. Y. 

C l e a r t o 6 ~ . ~ . , \ i t o 6 p . X . ,  
clear afterwuds. Slightly foggf 
at midnight & from 6 to 7 Lr. 

91 .!ma s 
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dlsfract of the Besnlld of the ITotcrly dfeieorological Obsel-rafiosa 
taken at the Surveyor General's Oflce, Calcwtla, 

iu the utonfh of December 1867.  

Latitude 28' 33' 1" North. Longitude 88' 20' 34." Enst. 

Height of the Cintern of the Standard Barometer above the sea lerel, 18.11 feet. 

Daily Means, &c. of the Obserratione and of the Hygrometrical elements 
dependent thereon. 

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
!I%ermometer Metins are derired, from the hourly olsrr~ations, made during 
tbe day. 

1 

5 F; 
2 

8 1  
X H  " 
o 

69.4 
70.9 
71.0 
71.6 
70.0 
68.9 
68.9 
67.0 
66.6 
66.4 
64.7 
65.3 
67.9 
tif1.7 
67.7 
61.4 
69.1 
68.7 
68.3 
67.7 
67.0 
66.8 
66.9 
66.6 
66.3 
67.8 
70.1 
69.6 
68.1 
66.8 
66.0 

Date. 

1 
a 
3. 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13  
14  
I 6  
16  
I7 
18 
1 9  
20 
21 
2 2  
2 3  
24 
2 5  
2 6  
27 
28 
2 9  
30 
31 

cr 
O 

224 . p  g 2 
k ~ 2 %  

8 

Inches. 

50.126 
.wd 
.lo0 
1 
.101 
.047 
.021 
.048 
.058 
.083 
.068 
.056 
.075 
.Mf 
.057 
.102 
.lo8 
-093 
.09d 
.057 
.042 
.057 
.099 

.058 

.056 

.082 

.085 

.WG 

.082 

Bnnge of the Barometer 
during the day. 

a .  1 M i .  ,I D X  

Inches. 

30.201 
.I63 
.173 
.I93 
,189 
.116 
.088 
.126 
.I24 
.173 
.163 
.I31 
.I66 
.I39 
.110 
.I80 
.169 
.173 
.1&3 
.126 
.lo9 
.138 
.I77 

Range of the Tempera- 
ture during the day. 

Max. Min. DiP  i i  
o 

76.6 
78.2 
77.6 
78.2 
77.6 
77.0 
77.1 
75.0 
7G.O 
74.2. 
72.6 
74.8 
73.6 
7 . 2  
75.0 
74.6 
78.2 
16.6 
77.0 
75.8 
73.4 
76.7 
75.2 
76.6 
73.6 
76.4 
78.2 
78.0 
76.6 
74.7 
73.4 

Inches. 

30.071 
.w24 
.039 
.Of36 
.OM 

29.087 
.961 

30.003 
.OOl 
.029 
.013 
.oS 
.014 
.010 

29.997 
30.046 

.067 
2 2  
.022 

29.996 
.986 
.908 

/ 30.0U 

Inches. 

0.130 
.139 
.134 
.I27 
.1&3 
.128 
.127 
.14Y 
.I23 
.141 
-150 
.146 
-151 
.I29 
.113 
.I34 
.112 
6 
.1!26 
.I31 
.I23 
.140 
.I31 

65.2 
65.0 
63.4 
61.5 
63.0 
60.6 
68.6 
69.0 
67.5 
68.0 
69.8 
61.5 
61.0 
60.0 
m.0 
61.5 
80.5 
60.2;  
60.0 
59.2 
00.0 
69.0 
M . 5  
60.0 
62.0 
68.5 
61.4 
00.0 

,187 
-119 
.I35 
.I10 
1 2  
.132 
.150 
.127 

12.3 
18.2 
14.2 
15.5 
14.1 
14.6 
17.6 
16.2 
15.0 
16.8 
15.7 
11.7 
14..0 
146 
16.4 
16.0 
16.5 
15.6 
18.4 
17.5 
16.2 
16.6 
13.0 

1 16.4 
16.2 
16.6 
14.1 
14.7 

::::I 1% 

68.5 I 14.9 

.138 

.ldl 

.16Y 

.167 
,180 
,144 

..OK3 
.011 
.086 
.@25 

' .@YO 
0 7  



B68tracll fl Iie Resnlls fl tk flourl' Melewologicnl OCsem(~liorr 1 
tuketr ad the S~brveyor Ceueral'a Ofice, Czlnrlta, i 

I 

i rr  /he tnoath fl B e c e d e r  1867. 

Daily Means, &c. of LLe Oherrations md of the Hygrometricd elemenb 
dependent thereon.-(Conli~tued.) 

% 0 

P 

1 
2 
3 
4 
6 
6 
7 
8 
O 

10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
2'1 
23 
24 
26 
26 
27 
28 
29 
30 
a1 

L All the 

o 

63.1 
66.8 
65.3 
64.5 
63.0 
63.0 
61.8 
59.6 
69.3 
58.7 
67.4 
59.3 
61.4 
61.8 
61.8 
62.4 
63.3 
63.1 
64.6 
61.4 
60.1 
60.5 
61.0 
60.2 
00.6 
61.8 
64.4 
63.0 
62.1 
60.7 

o 

6.1 
5.7 
7.0 
7.0 
6.9 
7.1 
7.4 
7.2 
7.7 
7.3 
6.0 
6.9 
4.9 
6.9 
6.0 
6.8 
6.6 
6.7 
6.3 
6.9 
6.3 
6.9 
6.4 
6.7 
6.0 
6.7 
6.6 
6.0 
6.1 

~ ~ g r o G t r i 0 1  

o 

6 . 3 6 1  
61.7 
60.7 
68.9 
57.4 
58.3 
66.1 
63.7 
63.5 
r2.6 
61.6 
64.5 
6ti.7 
67.9 
67.1 
68.4 
68.7 
68.6 
68.0 
66.4 
61.6 
65.6 
66.3 
65.1 
66.0 
67.0 
69.8 
67.7 
67.3 
65.8 

elements 

o 

11.3 
9.2 

10.3 
12.6 
18.6 
10.6 
14.8 
13.3 
13.0 
13.9 
13.1 
10.8 
10.6 
8.8 

10.6 
9.0 

10.4 
10.1 
10.3 
11.3 
P2.4 
11.3 
10.6 
11.6 
10.3 
10.8 
10.3 
11.9 
10.8 
11.0 

are 

Inches. 

0.491 
.654 
.6Y6 
504 
. G O  
.49J 
.459 
.WS 
-421 
.107 
.394 
.435 
.469 
.488 
.475 
.496 
.SO1 
.499 
. a 9  
.464 
.437 
.460 
.4C2 
.4i4 
.4j8 
.473 
.620 
.486 
478 
,465 

computed b;'th;~reenrich 

T. gr. 

6.41 
6.08 
6.88 
-62 
.27 
.44 
.06 

4.69 
.67 
.61 
.38 
.83 

6.17 
.39 
.ZL 
.48 
.63 
.61 
.40 
. I t  

4.84 
.99 

6.11 
4.92 
5.08 
.22 
.7l 
.33 
.27 
.a 

/ 

T. gr. 

2.46 
.15 
.37 
.86 
.73 
.30 
$8 
.61 
$3 
.66 
.42 
.10 
.20 

0.69 
.?k 1 
Jl 
.66 
.@ 
.TO 
.65 
.& 
.6 
.a 
.& , .70 
.70 

1.82 
2.22 
1.91 
2 . s  
.I8 
.20 
-34 
.46 
.27 
.17 
.29 
.07 
,26 
.32 
.67 
.28 
$2 

:,,',*~r, 

.15 
30 
.14 
11 
33 
-71 
5 9  
.66 
.@ 

.@ 

.71 

.w 
./I 
.@ 
an 
.a 

/ 



Abatrwt of the Resaclta of the liortl-ly ~eleorological  O6uervalioire 

&ken at  the Surveyor Gmieral's Oflce, Calcuttcc, 

.in tde tnon M of December 1867. 

Hourly Means, &c. of the Observations snd of the Hygrometricd elements 
dependent thereon. 

- -- 

1 The Mean Height of the Baromoter, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from tho observations nude a t  the several 
horn during the month. 

1 

HOW. 

Mid- 
night. 

1 
P 
3 
4 
6 
6 
9 
8 
9 

10 
11 

s o o n .  
1 
a 
3 
4 
.6 
.6 
7 
43 
9 

10 
S1 

%4+= o a 

284 
.Fa% 
m 5; 8:- 
g5! 

Inches. 

90.080 
.074 
. 
.057 
. a 3  
.Oti2 
.080 
.101 
1 
.l47 
.I47 
,130 

.OW 

.062 

.oas 

.02k 

.022 

.031 

.OU 

.060 

.076 

.086 

.092 

.W 

Range of the Barometer 
for each hour during 

the month. 

xax .  1 a. 1 D s .  

5 
kg 

3 
se 

o 

64.6 
64.0 
63.4 
62.9 
62.3 
61.8 
61.2 
61.0 
65.9 
67.2 
70.1 
2 . 6  

74.0 
76.1 
7 . 6  
76.7 
74.5 
73.3 
71.0 
69.8 
68.2 
67.0 
66.1 
66.3 

Inches. 

30.134 
.125. 
.I13 
.101 
.lo6 
.I10 
.I34 
,151 
.l76 
6 
.201 
,126 

144 
.I13 
.ass 
.083 
.071 
.080 
.097 
.I13 
.1%9 
.131 
.147 
1 

Inches. 

50.024 
,022 
-012 

29.999 
30.000 

.011 

.027 

. 

.089 

.087 

.088 

.073 

. 0 4  
29.998 

.97s 

.968 

.961 

.9?0 

.987 
80.007. 

.026 

.037 

.042 
,030 

Range of the Tempera- 
ture for each holm 
during the month. 

1 1 Max. Min. Diff. 

Inches. 

0.110 
.lo3 
.lo1 
.lo2 
.lo6 
.099 
.lo7 
.lo7 
.I07 
,109 
.I13 
.I83 

.1@ 

.I16 
~ o s  
.I16 
110 
.I10 
.I10 
.lo8 
.I04 
.lo0 
.lo8 
.110 

o 

68.3 
68.0 
67.2 
66.6 
66.6 
66.4 
66.2 
66.6 
69.2 
71.8 
74.5 
28.3 

78.8 
78.2 
78.2 
78.2 
77.7 
76.3 
74.6 
70.0 
72.0 
71.6 
70.6 
701) 

o 

60.6 
69.6 
59.0 
68.8 
68.7 
68.2 
67.6 
67.5 
60.0 
62.6 
66.6 
69.3 

71.2 
72.0 
71.0 
72.0 
.71.6 
70.5 
67.0 
66.0 
64.4 
63.0 
61.8 
81.0 

o 

7.8 
8.6 
8.9 
7.7 
7.8 
8.2 
7.7 
8.0 
9.2 
9.3 
9.0 
7.0 

6.6 
6.2 
7.2 
6.2 
6.2 
6.8 
7.5 
8.8 
7.6 
8.6 

.8.7 
9.0 



Abstracl fl the Resulk of tiZc Hoar& H e b o ~ a d  OIscmtiau 

taken at  the Surveyor Genernl'u Ofice, Chkutta, 
in  IAe moniA of Decenrler 1867. 

Hourly Means, kc. of the Observations and of the Hygrometrieal elerne rlr 
dependenb thereon.-(Winucd.) 

o o Inches. T .  T. gr. 
Mid- I 

1 no..t 3.6 67.2 6.8 .QP; 
2 
3 
J 
5 
t 
7 
H 
! 

10 
11 

I 3.4 5 . 9  
66.1 
I 
55.9 
65.7 
5 .  
59.2 
5 .  
6.4 
55.6 

I .  
59.0 
5q.7 
68.3 
5S.3 
61.6 
61.3 
63.5 
1 

63.6 

the Hygrometrical elements are computed by &e heen*& 

SRl 
55.7 
66.0 
5.i.6 
6 . 1  
I 
5H.4 
6:I.d 
6 .  
6:j.Y 
58.7 
6s.3 

3.4 
3.3 
3.1 
2 .  
7 
4.8 
5 
7.6 
9.4 

10.5 

6.5 
6.5 
t i .  
5.9 
6.5 
5.1 
7.7 

10.6 
1 .  
16.9 

17.9 
19.4 
19.6 
20.1 
1H.4 
17.1 
12.0 
il.9 
9.11 
7.7 
7.4 
7.0 

, 11.4 11.6 
11.8 

.472 

.&;k 

.c~;H 

.4.ili 

.4bR 

..I!+;$ 

. , i t i i  
. .Sfib 
4 

4 1 . 7  
6 ,  C3.8 
6 0 
7 3 . 8  
8 2 
9 (2.7 

0 1 I 

.459 
3 
.45H 
.435 
1 
.4Iil 
.4!tfi  

.51:3 

.glq) 

.611 
,601 

10.8 
9.5 
I 
5.5 
5.0 
4.3 
4.1 

225 
.17 
,12 
.In 
.07 
.11 
.46 
.II; 
.f 19 

4.95 

3.9 

- -- 

6.01 
4-94 
.87 
.H3 

5.01 
.03 . 
.I4 
3 
-6.5 
-4%; 

2 .@ 
2 ;  1 .@ 
.ln ' .a 
.11 I .@ 
.n3 

0.9.5 
1.60 
a.19 
$4 

3.63 

4.03 

.nl 

.69 

. I7  
R.H1 
2.YJ 

.l9 
1.115 

5 
. 

.84 

.@ 

.n 

.lo 

.@ 
d7 

f i  
&I 

5% 

.bl 
-66 
.@ 
.r4 
.I7 
.I8 

, tj I b 



I 

~etcorologicaZ Observaths. xciii 

AbrIroet of  the RGsUGk of th Hour& dletewological Observationr 
lob at tAe &roeyo* General's Ogiee, &lc1(tth, 

irr the montA of December 1867. 
Solar Radiation, Weather, &c. 

.a 
g .El 

!i: 
24 2 

(koatl aspect of the Sky. 

1 

Z 

3 
4 
6 
6 

1 

8 

9 

10 

11 

12 

13 

1 4  

16 

16 

17 

18 
1 
20 
21 

fb ... 
... 
... ... ... . . . 
... 
... 
... 
... 
... 
... 

... 

. 

., 

... 

... 

... ... ... ... ... 

... 
a, .  

\i & Li to 6 P. M., clear after- 
ards. 
Clear to 10 A. M., '3 to 5 P. 

M., clear afterwards. 
Chiefly clear. 
Chiefly clear. 
Clear 
Clear. ~ l l i ' ~ h t 1 ~  foggy s t  mid- 

ni ht & from 7 to 11 P. M. 
bear .  Foggy at midnight & 1 

A. x., & from M to 11 P. M. 
Clear. Foggy at midnight & 1 

A. Y., &fmmMto 10p.x. 
Clear. Slightly foggy from 8 

to 11 P. Y. 
Clear to 7 A. x., m i  to 10 A.M., 

clear afterwards. Slightly foggy 
at  midnight. & 1 A. AC. 

Clear to 8 A. x., thin \i to 6 
P. M., clear afterwards. Foggy 
from 8 to 11 P. x. 

C l e a r t o 6 ~ . x . , \ i t o 3 ~ . ~ . ,  
~i to 6 P. x., clear ahrwarde. 
Foggy from midnight to 7 A. M., 
& from 7 to 10 P. Y. 

\ i t o l l ~ . ~ . , ~ i & \ i n f t e r -  
wuds. 

\i &&to 6~.~. ,o learaf ter -  
m d e .  

Scstd. hi to 6 A. H., clear to 
11 A .  M., *i to3 P. r., clear af- 
tern-nrds. Foggy at !r P. H. 

Clear to n m ,  "i to 5 F. yt., 

clear n t b m r d e .  
Li to 2 ~.lr., ~ l ~ a r  to 11 A.M., 

ni to 2 P. H., clenr nftcrward~. 
Clear nearly the whole day. 
Clcrr. 
Clcar. 
Clcar. 
Clcrir. Slightly fogm nt 11 

P. x. 
Olm~. Slightly fo~gy from 

midnight to ti A. x., S: from 8 te 

L1&eri, D1g111zecI by L- '\ c> 

<- 

N.N.W.&N. 

N.&N.N.W. 

g: & N. .H W. 
N.&N.byW. 
N. 

N. 

N. N. W. & N. 

N. & N. N. W. 

N. & N. by W. 

N.byW.&W.N.W. 

N. & N. W. 

N. 

N. 

N.N. W. & N. W. 

IP. W. & N. 

N.&N.X.E. 

N. 
N. 
N. 
X. 

o 
120.6 

116.5 

114.6 
116.0 
116.0 
111.6 

116.8 

112.0 

1140 

113.5 

113.0 

112.4 

... 
108.0 

112.0 

llAO 

113.0 

114.0 
113.0 
11 1.0 
111.5 

Inches ... 
... 
... ... ... ... 
... 
... 
... 
... 
... 
... 

a .  

... 

... 

... 

... 

... ... ... ... 



xciv ~teoro2ogionZ Obrciaatiom. 

&tract of tAe &uuih Of Em& Jfeteordogicai O t 3 u d  
lrrkea at the SatVqO? OcneraZ'u O&e, &Wta, 

4% hie awuM of D e d e r  1867. 
Sobr Radiation, Weather, &c. 

2' 

26 

26 

M 

28 
a9 
30 

31 

\ i 
hi 

Prevailing 
direation of the 

Wind. 

. . N. 

... 
N. 

. . 

N, . . 
. , . 

N. E. 
... N. E. 

N. 
... 

N. 
... 

. , ,  

. . , 

.., 

.,. 

. , . 

... 

, I .  

... 

... 

. . 

. , ,  

... 

... 

, , . 

C1Lmnli,u 

A d  
$3 . .* " 

o 
111.2 

111.8 

112.0 

119.0 
111.0 
111.6 

... 

Cim, - 
Cirro 

4 

MS w P  4 
a d n  

".d & 
.sna 
Pic 
Inches ... 

... 

... 

... ... ... 

... 

i Strati,*i 
cumuli. 

2 
fb 
.... 

.... 

... 

... ... 

... 

, 

Oiiro-strati, 

V t o 6 ~ . ~ . , \ i & \ i t o t f ~ -  
AC., clear afterwards. Light rain 
at 14 P. r. . - 

Clear to noon. \i & Li to 5 
o. AC., clear a&&. SlightJy 
foggy fmm 8 to 11 P. x. 

Clear. Slightly foggy at mid- 
. . .  ni ht & 1 A. M. 

%hiefly Clem. ... Chiefly clear. 
Chiefly clear. slightly foggy 

at 7.& 8. P. Y. "' 

Clear to noon, ta 6 P. Y, 
elear afterwards:%oggy h m  7 
to 11 P. M. ... 

... 

. . . .  

... ... 

. . . .  
... 

... 

... . . 

. . . .  
. . . .  
. . .  
. . . .  
. . . .  
. . . .  

n-i cumuli atrotishi ~ i ~ h ,  



Ahtract of  dhe Reaultr of  tAe How& zeteorological Obsercaiionr 

taken at  t i e  Surveyor QmeraPs Ofice, Calcutta, 

in the tnonth of  December 1867. 

MONTELY Bxav~rs. 

Mean height of the Barometer for the mon th... 
Max. height of the Barometer occurred at 10 A. M. on the"ist 
Min. height of the Barometer occurred at 4 P. x. on the 7th 
Ertreme range of the Barometer during the month ... ... Mean of the daily Max. Pressures ... ... 
Ditto ditto Min. ditto ... ... . Mean daily range of the Barometer d&ng the 'kn th  

Inches. 
... 90.077 
,.. 30.201 
... 29.961 ... 0.240 ... 30.162 ... 30.020 ... 0.132 

Mean Dry Bulb Thermometer for the month 67.9 
Max. Temperature occurred at 2 P. x. on the 2n;i,'4tb, 17ih& 2i ih 78.2 
Min. Temperature occurred at 6 & 7 A. M. on the 11th . . . . . .  67.6 
Eztrenre range of the Temperature during the month . . . . . .  20.7 

... Mean of the daily Max. Tern r a k e  ... . . . . . .  76.9 
Ditto ditto Min. E t o ,  . . . . . .  60.9 
Mma &ily range of the ~em~eratare 'during thd, month.. . ... 16.0 

Mean Wet Bulb Thermometer for the month ... 61.7 
Mean Dr Bulb Thermometer above Mean Wet Bulb '&imomet& 6.2 
~ o m ~ u t e i  Mean Den-point for the month ... 66.7 

... Mean Dry Bulb Thermometer above computed Gean ~ e w - ~ o i n t  11.2. 
Inches. 

... Mean Elastic force of Vapour for the month ... ... 0.469 - 
!boy grain. 

... Mean Wei ht  of Va ur for the month ... ... 6.17 
... ~ d d i t i o n a l k i  ht oP"~u.~our  required for complete saturation 2.34 

Mean degree of fumidity for the month, complete ~rturation being unity 0.69 

Inches. 
Driszled 1 dayrMax .  fd l  of rain during 24 hours ... ... Nil 
Total amount of rain during the month ... Nil 
Total amount of rain indicated by the Gauge atthched to'lbe anemo- 
meter during the month ... ... ... Nil 

Prevailing direction of the ~ * h  . . . . . .  N. &N. N. W. 



xcvi Meldorohyical ObrmoaljoM. 
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Abstract of the Beurlta of the Hourly Meteorohgical Obaervationr 
tukm ad the Surveyor Generalye Oflee, Culclltta, 

in the month of January 1868. 

Latitude 22' 33' 1" North. Longitude 88' 20' 34." East. 

Height of the Cistern of the StandardBarometar above the sea level, 18.11 feet. 

Daily Means, $0. of the Observations and of the Hygrometrical elements 
dependent thereon. 

The Mean Height of the Barometer, as likewise the Dry and W e t  Bulb 
Thermometer Means are derived, from the hourly observations, made during 
fbe b y .  

5 C 
m $  

a #. 

22 
R M  

o 

65.6 
64.2 
63.0 
66.4 
67.8 
70.3 
71.8 
69.9 
67.0 
66.2 
65.4 
66.3 
68.2 
69.7 
67.9 
66.9 
66.6 
67.0 
68.2 
68.8 
67.4 
68.1 
69.8 
70.9 
70.2 
70.2 
71.2 
73.1 
7'2.0 
70.3 
66.9 

Range of the Temper* 
ture during the day. 

Max. 

o 

73.6 

Date. 

1 
2 
8 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
16 

l7 18 
19 
20 
2 1 
2'2 
23 
24 
26 
26 
27 
28 
29 
30 
31 

71.8 
12.2 
74.6 
77.6 
79.6 
78.6 
76.3 
76.0 
74.7 
74.5 
76.0 
76.5 
78.2 
76.4 
75.4 
76.0 
76.6 
76.7 
77.2 
76.2 
78.3 
79.9 
79.0 
79.9 
78.0 
79.2 
89.0 
80.0 
80.0 
69.7 

4.. 

2 $ .a .s a % " &@I 

X 4 g, 
I a m  

Inches. 

30.097 
.120 
.088 
.OU 

29.996 
,988 

50.001 
.030 
.003 
.027 
.07P 
.101 
.lo1 
.lo3 
.I22 
.071 
.Ol4 
.013 
.036 
.Oi6 
.078 
.039 

29.962 
.984 

b.033 
.087 

29.992 
.9U 

30.016 
.011 
.001 

Range of the Barometer 
during the clay. 

Max. 1 Min. 1 D i l  

65.4 
57.4 
69.0 
64.7 
66.6 
65.4 
69.5 
68.6 
58.0 
58.2 
61.0 
62.7 
60.6 
69.6 
60.4 
58.8 
60.5 
61.6 
59.2 
58.8 
59.6 
63.0 
62.0 
6.2.5 
64.4 
67.5 
65.5 
62.6 
BP.0 

Inches. 

0.121 
.114 
.IS8 
.138 
,166 
1 9  
,117 
.I32 
.I29 
.I39 
.I47 
.14Q 
.131 
.I19 
.160 
.168 
.168 
. l l9  
.151 
.I34 
.I54 
.I53 
.168 
.I55 
.I17 
.145 
.I79 
.138 
.140 
.l63 
.138 

Inchos. 

30.161 
.l85 
,176 
.12.5 
.094 
.064 
.074 
.la) 
.077 
.I11 
.I66 
.I77 
.18d 
,171 
.%I7 
1 
.I09 
.OK1 
.I26 
.I61 
.166 
1 2  
0 
.071 
.083 
.128 
.O8K 
. O l i  
.lo6 
.091 
.08Y 

16.8 
17.1 
18.6 
14.8 
12.0 
10.9 
16.5 
16.2 
16.6 
178 
15.3 
15.6 
16.9 
16.9 
153  
17.7 
16.2 
15.6 
17.0 
19.5 
20.3 
16.0 
17.9 
15.6 
14.8 
12.6 
14.6 
17.6 
7.7 

Inches. 

30.040 
.071 
.008 

29.987 
.928 
.935 
.956 
.988 
.91.8 
.972 

30.019 
.037 
.053 
.052 
.047 

29.996 
.961 
.964 
.975 

30.017 
.012 

29.969 
.8i7 
316 
.968 
.983 
.907 
.879 
366 
.938 - 

.960 



Abstrnet ef a e  Rearrl/a of Me h?ourt?y llieleorological &rnrlh 

taken at !he Surveyor Getteral's O B e ,  Galc*Cta, 

i a  the month of  Jannary 1868. 

Daily Means, &c. of the Observations and of the Hygrometrical e l e k  
dcpendellt thereon.-(Co~~tinred.!.) 

h 
C C 0 " 

P 

-- 

0 0 T. gr. 

68.0 6.2 64.4 11.8 , .k05 .61 .18 .a 
57.2 6.8 62.0 11.0 .46 1.99 .@ 
69.0 6.4 63.9 11.6 1 . 7 3  2.Z1 .@ 
64.2 3.6 6.6 .6. 1-46 -81 1 61.3 1 67.1 3.2 64.5 6.8 ,607 / .68 .40 .a 
67.6 4.3 0 ~ 1  7.7 .699 .56 .89 .id j 63.0 6.9 67.6 12.4 .481 6.30 2.68 ' .a 

10 
11 
12 
33 
I4  
16 
16 
I7 
18 
I9  
20 
21 
22 
23 
21 
25 
26 
27 
28 
29 
30 
31 
-- 
All the Hyg~.~)~~~rtricnl  slclue~~ts are cornputed L?). tlae Greenwich Copst~l* 

-- 

7.9 
7.6 
7.8 
6.6 
6.9 
6.5 
7.9 
7.2 
6.3 
7.6 
7.2 
i .0 
8.0 
7.8 
8.1 
8.3 
7.3 
7.7 
7.9 
6.3 
7.1 
8.4 
3.4 

69.1 
68.6 
63.2 
69.8 
62.3 
6 2  
60.0 
69.7 
CN.3 
59.5 
61.0 
61.3 
69.4 
60.3 
61.7 
62.1; 
629 
Gf.5 
63.3 
66.8 
64.9 
61.9 
62.6 

-- 

62.5 
52.4 
64..6 

6'2.8 14.2 
13.7 
13.0 
11.7 

.411 

. a 7  

.a 

.437 

4.55 

67.6 10.6 
58.0 1 11.7 
5 .  14.2 
53.9 13.0 
65.3 1 . 3  
53.6 13.6 
55.2 I 11.0 
56.2 12.6 
63.0 1 14.4 
54.1 1 14.0 
55.8 1 14.6 

.&3 
489 
. a 3  
. a 6  
.4$7 
.&21 
. 4 8  
.461 
.414 
.&20 
.4l5 
,465 
.475 
-462 
.4i3 
.655 
.609 
.US 
.620 

-- r 

66.0 
67.1 
66.3 
67.0 
61.8 
69.2 
65.2 
69.8 

.61 
-60 
.84 

-78 

14.9 
18.1 
13.9 

' l i .2  
11.3 
18.8. 
16.1 
6.1 

6.3'1 
.38 

4.69 
.72 
.96 
.66 
.9% 

6.07 
4.58 
.74 
.9r) 

6.08 
2 2  
.08 
.19 

6.07 
6.58 
4.90 
5.76, 

lylll‘ i 

.a 
.61 
.45 
31 

.a 

.a 
.26 
.65 
.8'2 
-66 
.26 
-64 
.66 
-64 
.81 
.81 

3.05 
.21 

2.83 
.97 

3.11 
2.7'2 
.92 

3.18 
1.30 

/3 , 

9d 
i .@ 

.a 
-6 
.@ 
.6J 
.G 
.% 
.6f 
.a 
.@! 

.a 

.a 
*a 
.a 
.@ 
-61 

LL/ 



Ab~lract of IIe Result8 o j  tfie I;~OKI.ZY dfeborolop'cal Obeervatiu~rs 

takea at IAe Sa~.t'eyor Ge~~eral's OJce, Ca lcutla, 

in tAe month of Ja?lwzry 1868.  

Hourly Means, &c. of the Observations and of the Hygrometriccil elomerits 
dependent thereon. 

( r C 1  
o e 

2 ; ~  m, Y A 
'6 E " 

Hour. X 5: 
~-"M. / a9 

Thermometer Means are derived from the obaervationr made at the several 
h o w  during the mosth. 

Mid- 
night. 

1 
' 2  
3 
4 
6 
6 
7 
8 
9 
10 
11 

Noon. 
1 
2 
3 
I 
5 
6 
7 
8 
9 

10 
11 

The 

Range of the Barometer 
for each hour during 

the month. 
pp 

) M". 1 Diff. 

Inches. 

30.038 
.033 
.(I26 
.017 
.012 
.023 
.038 
.059 
.08b 
.I10 
.ll9 
.lo2 

.074 

.037 

.W 
$9.989 
.982 
.986 
.996 

30.015 
.034 
.046 
.049 
-044 

Mean 

2 

$ 4  
kg  

{G 

0 

66.1 
64.3 
65.6 
62.8 
62.3 
61.8 
61.3 
61.2 
63.2 
66.6 
69.6 
72.2 

74.1 
76.2 
76.1 
76.6 
76.6 
74.6 
72.3 
70.2 
68.9 
67.9 
66.8 
66.9 

likewise 

Inches. 

30.136 
.I39 
.138 
.I24 
.I19 
.I36 
.164 
.170 
.I92 
.207 
.l98 
.177 

.I21 

.I09 

.(M4 

.073 

.078 

.094 

.112 

.132 

.142 

.I53 

.161 

Height of the Barometer, an 

Inches. 

29.964 
.940 
.933 
.921 
.Dl3 
.922 
.934 
.946 
.969 

30.000 
.017 
.013 

.166.29.986 
.936 
.909 
.891 
379 
377 
.a90 
.910 
9 
.959 
.967 
.960 

Range of the Tempera- 
ture for each hour 
during the month. 

Max. Min. Diff. l l  
Inches. 

0.182 
.I99 
.205 
.203 
.206 
.214 
.220 
.224 
223 
207 
.181 
.164 

,171 
.I86 
.200 
.183 
,194 
,201 
.204 
20.2 
.I87 
.183 
.I86 
.I91 

0 

70.6 
70.0 
70.0 
69.0 
68.5 
5 
67.6 
67.6 
70.0 
78.7 
74.6 
76.6 

78.0 
28.7 
80.0 
80.0 
79.0 
78.6 
76.6 
74.7 
73.6 
7.2. 
726 
91.6 

the Dry and Wet Bulb 

0 

69.8 
68.7 
69.0 
67.6 
5G.8 
56.2 
65.7 
66.4 
67.6 
61.0 
63.2 
65.0 

68.6 
66.6 
68.0 
68.7 
69.4 
69.2 
67.6 
65.0 
64.0 
62.8 
61.7 
60.6 

0 

10.7 
11.3 
11.0 
11.6 
1.1.7 
11.3 
11.9 
12.2 
12.4 
11.7 
11.3 
11.5 

9.5 
12.2 
12.0 
11.3 
9.6 
8.~3 
9.9 
9.7 
9.6 
10.3 
10.8 
11.0 



Abstract o f  the Re8ult8 of  t b  Ilourly dfeleorologi-cul OI,~ervafiorr 

taken at  the Surveyor GeneruPu Ofice, C a h t l a ,  
in the 9tlontR of January 1868. 

Hourly Means, &c. of the Obeervations and of the IIygrometrid elomenti 
dependent thereon.-(Co Jiauetf.) 

c; J a I r  
How. , 

Mid. 
night. 

1 
2 
3 
4 
6 
6 

o o 

AU the Hygrometricd elements are computed by the Greenwich Can~tmtr. 

6.1 
H.0 

1n.u 
13.9 
1 

1R.O 
19.6 
20.4 
4 
I .  
I s.o 
15.8 
12.1 
1 . 3  
9.5 
8.5 
7.9 

7 1 5H.0 

o 

61.0 4.1 
60.4 ' 3.9 
69.9 3.7 

3.2 
4 .  
5.9 
7.7 

1 9.3 

10.6 

8 
9 
10 
11 

Noon, 
1 
2 
Y 
4 
5 
6 
7 
8 
9 

10 
11 

67.7 
66.9 
56.0 
5 . 0  
66.3 

.41& 

..I 15 

.45ri 

.432 

.450 

,469 
.&8 
.&:3 
.&J 
.41!) 
-4;; 
.481 
4 1 1  
.4P9 
.4!6 
.4!1t 
.&0 

6 x 2  1 
64.6 

6 1  
5.5.2 
55.9 
S5.l; 
65.6 

56.1 

69.0 
60.6 
61.8 
62.9 

63.5 
63.7 
6.t.l 
3 
7 
9 
64.1 
6 
3 . 2  
62.6 
1 
61.5 

o 

3.6 
3.7 

7.4 
7.4 
7.0 . 
7.0 

5H.3 
67.9 

11.5 65.6 
12.0 1 65.7 

6.7 
0.5 

_-____-----___-- 

Inches. 

.V2 

. I  I 
.- 
. t;J 
.6Y 

.56 
; .6Y 

.OR 

.!V 
6.11.5 
4.!M 

-93 

6.01 
4.H2 

3.5 / 55.1 
3.4 5 1.8 

1 .  
11.9 
I .  
8.2 
f 
6.7 
5.3 
4.7 
d.4 

0.485 
.572 
.11;7 
. . i . j~  
.4 17 

-13 
..58 

2.lb 
.!m 

3.62 

4.08 
5 

6.5.7 
55.4 
sr;.S 
67.6 
59.1 
6V.6 
5H.4 
6q.3 
6H.0 

.A1& 
-4 1 0  

T. F. 

. 92 

.!rl 

.Sg 
6.07 
27 
.10 
-51 
.47 
.4A 
.48 

- , 

T. F. 

0.7R 
.7P 
.is 
.N 1 
-3 

6.38 
.25 
-21 
- 1  1 
.IW 

9.31 
2.65 

:L:3 
.()b 

l . H ( I  
.f.il 

r- (,(- , ,  

. Fr3 
.Sl) 

1.51 
.47 
-36 
.SIJ 
.31 

4.97 
.!) 1 

$1 
.t<7 
.i 1 
.73 
.S;i 
.77 

,-r(, 

.2& 

.2 1 



Abstract of the R~sults of tAe Hourly Meteorological Obserualwd 
taken at the Smtmvqw General's Oflce, Chkntta, 

,in the mmtA of Januugy 1868. 

t 
3 
4 
6 

6 

1 

8 

@ 

10 

11 

12 

13 

1 4  

16 
16 
17 

18  
19 

%0 

21 
22 
23 

34 

&. 

General aspect of the Sky. 

Clear. Slightly foggy at mid- 
night. 

Clear. 
Clear. 
Clear. 
C l e a r t o 7 ~ . ~ . , L i t o 3 ~ . ~ . ,  

clear afterwards. 
Chiefly clear. Foggy from 2 

to 9 A. M. 
. Btratoni to 7 A. Y., clear sf- 
temards. Foggy at midnight & 
from 7 to 10 P. M. 

L i t o 8 ~ . ~ . , c l e a r t o . 2 ~ . ~ . ,  
\i to 6 P. M., ~i afterwards. 
Foggy at 1 A. Y., & from 9 to 11 
P. M. 

Chiefl~ clear. Slightly foggy 
at midnrght. 

clear toll^. Y., \ito4p.m., 
clear aftemarde. Foggy from 7 
to 10 P. Y. 

C l e a r t o 6 ~ . ~ . , L i t o 6 ~ . M . ,  
clear afterwards. Slightly foggy 
at 8 & 9 P. M. 

C l e a r t o S ~ . x . , L i & \ i t o l O  
A. m., \i.& i i  to 6 P. Y., clear 
afterwards. 

L i  to 4 ~ .  ~ . , \ i t o  1 0 ~ .  Y., 
ntratoni afterwards. 

\ i & L i t o 7 ~ . ~ . , c l e a r  8f- 
terwarde. 

Clear. 
Clear 
Clear. Blightly foggy at 2 & 

3 A. Y. 
Chiefly clear. 
Clear to 11 A. M., Li to 6 P. 

Y ., clear afterwards. 
C l e s r t o 6 ~ . x . , & t o ~ ~ . Y . ,  

clear afterwards. 
Clear. 
Clear. 
Clear to 3 P. ~ . , L i t o 6 ~ . ~ . ,  

stratoni afterwards. 
L i t o 6 ~ . ~ . , d e a r & r -  

wards. 

2 d ' 
-.* 

d j  
o 

1112 .0  

112.0 

0 7  
1122 

114.6 

111.6 

118.0 

112.0 

113.0 

114.0 

111.6 

108.6 

111.0 

113.0 
108.6 
112.8 

1 U . O  
116.0 

118.4 

112.8 
114.7 
114.4 

113.2 

Solar Radiation, 

direction of the 
Wind. 

N.N.W.&N. 

N. 
N . & N . N . W .  
N. W. 
N. W . & S W .  

W. & 8. W. 

N. N. W. 

N. ' 

N. B. E. & N. 

N. 

N. N. W. & N. 

N. 

N. 

N. 

N. 
N. 
N. 

N. 
N. 

N. 

N. & N:E. 
N. 
N. 

N. 

r( 

%j 4 ' d' 3 
0 . g  3,e e 
Inches ... 

... ... ... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... ... 

... 

... ... ... 

... 

Weather, 
,a 
b .B 

!A: 
a 2 
ib . . . 
... 
. .. . .. 
... 
.. . 
.., 
... 

... 

... 

.., 

... 

... 

... 

... .. . 

. . . 

... ... 

... 

... ... ... 

... 



Ahtract of the Reascdls of the Rincrb Mekorologieat O b s e r c d k  
taken at tAe Snweyor General's Om, Gahlto, 

in  Ue month of Jannay 1868. 
&c. 

*enlup&t.f tLs sky. 

Clear to noon, scstd. hi to 6 
P. M., clear afterwards. 

Clear. 
Clear to 3 A. M., &i to 7 P. Y.. 

etrstoni afterwards. 
Stratoni to 6 A. M., scatd. e i  

to 5 P. u., clear aFteru-arde. 
Clonde of different kinds to 6 

P. M., clear afterwards. 
O l e a r t o S ~ . u . , d . \ i &  

Li to 9 A. M., a f t e n v d .  
Strong wind at 63 P. m. 

StratonitolO'~.~.,overcrst 
to 6 P. M., clear afterwards. 
Slightly fogg at 8 & 9 P. x. 
~ r u d e d  at d& 11 A. u. 6t it 

' 1  P. M. 

, ,, ,, C-,>/>(T~(~ 

h i   cum^ rtra%\hi ~ i g p b i  - 

Solar Radiation, Weather, 
rt bi 

A: 

&&iaof tba 
a -- 
$5 

ftj 
. . . 
... 
... 
... 
. . . 
... 

. ... 

Cirro-etsrti, 

25 

26 
27 

28 

29 

SO 

31  

/ i  
Cirro cumuli. 

o 
114.4 

113.4 
111.4 

120.0 

114.3 

117.0 

... 

Cirri, - 

Inche8 ... 
... ... 
... 
... 
... 
0.06 

i 

Wind. 

N. 

N.&N.E.  
N. 

N.W.&N. 

N. 

N.E.&N.N.E.! 

N. 

SbratiIni Cumuli,-i 



Mi.tewological Obaema tions. vii 

Ahtract of Me Beaulla of Me HolcrZy Meteorological O6rervabionr 

tnkew al the Surveyor GetreraPs O$ice, Calcutla, 

in the month of Jansaty 1888. 

Inches. 
... Mean hei h t  of the Barometer for the month ... ... 30.038 

MY. hei&t of the Barometer occurred at  8 A. r. am the 16th ... SO.%* 
Min. height of the Barometer occurred at  6 P. M. on the 23rd. ... 29.877 
Ezhenre ~.uvage of the Barometer during the month ... ... 0.330 

... Mean of the daily Max. Preesurw ... ... ... 30.120 ... Ditto ditto Min. ditto ... ... 29.978 . Meun doily range of the Barometer during the';honth ... ... 0.152 

0 

Mean Dm Bulb Tllermometer for the month ... . . . . . .  68.3 - - - . -  
~ a x .  Temperature occurred at 2 & 3 P. M. i n  the 28th, 29th.-& 30th 80.0 
Min. Temwrature occurred at  7 A. x. on the 3rd. . . . . . .  56.4 
E r i r m e  range of the Temperature during the month ..I ... .24.6 
Mean of the daily Max. Tem ,.. . . . . . .  76.6 
Ditto ditto Yin. 8zturei:: . . . . . .  61.0 

Meun duity range of the Temperature during & month ... ... 16.6 

... Mean W e t  Bulb Thermometer for the month ... 61.6 
Mean Dr  Bulb Tlierrnometer above Mean W e t  Bulb Tdekmometer 8.7 
~ o m ~ u t e $  Mean Dew-point for the month ... 66.2 

... Mean Dry Bulb Thermometer above computed mean D~G-point 12.1 

Inches. 

... Mean Elastic force of Vapour for the month ... ... 0.41 - 
Troy grain. 

Mean Wei h t  of P a  our for the month ... ... ... 6.08 
~ d d i t i o n a l k e i  ht o! Fapour required for complete iaturation ... 2.68 
Mean degree of f u u i d i t j  for the month, complete saturation being unity 0.17 

Inches. 
Rained 1 day,-Max. fall of rain during 24 Lours ... ... 0.06 

... Total amount of rain during the month ... ... 0.05 
TOW amount of rain indicated by the Gauge attacl~ed to the anemo- 

... ... meter during the month ... ... 0.@2 
Prevailing direction of the ~ i i d  . . . . . .  N. 



viii 

- - - -- 
I t "  "!'!!I 



Abstract of the ResulEB of  the Hourly Meteorolagical Observatiorrr 
taken at the Surveyor General's OQice, Calcwth, . 

i n  Me mosth of Rehruary 1868, 

~at i tude RE0 33' 1" North. Longitude 88' 20' 34" East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Obsorvations and of the Hygrometrical element8 
dependent thereon. 

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
tpe b y -  

5 G 
a 3 

% a2 
s g  

o 

66.Q 
66.3 
65.0 
66.3 
66.0 
66.9 
68.4 
69.9 
70.5 
69.9 
71.2 
7'2.8 
75.4 
76.2 
74.9 
73.2 
72.8 
74.1 
73.0 
75.9 
78.0 
79.6 
76.7 
76.8 
75.4 
73.1 
71.2 
72.3 
74.6 

- 

Range of the Tern e r r  
tm during the h ,. 

Max. Mill. DX. IJ- 
Date. 

1 
2 
3 
4 
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 

o 

73.6 
76.5 
70.0 
72.5 
74.0 
76.4 
77.8 
77.6 
78.5 
76.8 
79.2 
81.7 
84.3 
83.6 
82.5 
81.4 
83.0 
83.0 
80.6 
84.6 
88.5 
87.0 
86.7 
82.6 
82.6 
80.0 
80.7 
83.7 
g2.8 

b t  

O 5 
2%; 
.? s % * &k 

X d 5  

x*  * 

Inches. 

29.987 
.988 
.969 
.997 

30.017 
29.994 

.999 
30.045 

.067 

.055 

.035 
29.995 
.942 

30.006 
.064 
.069 

29.993 
.963 
.922 
.838 
.873 
.933 
.859 
.745 
.865 
.922 
.920 
.87f 
.8(M 

Range of the Barometer 
during the day. 

Max. I MY. DX. 
. 

Inches. 

30.079 
.070 
.034 
.070' 
.097 
.080 
0 6  
.135 
.I65 
.I24 
.lo6 
.069 
.001 
.083 
1 
.I42 
.067 
.028 
.OY6 

29.893 
.961 

30.009 
29.936 

.811 

.930 
30.013 

.005 
29.9-i4 

.89% 

61.0 12.6 
57.4 0 1  19.1 O 
62.0 
61.0 
68.5 
68.6 
69.5 
63.5 
64.0 
69.0 
63.6 
67.0 
69.3 
71.2 
67.5 
65.5 
64.0 
65.2 
67.5 
70.2 
70.5 
73.0 
71.'6 
71.6 
69.0 
68.0 
63.6 
61.5 
64.5 

Inches. 

29.928 
.918 
.906 
.939 
.948 
2 
. 9 S  
.975 

30.010 
.001 

29.969 
.949 
.8&2 
.95.L 

30.021 
29.997 
.W2 
.894 
.841 
.743 
.810 
.869 
.766 
.694 
.794 
.870 
.855 
.771 
.723 

8.0 
11.6 
15.5 
17.9 
18.3 
14.0 
14.5 
14.8 
16.7 
14.7 
16.0 
12.4 
15.0 
15.9 
19.0 
17.8 
13.0 
14.4 
18.0 
14.0 
15.2 
10.9 
13.6 . 
12.0 
18.1 
22.2 
18.3 

Inches. 

0.161 
.I68 
.128 
.131 
.I49 
.159 
.I16 
.I60 
1 
.l23 
.137 
1 
.119 
.I29 
.126 
.I43 
1 
.I34 
.I81 
.I50 
.I58 
1 
.179 
.I17 
-136 
.I43 
.I60 
.173 
.169 



Abstract fl 1he Resulls oJ tAc HvurZy Mekorolugical 0b;maliou 

taker1 at the Surveyor GeaeraPa OJce, Galadtu, 

in tde month of Pebrualy 1868. 

Daily Means, &c. of the Observations and of the Hygrometrid demenb 
dependent thereon.-(Continued.) 

C 
0 

Date. * 
a a 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 

o 

60.1 
58.8 
60.1 
60.3 
58.7 
60.1 
61.6 
64.4 
64.3 
63.0 
66.6 
68.0 
70.5 

o 

6.8 
7.6 
4.9 
6.0 
7.3 
6.8 
6.9 
5.7 
6.2 
6.9 
6.6 
4.8 
4.9 

:: 1 :1:: . 
16 62.6 

63.3 
64.9 
67.6 

20 171.7 
71.3 1 7.2 

All the Hygrometrical elemeuts are computed by the Greenwich COILSUB 

4.5 
8.5 
10.6 
9.6 
9.2 
6.6 
4.8 
6.7 
8.4 
4.8 
3.9 
8.0 
10.7 
10.7 
10.5 
9.3 

23 
21 
25 
26 
'17 
48 
29 

o 

64.7 
S2.8 
56.2 

71.9 
78.9 
67.4 
62.4 
60.6 
61.8 
63.3 

o 

12.2 
13.5 
8.8 

68.5 
4 
4.1 
55.7 
58.5 
63.1 
68.8 
66.6 
65.3 
68.6 
70.2 
61.8 
63.8 
1.9 
53.4 
65.9 

.692 
630 
9 
.453 
.498 

..680 
.699 
.651 
.623 
.692 
.732 
.656 
6 
.398 
.419 
.466 

7.7 
4.6 
19.1 
17.1 
16.6 
9.9 
7.1 
11.4 
14.3 
8.2 
6.6 
13.6 
19.3 
19.3 
18.9 
16.7 

-. 

Inches. 

0.438 
.411 
.Gl 

55.6 10.8 
S2.9 1 13.1 

.460 

.412 

.438 

.458 
616 
.611 
.481 
.633 
.601 
.661 

.63 
6.77 
4.69 
.96 
6.42 
6.34 
7.60 
.05 
6.71 
7.63 
.94 
6.04 
4.65 
.38 
.69 
.98 

54.7! 
56.0 
69.6 
59.3 
57.6 
61.1 
64.2 
67.1 

T. gr. 

4.85 
.65 
6.12 

14.2 
12.4 
10.3 
11.2 
12.4 
10.1 
8.6 
8.3 

4.99 
.68 
.86 
6.06 
.68 
.61 
.30 
.96 
6.57 
7.20 

.13 
3-61 
4.13 
3.15 
-66 
2.42 
1.97 
3.14 
.96 
2.27 
1.89 
3.39 
4.14 
3.92 
.99 
.88 

a@ 

.a 

.fl 

.@ 

.@ 

.fl 

.55 
A5i 
ja 

/ 

T. gr. 

2.43 
.60 
1.75 

0.c 
.& 
.z 

2.16 
.60 
.43 
.66 
-30 
.&J 
.68 
.34 
.l4 
.23 

3' 
.ti 
.G 
.s 
.F1 
.69 
-66 
.n 
.i6 
.i6 



Ag~traet of the Results fl ilia Hourly Heleorological Odservalwr~ 

taken at the Sarveyor General's O$ice, Cblcdta, 

iit the vnosth of Febrwrry 1868. 

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Meane are derived from the observatione mede at the r e r e d  
boPn during the month. 

1 

Hourly Means, &c. of the Obeervationa and of the Hygrometrical elements 

Hour. 

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Noon. 
1 
3 
3 
4 
6 
6 
7 
8 
9 
10 
11 

.rY 
o SJ 
4 6; J 
.s E %  
X ek 
i" 

Inches. 

29.966 
.957 
.9% 
.935 
$29 
.938 
363 
.974 

50.003 
.920 
.030 
.016 

29.984 
.968 
.924 
.906 
.896 
.901 
.914 
.Q29 
.952 
.967 
.973 
$71 

Range of the Tempera- 
ture for each Lour 
during the month. 

Max. Min. Dif. 

o 

i I 
0 0 

76.6 62.0 14.5 
76.5 61.6 16.0 
r6.3 60.7 16.6 
76.0 60.0 16.0 
76.0 69.0 17.0 
76.6 68.0 17.6 
74.6 67.6 17.0 
73.6 67.4 16.1 
75.0 60.0 16.0 
78.8 63.7 16.1 
80.6 64.6 16.1 
83.6 66.7 16.8 

86.3 68.2 17.1 
86.6 69.6 17.0 
86.6 70.0 16.6 
88.6 69.7 18.8 
87.3 68.5 18.8 
86.6 67.4 19.1 
84.4 66.5 18.9 
81.4 64.0 17.4' 
80.0 63.5 16.6 
78.0 62.6 16.6 
77.0 62.0 16.0 
76.6 2.5 14.0 

2 
5E! 

g s 

o 

68.6 
68.0 
67.4 
67.1 
66.6 
66.1 
66.7 
65.6 
67.8 
70.9 
73.7 
76.9 

77.0 
8 7  
79.7 
80.2 
79.7 
78.8 
76.1 
73.9 
73.4 
71.1 
70.1 
69.3 

dependent thereon. 

Range of the Barometer 
for each hour during 

the month. 

h a .  Min. 1 DiK 

Inches. 

30.078 
.066 
.057 
.a0 
.052 
.060 
.073 
.095 
.I19 
.136 
.I55 
.136 

.I11 

.078 

.OC2 

.031 

.082 

.Pa 

.036 

.053 

.068 

.080 

.ON 

.083 

Inches. 

29.774 
.801 
.761 
.746 
.726 
.709 
7 1  
.737 
.T41 
.768 
.772 
.774 

.761 

.730 
-708 
.696 
.694 
.697 
.708 
.730 
.761 
.781 
.798 
.SO0 

Inches. 

0.304 
.265 
.296 
.304 
.330 
.351 
366 
.358 
.378 
.377 
.383 
.362 

360 
.348 
.334 
.336 
.328 
329 
.328 
.323 
.307 
.299 
.292 
.283 



dbetract gf the Remllr gf U e  Howl) Itrreorologicnl Olaenialk 

taken at  the S~rueyor General'e Ofice, Cakulia, 1 
in the mollik of 2rebmq 1865. I 

I 

Hourly Peans, &c. of the Obsewationa and of the Hygrometrical elemenk 
dependent thereon.-(Continued.) 

, 
bl 0 

E 
8 

Hour. 

-- pp-----pp-p-- 
- / I 

o o o Inchrs. T. gr. T. g. 
3Tiil- 

4,O 61.3 7.2 0.6iR Gfi3 1.62 0. 
1 1 .  3.4 (i1.9 6.1 -557 .I(; -37 32 
I 2 2 61.6 6.8 .552 ,141 ." ..41 
:1 I . !  3.2 01.3 5.3 ..51ii .(I+; .- "7 ,gJ 

.OR .I 3 
1 .'I I 

.Ni 1 5' 
7 (;'?.ti .9-5 .l,j . f i b  

-69 .ii 
9 2.5 t 
I 3.;w 1 .GJ 

11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

All the Tfygrometrical elements are computed by the Greenwich Cons@ 

65.8 

66.0 
66.2 
66.5 
66.6 
66.5 
66.3 
66.4 
66.3 
65.9 
65.4 
66.0 
64.9 

10.1 

11.6 
18.6 
13.2 
13.6 
13.8 
12.5 
9.7 
7.6 
6.6 
6.7 
6.1 
4.4 

65.7 

67.9 
h7.1. 
6 7 3  
57.1 
57.3 
57.5 
6!).8 
1 0  
7 
n1.S 
011.9 
(j1.g 

19.7 

17.2 .51)1 

-488 

.&5 4.12 

2 7  
21.3 1 . ( 1 M O  
22.4 . 4 i #  
23.1 . 4 i S  
22.4 1 .,I;$ 

.SO .I 
.1H 
.15 
.11 
.I5 
.?O 
. 
! 4 
.Mi 
.!Ill 
. ! r : ~  

G.Ol  

21.3 
1 .  
I .  
11.7 
111.3 
9.2 
7.9 

6.23 1 -5'' 
.5 i  / m'L4 
-77 .*fT 
5 7  , -iq 
-2 .8' 

4 . :  .s3 1 
3.1 1 -0' 
3.7L .GJ 

.:!P I .St I 
I , 

l . i a  i 3 I 

.4ql 

.fjlli 

.f~ 1 1  
1 .5:lti 

.G:t7 

.E:I!I 
.G 1.4 



.iKeteorological Observationo. xiii . 
- dbtract of tAe Results of  the Hourly Metemologieat Oiaemationr 

taken at the S~~rveyor General's Ofice, Calmth, 
. in the month o f  Februa~y 1868. 

Solar Radiation, Weather, &c. 
rl rn 

4 
Fl 

1 

8 
3 

4 

6 
6' 

7 

8 
9 

11 

la 

13 

14 

16 
16 
17 

9 

20 

General aspect of the Sky. 

Chiefly clear. Foggy from 8 
to 11 P. Y. 

Chiefly clear. 
Overcast to noon, ~i to 6 P. 

M., n i  afterwards. Light rain 
a t  7 & 8 A. Y., & at noon. 

L i  to 10 A. la., "i to 6 P. M., 
clear afterwards. Light rain a t  
3 A.M.  

Clear. Foggy from 8 t o l l ~ .  M. 
Clear. Foggy at midnight & 

1 A. M., & from 8 to 11 P. 11. 
C l e a r t o l O a . ~ . , L i t o 3 ~ .  

11., clear to 7 P. la., acatd. clouds 
afterwards. Slightly foggy from 
midni ht to 6 A. M., at 7 & 8 A. 
la., &%om 7 to 10 P. Y. 

Chiefly scatd. L i  . 
L i  to 8 A. M., clear to 11 A. 

la., -i to 6 P. Y., clear after- 
wards. 

C l e a r t o ~ A . M . . s c a t d . \ i t o  
7 P. M ., clear afterwards. 

Clear to 9 A. M., scatd. to 
4 P.M., clear afterwards. Slight- 
ly foggy a t  8 A. la. 

Clear to 4 A. M., overcast to 
10 A. 11., acatd. m i  to 6 P. Y., 
clear afterwards. Foggy from 3 
to 6 A. la., &a t  8 P. M. 

Clear to 2 A. la., scatd. "i to 
6 P. Y., clear afterwards. 

Scatd. L i  & stratoni to 10 
A. M., "i to 6 P. m., clear after- 
wards. Slightly foggy at 8 P.M. 

Chiefly clear. 
Clear. 
Clear. 
Chiefly clear. Slightly foggy 

st 8 A. 11. 
Clear to 4 A.M., stratoni to 10 

A. la., overcaat to 1 P. M., ~catd.  
L i  to 8 P. M., clear afterwarda. 

Clear to 2 A.M., stratoni to 6 
~ . ~ . , L i t o l l ~ . ~ . , ~ i t O 6 ~ .  
M ., clear aftorwaids. Lightning 
at 7, 10 & 11 P. la. 

1 

WIND. 
0 .  
C. &.$ Prevailing 1 R b  

o 
112.0 

112.0 ... 

1140 

113.0 
111.8 

120.8 

114.6 
122.0 

10119.0 

119.0 

112.6 

1m.0 

126.6 

123.0 
120.0 
119.0 

18121.0 

117.6 

126.8 

direction. 

N. N. W. 

N. N. E. 
N. E. 

N. and variable. 

N. & .N N. W. 
N. W. &N.N. W. 

N. 

N. E. & N. 
N. E. & N. 

N.W.&S.W.  

s.s.W.&W.byN. 

W. 

S. W. 

Variable. 

Variable. 
N. N. W. & N. 
W. & N. W. 
N . W . & W .  

W. 

8. 

x e  
Inches 

... 

... ... 

... 

... ... 

... 

... ... 

... 

... 

... 

... 

... 

... ... ... ... 

. 

... 

g 

lb 

Glz 
k P  

Miles . . . . . .  
. . . . . .  
. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  . . . . . .  . . . . . .  . . . . . .  

. . . . . .  

. . . . . .  



~ 
Abstract of the B a l k  of the Emr& Hetewologieal 0th- 

I 
&ken at tAe Survqor General'r O$ict, CUcnCalcrltcr, 

in  the nconM of P e h r y  1868. 
Solar Radiation, Weather, &c. 



... Mean he' ht  of the Buometer for the month 
Max. hei& of the Barometer occurred at 10 A. r. on t h i ' k h  
Min. height of the Bammetcr occurred at 4 P. M. on the 24th. 
Eztrevne ramye of the Barometer during the month ... ... Mean of the daily Max. Preeauree ... ... 

... Ditto ditto Min. ditto ... 
ld- daily rcugs of the Barometer during the'month ... 

Inches. 
... 29.966 
... 30.166 ... 29.694 ... 0.461 ... 30.033 ... 29.890 ... 0.143 

... Mean Dry Bulb Thermometer for the month ... 
Max. Temperature occurred at 3 P. r. on the 21at. ... 
Min. Temperature occurred at 7 A. M. on the 2nd. ... 
Eztrmw range of the Temperatqre during the month ... ... Mean of the daily Max. Tem rature ... ,.. 
Ditto ditto Min. &, ... 
ld- &a rang# of tke ~emperatrue'durin~ tg month.. . 

... Mean Wet Bulb Thermometer for the month 66.0 
Mean D Bulb Thermometer above Mean Wet Bulb Tbe'morneG 7.1 
~ o m ~ o %  Mean Dew-point for the month ... 69.3 ... &fern Dry Bulb Thermometer above computed Lean ~ew-point 12.8 

Inchee. 

... Mean Elsstic farce of Vapoar for the month ... ... 0.611 

Troy grain. 

Mean Wei ht of Va our for the month ... ... ... 6.69 
... Additionalkei ht o f  Va m required for complete eaturation 2.94 

M- degree of fumidity $the month, aomplste naturation being unity 0.66 

Inches. 

Rained 4 d s p ~ r M m .  fall of rain during 24 hour8 ... ... 0.18 
Total amount of rain during the month ... 0.18 
Total amount of rain indicated by the Gauge akched to the memo- 

meter during the month ,. . ... 0.13 
Prevailing direction of the ~ * h  . . . . . .  N. & N: N. w:" 



xvi .1Uekoto+at O b s m a h .  



Abtracl of tAe Reslrdk of tile Howdy Mefeorological Obserrations 
Bken al the rFtlnreyor Generzl's &ce, Gzdizdla, 

iu the modh  f H a r d  186.8. 

Latitude RSO $3' 1" North. Longilude SSO SO' 34" East. 

Height of the Cistern of the Standard Barometer above the sea lerel, 18.11 feet. 

DaiJy Means, &c. of  the Observations and of the HygrometricaI'elemenls 
dependent t,l~ereon. - P 

O 9 Range of tllc Buorneter -3 i Range of the Tempera- 
s%< duriug the day. $ turc during the day. 

Inches. 

29.809 
.893 
331 
.a85 
.782 
.El0 
.am 
.857 
.936 
.907 
.915 

30.010 
29.974 
.891 
.846 
.918 
.974 
.969 
.8W 
-887 
.912 
.909 
.%7 
-848 
.873 
.860 
.843 
.861 
.859 
.847 
.885 

Inches. 

29.876 
.968 

30.005 
29.978 
.868 
.90k 
368 
. wad 

30.018 
29.989 
.995 

30.105 
,060 

29.962 
324 
.991 

30.062 
.037 

29.979 
.971 
.986 

30.011 
29.920 
,924 
.966 
.938 
.808 
.937 
.938 
.907 
.962 

Inches. 

29.7.18 
.831 
379 
.El4 
.719 
.74P 
.738 
.798 
.881 
.799 
.a49 
.964 
.907 
.El4 
.780 
.w 
.a83 
.899 
.799 
.831 
.a45 
.828 
.805 
.790 
.808 
.78C 
.796 
.775 
.781 
.793 
.826 

Inches. 1 o 1 

The Mean Height of the Barometer, an likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made daring 
theday. . 



&tract of l i e  ResJte. of tk Eowly die&oroEugieal Olseraatiou 

taketi at tRs Suraqor Generapa OJice, &lewlta, 

ht ifha mntk # March 1868. 

Dbily M?m, kc. of the Okervations and of the Hygrometricd elem& 
&pendent thereon.-(Corrtinued.) 

C 0 

P 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
I6  
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
- 
All the 

o 

66.7 
69.1 
71.8 
70.1 
70.6 
69.9 
68.7 
60,l 
66.2 
68.6 
64.3 
63.4 
66.2 
73.8 
76.2 
7748 
74.9 
68.7 
69.6 
74.5 
73.5 
74.4 
789  
23.8 
74.9 
26.2 
7 8 0  
10.8 
18.2 
17.6 
Zd.3 

Hygrometrical 

o 

8.8 
7.1 
6.6 
&2 
9.3 
8.6 
6.2 

11.6 
8.0 
7.0 
8,7 

10.6 
9.6 
6.7 
6.7 
& l  
6.4 
8 8  
9.6 
8.2 
9.0 
9.1 

11.3 
10.8 
9.6 
6.6 

10.0 
13.2 
8.6 
6.9 

12.6 

o 

69.6 
64.1 
66.6 
64.4 
64.1 
63.9 
64.4 
60.9 
61.1 
63.7 
67.3 
66.0 
69.5 
60.6 
11.2 
21.2 
70.4 
62.6 
62.9 
66.8 
61.2 
68.0 
66.0 
65.9 
68.2 
72.1 
68.0 
616 
70.2 
73.4 
63.6 

element8 

o 

16.0 
12.1 
11.2 
13.9 
15.8 
14.6 
10.6 
20.7 
13.6 
11.9 
16.7 
17.9 
16.3 
9.2 
9.7 
8-7 

10.9 
1hO 
16.2 
13.9 
15.3 
15.6 
19.3 
18.4 
1 6 3  
11.1 
17.0 
22.4 
14.5 
10.0 
21.4 

are 

Inchea. 

0.616 
.699 
851 
.605 
.699 
.695 
.606 
.386 
.643 
.691 
.478 
.458 
.61b 
.717 
.766 
.766 
.736 
.668 
.576 
.655 
.664 
.681 
d l 7  
.636 
.686 
.7?8 
.638 
,552 
.732 
. E l 1  
.688 

computed by 

T. gr. 

3.57 
.16 
.08 
.73 

4.32 
3.88 
2.69 
4.18 
3-32 
.05 
.64 
4.02 
3.94 
2.85 

3 7  
.63 

332 
.88 

4.31 
3.98 
4.51 

. .71 
6.63 
4.47 
6.01 
3.65 
4.98 
6.27 
4.61 
8.27 
6.22 

Greenwich 

T. gr. 

6.61 
6.61 
7.05 
6.65 

.46 

.43 

.69 
4.2% 
6.91 
6.43 
6.22 
4.99 
6.60 
7.74 
8.13 

.16 
7.92 
6.16 

.22 
7.06 
.13 
.29 

6.61 
.81 

7.34 
8.34 
6.84 
6.90 
7.81 
8.69 
6.27 

the 

- 

0.61 
.67 
.79 
.a 
.@I 
.62 
.71 
.M) 
-64 
.f38 
.60 
.65 
.69 
.73 
.73 
.76 
.71 
.61 
.69 
.61 
.61 
.61 
.6& 
-60 
.60 
.70 
.68 
.49 
.63 
.73 
.M) 

Coxlstsot~ 



- lbslract of tAe Rearlh de Eorrrly M&wodogical O k d i o r r r  
takm at the Swtweym GencralJu O&eJ &lcut&zI 

i m  tAe vneutlk of March 1868. 

Bourly  yea^, kc. of the Obeervationa and of the Hypometrical elemat# 
dependent thereon. 

%.- 
o a Range of .the Barometer 

for each hour during 
the month. 

5 ; Bmge of the Tempem- 
Cure for each hour 3 during the month. 

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Noon. 
1 
4 
3 
4 
6 
6 
7 
8 
0 
10 
11 

Inches. 

29.889 
.879 
.867 
.858 
-866 
.870 
.889 
.910 
.937 
.956 
.960 
.94a 

323 
.896 
.864 
.840 
.828 
.827 
.834 
349 
.872 
391  
.goo 
.8W 

Inches. 

29.782 
.772 
369 
.747 
.762 
.976 
.794 
814 
.846 
.867 
863 
.848 

.a8 

.796 

.?69 
332 
.722 
.7l9 
.722 
.730 
.750 
362 
.760 
.763 

Inches 

0.241 
.233 
.230 
2238 
.228 
.228 
.231 
-228 
.830 
.2& 
.243 
.2% 

.Z37 

.238 
224 
.241 
.236 
.236 
.241 
.237 
.229 
.233 
.242 
.26a 

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the severd 
h o u r  during the month. 



A l ~ l ~ ~ a c t  fl fAe h u l l s  of tAe Hcnrrly Mdmoologiccrl O h r m t k  

lakes1 at fhe Suroeyor General's Ofice, Gat!&%, 

in tAe month of M a d  1868. 

Hourly Mems, &c. of the .Observations md ef the Hpgrometrid c l d  
dependent thereon.-(Contisued.) 

All the Hygrometrid elemente are computed by the &-wid con#' 
L 

rr 
0 

Hour. 

- -- 
o Inches. T. gz. T. gr. 

Mid- ! 
I 

11 FJ.0 I .  6.3.3 21.4 .5Yd .2'J 6.17 1 

Noon. 
1 
3 
3 
4 
.6 
6 
7 
R 
B 

10 
11 

- 

73.2 
i S . 4  
72.2 
7 .  
7 . 0  
71.0 
1 
71.6 
7 .  
7 
1 .  
70.9 

14.4 63.6 23.0 
15.7 1 3 .  
1i .O)tM.o 
17.6 ( f;l.ti 
17.4 1 

26.1 
27.2 
24.0 
27.7 
27.4 
2d.O 
l i . 7  
15.0 
11.7 
9.8 
7.S 

- -- 

17.1 
13.5 
10.4 
8.8 

,599 

(j0.7 
2 . 1  
ti L.2 
GI..$ 

3 7  
.SiR . la  
.ti59 ' 6.N 
.522 1 . ~ : 3  
.h.iY 1 .P3 
.&:3cl .cH 
6 I .!I% 

6.9 I ~ 6 . 1  

.mil 
,611 
.rrv) 
. t i  
.Gi.& 

7.69 A!5 

6.6U aks 

4.W 

6.5 
4.6 

.R7 

8.45 
.ti! 1 
.93 

7 . 1  
.35 

D ~ q I z e t i  by 

.12 
3 . ~ 1  
2.61; 
.1P 

- 
c7(?<'C 

1 
(ii.7 

-@ 

.sJ 

.@ 

.f4 
J8 

C 
-- c .  / 



dieteorological Obk-rvatioirs. xxi 

Abstract I# the' ~ u &  of tAa Hour& Heteorolagical O5uerbatw~r 
taken at the Sumeyor OerreraPs O B e ,  &bt ta ,  

is the mouth of H a r d  1868. 
Solar Radiation. Weather. &c.' 

0 - d  
$3  

A 0  
a b  
mg+ 
a ? g  

0 . g  

WIND. 
Q -  

Prevailing . 2 >.@ 4 
Generd aspect of the Sky. 

' 3  t a x  
. g . ~  .-.ion. 9;la.i. 

I & + 
C l e a r t o l l ~ . x . , s c a t d . ~ i t o  

4 P.M.. clear  afterward^. Slight- 
ly foggy at 8 P. M. 

Clear to 10 A. M., ecatd. mi b 
4 P. x ., clear afterwards. 

Clear. 
Clear to noon, rcatd. \i to 6 

P. M ., clear afterwardn. 
Clear. 
Clear. 
Scuds f r o m S t o 7 ~ . ~ . , " i  

afterwards. 
Clear. 
Clear near1 the whole day. 
Clouds of &Brent kin&. 
Clear. 
Clear. 
Clear. 
Chiefly clear. 
Chidy Li. 
Clear to 6 A. x., scatd. l?i 

to 10 A. M., soatd. ni to 6 P. M., 
clear afterwards. 

Clonde of different kinds to 8 
A. M., scatd. mi to 6 P. M., over- 
cant afterwards. High wind, 
thunder & rain at 8 P. x.Light- 
nin from 7 to 9 P. m. 

def lyc lea r  
Scatd. m i  to 3 A.M., cleartoll 

A. M., scatd mi to 3 P. M., C~BIV 
afterwards. 

c l e a r t o 8 ~ . ~ . , s c a t d .  G& 
*i to 6 P. M., elear afterwards. 

Clear to 6 A. x., scatd. \i to 
6 P. M., clear afterwards. 

Clear to 4 A. M., scatd. \i to 
8 A. M., clear sfterwards. 

Clear to 10 A. M., scatd. \i 
to 7 P. M., clear a f t e r d .  

Clear to noon, \i to 6 P. M., 
clear afterwards. 

Clear to 6 A. M., scatd. \i to 
11 A. x., s h t o n i  to 3 P. M., \i 
afterwards. 

Clear to 6 A. M., scatd. \i to 
7 P. n., clear afterwards. 

B ... 

... 

... ... 

..: 

... 

... 

... 

. . . .. . ... ... 

... 
1.8 
2.0 
0.1 

12.0 

... N.w.&N.N.E.  ... Variable. 0.6 

. 0.8 

0.3 

0.4 

0.2 

0.1 

, 

... 

Miles 
30.6 

36.2 

86.8 
126.4 

169.3 
130.4 
96.1 

126.4 
84.2 

127.2 
204.6 
93.6 
81.4 

161.3 
m.9 
120.4 

86.7 

2.0174~0 
06.6 

140.9 

166.0 

117.2 

97.0 

100.8 

75.0 

126.7 



Abrtract of the &dl8 of tk f i r &  Mekodogbd  Okmh 
tdes at the 8smqor Gmwd'u Om, W t d t a ,  

in the ma th  of M M C ~  1868 



die  feorologica E O6aema tim. xxiii 

d68tta. t  of IAe Resultn of the Hourly dieteo~ological 06aelwatioar 

tiaten a t  tAe Surveyor GetreraZ'g OJice, Calcuth, 

ir the mrtA of March 1868. 

Inches. 
Mean height of the Barometer for the month;. . ... ... 29.886 
Max. height of the Barometer occurred at 10 A. la. on the 12th ... 30.106 
Min. height of the Barometer occu~ed'at  5 P. M. on the 6th. ... 29.719 
Extreme vanye of the Barometer during the month ... ... 0.386 ... Mean of the daily Max. Pressures ... ... ... 29.962 

... Ditto ditto Min. ditto ... ... 29.818 ... H a n  &ail9 rasp of the Barometer during the';honth ... 0.14 

... Mean Dry Bulb Thermometer for the month . . . . . .  79.6 
Max. Temperature occurred at 4 ~ .  la. on the 29th.. . . . . . .  96.7 
Min. Temperature occurred at 7 A. la. on the 8th. . . . . . .  62.7 
Eztrenw range of the Temperature during the month . . . . . .  34.0 
Mean of the daily Max. Tern ratnre ... ... . . . . . .  90.0 
Ditto ditto Min. Eto, . . . . . .  71.1 

Hear daily range of the ~ e m ~ e r s t u r e ' d u r i n ~  the month.. . ... 18.9 

Mean Wet Bulb Thermometer for the month ... ... 71.0 
Mean D Bulb Thermometer above Mean Wet Bulb fieimometer 8.6 

... ~ o m ~ u t e ?  Mean Dew-point for the month ... ... 65.0 
Mean Dry Bulb Thermometer above computed mean Dew-point ... 14.6 

Inches. 

... Mean Elsstio force of Vapour for the month ... ... 0.617 - 
Troy grain. 

Mean Wei ht  of Va our for the month ... ... ... 6.66 
~ d d i t i o n a l k e i  ht o f  Va ur required for complete saturation ... 4.00 
Mean degree of furniditj $the month, complete anturation being unity 0.63 

Rained 1 day,-Max. fall of rain during 24 hours ... ... 0.16 
Total amount of rain during the month ... 0.16 
Total amount of rain indicated by the Gauge atiaehed &the anemo- ... meter during the month ... ... 0.10 
P r e v d q  direction of the wikd . . . . . .  8. 8. W. & 8. 



xriv MehorologicrrE Obsmation8. 



Ah&act of tAe Resulte of the Hourly MeleoroCogical Obserualwnr 
taken a t  the Swrveyor General's Ofice, Calclctla, 

in lk month fl April 1868. 

Latitude 2P 33' 1" North. Longitude 88' SO' 34"'EaaO. 

EEeigLt of the Ciaternof the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &o. of the Obeervations and-of the Hygrometirical elements 
dependent thereon. 

Range of the Barometer Range of the Tern ra- 
k i n g  tho day. 3 t o n  awing the &. 

Inchen. I Inches. I Inchen. I 0 I o 

- - - -- - - -- 

The Mean Height of the Barometer, tw likewise the Dry and Wet Bulb 
Thermometer Meam rrrs derived, from the Lowly observations, made during 1 

the day. 



d68tract +! the Resrcllr of the Hourly Meteorological 06aerva/ionr 

taken at the Sumyor  Geaeral's O&e, Calcrclla, 

in  the nzo~tli fl A& 1868. 

Drily Yeana, &c. of the Observations and of the Hypmetrical elements 
dependent thereon.-(Continued.) 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
90 

the 

a 
o 

76.6 
76.2 
71.8 
74.0 
69.3 
73.1 
76.4 
76.9 
17.2 
78.0 
77.4 
76.4 
77.9 
18.8 
78.4 
76.9 
74.0 
77.6 
80.6 
81.6 
78.2 
78.4 
76.9 
77.1 
70.6 
72.1 
17.0 
81.3 
83.2 
81.4 

Hygrometrical 

o 

9.2 
10.0 
13.6 
11.2 
3.8 
4.6 
6.0 
6.2 
6.8 
6.2 
6.6 
6.0 
4.4 
4.8 
6.8 
6.6 
7.0 
6.9 
4.9 
4.8 
9.1 
9.6 

10.4 
6.6 
2.7 
4.6 
6.6 
4.0 
5.1 
7.3 

o 

691  
68.2 
68.3 
662  
66.3 
69.9 
72.9 
73.3 
73.1 
74.4 
73.6 
71.2 
74.8 
76.4 
74.3 
73.0 
69.1 
73.5 
77.1 
78.1 
72.7 
72.6 
70.7 
73.2 
68.4 
68.9 
73.1 
78.6 
80.1 
77.0 

elements 

o 

16.6 
17.0 
23.0 
19.0 
6.8 
7.7 
8.5 
8.8 
9.9 
8.8 
9.4 

10.2 
7.6 
8.2 
9.9 
9.4 

11.9 
10.0 
8.3 
8.2 

14.6 
16.4 
16.6 
9.4 
4.9 
7.7 
9.6 
6.8 
8.2 

11.7 

are 

a 
Incbs. 

0.706 
.686 
.666 
.6&2 
.644 
.725 
,797 
.809 
.803 
.838 
-814 
.766 
.840 
.866 
.835 
.801 
.706 
.El4 
.913 
.943 
.792 
,790 
7 
.806 
,690 
.701 
303 
.965 

1.006 
0.910 

cornputad by 

T. gr. 
7.53 

.32 
6.02 

.8S 
7.06 
.85 

8.67 
.68 
.61 
.99 
.74 
-13 

9.11 
.28 

8.94 
.60 

7.69 
8.72 
9.76 

10.06 
8.42 
.a 

7.90 
8.66 
7.64 

.62 
8.61 

10.21 
-67 

9.66 

the 

T. gr. 

4.89 
6.29 
6.6'2 
6.76 
1.74 
2.22 

.70 

.83 
3.21 
2.90 
3.05 
.14 

2.47 
.76 

3.30 
.01 
.66 
.28 

2.92 
.96 

4.99 
5.28 

.61 
3.02 
1.30 
2.16 
3.01 
2.43 
3.13 
4.31 

Qreenwich 

0.61 
-68 
.48 
.M 
-80 
-78 
-76 
-75 
.P3 
-76 
-74 
-7% 
-79 
.P7 
.73 
-74 
.68 
.73 
.P7 
.7l 
-83 
-61 
.69 
-74 
-85 
.78 
.74 
.81 
.77 
.69 

Combnt.. 



dbstract.of t i e  Begulls of t&e liourly XetemoZogicaJ Obrervat?iow 

taken at tlIe Survc-yw Geaeral'u OJce, &h&, 

in t i8  menth fl Bpi2 1868. 

Hourly Meu~s, &c. of the Observations and of the Hy~pmetrid.elements 
dependent fiereon. 

Mid- 
night. 

1 
a 
8 
4 
6 
6 
7 
8 
9 
10 
11 

Noon. 
1 
2 
s 
4 
0 
6 
3 
.8 
-9 

so 
tl 

Hour. 

Inches. 

W.786 
.776 
.764 
.766 
.763 
.I68 
.781 
.m 
.826 
337 
.as8 
.a7 

.809 
-784 
.762 
.re4 
.708 
,706 
.722 
.74a 
-762 
.782 
.7m 
.ZW 

Inches. 

W.926 
.916 
.%I4 
.902 
.922 
.929 
.940 
.B68 
.992 

30.014 
.a6 
.00t2 

29.967 
361 
319 
.9eS 
.908 
332 
.Q13 
.gel 
.902 
.948 
.060 
.Q39 

*.- o * 
33;; . F Q ~  
3 ge, 
qdh 
%I 

Inches. 

29.643 
336 
,619 
.616 
.808 
.6lS 
.627 
-046 
.068 
.686 
.a89 
.MI 

,667 
.&11) 
.620 
.6%4 
.669 
.671 
.676 
.608 
.633 
.039 
.866 
.w1 

Inches. 

0.283 
.279 
.286 
287 
.316 
.316 
.313 
.323 
.334 
.329 
.327 
.388 

.300 

.311 

.299 

.3W. 

.389 

.361 

.387 

.313 

.309 

.309 

.285 
,268 

h g e  of the Barometer 
for each hour during 

the month. 

MIU. I Xi. 1 DX. 

The Mean Height of the Baromebr, as likem-iae the Dry and Wet ~ I l l b  
IL'hermometer Means am derived from the observations made a t  the several 
bourr during the month. 

A 

5 ; h u g e  of the Tempera- 
ture for each hour esa during themonth. 



mviii Meteorological ObberuaR~ltd 

Ab8lracl of l2e Remtts O$ 8Ae Hourly Netcorohgkat O 6 e r o a t k a  

laken at  the Surveyor G e m a l ' ~  Opce, C'crtcuh, 
.in U- .moatk of Apt2 1868. 

B o d y  Means, &c. of the Obsemtiow d of the Rygrometcid ekmenta 
dependent thereon.-(Coatinuad.) 

2 

Hour. * 
a 

F9 

Mid- 
might. 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

Im. 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

All 

0 

78.3 
76.1 
76.0 
76.0 
76.0 
76.1 
76.2 
76.0 
77.1 
77.9 
78.6 
78.8 

78.8 
78.6 
78.6 
78.6 
78.0 
77.3 
77.0 
76.8 
76.6 
78.0 
76.9 
76.8 

the 

0 

3.4 
3.1 
2.8 
2.6 
2.4 
2.2 
2.2 
2.4 
4 0  
6.1 
8.0 
9.7 

11.2 
11.8 
12.6 
12.7 
12.4 
11.0 
8.9 
6.9 
6.3 
4.6 
3.7 
3.3 

Hygcornetrical 

0 

72.9 
749 
73.0 
73.2 
73.3 
73.6 
73.7 
74.3 
74.3 
73.6 
73.7 
73.0 

72.1 
71.6 
71.0 
70.9 
70.6 
70.7 
70.8 
72.0 
72.8 
72.8 
73.3 
73.6 

elements 

0 

6.8 
6.3 
48 
4.4 
4.1 
3.7 
3.7 
4.1 
6.8 
10.4 
12.8 
15.6 

17.9 
18.9 
20.0 
20.3 
19.8 
17.6 
16.1 
11.7 
9.0 
7.7 
6.3 
6.6 

are 

hehe#. 

0.797 
.797 
.801 
.806 
.809 
.817 
.819 
.835 
.836 
.817 
.819 
.801 

,778 
.763 
.751 
.7@ 
.741 
.7& 
.746 
.776 
.795 
.796 
.809 
,814 

computed 

T. gr. T. gr. 

0.89 
-84 
.86 
-07 
-88 
-89 
.89 
-88 
.81 
.Is 
.67 
.61 

-67 
-63 
.63 
.63 
-63 
-67 
.a 
.69 
.75 
.78 
.8% 
.84 

''2 

Conrkntr 

8.63 1.78 
.64 ' .6l 
.67 1 .46 
.75 1 .38 
.77 
.86 
.89 
9.06 
8.99 
.76 
.73 
.48 

.eB 

.24 

.18 

.18 

.26 
2.18 
3.43 
4.37 
6.40 

6.28 
.06 .61 
7.92 / 7.01 
.90 .la 
.88 
.89 
.95 
8.30 
.66 
.67 
.73 
.?9 

Dly l ~ e d  

6.86 
6.91 
4.92 
3.77 
2.86 
.41 
1.96 
.70 

5 >' 

by the Greenwich 



iKefeorohgicat Observations. nis 

dbstrdct fl IAs h u h  of th Hour& Me&orotogicat Obaervatione 
taken at  tAe Sarvqor OeneraPs Oflce, Weulta, 

.in t h  month of dp~i11868.  
Solar Radiation. Weather. &c. . 

WIND. 3 .  
4 
o g  :$ -3 

~enenl mpct  of the B L ~ .  

C l e a r t o 8 ~ . ~ . , a c a M . L i t o  
6 P. M., clear sftemards. 

Chiefly clear. Slightly foggy 
at 8 P. Y. 

Scatd. \i to 8 A. Y., clear 
afterwards. 

Clear to 6 A. x., soatd. \i ta 
10 A.Y:, cleaf to 3 P.M., 010IldsOf 
different kinds aftemarda.High 
wind at €++ P. Y. Lightning & 
l'hunder from 7 to 0 P. Y. Rain 
at 8 P. Y. 

Scatd.ni&\ni to ~ILY., 
overcast to 6 P. Y., iwatd. Li 
afterwards. Strong mind at 7 & 
8 ~ .  M., $from 1 t o 4 ~ . ~ .  Li ht- 
ning at 7 A. r. m m d e r  at f A. 
Y., l ~ . ~ . , & f r o m 3 t o t J ~ . ~ .  
Rain at 7 & la A. M., & at 3 & 
4 P. Y. 

C l e a r t o 4 ~ . ~ . , b i t o 7 ~ . Y . ,  
scnt 41. mi  aftem-ardn, 

C'londa of diff'crent kinds ta 7 
A. 31.. qrntd.- i tO 3 P. x., m t t . r  
ton1 aftcmards. 

Clear to 4 A. x., "i tn 2 ~ .  X., 
orercn~t to 5 P. YI., clouda of 
clifferrnt kindn afterwarRa.Briek 
wind from 81 A. M. to G )  P. 11. 
Lightning to S st 8 R; 10 P. w. 

Scntd. ni to 4 r. M., ki it 
strntoni aft~mnrda. Brink wind 
t i n n ~  4; to 5 :  P. M. Lightning 
to P at 7 k 8 P. M. 

C'lmr to 8 A. u., scuds from 8 
to noon, clear to 4 P. M., scntd. 
~i to nft4*mards. Brink wind 
from 7 A. Y. to 1 1 1 ~ .  u. Light- 
ning to N at ? gL 9 P. M. 

L'lenr to 4 A. u., rcntd. "i ta 
5 P. M., Lci to 9 P. lr..  rlmr 
nftenrarda. High wind from 
midniplrt to 3 A. r., I from 9 j 
A. n. til e:  P. M. Thi~nrler at 7 
r. u. Lightning at 7 and 8 P. X, 

1 ( J  "= 

$3 s 3 ~6 0.4 2 v a i n  lA ; 1 3-a 
a Fl% 
&--k 

I 

I 

3 

o 
1138.6 

156.0 

136.7 

138.6 

.,. 

... 

... 
132.0 

137.0 

134.6 

138.7 

Inches ... 
... 
... 

0.30 

0.87 

... 

. 

... 

... 

... 

... 

Miles 
0.8160.0 

176.8 

174.8 

18.0106.4 

S.S.W.&B. 

9. 8.W. & N. 

W.N.W. 

W. & S. 

3.0162.1 

1.1178.4 

134.5 

198.1 

171.2 

167.2 

Id.n3lQ.O 

fb 

8.6 

0.7 

S.E .&E.N.E .  

S .byW.&S.  

E.S.E.&S. 

s. 

Variable. 

9. 8.W. 

S. & 5. 5. IT. 

1.7 

2.5 

2.0 

4.9 



&tract of t h  & d t s  of & EopcrZy MetGorological ~~ 
taken at the Surveyor QewraZ'u Om, GaChdowh, 

in the month of April 1868. 
Solar Badiaticm, Weather, &c. 

* 
WIND. 

13 

14 

16 

16 

17 

18 

80 

%l 

22 

23 

, 

129.8 

131.2 

132.0 

181,8 

129.6 

133.5 

19132.3 

137.0 

138.0 

135.0 

134.0 

. 

... 

... 

0.06 

... 

... 
, 

,, 

... 

... 

... 

8. a h &  w. 
8. & K & w. 

8. by E. & 8. 
' 

8. & 8% by w, 

S.8.W.& variable. 

8. 8. W. & 8. 

s .8S.S.W. 

8. & 8. 8. W. 

5. & variable. 

Variable. 

S. by E.& S.byW. 

3.0 

4.6 

1.6 

... 

... 
0.9 

1 

248.7 

316.4 

4.0296.6 

8.6292.7 

3.8344.2 

213.9 

1.3292.4 

0.3266.2 

164.3 

141.3 

126.4 

fromSto10~.  M., scatd. ' Y t o  
4 P.M., claads of differex& Lindc 
afterwards. High wind frann 9 i  
A. n. to 6f P. Y. Thunder a t 6  
& 6 P. Y. ~ i ~ h t n $  from 6 to 
8 ~ . ~ B a i n a t 6 & f ~ . ~ .  

Chidy scatd. 4. Brisk w i d  
from 8 ~ .  Y. t o 8 ~ .  Y. 

Scuds from S to 6 P. x., clear 
afterwards. Brisk wind from 7 
A. Y. to 1 1 4 ~ .   lightning to 
N at 9 & 10 P. Y. 

Clear to 6 A. x., scnda fivm 
S to 10 A. Y ., ecatd. "i & scuds 
h m  B s f t e d e .  High wind 
kom 8 A. Y. to 6& P. Y. Light- 
ning at midnight & 9 P. H. 

Scuds from S to 10 A. M, 
scatd. ni to 6 P.M., overaasf sf- 
terwards. High wind from 7 A. 
M. to 9b P. M. Thunder & light- 
n i n g f r o m 8 t o l l $ . ~ . $ b k &  
8 & 9 P. x. 

Clouda of dierent kinds to 
8 P. M ., clew :afterwards. Brink 
wind from 2 A. Y. to 74 P. 1, 
Li htnin from lto 4 A. Y. 
. Elear. % risk wind from 6 to 9 

P. M. 
C~eflyclear .B~windi i .am 

6to 7 P. Y. 
Clear to 3 A. x., clouda of 

different kinde afterwards. 
ScaM. \-i to 4.4. x., stratami 

to 10 A. M., scatd. Li to 1 P. I., 
scatd.\i to 7 P. x., olear sRer- 
wards. Slight rain at 6 A. X. 

Clear to 4 A. Y., Scatd. \i to 
noon, to 8 P. &, clear rfter- 
wards. Slight rain at li P. Y. 

Chiefly clear. Brisk wind rt 
8) I.. r. Slight rnin nt lu  A. r. 



dbslract of tAe Reerrlt of the How& Mehological 06aervationr. 
taken at the Sotmeyo1 GencralJa O&eJ Gdctftta, 

ir the montli of A p d  1868. 
Solar Radiation, Weather, &c., 

WIND. 

General anped of the Sky. 

-- 
'137.0 

128.3 

138.0 

137.8 

133.0 

137.0 

139.0 

cirri.-1 
Cirri, oumrzli. A 

2.47 

... 

... 

... 

... 

... 

0.188.S.W. . 

8. 8. E.&E. 8. 

W. by 8.&E. 8.E. 

8. by E. & 8. 

8. & 8. 8. W. 

S.byW, 8SW&S. 

8. & S. by E. 

Strati,% Cumuli, Q 

24.8148.4 

Bl.2 

136.3 

49.7 

172.9 

179.8 

311.6 

Cirro-strati, 

E.'31.0 

... 

... 
3.1 

1.0 

1.4 

-- - 

C l e ~ t o 8 ~ . ~ . , s c a t d . m i t o  
2 P.Y ., overcast to 8 P.M., d. 
& afterwards. High wind i b m  
1i to 6) P. x. Thunder & light- 
ning at 6 & 6 P. Y. Slight rain 
from 6 to 8 P. x. 

Clear to 6 A. Y., scatd. ^i to 
noon,overcast afterwards.Storm 
from 124 to 2 P. Y. Thunder at 
1 P. Y. Rain from 1 to 6 P. Y. 

Clear to 6 A. Y., scetd. hi to 
4 P. Y ., clear aftenvard~. 

Clear to 6 A.M., scatd."i to 7 
P. x., clear afterwards. 

ScaM. ^i to 3 P. Y., clear af- 
terwards. Brisk wind from 8 t  
A. Y. t o 4 ~ . ~ . , & f r o m 8  tog) 
P. r. Lightning to N d at 8 
& 9 P. Y. 

Stratonito 6 A.M., scndefrom 
S to 9 A. x., clear to 7 P. x., 
scuds from 8 afterwards. Brisk 
wind at 74 A. Y., & from 6 t  to 
7 P. x. 

Chief1 clear.Brisk wind from 
84 to lli P Y. 

fi i Cumdo atrati,ki Nimbi 



dbatracl of tAe Besulls of the Hour& ddehroZogieal Obetmrti~rsl 

taken at the Swrveyw General's O&, Gdmtta,  

k t k  month of kpriC 1885. 

Inches. 
... Mean hei hb of the Barometer for the monP ... . ., eS.774 

Max. hei&t of the Barometer occurred at 10 A. r. o* the 1st.- ... 90.016 ... Min. height of the Barometer occurred aL4 P. BL on the 2Ad. 29.569 
B x h - m e  range of the Barometer during the month ... ... 8.W ... Mean of the daily Max. Preeawes ... ... ... 29.846 
Ditto ditto Min. ditto ... ... 29.698 

iUeun daily mngs of the Barometer dGing the'iontb ., ., 0.150 

0 

... Mean Dry Bulb Thermometer for the month ...... 83.1 
Max. Temperature occurred at 2 P. X. on the 30th. 985 
Min. Tempernture occurred at Midnight & 11 P. x. on the #h & &he 675 
Eztrms range of the Temperature during the month . . . . . .  31.0 
Mean of the daily &fax. Tem rature ... ... . . . . . .  92.8 
Ditto ditto Yin. Gto,  . . . . . .  76.8 

X i n  daily range of the ~em~erature 'dur in~ the month ... ... 16.4 

... Mean Wet Bulb Thermometer for the month 76.7 
Mean D Bulb Thermometer above Mean Wet Bulb Tb'&nome&i 6.4 
compute3 Mean Dew-point for the month ... 78% ... Mean Dry Bulb Thermometer above computed mean ~ e k - ~ o i n t  10.9 

Inches. 

... Mean Elastic force of Vapour for the month ... ... 0.781 

Troy p i n .  

Mean Wei ht of Va our for the month ... ... ... 8.38 
... ~ddi t iona lke i  i t  OF Va or required for complete ~aturation 9.50 

Mem degree of %umidity the month, complete saturation being uniQ 0.71 

Incher. 
... Rained 9 days,-Max. fall of rain during 24 horn ... 1.47 

Total amount of rain during the month ... 6.47 
Total amount of rain indicated by the Gauge aiibched Glhe memo- 

meter during the month ... ... ... 3.77 
Prevailing direction of the Wiid.. . . . .  8. & s:'s. W. 



Ille&oroZogical Observations. 





X s h c t  of tAe Besulta of the Hourly Melemological Obamationa: 
t oha  ad the &m.ogm Qensrd's O B e ;  GiZcrrtla; 

in the month of &. 1868. 

Latitude 8%" 33' l!' North. Longitude 86' 20' 541' Est; 

bight of the Cisternof the Stendmd Barometer above the reulepel, 18.11 feet; 

Ddy M;eans, &a. of the Observetione-and of the Hygromekioal elements 
dependent thereon, 

The Mean Height of the Barometer, re likewise the Dry and Wet B d b  
h r m o m e t e r  Mema . re derived, from tlre hourly observations, d e  duriq 
he day. 

1 

Date. 

Y 

3. 
2 

4 
k 
8. 
7 
8 
S 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
W .  
21 
23 
23 
24 
26 
26 
27 
2% 
20 
80 
31 

)r 

O . 5  
~ Q S  .z oa.4 
W - s *  
% 
$2- a,* a 

hehen. 

29.739 
6 
.818 
.838 
.286 
.686 
.689 
.720 
.827 
.16L 
.a30 
.164 
58& 
.808 
.842 
-904 
.900 

' -841 
-803 
.$OD 
.770 
.173 
.f79 
-729 
.717 
.733 
327 
.696 
.6M) 
.649 
.689 

R a g e  of the Barometer 
during the b y . .  

MY 1, Pi 1 DLi 

P 
3 4 

E;e 
3 El 
5fi 
a. 

87.3 
86.0 
86.9 
86.6. 
86.7 
87.Z 
87.1 
86.0 
76.3 
80.6. 
79.0- 
80.2 
84.2- 
8i.3. 
83.6 
83.L 
82.1 
82.1- 
82.1 
8L9 
83.7 
84.9 
84t.6. 
84.2. 
86.L 
86.8 
86.6 
87.9. 
86.7 
87.2 
MJ 

hehest 

0.129 
.136 
,139 
.I68 
.I69 
1 
. l a  
.294. 
. I40  
.197. 
.E!O 
. l a  
.12l 
.I14 
.L14 
.I20 
.180 
.I38 
-168 
.163. 
.I29 
.I69 
1 7  
.168- 
'161 
.168 
1 
.I68 
.I60 
.118 
.136 

Inckea. 

29.81rlr 
.856 
.891 
323 
.859 
.767 
-697 
.879 
.892 
.840 
.T90 
.W20 
.W 
.866 
.898 
.968 
.889 
.89& 
.873 
.go& 
.833 
.858 
dciS 
989 
380 
.79& 
378 
.764 
.714 
.702 
.777 

Inches.. 

29.686 
.719 
.768 
.7.66- 
.690 
566 
.667 
.68& 
,762 
.643 
.670 
.664 
7% 
,762 
.7% 
.&dB 
.809 
.768 
-716. 
.743 
.PO3 
-689 
.699 
.636. 
.&I9 
.642 
.632 
.606 
,664 
.6M 
.611 

Range of the Tern era- 
tols during the Zy. 

- , M*. Dif. 

o 

1 1  
96.02 81.0 16.0. I O 13.6. 

14.4. 
16.2 
16.0. 
18.0. 
16.3. 
20.7 
16.0. 
18.7 
18.6 
16.6- 
13.6 
14.0- 
18.2. 
13.4 
14.0. 
16.6. 
16.6. 
14.0. 
14.0. 
16.0. 
16.9' 
16.2' 
16.7 
16.6; 
16.2 
14.0 
16.3: 
13.6. 
16.8 

93.3 
96:4 
96i2 
96.3 
98.0 
96:3 
94.2 
89.6. 
90.2 
90.0 
88.5- 
91.5 
89.0 
91.2 
92.4 
90.2 
91.6 
91.6 
89.0 
91.6 
93.0 
Qi3.6. 
9 4 2  
94.1; 
96.0. 
96.6 
96.6, 
96:8 
94.6 
94.6 

79.8 
81.0 
80.0 
80.3 
80.0 
81.0 
73.6 
72.6 
71.6 
71.4 
72.0 
78.0 
76.0 
78.0 
79.0 
7Gi2 
76.0 
76.0 
76.0 
77.6 
77.0. 
W.Z 
29.0 
2820: 
1.9.4 
7.9.3 
81.6 
80.6 
81.0. 
77.Z 



dbatrael of IAe Reunlld of tAe HmrZy 4leleorologicaZ Olrwrrliarr 

taken at the Surveyor GeneraPs OJct, Calcuflo, 

in tAe month of May 1868. 

Daily BIeans, SC. of the Observations and of the Hggrometrical elemlotc 
dependent thereon.-(Coatinued.) 

-* 

0 

P 

- 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
.I6 
17 
18 
19 
20 
21 
2-2 
23 
24 
25 
26 
27 
28 
29 
30 
31 

AU the H~gromctrical element8 ere compukzby the Greenrich -@ 

- 

o 

6.8 

6.8 
6.8 
7.1 
7.4 
6.0 
6.4 
3.7 
4.0 
3.6 
4.7 
4.2 
4.-4 
6.0 
6.0 
4.3 
6.6 
6.1 
4.6 
6.0 
6.9 
6.1 
4.9 
5.7 
6 
7.3 
6.9 
6.7 
6.2 
4.9 

- 

o 

81.5 
80.8 
81.1 
79.8 
79.6 
80.3 
81.1 
79.6 
72.6 
76.6 
75.4 
75.5 
80.0 
76.9 
78.6 
78.1 
77.8 
77.1 
77.0 
77.3 
78.1 
79.0 
78.4 
79.3 
80.4 
80.1 
79.4 
81.0 
80.0 
81.0 
9 

o 

78.0 
6.476.8 

77.6 
76.7 
75.3 
75.9 
77.5 
76.8 
70.0 
73.8 
72.9 
73.2 
77.1 
73.8 
76.1 
7.4.6 
74.8 
73.2 
73.4 
7.1 
74.2 
74.9 
74.1 
75.9 
76.a 
76.3 
76.1 
76.9 
76.0 
77.3 
76.8 

o 

9.3 
9.3 
9.3 
10.9 
11.4 
11.8 
9.6 - 

9.2 
1 6.3 

6.8. 
6.1 
8.0 
7.1 
7.5 

Inches. 

0.910 
.w5 
.925 
.8i3 
.Wd 
.879 
.943 
376 

T. gr. 

10.01 
9.63 
.W 
-30 
.19. 
.3L 
.E+4 
.37 

-86 
.83 
.38 
3.08 
2.80 
.62 
3.16 
-do 
.46 
2.@2 

9.17 
.03 
-13 

8.G.A 
.71 
.92 
.91 
9.09. 
839 
9.42 
.53 
.60 

8.5 1 .857 
8.5 .813 
7.3 1 .8L9 

T. gr. 

3.50 
-26 
.36 
. 
.99 

; .fb 
f6  
.fl 
.iA 

.ga 
5' 
.n 
.n 

.?27 7.90 

.8-22 8.86 
797 1 .63 
.781 .41 

9.5 
8.7- 
7.8 
9.6 
10.0 
10.4 
8.3 
9.7 
10.2 

0.5 
.n 
-7; 
.n 
.W 

3.42 .id 

1-79 .@ 

.79 

/ 

.913 

.822 

.800 

.811 

.830 

.832 

.851. 

.930 

.8i9 

.69Y 

.890 
11.5 
11.0 
10.7. 
9.9 
8.3 

4.22 1 .@ 
3.49 
.16 

2.16 
1.87 
2.47 

.46 

.a 
9.78 
8.84 

357 
.90S 
.882 
.919 
.876 

.@ 
33 
11) 

, 3 



:. diatract ' fl tAe Reaulls t# tlie Hourly MeteiroZugicaZ OZreruatioei - 
&ken at  tAe 81t1't'ejor GeneralJ8 O&e, CaEculh, 

in tAe monthof Hay 1868. 

pearly Neam, &c. of the Ohernations and of the Hygomctrical eleinenbi 
dependent thereon. 

ioar. 

Cid- 
ght. 
1 
3 
3 .  
4 
6 
6 
7 
8 
Q 

.O 

.1 

on. 
1 
3 
8 
4 
6 
6 
7 
B 
0 
3 
L 

. . 

he 
rmometer Means are derived from the observations made a t  the r e w d  
u during. the .mouth. . 

1 

*e o .r Range of the Barometer % ; Range of tho Tempera- 
2 3 s  for each hour .during ture for each hour 
.$;% the month. a dming the month. 

3.4 ,ok 

Iuchee. 

29.771 
.768 
.748 
.743 
.743 
.768 
.795 
.799 
.816 
.826 
.8% 
.814 

.?97 

.772 

.143 

.722 

.706 

.700 

.712 

.733 

.748 

.769 

.781 
,784 

Mean Height of the Barometer, as likewise the Dry and Wet Bulb 

-Inches. 

29.926 
.DO2 
.888 
396 
,910 
.918 
.938 
.969 
.960 
.W7 
.989 
.SSd 

$32 
.908 
.862 
360 
.862 
.949 
.885 
.886 
.88J 
.DO8 
.931 
3414 

o 

80.1 
79.7 
79.4 
79.1 
78.8 
78.6 
78.9 
80.4 
82.6 
86.1 
8Z.6 
83.5 , 

90.9 
92.1 
92.4 
91.6 
90.8 
88.8 
869 
83.8 
82.7 
81.7 
81.2 
80.4 

-- 

Inches. 

29.648 
.639 
.626 
.612 
318 
.638 
.66Q 
. a 8  
.W2 
.694 
.697 
.G 

.661 

.643 

.616 

.688 

.67O 

.611 

.667 

.680 

.607 

.639 

.664 

.661 

Inches. 

0.279 
,263 
.272 
.284 
.292 
.280 
.28$ 
.291 
.268 
.283 
.292 
.2G ' 

2 7 1  
.266 
,248 
.272 
.292 

' .388 
.3'28 
-306 
277 
.269 
.277 
.288 

O .  

12.0 
12.8 
11.8 
11.7 
11.6 
11.0 
11.0 
10.9 
lL7 
13.8 
12.4 
134 

12.0 
10.8 
13.6 
26.0 
23.6 
22.6 
20.6 
16.6 
17.1 
13.3 
14.3 
14.6 

--- 

o 

84.3 
84.0 
.M.8 
83.6 
B3.0 
86.6 
83.0 
.84.9 
87.2 
89.8 
.91.4 
93.4 

96.6 
97.4 
98.0 
97.6 
97.6 
96.0 
94.0 
90.9 
88.6 
86.8 
85.6 
85.0 

O 

3 
72.0 
72.0 
71.8 
11.6 
.11.6 
74.0 
?d.O 
76.6 
76.0 
79.0 
80.0 

83.6 
86.6 
64.4 
71.6 
74.0 
13.6 
13.4 
t3.6 
71.4 
73.6 
73.2 
12.6 



3Iourly Me&, &a. of &he Obsemat i~~~and of the Hygrornetrical ehnmtr 
'. dependent thereon.-(Continued.) 

(r 
0 

g 
8 .- a 

n 
m 

4 

0.88 
.ST 
.RS 
-59 
-9) 
. I l l  
.!#I 
3 4  
.fi:l 
.: 1 
.;I 
.6(1 

.%3 

.69 
-68 
.68 
.69 
.64 
.69 
.73 
.77 
.81 
.83 
-86 

r 
C 

Cambob. 

f .9,2 
sri 5% I;.-$ .a = P. 

a $  4 a g a ' db 5.9 ,- o * a  k s 

Hoar. 52.z 
$81 

a-3 

E a 

o 

76.3 
75.8 
75.3 
75.4 
75.6 
73.5 
16.6 
7 
76.6 
15.7 
1 . 5  
76.1 

75.7 
76.6 
76.1 
743 
74.0 
74.6 
74.9 
73.8 
74.6 
76.1 
76.4 
76.1 

elements 

a 

4.8 
43.3 
4.1 
3.7 
3.2 
3.1 
3.4 
3.9 
6.1 
1 .  
11.0 
13.4 

15.2 
16.6 
17.3 
17.3 
16.8 
14.2 
11.8 
10.0 
8.2 
6.6 
6.8 
6.3 

u e  

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

-a $ 
x:s 
$ 2 ' ~  

$ - t  

n 

I $ %  il;i , c g  
SB 
aa 
g a  

o l e  
77.3 2.8 

97.f 
a.2 
$35 

T. gr. 

l.53 
.37 
.:<I) 
.I'l 
.W3 

0.93 
1.07 

.?7 
2.1 1.5 
5.2'1 
3.96 
4.81 

5.67 
6.27 
.43 
.38 
.11 
5.06 
4.12 
3.30 
3.69 
.16 
1.89 
.69 

r 
L~'?'?' 

Greenwich 

Incher. 

0.869 
.R65 
.ncz 
.Rli5 
.ti71 
.HI;R 
.81iq 
.H!I(; 
.R!l(i 
.?::I 
.H!ici 
. 8 6  

.873 

.868 

.867 

.836 

.827 

.843 

.851 

.828 

.890 

.867 
-866 
867 

computed 

7 7 2  
77.u 
it?.!) 
7fJ.9 
16.8 
76.9 
7R.1 
79.0 
7 . 6  
HO.fi 
81.1 

81.4 
81.7 
81.6 
80.8 
80.3 
79.9 
79.3 
77.9 
77.9 
77.8 
77.8 
77.3 

T . 
9.31 

.35 

.38 

.3.; 
-42 
.a) 
-40 
.G7 
3 
21, 
.ti lr 
.38 

. 

.lb 

.02 
8.81 
.73 
.94 
9.06 
8.80 
9.03 
.9 1 
.3% 
.$b 

D ~ y l ~ z e t i  

by the 

2.6 
2.4 
2% 
1.9 
LR 
2.0 
2.3 
3.6 
6.5 
6.9 
8.4 

9.5 
10.4 
10.8 
10.8 
10.6 
8.9 
7.4 
6.9 
4.8 
8.9 
3.4 
3.1 

the H ygrometrid 



Abstract oy hulh  of tde How& dieteorologdcal Obaerualion~ 
takes at the S w u y o r  Qmeral'u V c e ,  Cbdcrtta, 

in the MU B Mav 1868. 

... 

... 

r S.E,S.&S.S.W. 

I I I  ( 1 lnightto 3 A. Y. 

+ Fell &me 5 P. Y. of the 11th to 3 A. X. of the 12th. 

260.6 

146.6 

12 

n i  to 6 P. Y., ovcrcast after- 
wards. Brisk wind from 64 
A. Y., to 6 P. x. Storm at 6t P. 
r. Thunder & lightning at 7 & 
8 P. m. Rain at 7,8 & 11 P. m. 

Scatd. L i  to 6 A. M., stra- 
toni to 8 A. m., scntd. ^i to 1 P. 
r., overcast to 6 P. x., clouds 
of differmt kinds afterwards. 
Brisk wind at 3, 6) & 7b P. m. 
Drizzled st 6f A. M. Thunder & 
rain from 2 to 4 P.  Y. 

[ J c a M . " i t o 7 ~ . x . , L i t o l  
P. I., clouds of different kinds 
afterwards. Lightning to N from 
8 to 10 P. Y. Slight rain at 11 

... 

131.9 

899.9 

- 
P. Y. 

Clouds of kinds to 9 A.M. ,  
scatd. "i to 3 P. x, overcast 
afterwards. Brisk wind nearly 
the whole day. Thunder &li ht- 
Einn f m  6 to 11 P. X. &n 

1 8. k 8. 8. B. ... BW.4 
fmiG 6 to 13 .. ar. 

O r e r c ~ t .  Thunder & !ight- 
ning to 4 A. Y., scatd. LI to 6 
P. Y., clear afterwards. High 
wind at 2 A. M. Rain &om mid- 



Ahtract of lhi  ~ e i u l t r  $ tAe ~ollrL)Y Meteorok~~ica~ O h m  
. + 

h i e n  at the St~meym GeneraI'd O B e ,  & h U o ,  
irt U e  month of M.ay 1868. 
Sohr Radiat'h, Weather, Zze. 

W1h-D. I 

$ ' &,? General aapect of the Sb. 
v a i n  1: ; .; i 1 
direction. fi ,= 

tr2 r 

6 

1'3 

16 

WI 

P 

1.8 

$9 

'4 7 :  2 
2'60 
; 4 

6 ' g  a 

Q$Ba 
s!z 2 .. 2 
. - ~ u  

-- -4 e-- 
o 

136.0 

148.8 

139.0 

132.3 

134.0 

134.4 

132.8 

20138.6 

8 c a t d . \ i t o 6 ~ . r . , ~ ~ t d . - i  
to 4 P. Y., stratoni a h d  
Brisk wind from 3 to 6+ P. r. 
Li htning at 11 P. M. 

bonds of different kinds. 
Brisk wind a t  3 & -10 A. r. 
Lightning to E at nudni bt & 
4 A.M. Thunder at 4 A.M. #light 
rain from 2 to 4 & at 8 A. E. 
Clear to 7 A. M., scatd. to 

9 P. M ., clear &mads.  Briek 
wind between 4+ & 6) P. I.. 
Li htning at 7 P. Y. 

beax to 7 A. M., 6. -i to 
3 P. M., Lci to 8 P. M., stratoai 
afterwards. Brisk wind from 3i 
to 4& P. Y. Thunder at 4 & 6 P. 
r.Lightning at 6 & 8 P. n. 
Li ht rain at 6 P. Y. 

8tratoni to 8 A. x.. ~eatd. \i 
to 11 A. M., scatd. *i to 4 P. 
x., overcILst afte-. Stron 
wind fmm 6tto6t  P. Y. BI$ 
wind from 8 to 8b P. M. Thun- 
der at? k 8 P. X. Lightnin~ at 
7, 8 & 10 P. Y. Light rain st 16 
& 8 P. x. 

Stratoni to 3 A. Y., scatd. \i 
& hi to 6 P. Y., strstoni rfter- 
wards. Lightning to N frcrm 8 
to 11 P. Y. 

StratonitoS~:rr.,scstd.^i 
to 4 P. M., overcast dbrwarh. 
Brisk wind from 1 to 7) P. M. 
Thunder at 1 A. x. Sf,  6 & 7 P. 
Y. Lightning at 1 A. M. & from 
7 to 11 P. M. Rain at  1 , l O ) ~ .  
~ . , 6 , 7 & & l l ~ . m .  

Overcastto6~.x. ,scstd.\ i  
to I) A. 11.. ucatd. -i to 7 P. Y.. 
rlrar  afterward^. Gtronp: wind 
hctween midnirht to 1 A. u. 
Lightning to Sg-From midnkht 
la 2 A. r. k at 11 P. m. L~ghr; 

Inches ... 

0.02 

... 

0.06 

0.07 

. 

I 

i 

ttj 

1.3 

2.6 

2.1 

10.0 

0.6 

'S.S.E.&S.S.W. 

S.S.W.& variable. 

S. S. E. & 8. 

S. byE. & 8. 8 5 .  

S. 8. E. 8 S. m. 

S.W.&S. 

l.MS.8.E.&S.S.W- 

O.OSS.8S.S.E. 

I rain at midn~ght. 7<'of 
C 

IMiles 
2.0176.6 

212.3 

117.4 

267.6 

116.6 

- 

119.7 

3.1167.4 

.. 

4.6232.1 



lbstract of tie Beault of the Hourly Me ferological OJaervaiiona 
taken a& tAe Strrweym GenmlJa O@e, (kkntla, 

ir the a m t h  of May 1868. 
Solar Radintion, Weather, kc.. 

I afterwards. Thunder at 4 P. Y., 
Sli ht rain between 4 & 5 P. M. 

134.8 ... 9 . b ~  W.&S.S.W., , . *8 142.9 (%ear t o  7 A. M., acatd. n i  to 
, 6 P. m., stratoni afterwards. 

I 

136.6 

136.8 
1 
1 

139.0.. 

138.6 

137.3 

139.0 

138.6 

136.6 

133.0 

I 

i 
1 Cirri, 
i Cirro cumuli. 

... 

... 

... 

... 

... 

... 
0.23 

'... 

0.68 

- i 

Variable 

8.8.w. 

8.8.W.&8.byW. 

8. 8. W. & 8. 

8. & 8. 8. W. 

S. by W. & 8. 

8. 8. W, & 8. m. 
. . .  

8. 8. w. 

8. by E. & 8. 8.E. 

8tratiIni C w u l i , L i  

... 

4.7 

... 
6.8 

... 

... 
2.4 

0.7 

12.0 

Hi h wind between # & 9 P. L[. 
li&tnina at 8 & 9 P. m. Slight - 

104.9 

132.2 

160.4 

137.6 

166.0 

96.0 

rain at 94 P. Y. 
Stratoni to 4 A. M., thin \i tq 

8 A. M. clear to noon, scatd. "1 
to 8 P. 41.. clrar afterwards. 
Lightning to S W at midnight. 

Ulear to 4 A. M., scatd. ni to 
4 P. Y. h i  afterwards. High 
wind at 3 & P. Y. Thunder & 
slight rain at 3 P. r. 
bcatd. ' i t o6~ .x . , s t r a ton i  

afterwards. 
Clear nearly the whole day. 

,Hi h wind between 6h & 6: P. 
r. kghtning at 7 & 8 P. M. 

Scatd. ~i to 6 A. Y., scatd. 
'3 to 4 P. M. h i  after~ards.  
Lightning to N at 8 P. Y. 

Clcur to 4 A. Y., scald. -i to 
6 P. x., clear aftcmards. 

101.6 I Clinr to 6 A. w., sratd. \i to 

137.3 

C?OO.2 

- 

10 A. M., scatd. ' i to 7 P. x., 
clear afterwards. Brisk wind 
from 68 to 6) P. Y. Thunder & 
rain at ti P. Y. 

Clear to 7 A. u., seatd. "i to 6 
P.M. scatd. \i afterwards. Brisk 
wind from noon to 6 P. M. 

Scuds from 9 to 6 A. M., scatd. 
-i to 2 P. Y., stratmi after- 
wards. Strong wind from 2+ to 
34 P. Y. Thunder at 4 P. x. 
Lightning to W. at 8 P. M., Rain 
at 4 & 6 P. x. 

Cirro-streti, a i Cumulo a trati,k i Nimbi 



Ahtract tAs RebttZts- of fh How& Xetewotogical OC;ema&u 

taken at the Surveyor GeneraJ'8 O&e, CbtWta, 

in Me mmth of May 1868, 

rnchea 
... Mean height of the Barometer for the month -. ... 29.764 

Max. height of the Barometer occurred at 10 A. X. om the 17th- ... 29.989 
Min. height of the Barometer occurred at 6 P.  on the 7hh. ... 29.557 
Ertveme rutage of the Barometer during the month ... ... 0.432 
Mean of the daily Max. Pressures ... ... ... ... 29.836 
Ditto ditto Min. ditto ... ... ... ... 29.689 

Meun daily range of the Barometer during the month .., ... 0.163 

... Mean Dry Bulb Thermometer for the month ...... 845 
Max. Temperature occurred at 2 P. M. on the 6th. . . . . . .  98.0 

. . . . . . . . .  Min. Temperature occurred at 8 P. M. on the 11th. 71.4 
Extreme ramp of the Temperature during the month . . . . . .  26.6 
Mean of the daily Max. Tern ... . . . . . .  93.0 
Ditto ditto Min. d$?gture"' . . . . . .  77s 

X m n  daily r a v e  of tke ~emperature'during the month ... ... l 6 A  

Mean Wet Bulb Thermometer for the month ... ... 78.8 
Mean Dr Bulb Thermometer above Mean Wet Bulb Tl&norneter 6.5 
~ o m ~ u t e i  Mean Den-point for the month ... 709 ... Mean Dry Bulb Tkerruorueter above computed l e a n  ~e;b'-point 9.4 

Inchea. 

... Mean Elas tic force of Vapour for the month ... ... 0.861 - 

... Mean Wei ht of Va our for the month ... ... 9.11 
~ d d i t i o n a l b e i  Lt o f  Va ur required for complete 81)tmtion ... 3-17 
Mean degree of fuuidity %the month, complete saturation King onib 0.14 

Rained 16 days,-Max. fall of rain during 24 horn ... ... 1.66 
Totd amount of rain during the month ... 6.80 
Total amount of rain indicated by the Gauge a&hed to'the memo- 

meter during the month ... 469 
Prevailing direction of the ~ & d  . . .  s;'s. by E*& 8. s:' W. 







Xeleorologictrl OLsercnliolls, xliii 

Alstracl  o/ t i e  ResllZts t i e  IIou~i'y 7?/3releorological OZsercnlioxo 
talela a t  the Surreyor Geuernl's OJice, CuZcu/la, 

iw  the 11201118 of  Jt611e 186s. 

Latitude 22' 33' 1" North. Longilode SSO 20' 31'' East. 

Heigllt of the Cibternof Ihe StandardBarornetcr nborc LLe sea lercl, 18.11 feet. 

Daily Means, kc.  of the Obserrntions and of tllc ITjgron~ctricnl clclnents 
dclwndc~~ t tl~ercon. 

Date 

Inchos. Inches. I 

h 3 g c  of 111" L):LI~OII~CLC~ 
duri~lg the ck~y. 

Inches. 

5 2 F 4 -  
I{:nlfic of illc Tempera- 

/ turc dur ing  thc day. ?> 2 
R 2 
C A 

M u .  . I D i .  1 23 

- ' _ !  1. - -  

The Mean Height of the Barometer. en l i l te~iae the Dry nnd W e t  Bulb 
Thcrmometcr Means are dcrircd, from the hourly olacrvations, made during 
the day. 



ibatract of l i e  Resnlls t$ the lioarly Meleordogical Ohwvaiiom 

takerr at Ihe Sntvcyor Gencrd's O#ce, &Zmlk, 

in tb w t o ~ t h  O$ June 1865. 

Wlj Mearnr, kc. of t l ~ e  Olrservatims md of the Hy6roxaetrical elementa 
dependent thereon.-(Continued.) 

1 0  
1 
2 
3 
4 
6 
6 
7 1 
8 
9 

10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
80 

79.8 
80.7 
80.7 
80.6 
80.4 
78.6 
77.8 
78.5 
79.D 
79.0 
79.9 
79.1 
78.4 
78.4 
78.0 
78.1 
79.2 
79.0 
79.4 
81.7 

.2 1 
-1 1 

I 

T. g. 

8.50 
.68 
.63 
.kB 
-79 
.9b 

' .97 
10.15 
.49 
.16 
.31 

9.82 
10.03 

.la 
9.63 
.83 

10.02 

o 

4.8 
6.6 
6.5 
7.2 
4 6  
1.7 
0.7 
0.8 
1.2 
1.4 
1.9 
2.8 
1.1 
O.% 
2.7 

.76 

.17 

.76 

.76 

.89 

.a 

.a 
-89 
.a6 

o 

70.5 
76.7 
76.8 
76.3 
77.2 
77.4 
77.3 
17.9 
79.1 
78.0 
7 
77.1 
77.6 
77.8 
76.1 

o I Inche.. 

the ~ ~ ~ r o r n o t r i c a l ~ e r n e n t s  are computed by the Qreermick constrmta.' 

T. p. 

2.83 
3.83 
.74 

4.14 
270 
0.9G 
.38 
.44 
'68 
.7B 

1.08 

2.1 ::: 
2.8 
6.1 

8.2 
10.6 
10.4 
11.5 
7.7 
2.9 
1.2 
1.4 
2.0 
2.4 

0.77 
.71 
.TO 
-70 
. P 8  
.91 
.98 
.W 
.% 
-93 
.91 

0.896 
.002 
.906 
.890 
316 
.W22 
.919 
.937 
.973 
310 

.81 

.a 
La) 
.37 

.89 

.a 

.86 

.77 

.7b 

77.7 3.6 :::: 1 5.4 
77.4 4.B 
78.6 I 8.2 

2 I .= 

331 
305 D.73 
.922 31 
.968 j 10.21 

3.2 . 9 S  
4.8 j -913 

0.63 
.&4 

1.61 
0.89 
1.22 

.19 

1.9 
1.4 
4.6 
2.7 

.9J 

.gS 

.86 

.92 

-988 
.934 
.886 
.910 



Htieorodogicad OLmatioi ts .  xlv 

Abafract oJ fke Resalts fl [fie ITonrly AieteoroEogical Olsert~afions 

tuken nt tke Snrceyor General's OJce, Calculi%, 

is  the nosrlir oJ June 18G8. 

Hourly Means, kc. of tLe Observations and of the Hygrometricd elements . 

dependent thereon. 

Range of the Tempera- 
ture for each hour 
during the month. 

Range of tho Unronleter 
for mrL Ironr during 

the molrtl~. 

M u .  1 Min. / DiU- Max. &fin. Diff. I I 
k E! 
? E 
g~ zb 

Mid- 
night. 

1 
4 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Noon 
1 
9 
3 
4 
6 
6 
7 
8 
1) 

I 10 
t 11 
Y 

Inches. 

20.672 
557 
.54L 
.63 1 
.549 
635 
.647 
.565 
579 
.588 
.691 
.685 

Inches. 

29.770 
.764 
.766 
.748 
.739 
.755 
.768 
-771 
.199 
.804 
.796 
.783 

Inches. 

29.392 
,368 
,348 
.341 
.338 
.383 
.3'25 
.3Jl 
.348 
.356 
.361 
.366 

Inches. 

0.3i8 
.402 
.407 
.407 
.401 
.432 
.4& 
.a0 
.451 
.St9 
.4J4 
-427 

1 

The Mean Height of the Barometer, ne likewise tlre Dry and Wet  Bulb 
Thermometer Means are dcrived from the obeerrations made a t  the several ; bun during him month. 



xlv i  Jfcteorological Observations. 

AlsO.acl fl fke Rcszrlfs of IAe IIotcl-ly i%efeorohgicaZ 0Eserc.crtiow 

~CILR u t  tke ~ n r r e ~ o r  Ceneml'a Ofice, CuZm f ia ,  

i i ~  the t~zontA of June 1868. 

Hourly XIenrls, kc. or t11o Obscrrations and of t l ~ c  Hygrornetricd elcments 
drl~cuclrnt tLercon.-(Conli~iued.) 

Mid- 
night. 

1 
2 
3 

All th 

o o Inches. T. r .  T. g. 

70.0 
7!ld 
7 
7!,.5 
5:I.s 
i$,.:l 
7  
7  
80.0 

2.1 75.4 1 3.6 
1.0 1 i S . 4  1 3.4 

0.959 
.982 
.$ l1 .9  
.916 
.916 
.$)u 
.Ol.!j 
.$ll,j 
.$).I0 

2  . 
1.0 / i S . 2  
1.3 7S.2 
1.7 1 73.1 
1 i S . 2  
2.1 1 i x . 2  
2.9 I i';.O 

811.4 3 . 7 j i i . C ;  
 SO.^; 1 .I.I 77.7 7.0 . : I : ~ L  .!JC . I .t+) 

r- 
.I  I 

.t6 

. t5 

.75 
.10 .F6 

.H3 .iS 
.77 

. 1 3  .ll .83 
80.:: 1 3.3 ! .!I l o  0 1.9; .81 
hO.1 2.7 1 iti,? ::: 1 .!IItj .15 .60 .P6 
0 2.3 I 2 6.3  / .$111i .I 7 .4 7 .S7 

2.2 I 7d.Y 3.9 . i l i G  .17 .32 .ti8 

-- - - - - - - - 
P 

.o ll;).g~.l)u~i-tri~nl elcrnr~lts arc col~lputed Ly tb Grccunich Cons- 

. l I ?B .  

' 3.1 
3.2 
3.1 
2.0  
2.7 
3.6 ' 

4,.9 
6.3 

1023 
.45 
.'1J 
. lo  
.19 
.16 
.13 
.17 
.09 

9 . 9  

1.2% 
.15 
.15 
.OS 
.05 

0.95 
.9l 

1.53 
.70 

0.89 
.$@I 
.CR) 
-93 
.01 
.91 
-92 
.89 
.86 

3.18 .88 



Heteorological OZoervalions. xlvii 

Abstract o f  tlre Xe8uZts of the Eourly dfeleorologiral Olrservalions 
 take?^ at t i e  Surveyor Geweral's Ofice, Calcutla,, 

in  l i e  monll of Jzine 18GS. 
Solar Radiation. Wcntller. &c. 

,-I 0 - 1  WIXD. 22 ..: -- 
a m 5  0 -  

3 " B/ Pmni l ing  2 I >.2 /i & 'i 8 6 0. direction. 9 
- *  - - - -  - -  1 F 4 l  P 
Inches l b  311lcs ... S.S.E.&S.W. 1.5185.2 

... S.byW.&S.S.W. 

General aspect of the Sky. 

S c a ~ . ~ i t o 6 ~ . ~ . , s c a t d . - i  
to 5 P.M., scntd. \i afterwards. 
Frrsh breeze from midnight to 
10 A. r., & from 4 to 6) r. ar. 

Clear t o ? , ~ . x . , s c a t d . ~ i t o  

1 .  I 
0.40 E. S. E. 2.0 157.0 

6.35 E.S.E. E.Bf4.S.E. 442,16.6 

2.42 S. S. E, & S. s. w. ... 180.1 

I 
0.22 S. S.W. &S.byW. ... 63.9 

1.21!S. W. & S. S. W. 3.1 1S0.3 

1.31 S, S.S.E.&S.byE. 4.r825.4.6 

0.779. S. W. & S. 5.5 342.4 

6.85'5. W. & W.X.W. 6.5 437.0 

P. Y. 
Scntd. l, to 8 A. M., Orercsst 

afterwards. Brisk wind a t  9; A. 
M., & Srom 2: to 11 Y.31. Tl~un- 
clcr a t  9 & 10 A. M. Slight rain 
:from 91 A. x., to 7 P. M., & at 
11 P. M .  

Ovrrcnst. Brisk wind nt 10: 
A. M. Hain whole day 95 night. 

0vcrcnst.Iinin from nl id~~ipht  
to 1 P. Y., & drizzled at  6 & 
6 P. 31. 

Overcast. Ligl~tning to S a t  
1 A.~.Light  rain after intervals. 

Overcast. Brisk r i n d  from 1 
,to 3: P. Y. liain nearly the 
~.1101e day 8 night. 

i)vrrcclst nearly tllr \rl~ole day 
nig!:t. Brisk wind from 10i 

A. x., to 7 P. M. Rain from 2 to 
8 A. M.,  &from 3 to 5: r. M .  

Overcast. 1Iigl1 wind from 9 
.i. M., to 11 P. X. Itnin nearly 
the ~11olc day 9c night. 

Orrrcnst, Iligh wind from 
/~u id~~ig l i t  to 6 A. M., 95 from 9 to 

7 P. H., clear afterwards. 
... S . T . & S .  I Clear io 8 A. M.,  scatd. ni to 

111 1.. 11. Ruin ncarly the whole 

i day Sr, night. 
3.45 S. W. 3.5,209.4 Orrrcast. Brisk wind from 

I !  10; A. x. to 3:- P. M., & at  8 & 
10 r. 31. 1:nin ncarly tho whole 
day $ night. 

... S. & S. S. W. 

0.16 S. & S. E. 

6 P. Y ., clenr s f te r~nrds .  
Clear to 7 A. M., scatd. mi 

~ f t c m a r d s .  
Scntd. \i to 6 A.Y.&i to 11 A. 

M. Ovcrcast to 2 P. ar. Scntd.\i 
'nftcrwards. kIigh wind from 11+ 
t o  noon. Hain from noon to 2 



xlviii ~~leorokqica~ 08mrvat im.  

Aiatract of the Rearlt-n of  the Hunrly Meteotohgieat obematioltr 
hken at t h  Surveyor QeneraPa O&e, alcrfta, 

in the month of June 1888. 
Solar Radiation, Weather, &c. 

d a 

3 4  m P  

?$a m.z ta 9 . 

WIND. 
--- 

hb r a g  1 $1 -tion. pa 

Qened lspect of the Sky. 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25, 

26 

p- 

o 
... 

... 

. . . 

... 

... 

130.4 

131.4 

132.0 

133.0 

131.0 

129.0 1 

ttj 
4.6 

40  

1.8 

1.6 

2.3 

... 

1.8 

... 

... 

6.2 

0.3 

Iucheu 

0.63 

1.46 

1.09 

0.11 

... 

0.35 

. . . 

. .. 

0.709. 

0.27S.S.W. 

SW,SSW&WSW 

5, S.W .&S. S.W. 

9. W. & W.S.W. 

S. W.& 8. 

[w- 
SSW, S W ~  s by 

O.llS.W.&S.S.W. 

8. 5. 2. &S.s.W. 

Y. by E.kW9.W. 

sbpW,SW&s8W 

8. w. & 8.W. 

b 
Miles 
U1.9 

400.8 

342.4 

263.2 

317.1 

176.6 

2.6132.2 

136.0 

80.7 

64.6 

97.1 

148.2 8. E. 

Overcast. High wind h m  61 
A. Y. to 11 P. Y. Rain 8t 4 7 b  
84 A. Y. & at 10 r. M. 

Overcsst. Brisk wind km 
midnight to 4t A. Y. Light rain 
from midnight to 8 A. X. & nt l 
10 & l l  P. Y .  

Overcast near1 the rhob 
day & ni ht. B~LZ wind i t  10 
A. ar.. & from 2 to 3 p. Y .  w 
from midnight to 9f A. M.. & at 
9f P. Y. 

Overcsst.BriskKind~10~ 
A. M., to 8 P. x. Light rain at& 
4t & 9f A. Y., & from to 11 
P. Y. 

Overcast. Brisk wind h 8 )  
to 8 A. Y. Light rain h m  mid- 
ni ht to 2 A. r. 

Btntoni to 6 A.M., clear to 11 
A. Y., thin \i to 7 P. x.. clear 
afterwards. 

&.ar to2 P. M., thin\i to6 
P.M., stratoni afterwards. LighC 
ning to W. at 8 P.M. Light rain 
at 9 P. M. 

Stratoni to 3 A. r.. sutd. \i 
to 7 A. M., matd. Li to 11 A. r. 
Scatd. \i to 3 P. Y.. clouds of 
kinds afterwards. Brisk wind & 
rain at 8a P. M. Thunder st 9 
P. M. Lightning from 8 to 10 r. x. 

Stratoni to 6 A.M. W to 7 P.X, 
clear afterwards. 

Clear to 3 A. Y., stratoni to 8 
A. Y. Thin \i"afterwnlr. Light 
nin to N. at 8 P. M. 

C! ear to 4 A. Y., sutd. L.i ti8 
8 A. M., ncatd. ni to noon, a h -  
toni to 7 P. Y., overcast Jtcr- 
wards. 8tron wind at 8f P. r. 
Thunder L Lghtn.ing at 8 & 
9 P. r. Rain from 8b & 10f P. r. 

k i  to 3 A .  Y., overumt to 7 P. 
r. L i  afterwardo. Th1111dsr at 
1 P. M. bin fiPm tf to 6 A. Y.. 
&at  1 P. M. 

... 0.249. 



dlelewobgical Obervaliows. xlix 

A b s t r a c t  of U e  h l t  Of tAe Hourly Mef.erologicul 068ervations 
laken ad trje Sttrveym QenerulJs O@e, W r t t a ,  

in trje r)nontA of June 1888. 
&c.. 

General aspect of the Sky. 

Stratoni to 8 A. M. overceet, 
afterwards. 

Overcast to 4 A. M., stratoni 
to 11 A. r., overcast to 7 P. M., 
atratoni aftemards. Drizzled 
between noon & 1 P. x. 

Stratoxti to 2 ~ . r . , o v e m s t  
to 4 P. M., atratoni afterwards. 
Li ht rain from noon to 1 P. M. 

gtratoni to 4 P. M. w to 8 
A. M. pi to 6 P. M., stratoni 
sftemsrds. Sli ht rain at 9 A.M. 
& betwwn 1 & ! P. Y. Rain from 
10 to 11 P. x. 

4 

b 

hi C u d 0  i b t i s k  i nhbi  
,I' "1 C i m  oumuli. 

27 

28 

3olar Miation, Weather, 

WIND. 

R-di.. ldil$3 
h ~ t i o n .  4 pz 

... 

... 
... 
... 

Miles 
138.7 

160.7 

236.7 

145.0 

tho-~trrti, 

8. S.W. & 5. 

8. 8. W, & S. W. 

S.S.W,S.&S.W. 

O.66S.W. &, 8. 8. W. 

cmdi,e 

... 

- i 

fb ... 
0.2 

0.3 

0.2 i M) 

df 

,I 

I 

, , I  

\ r\  
I .  

i l l  

5 ,  

d' 
5 
I.: 
w 
f I 
1,: 

E 

r> 
iP 
a" 
4 
,$ 

, 

.., 

\i. ah, 



lake~r at t ie  S~~rceyor Gelreral's Ofice, Calcutta, 

ia the nrotrih o f  June 1868. 

... Mcan height of tlie Barometer for the month ... 
Max. heigllt of the nnrometer occurrcd at 9 A. M. on the 1st. 
Min. height of the Barometer occurred at  6 r. X. on the 13th. 
X'.rt,.et~tc 1-u1!7c of the Uaronieler during the month ... 

... Mean of the daily Max. Pressures ... ... 

... Ditto ditto A .  ditto ... ... 
diem daily Tarlye of the Barometer during the month ... 

Inches. 
... 29.555 
... 29.814 
... 29.309 ... 0.495 
... 29.606 
... 29.495 ... 0.111 

... Mean Dry Bulb Tliemomcter for the month . . 83.6 
&fax. T e n ~ ~ c r a t n r e  occurred at 3 P. M. on the 4th. ... ... 96.3 . . . . . .  Min. Temperature ocwrred at 5 A. M. on the 13th. ... 77.0 
f i t r e m e  range of the Temperature during the month ... ... 19.5 
Mean of the daily BInr. Tern erature ... ... . . . .  85.9 

... Ditto ditto 11Iin. J t t o ,  ... . . .  19.8 
&a* daily range of the Temperature during the month ... . 8.1 

Mean W e t  Bulb 'I'hermometer for the month ..'. ... $0.3 
Nean Dl Bulb Tl~ermometer ahoro N e m  W e t  Bulb ~1;f;rnometcr 3.3 
~ o m ~ u t e ~  Alean 1)ea-point for the month . 78.0 
Mean Dry Bulb Thermometer nbovo computed mean ~ e w - p i n t  ... 6.6 

Inches. 

... Mean Elastic force of Vapour for the month ... ,.. 0.940 

Troy grain. 

Mcan Wei 11t of Va our for the month ... ... ... 10.01 
~ d d i t i o n n l k c i  b t  OF \'apour required for complete saturation ... 1.96 
Mean depae  of &urnidill for the month, complcte saturation being unity 0.64 

Raiied 22 age,-Max. fall of rain during 24 hours .,. ... 6 . 6  
Total amount of rain during ille month .., 26.61 
Total amount of rain indicated by fie Gange aibbched & h e  anemo- 

meter during the month ... ... 17.w 
Prevailinn direction of the ~ i i d  . . . . . .  6. S. w:"s. W. &'s. -- -- 

Tho nmount of rain could not bo dctormined by the hemomctcr  on: 
13th & 14th owing to the papcr tearing. 
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KetGorological Obse~.~aliona. - lii 

Ah tract ef the Bcdld?d of t?de ~ m d y  Hele~ological  Oieervatioris 
taken at  tke Snrveyor Gcnerars OJM, Calcutta, 

iu Ike tnontk O$ Jaly 1868. 

Latitude 2.2' 33' 1" North. Longitude 88' 20' dl." Esst. 

Height of the Cistern of the Standard Barometer above the aea level, 18.11 feet. 

Daily Means, &c. of the 0bservat.ions and of the Hygroeretriaal elments 
dependent thereon. 

-~ - 

k c h b  1nches. hoher  hclrm. a r 

4 
6 
6 .&29 -687 567 .i20 6 . 2  i 91.6 80.5 11.1 
7 .a68 .723 6 .099 8S.0 91.0 81.8 / Q.2 
8 
0 

10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 
81 

The Mean Height of the Bnrometrr, aq likcwi~e the Dry nnd Wet Bulb 
Thrrmometer Means are derired, from the hourly obeervatione, made during 
the dry. 

1 

.651 

.674 

.669 
,690 
,616 
.690 
.66S 
.648 
.667 
.602 
699 
.630 
.468 
.495 
.613 
.5R2 
.632 
1 3  
.662 
.6L2 
574 
.618 
.6tt  
.636 

.712 

.637 
316 
.633 
.662 
.&29 
.609 
.686 
328 
.663 
.a64 
. 6 ~  
.SO7 
.636 
.5i6 
.639 
.671 
. 

1 .613 
.608 
.637 
.670 
.696 
.698 

.680 

.498 

.531 

.P20 
666 
.634 
508 
.470 
.P22 
.64A 
528 
7 
.390 
.W2 
. 
.62S 
593 

I 3 
.501 
A%' 
.613 
.675 
.60i 
. ~ 7  
- 

.132 

.I29 

.083 
-113 
.096 
.096 
.lo1 
.lo7 
.lo0 
.119 
.I26 

8S.9 
85.0 
78.8 
8'2.6 
84.8 
81.0 
83.3 
83.6 
83.4 
84.3 

.133 85.0 89.6 1 81.0 

.117 1 86.3 93.5 ) 83.2 

.O84 I 85.4 91.4 83.0 
1 83.6 87.0 81.0 
.I14 / 81.9 / 84." 80.1) 
.078 83.8 I 87.7 79.8 

91.4 
90.8 
84.5 
87.0 
90.6 
88.5 
88.0 
87.0 
86.0 
86.9 

8.6 
9.3 
8.4 
6.0 
4.0 
8.2 

W2.0 9.4 

83.3 

82.0 
36.0 
80.0 
81.6 
81.0 
79.6 
80.8 
81.0 
Z9.7 

8.8 
tL5 
7.0 
9.1 
7.6 
8.4 
6.2 
6.0 
6.2 

.123 1 81.9 1 87.7 / 80.6 ! 7.1 - 

.119 81.4 1 87.1 81.5 / 6.6 

87.2 81.0 

.Ill 

.I24 
6 

6.2 

6 85.5 j 80.0 I 6.6 
8.0 
7.7 
0.3 
8.3 

&2 9 1 8i.7 79.7 

5 83.7 1 87.3 
.la/ 83.6 1 88.5 

81.8 i 86.6 
78.0 
so.2 

78.9 



'Daily Mems, &c. of lhc Oherrations and of the HygromeGd elemenb 

dependent thereon.-(Co)rti~~tted.) 

-w . 
a2 

I 

0 

4 83.2 6.4 80.0 8.6 1.001 
5 
6 
7 
8 

' 9 
-10 

' 11 
.I2 
13 

' Id 
16 
36 

' 17 
18 
19 

.20 
'-21 
.26 80.9 2.7 79.0 4.6 0.970 .40 
23 80.2 1.7 79.0 8.9 .9?0 .44 

81.3 2.5 79.6 4.3 .986 .57 .63 
45 81.3 2.6 79.6 4.4 .986 $7 .b% 

C_------- 

f i  the Hygometricd cleluontrr are cornput4 by &+reen~chcmmb 

1 

82.7 
81.4 
81;O 
81.1 
81.9 
77.2 
80.3 
81.3 
81.0 
80.7 
81.0 
81.3 
80.2 
81.0 
8'2.2 
82.5 
8'2.2 

6.4 
4.8 
4.9 
4.8 
3.9 
1.6 
2.2 
3.5 
3.0 
Z.6 
2.5 
2.1 
2.1 
8.3 
2.8 
3.8 
3.2 

79.5 
78.0 
77.6 
77.7 
79.2 
76.1 
78.8 
78.8 
78.9 
78.9 
79.2 
79.8 
78.7 
79.4 
80.8 
79.8 
80.0 

8.6 
8.2 
8.3 
8.2 
S.6 
2.7 
3.7 
6.0 
6.1 
4.4 
4.3 
3.6 
3.6 
3.9 
4.8 
6.6 
5.4 

0.986 
.9U 
.928 
;9j1 
.976 
.a35 
.964 
:9G4 
.967 
.967 
.976 
.996 
.961 
.gay 

1.008 
0.996 
1.001 

.47 

.03 
9.91 
.94 

10.41 
9.67 

10.36 
.31 
.37 
.39 
.48 
.66 
.39 
.54 
.77 
.60 
.yo 

-25 
2.96 
-96 
;93 
.a 

0.87 
1-28 
2.16 
1.80 
.M 
.69 
.SO 
.% 
.39 

36 
.r7 
.47 
-77 
.%1 .' 
.@ 
.e3 
ad 

asp 

a* 

.76 
2.48 ;: 

-81 1.98 



Abtract'of the Rearrlla o f  the ZToolmfj Ne~eor.ological ObaervaCions. 

taben at Ua Stwceyor Geaernl's OJice, Galc~cthr; 

. in tAe rnorith fl J I E ~  1868. 

Hourly.Means, &c. of- tho.Obscrvations -and of tho-Hygometricd elements 
dependent thereon. 

Thermometer Means are derived fronl the obscrrulione made a t  the several- - 
hourr during the month. 

$ 

Hbur. 

Mid- 
night. 

1 
P 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

The 

R p n p  of the Tcmpcra- w +. 
o a 
.u 

' 

6 2  G 
.G E %  
x 5: 
Em 3' 

Inches. - 

29.598' 
.686 
.676 
.569 
570 
570 
683 
599 
.611 
.619 
.62; 
.620 

.605 

.692 
572 
.663 
539 
.63% 
.639 
.669 
.579 
.699 
.610 
.600 

Mean 

' Range of the Bnrometer 
faf each llour during 

the monbl~. 

h a  1 ria. 1 = i s ,  

ture for ench Ilonr 
during t11e.month. 

Inches: 

0.176 
.169 
.180 
.I74 
l 7  
.I80 
.187 
.191 
.2(M 
.?11 
.21Y 
.2B4 

.236 

.255 

.2G- 

.?39 

.23& 

.2Yb 

.202 

.216 

.200 

.I99 

.180 

.181 

hckes:  

29.673' 
.655 
.65t 
.647 
.619 
.656 
.666 
.689 
.700 
.707 
.712 
.723 

.709 

.698 

.673 

.650 

.627 

.@A4 

.631 

.658 

.660 

.683 

.687 

.683 

o 

82:6 
82.2 
81.9. 
81.6 
81.4 
81.2 
81.3 
82.0 
83.1 
84.4 
86.3 
1 

86.7 
87.1 
87.4 
87.3 
87.3 
86.9 
86.1 
84.8 
84.2 
83.7 
83.3 
86.9 

l i lccr i~e Height of the Barometer; as 

Inclles.. 

29:49'7 
.4.86 
.472 
.473 
.47L 
.476 
.479 
.498 
.600 
.496 
.493 
.a1 

.473 

.4.1,3 

. U S  

.411 

.393 

.390 
,429 
4 
.460 
.4Yl 
.607 
.5V2 

I 

0 . -  

7.7 
8:O 
8.1' 
9.0 

o 

80.6' 
86.6 
86.5 
88.0 

o 

78.8 
78.6 
78.4 
77.0 

85.9 
85.5 
86.5 
85.7 
88.0 
89.5 
90.5 
90.9 

92.2 
93.0 
93.4 
93.4 
92.5 
V2.5 
94.0 
90.5 

76.6 9.4 
76.6 
76.6 
77.5 
70.5 

9.0 . 
9.0 
8.2 

11.5 

10.6- 
9.5 
9.1 
7.8- 

- 

80.6 / 79.0 
88.7 79.2 

the Dry and W e t  Bulb 

88.0- 
87.0 

76.0 1 13.6 

78.91 
79.2 

76.0 1 
76.5 

77.0 
77.7 
78.9 
78.5 
79.6 
80.0 
80.0 
79.6 

13.6 
14.41. 

15.2' 
15.3 
15.4f 
14.9 
12.9 
14.5 
12.0 
10.9 



Honrly Means, &c. of tIte Obeenations aod of the Ifygmmctrieal el-b 
dependent thereon.-(Cmtinwd.) 

j 4s 

8 .- Hour. .v 

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 

o 

78.9 
79.1 
79.0 
79.0 
78.8 
78.8 
78.7 
79.1 

I 
---p-p----pp.p 

o 

3.6 
3.1 
2.9 
2.6 
2.6 
2.4 
2.6 
2.9 

o 

80.4 
80.4 
80.2 
80.1 
79.9 
79.8 
79.8 
80.3 

78.8 4.3 
6.0 
7.0 
7.7 

7.8 
8.2 
8.2 
8.3 
8.2 
7.8 
7.1 
6.0 
6.1 
4.9 
4.6 
3.9 

are 

8 

o 

2.1 
1.8 
1.7 
1.6 
1.6 
1.4 
1.6 
1.7 

hchrs. 

0.967 
.973 
.970 
.9i0 
.962 
-964 
.961 
.973 
.962 
.962 
.9L9 
352 

.967 

.967 
,976 
.970 
.973 
,973 
.970 
,964 
,973 
-964 
.961 
.9iO 

computed 

9 
10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

80.0 

- -- 
!l'. F. 1 'I?. v. ' 

2.6 

10.39 
-47 
.44 
.44 
-38 
-40 
235 
.47 
.36 
.I9 
.14 
.16 

.30 

.30 

80.9 
81.8 
81.6 

81.8 
B2.0 
82.3 
82.1 
8.2.2 
8'2.0 
81.9 
81.3 
81.2 
80.8 
80.6 
80.6 

1.25 0-@ 
.07 ~ 9 '  
.00 -9' 

0.90 ** 
.89 -* 
.81 .95 
.89 1 
1.00 g1  
.60 1 .@ 2.1% l3 
.60 * 
.80 .r8 

i 
-88 
3.03 .T7 

.39 

.33 

.36 

.35 .60 -80 

.31 -15 .83 

.36 

.31 

.43 
- 

D I ~ I I I Z ~ C I  by L7'?'TT71'? C' 

b~ Lke -*& Colr~tmt" the Hygrumetricel elrrnenta 

3.5 ] 78.4 
4.1 
4.6 

4.9 
6.1 
6.1 
6.6 
6.1 
4.9 
4.2 
3.5 
3.0 
2.9 
2.7 
2.3 

78.3 
78.4 

18.9 
78.9 
79.2 
79.0 
79.1 
79.1 
19.0 
78.8 
79.1 
78.8 
78.7 
79.0 



diL.teorolcyica2 Olaerca tianr . lvi 

Abstract qf the Rrrulk of the 2ZotlrZy JfeleorohgicaZ Obaeraationa 
kdea  a1 the S~~rce jor  Geaeral'a Oflee, CaZcut/u, 

in the month cf July 1868. 
Solar Radiation. Weatl~er. k c .  

... 1s. 5. W. 1 0.5 1186.1 

i i  dl l?i to 7 A. M. StratOni 
a fkmrards. 

Stratoni t o  6 P. m. Scatd. \i 
afterwards. Light rain at  6 A. x. 

Chiefly stratoni. 
Chirfly stratoni. 
Chiefly ctratoni. 
Clouds of different kinds. 

Liqhtning to N. at  8 & 9 P. M. 
Chiefly scetd. ni. Drizzled a t  

6 P. n .  
133.0 ... S.S. W.&S.byW. ... 210.3 Clrer to 2 A. M. scatd. "i to 

4 P. n., scatd.\i to 8 P.M., clear 
afterwards. 

132.2 ... S.S. W. 2.2 982.9 Sratd. '3 to 3 A. r., scatd. \i 
1- to 6 P. m.. stratoni afterwards. 

~ i ~ h t n i n i f r o m  8 to 10 P. m. 
Overcast. Lightningfrommid- 

night to 3 A. m., & at  11 P. M. 
Thunder from 2 to 6 A. ar. Rain 
lfrom l $  A. Y., to 3 P. M. 

5.6 174.1 Overcast to 2 P. ar. \i & 
IRtratoni afterwards. High wind 
'at midnight. !Il~nnder & li ht- 
ning at  mldnight & 1 A. u. &in 
from miduigbt to 3 A. M. 

... 128.9, Li to 3 ~ . n . ' i t o 4 ~ . x . ,  
istratoni afterwards. 

... 105.9 Chiefly 4. Slight rain, a t  1 & l6 P ar. 

... 123.5 1 "i & stratoni. Lightrain from 
8 4 . n . , t o 4 b ~ . ~ . , & a t Y ~ . ~ .  

... 148.3 Clear to 2 A. n., clouds of 
different kinds to 7 P. ar., clear 
afterwards. Rain at 4, 7, & 114 
A. n. ,  & a t  3 &  6 P. n .  

... 141.6 Clear to  2 A. m., scatd. & 
~ l - i  afterwards. Rain nt 6, 8f ,  
10 & 11 A. ar., & at 2 t  & 7 P. ar. 

135.3 Overcast to 3 P. u. ̂ i to 6 
P. n .  \i afterwards. Thunder a t  
3 A. m. Lightning a t  2 & 3 A. m. 
lfain from 2 to (1, 10 & 11 A. X., 



dbslract qf ida Reaulta of tlie ETorrb Mefeorohgical OLskra t i a  
takelz a t  the Ssl*veyor GeneraPs OJice, Caknlla, 

in  tAe month of Ju?y 1868. 
Solar Radiabion; Weather, kc. 

i 
6 
18 

19 

80 

81 

28 

-; 1 
. 2 d  kg+, WIXD. 
$$ I S d  E ,  

.5 10 d E !  Prevailing General aapect of the Sky. 
2-d 1 '- 
a E I$ ~a i direction. 

S. by E. & 9. 

S,S.W.&S.byW. 

S.byW.& variable 

[S. E. 
S.S.B,E.byS.&E. 

S. 9. E. & 9. E. 

S. & 9. S. W. 

S. & 9, by W. 

S. & S. S. W. 

S.byW. &S. byE. 

S.S.E,S.&S.byE. 

Y.E. & 8. 8. E. 

E. 8. E. & S. E. 

S.E,S.S.E.&SbyE 

S.byE.&S.by W. 

Strati.ni Cummli.~i  

-. -~ ~- 
o ;Incl~es b, IMiles 

1.G ... 

... 0.3 

... 

. . . 

2.7 

3.2 

2.0 

25 

26 

27 

28 

29 

30 

31 . 

0.08 

291.4 

A. Y. Hain at 1 & from 4 to 11 
A. M.. & at 1, 2: & 7; P. x. 

Chiefly stratnni. Brisk wind 

130.8 Clear to 3 A. X. ni to 9 A. r, 
orerca~t to 2 P. Y. \ i to 7 P. 1~. 
clear afterwards. Slight  mita t  
'1 19 & noon. I. , 

82.6 Scntd. n i t o 7 ~ . ~ . , c l e a r 6  
lightning to N W afterwards 
l h in  at 3.: A. m. 

74.1 Sclids from S by W to 4 A. Y. 
\i to 10 A. M. '-i aftcraard3. 

I Thuudrr at 4; P. H. Lightnirq 
at midnight, 4 A. u. & at 8 S 11 
P. M. Rain at 6 P. X. 

73.2 1 Clouds of direrent kin& 

I 
\i cirri, - i 

. 
129.0 

130.4 

133.6 0.14 I 

184.8 

173.1 

at :3i P. u. Yrizdrd at 10 A. r. 
Cloude of various kinds. Ria 

from 1 to 3 P. Y. 
Stratnui to 6 A. SK. -i tc 11 

A. x., ~tratoni to 3 P. u. Li 
aftern-ards. Rain at 11 f A. x. 
A meteor of unusual briiliancy 
passed at 81 P. Y. 

Clouclsofdilferentkinds. Light 
rain at 7 B 8 A . M .  &at38&6p.u. 

Urercant to 5 A. M. '.i aficr- 
K R ~ ~ R .  Brisk wind at 1 & fmm 
3.to 6 P. LI. Light rain a t  mid- 
n~gh t  & at 1, 2 & G P. u. 

Scatd. \i & , i. Brisk wind 
from 9; to lOf A. M. S; C m  4? 
to 6 P. Y. Rain at 11 A. x. & at 
1, 2, 6 & 6  P. M. 

Chiefly 'i. Brisk wind from 
121 to 2 P. m. Light rain from 
11 A .  m. to 3 P. M. 

Srntd. \i 8 m i .  Ram at 1 .2 ,4  
&A from 74 to 10 A. x. 
n i ( h m ~ t l o  c+-,+; h ; 37:-k 

0.2% 

0.78 

0.10 

/ 0.5 212.9 
( 

138.0 

139.1 

... 

Brisk wind at l,b P. m. Light- 
ning ..from 2 to 4 A. u. Rain at 
1$ & 1 l b  P. M. 

Chiolly stmtoni. Brisk wind 
from 9 A. Y.. to 91 P. U. Light 
rnin at 8 i  & 11: A. x.. & a t  1. 
34 & 6 P. u. 

Overcast. Brisk wind at 8 i  

1.0 

0.4 

1.8 

3.1 

2.6 

0 .G 

0.35 

0.20 

0.18 

106.1 

14f3.6 

169.8 

055.4 

24.1 

188.7 

10.4.4 / 0.09 

0.78 

I 
Cirro-strati. 

119.6 

... 

0.19 

0.08 

120.0 , 0.16 



.dfislracl of t2e Beslclls of t i e  R o ~ ~ r l y  ilfeeleorolc~icol Otae,.t.alion8 

takm at t i e  Suraeyor Gel~eral's Oflee, Calcutta, 

ia the rnolrth of Jdy 1868. 

... Mean height of the Barometer for tlie month ,.. 
Wax. height of the Baromctcr occurred at 11 A. M. on the 7th. 
Hin. height of the Unromctcr occurred at 5 P. X. on the Both. 
Eztrcme vuiige of the Barometer during the month ... ... Mean of the daily Max. Pressures ... ... 

... Ditto ditto Min. ditto ... ,.. 
Neun daily miage of the Barometer d u b g  the month ... 

. . 
Inches. 

Mean Dry Bulb Thermometer for tLe month ... . . . . . .  84.2 
Max. Temperature occurred at 2 & 3 P. m. on the 3rd. . . . . . .  93.4 
Min. Temperature occurred at 9 A. Y. on the 10th. . . . . . . . . .  76.0 
Extveme lunge of thc Temperature during the mouth . . . . . .  17.4 

... Mean of the daily Max. Tem erature ,.. . . . . . .  88.7 
... Ditto ditto Min. &to, ... . . . . . .  80.9 

Meun duily ratlye of the Temperature during the month ... ... 1.8 

... Mean Wet Bulb Thermometer for tho month ... 81.0 
Mean Dr  Bulb Thermometer above Mean Wet Bulb ~ieimometer 3.2 

... ~ o m ~ u t e i  ~ e a n  Den-point tbr the month ... ... 78.8 ... Mean Dry Bulb Thermometer above computed mean Dew-point 6.4 

Inches. 

... Mean Elastic force of Vapour for the month . I #  ... 0.964 

Troy grain. 
... Mcan Wei ht of Vapour for the month ... ... 10.34 

ddditiond f ~ e i  ht of Va,pour required for complete aaturalion ... 1.90 
Mean degree of fumiditj tor the month, mmplah saturation being unity 0.85 

Inches. 

... Rained 23 days,-Max. fall of rain during 24 hours ... 3.47 

... ... Total amount of rain during the month 11.17 
Total amount of rain indicated by the Gauge nilached to the anemo- ... meter during the month ... ... 9.19, 
Prevailing direction of the Wind.. . . . .  S. '& 9. S. e, 
-- - 

The amount of rain on the 26th could not be determined by thc Anc- 
mometer as the string connected with the gauge got loose after one discharge. 
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Neleoroloy icn l OL~e~.t.aliotrs. Ir 

Abetract of the Results of  the H o i ~ r l y  Neleorological Obae~*~lations 
take?& at the S z ~ r v ~ y o r  General's O$ice, Cu?m~/la ,  

ill the mor~th oJ' dugitat 1868 .  

Latitude 22' 33' 1" North. Longitude 88' 20' StN East. 

Height of the Cistern of lhe Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Observations and of the Hygrometricd elements 
dependent thereon. 

P 
Baoge of the Barometer 'Itange of the Tempera- 

during the day. 3 
I 

ture during the dny. 

I / Mu. Yiu. I Diff. 

Inches. Inches. Inches. Inches. 

-- 
I 

o I o 

91.0 82.0 1 9.0 :::: 1 85.0 78.0 , 7.0 
1 
2 
3 85.6 91.0 

29.590 29.635 29.620 0.115 
.604 .a61 643 .I18 
.580 .631 ( 4 .117 

4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 

l7 18 
19 
20 
21 . 
22 
23 
24 
26 
26 
27 
28 
29 
30 
31 

80.5 i 10.1 

The Mean Height of the Barometer, as likewise the Dry and W e t  Bulb 
Thermometer Means are derired, fro111 the hourly olservations, made during 
the day. 

.544 .595 A78 .117 85.9 , 90.2 82.6 7.6 

.511 .567 .462 .095 85.8 i 92.4 80.7 1 11.7 
2.8 

9.6 

.512 1 

.518 

.600 

.&I6 

.59Y 

.576 

.5HO 

.ti27 
6 
.669 
.678 
.676 
.714 
.768 
.785 
.818 

.565j 

.G76 
1 
1 

.6,59 .811 .11P 83.0 86.0 79.3 6.8 
.454 
6 
0 
.61n) 

.615 

.111 80.1 I 82.0 , 78.8 3.8 

.I421 81.8 i 84.6 79.51 5.1 

.I11 , 8.7 89.4 ' 70.8 9.6 

.637 
.OY7 
.Or8 
.OH8 
.117 
.I14 
1 
.117 
,112 
.113 
.lo8 
.113 

85.0 89.5 9.0 

.8i9 

8l.3 I 89.5 / / 9.7 
86.6 1 91.8 82.0 8.9 

.lIIP 81.5 I 88.0 8d.O 8.0 
-- 

.631 1 .543 
.574 1 5 9  

.750 .624 

.I38 

.728 

.7G6 
,816 
.V29 

9.4 
7.6 
6.7 
9.4 
8.5 

85.8 91.6 
85.8 90.1 1 z:: 

.611 

.616 

.G5:3 

.707 
7 1  

81.1 I .  81.1 8.4 
1.7 1 \;; 1 80.0 1 7.5 
83.7 79.0 11.5 

8Y.6 85.6 
81.1 i 88.4 
84.1 , 88.0 

78.8 
79.0 
79.5 



Ixi r lIeI~n~~ol~ y irtrl O ~ s e r ~ * a / i o ~ ~ s .  

Abak'act oJ the Reatblls of the Hourly Meteol-ological Obamatiorrr 

takm a t  the Swrveyw GeneraZJu OJce, CblcuCta, 

in tAe rnottth of A t ~ w u t  1868. 

Daily Means, kc. of the Observations and of the Hygrometrical elements 
dependent thereon.-(Contirtued.) 

0 

4.2 
1.4 
3.0 
3.3,  
3.6 
2.9 
2.6 
1.0 
2.1 
3.7 

1 
2 
3 
4 
6 
6 
7 
8 
g 

10 

0 

79.2 
79.9 
80.4 

0 

82.1 
80.9 

1 82.5 
82.6 
82.2 
80.7 
80.4 
79.6 
81.2 
88.7 

T . .  

10.41 
.74 
.83 
.78 
.69 
.31 
.SO 
.43 ' 

.63 

.71 
11 
12 
13 
14 1 

79.3 
77.6 
78.0 
78.0 

- 

o 
I Inches. 

7.1 0.976 
2.4 .998 

T. gr. 

2.61 
0.84 
1.89 
2.09 
.24 

1-72 
.49 

0.58 
1-30 
2.35 

6.1 

9.88 

0-80 
.93 
.86 
.85 
.83 
.&i 
-87 
.96 
.a9 
-8% 

1.014 

0.919 
.908 
.916 
.916 

.011 
0.992 

.961 

.958 

.967 

.992 
1.005 

2.9 1 77.3 
1.0 1 76.9 
1.2 77.2 

80.3/ 6.6 
' 79.7 , 6.1 

78.7 , 4.9 

79.1 1 80.6 
17 79.2 

4.9 
1.7 
2.0 

78.6 
78.9 
79.7 
80.1 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

1.66 

1.2 / 77.2 2.0 

4.3 
1.7 
3.6 
6.3 

79.9 
81.7 
81.4 
81.3 
81.9 
82.3 
82.6 
81.6 
80.0 
80.8 
80.5 
80.1 
80.2 
80.0 

1.1178.9 1.9 .949 
2.0 79.2 / 3.4 1 ,976 
0.9 1 78.6 1 1.5 .968 

.86 

All the Hygrometrical 

.% 
-94 
-94 
.94 
. 90 
.96 
.91 
-86 
.83 
.8b 
.79 
.83 
.&I . W) 
-86 
.&I 
-85 
.87 
.89 
-83 

C<wuknb. 

.91 

1.0 78.6 
3.0 1 79.6 
3 . 6 1 5 8 . 9  
3.0 1 79.2 
4.7 79.1 
3.5 1 79.8 

10.24 
.60 
.34 
.32 
.68 
.34 
. 
.36 
.62 
.83 
.77 
.03 
.a3 
.07 
.20 

9.98 
.92 

elements are computed by 

3.2 
6.1 
6.1 
6.1 
7.6 
6.0 
6.4 
3.4 
6.3 
6.8 
6.1 
4.4 
6.0 
6.0 

3.2 
2.0 
3.1 
3.3 
3.6 

.64 
1.18 
0.60 
1.08 
.84 

2.19 
1.83 
2.78 
.21 
.00 

1.23 
.83 
.98 

2.14 
1.62 
2.09 

.08 

.968 

.989 

.967 

.976 

.973 

.995 
1.014 
.006 

0.934 
.956 
.9aO 
.949 
.931 
.926 

80.4 
80.1 
77.8 
78.6 
78.0 

the Oreenwich 

2.6 , 78.3 
3.6 1 77.7 
3.6 77.6 

I 



Neleorological OLeervatio#s. lxii 

Abstract of  the Reaulla o f  tire Eonrly Meteorological Obaervalionr 

taken at tlie Surveyo~. Geweral's O$ice, Calcutta, 

itr tlie month of August 1868. 

Hourly Means, &c. of the Observations and of the Hygrometrieal 
dependent thereon. 

%.* o EJ Range of the Barometer Range of the Tempera- 
for each hour during f4 ture for each hour 

the month. 2 during the month. 

Incbs. Inches. Inches. Inches. o o o o 

l!id- 
night. 

1 
2 
8 
4 
6 
6 
7 
8 
9 

10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
burr during the month. 

29.816 
.807 
.790 
.781 
.782 
.789 
.797 
.824 
. 8 4  
.869 
.879 
376 

352 
.832 
.810 
.794 
.777 
.781 
.783 
.799 
3 3 1  
.845 
.862 
.868 

29.699 
,587 
.576 
566 
664 
.671 
.586 
.602 
.616 
.625 
.@28 
421 

.609 

.690 

.569 

.5i8 

.637 

.639 
548 
.663 
.587 
.608 
.617 
.616 

29.404 
. a 3  
.397 
.392 
.1MO 
.408 
.419 
.424 
.438 
.U2  
.447 
,446 

.448 

.442 

.433 

.413 

.409 

.401 

.399 

.419 

.453 

.449 

.447 

.430 

0.411 
.404 
.393 
.389 
.382 
.381 
.378 
.400 
7 
.427 
.433 
.431 

. a 4  

.390 
377 
.381 
.368 
.380 
.384 
.380 
.388 
.396 
.406 
.428 

82.1 
81.9 
81.6 
81.1 
80.7 
80.6 
80.6 
81.0 
82.0 
83.2 
84.1 
84.9 

86.6 
86.1 
86.4 
86.3 
86.2 
85.6 
84.9 
83.7 
83.4 
83.1 
82.7 
82.4 

I 

86.5 
85.0 
86.0 
84.9 
84.8 
81.5 
84.5 
84.5 
85.7 
87.0 
89.2 
89.6 

90.0 
91.0 
91.6 
92.4 
92.0 
91.0 
91.0 
88.0 
87.0 
86.8 
86.0 
86.6 

78.0 
77.7 
77.7 
77.6 
76.6 
76.6 
76.6 
76.6 
76.9 
77.2 
77.4 
78.0 

78.0 
79.5 
78.6 
78.0 
79.6 
78.0 
77.5 
78.2 
78.6 
78.3 
78.6 
78.0 

7.5 
7.8 
7.3 
7.4 
9.3 
8.0 
8.0 
8.0 
8.8 
9.8 

11.8 
11.6 

12.0 
11.6 
13.1 
14.4 
12.6 
13.0 
13.6 
9.8 
8.5 
8.6 
7,s 
7.6 



Abatrncl vf the Rc.vtrl/s qf the Xourb .JIefeorohgicaZ Obaervatbrur 

takea al tlre Snrt!eyor GeaeraZ'a Ofice, Ccrk~lta, 

is the m o d h  of ,drrg~cat 1868. 

Hourly Means, kc. of the Observations and of the Hygrometrical elements 
drlwndent t11erron.-(Coirfiil~ted.) 

1 a, 

Hour. 

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 
30 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

All 

I 

o 1 0  o 

79.4 
79.2 
59.1 
78.7 
78.8 

80.6 
80.3 
80.1 
79.7 
79.6 

1.6 
1.6 
1.4 
1.4 
1.1 

79.4 
79.5 
79.8 

0.93 
.W 
.93 
-93 
-94 

o 

2.7 
2.7 
2.4 
2.4 
1.9 

1.2 78.6 
1.0 78.8 
1.2 79.0 

-9-4 
.95 
-94 

2.0 
1.7 
2.0 

-91 
-87 
.85 
.W 

.&I 
-78 
-77 
.78 
-7s 
.81 
.83 
.87 
-87 
.89 
.09 
.a0 

C o n h t . .  

1.W 
.el 
.98 

2.li3 

.61 

.80 
3.00 
2.90 
.81 
.47 
.09 
1.66 
.61 
.38 
.27 
.ll 

Greenwioh 

T. gr. 

0.96 
.91 
.82 
.80 
.61 

Inche., I T. p. 

0.983 110.56 

80.1 711.8 1 3.2 1 3%; .Ye) 
80.6 ::: 78.6 4.6 .28 
80.8 3.3 , 78.5 ( 6.6 1 .956 1 .23 

.67 

.68 

.68 

376 
.9i3 
.961 
.964 
.958 

. .964 
,970 

.50 

.49 

.37 

.4Q 

.34 

.4Q 

.4a 

the Hygrometrical elements are colllputed by the 

.967 

.946 

.962 

.943 

.949 

.956 

.964 

.973 

.979 

.973 

.983 
373 
.976 

7.2 

7.3 
7.7 
8.3 
8.0 
7.7 
6.8 
6.8 
4.4 
4.3 
3.7 
3.6 
3.2 

.B2 

.ll 

.16 

.Of3 

.12 

.I8 

.29 

.4Q 

.61 

.46 

.64 

.45 

.60 

78.9 

78.2 
78.4 
78.1 
78.3 
78.5 
78.8 
79.1 
79.3 
79.1 
79.4 
79.1 
79.2 

80.9 

81.2 
81.6 
81.6 
81.6 
81.7 
81.6 
81.6 
81.1 
80.9 
80.9 
80.6 
80.6 

4.0 

4.3 
4.6 
4.9 
4.7 
4.5 
4.0 
3.4 
2.6 
2.6 
2.2 
2.1 
1.9 



Abstract of the Re.~tilt8 of the Hotcrly -Weteorolnjical Obsercd (iotis 
faken at the Szrtweyor Geweral's Oflee, Calcutta, 

in the month q,f Aflgust 1868. 
Solar Radiation, Weather, &c. 

, > ?  * 
+:< 

8 - .. - - - 
8 . -  , - 
8 ,  c r .- L - 
. z c1 r; 
5 .  - > - .=: --- 

I Inches 

1 O.O1 

~ ' I K D .  

Prmailinq 1 &' 
<lirccticm. 4 E 1 z.$ 

1 &- k? 

General aspect of the Sky. 

2.19 

p. M. 
41 132.0 1 ... IS~~E,SW&SSW.I ... I 75.9 Chiefly "i. Thunder & L g h t  

lning at 114 P. M. Drizzled at 7. 

RJ ]lfilcsl 
W. & S. S. W. 0.4 239.6 Stratoni to 7 A. x. Scattered 

I l l  ^i to 6 P. m. Scatd. \i after- 
wards. Thundcr at I? A. m. 

3 

S,S.S.E.&SbyW. 

s. s. E. 

Variable. 

132.0 

0.16 S.W,E.&E.S.E. 

0.34 E. & E. S. E. 

0.16 S. E. & E. 

I 

3.8 

Lightnin at midnight; 14 & 4 
/A. m. ~ i & t  rain at 23 & 34 A. M. 

191.2 \i & -i to 3 A. x. Overcast 
[to 2 P. x. Stratoni aftemarde. 
I ~ i ~ h  wind at 4+ & 9f A. m. 
Thunder 6, 7 & 8 A. m. Li ht- 
Inin. at 6 A. m. & 11 P. m. &in 

1 
0.31 S.&S.byW. 

3.6 

2.2 

1.7 

. .. 

... 

... 

Lightning from midnight .to 6 
A. x. & at 11 P., m. Ram from 3 

.- . . . - . - - - 1 1  1 to8  A. m. & a t  7& 8 P. M. 

1 

11 

... 

72.1 

249.0 

247.2 

130.2 

83.2 

A. k. & 64 P. x. 
~i to 6 A. "i to 6 P.M. 

Overcast to 8 P. M. Stratoni 
afterwards. Strong wind at 4.t & 
6:~. m. Rain from to 7 P. M. 

Stratoni & Overcast. Brisk 

64 P. m. 
Chiefly Overcast. Rain from 

midnight to 6 A. M. & from 7 
A. Y. to 2 P. Y. 

Clear to 6 A x. e i  to 7 P. Y., 
clear afterwards. Thunder at 2 
& 3 P. Y. Lightning at 7 & 10 
P. M. Rain between 2!j & 4 P. m. 

L , i t o 2 ~ . x . \ i t o 7 ~ . m . " i  
afterwards. Liehtnine from 8 to 

123.6 

73.6 

Iffind from 8 A. Y. to 14 P. M. 
Hainat2,6,8.&noon&at8&9 1.. Y. 

177.4 Stratoni & "i. Briuk wind nt 

I 2t & 7 P. x. Drizzled at 1 A. m. 
& at 1 & 2; P. Y. Rain at 64 & 

f roz6 to  11 A.M.  
Stratoni to 7 a .x ." i&\i  

afterwarde. Lightning to N. at 
8 & 11 P. Y. Rain from 6) to 7 

3.06 ~ . ~ . w & v ~ b l e .  .. . 124.9 
- - 

11 P. M. 
\i to 2 A. m. Overcset to 10 

A. m. L i  & ~i to 6. P. m. Over- 
cast afterwards. Thunder from 
3 to 6 A.M.. & at 6 & 11 P. Y. 



Abstl.act of tAe RGaults of tAe Hourly Met~orolagical Oh&adianr 
taken at tAe Survqot GmerolJa O&e, C%alculto, 

in tlie month of Arquat 1868. 
Solar Radiation, Weather, &c. 

4 a 

% $  

2.06 

1.03 

1.60 

... 

... 

... 

0.89 

... 

... 

6.i7 

WIND. $54- 

W. & W. S. W, 

W. 8, w. 

W. 8. W. 

5 . w .  

S.W.&W.byN. 

NNE,WSW&SW 

8. 8. w. 

& 8.8. W. 
s . a y L , w . b y s .  

S .&S.S .W.  

Sb E.SW&SSW. 
s . Q . w . ~ s . ~ ~ E .  

m z  p ? g  ~4 
2 jj .g 

g ~ ~ n v a i ~ i n g  1 1 j.g 
P % 

direction. w Fl 3 
P 

General m p c t  of the Sky. 

2.0 

1.2 

2.2 

... 

... 

... 

. .. 

... 

... 

... 

... 

W . & W . N . W .  

W. s. W. & W. 

W.S.W.&S.W. 

83.6 

301.0 

223.0 

136.6 

39.9 

74.1 

104.4 

173.1 

123.2 

124.2 
16'2.8 

.A M. 
Overcast. Brisk wind h m  2 

to b t  P. M. Thunder d; li ht 
ning from 9 to 11 P. r. k 
after intervals. 

Overcaet to 6 A. X. L i  to 6 
P. x. Ovem~stafteLWd~. Brisk 
wind at 24 A. Y. Thunder & 
lightning at midni ht & 1 A. x. 
Rain from midnigft to 6 A. x. 
&fromQto 11 P.M. 

Overcast. Brisk wind at 10 A. 

M. Rain from midnight to 7 P.M. 
Overceet to 1 P. M. Stmtai 

to 7 P. M ., clear afterwards. 
L i t o Q ~ . n . ~ i  to 4 P. x. 

Stratoni afterwards. 
Stratoni to 6 A. M. \i to 2 P. 

M. Stratoni afterwards. Light 
rain at 2 A. M. & 11 P. r. 

Overcast to 7 A. M. strstoni 
afterwards. Thunder & li ht 
ni? at 2 k 3 A. r ~ . i a  &o 
mlkight to 7 A. M. 

s tmton i toa~ . .  . - ia  \i 
to 6 P. Y. Stratoni afterwards. 
Lightnin to NW at 10 & ll P. 
Y. ~ r i c z k d  at 9 P. M. 

S t r a t o n i t o 7 ~ . ~ . I h i b  
wards. 

Chiefly Stratoni. 
T b i n \ i t o ~ ~ l m e r c u t t .  

3 P. LI.. oloude of d i f f m t  kin& 
sfterwards. Lightning to N at 
2 A. LI. Driarled at 8 A. r. & 1 
P. M. Rain from 9) to 11 P. Y. 

Oven?sst.Highhdfrom I 
to 11 P. M. Thunder & lightning 
at midnight. Bain whole day k 
night. 

Overcat. strong wind from 
GA. ~ . . t o l l ~ . ~ . B a i n n e d y  
whde day & night. 

Overcsetto4~. X. S h h i  
afterwards. Strong wind from 

It ]Miles 
11.0 

3.9 

210.6 

304.0 

3.0616.4 



Meteorological Ohervatwns. I x ~ i  

db t rac t  of tAe Resrlt of tAe Hour& Mderohgicol Obsmationr 
taken at tAe Snweyor General's OBce, Cblcutta, 

in the month of A u y t  1868. 
kc. ,  

hd upect of the sky. 

Overcast to 7 A. M. \i to 10 
A. M. Li to 3 P. Y. Stratoni 
afterwards. Lightning at 9 P. Y. 
Drizzled at 1 A. X. 

Chiefly Stratoni. 
Stratoni to 4 A. M. ^i & Li 

to 1 P. Y. Stratoni to6 P. M. \i 
afterwards. Thunder at 4 P. Y. 
Li ht rain at 2 P. 11. 

Btratoni to 9 A. r. -i to 7 n 
M. \i afterwards. Thunder st 3 
P. M. Rain at 6 A. Y. & at  1. 2) 
& 6 *  P . M .  

Clouds of different kinds to 
11 A. M. -i to 7 P. M. \i after- 
wards. Brisk wind at 24 P. Y. 
Slight rain at 11 A. M. & at 1) 
& 3) P. Y. 

\i t o 2 ~ .  Y.. c lea r to6 r .x .  
- i  to 8 P. Y. ~i afterwards. 
Slight rain at li, 2f & 6 P. M. 

h i  CURIO a h t i , h i  Nimbi ' 
A b i  Cino c w n d i .  

rl w 

&la 
s e a  " .d 
s]ea$ 

4fd 
... 

"' 

... 

0.39 

0.08 

0.06 

- i 

S d  - 
g.2 

s; jj 

Solar Radiation. Weather, 

WIXD. 

26 

37 
28 

PB 

30 

31 

\i 

136.8 

121.8 
136.0 

192.0 

... 

126.0 

Cirri, 

Mlies 
128.0 

76.3 
78.6 

81.5 

124.4 

172,l 

Cim-rtnti, 

S,S.E.&S. 

[&S.S.E. 
W. by N, 8. by E. 
8. by E. 

s.~~E,s.s.E&sE. 

5.8. X. & 8. by E. 

[ & S . b  w. 
8. by E, 8. W. 

Strati,-i Cumuli,\i 

fB . . . 

... 

... 

0.2 

2.6 

... 



'xvii dfebeorologica l Otaerraions . 

Ahalract cf Me Reuullu of t k  Hourly Meleorolbgical Oduervationr 

tukz~t at the Surveyor Gerreral'a O$iee. Calcutta2 

in the mnM of Af~gual 1868 . 
MONTHLY RESULTB . 

Inches . 
... Mean height of the Barometer for the month ... ... 29.686 

Max . height of the Barometer occurred at 10 i . M . on the 31at . . . .  29.879 
hlin . height of the Baromrtrr occurred at 3 A . u . on the 13th . . . .  29.399, 

... Xrtreme ra~rge of the Barometer during the month ... 0.481 
Mran of the daily Max . Pressures ... ... ... ... 29.640 
Ditto ditto &Iin . ditto ... ... ... ... B.529 ... Meun duily I-atrye of the Barometer during the month ... 0.111 

... Mean Dry Bulb Thermometer for the month . . . . . .  83.3 
Mnx . Temperature occurred at  3 P . Y . on the 6th . . . . . . .  92.4 

. . . . . . . . . . .  . Min . Temperature occurred at 4 A x on the 11th 76.6 
Xxt~.enre ~ a u g e  of tlie Temperature during the month . . . . . .  16.9 

... Mean of the daily bIax . Temperature ... . . . . . .  87.6 
Ditto ditto Min . ditto. ... ... . . . . . .  79.9 

Mean daily range of the Temperature during the month ... ... 7.7 

... M c m  W e t  Bulb Thermometer for the month ... 80.7 
Mean Dr  Bulb Thermomctcr above Mean Wet  Bulb TidAnometer 2.6 

... ~ o m ~ u t e a  Mean Dew-point for the month ... ... 78.9 
... Mean Dry Bulb Thermometer above computed mean Dew-point 4.4 

Inches . 
... Mean Elastic force of Vapour for the month ... ... 0.967 

Troy g n i n  . 
Mcan Wei ht of Va our for the month ... ... ... 10.39 
~ddi t iona l  %pi ht o f  Ya our required for complete iaturation ... 1.64 
Mean degree of fumidity Zur the month, complete iaturation being unity 0.87 

Inches . 
... Rained 26 days.-Max . fall of rain during 24 hours ... 8.19 

Total amount of rain during the month ... ... M83 
Total amount of rnin indicnted by the Gnuge attached to the anemo- 

meter during the month ... ... 21.27 
Prevailing direction of the ~i nd . . . . . .  W . 8 . w . & 8 . W. 



lxviii dleleorological Obaer~.atio~re. 
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&stract o/ /he Ile'ardfa of tAe I iuur ly  iUeteorological Olrorva/ione 
I 

takeir ul Ide Surveyor Generut's OJice, Ca lculla, 

w r  tde fnoatli fl Septernln. 1868. 

%lp Meam, &c. of bl~e C)l>servations an& of the Hygrometriccrl elements 
I 

dcpnder~ t 1hereo11.-(Co,rtirrued.) 

o. Inches. 

7.7 0.926 
7.7 .943 
6.8 .955 
6.3 .962 
3.9 .970 
4.4 1.001 
0.0 1 0.893 
4.6 .937 
6.8 .949 
6.5 .968 
4.4 .9# 
2.8 -966. 
212 .964 
4.6 .970. 
6.8 .995 
4.1 LOO8 
4.1 0.976. 
3.2 .94& 
3.6- .979 
6.3 .962 
4.3 -964 
4.3: .979. 
4.1 .962 
3.a .979 
2.7 .955 
1.9 .916 
3.6 .937 
3.9 .931 
3.9 319 
6.4 .9%8 

T. gr. T. gr. 1 9.88 1 2:73 1 

AU the Hygrometrical elements are computed by the Greenwich Corrstmtr, 



Absfrart of f i e  Reszrlta of lke Iroridy Jfeeleorolugicnl Obaeruafiot~s 

tnketr at l i e  Stuveyor Get~eral'a Oflice, Caletdla, 

in /lie nwnth of Sepfem~er 1868.  

Hourly Means, kc. of the Observations and of the Hygrometrical elemen6 
dependent tilereon. 

Thermometer Means are derired from the olsrrvntic~na niade at tile sererat 
hnwts during the urolitl. 

'4 3 
A #  

6 2 
qa 2 

o 

81.6 
81.3 
81.1 
80.8 
80.6 
80.5 
80.3 
80.9 
83.1 
83.7 
84.9 
83.6 

86.6 
86.9 
86.6 
86.6 
86.2 
84.6 
8 3 .  
82.6 
H'2.4 
84.0 
81.8 
81.6 

likewine 

Range of the Barometer 
for each hour during 

the month. 

Max 1 Min. 
Hour. 

, 

c"cr 
o la 

sP+i 
.!?ad 
a $k 

3,  
3.2 s!s 

Nid- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Noon. 
1 
B 
3 
4 
6 
6 
7 
8 
9 

10 
11 

The 

Range of tlie Tempera- 
ture for each hour 
during the month. 

Max. Min. D i l  I I 
o 

84.4 
84.2 
83.7 
89.6 
83.0 
83.0 
85.0 
89.8 
88.5 
87.6 
89.0 
89.8 

90.6 
91.8 
91.8 
91.4 
91.0 
91.3 
89.0 
86.6 
86.6 
86.0 
85.0 
84.9 

the Dry and 

o 

78.7 
78.6 
78.6 
77.6 
78 0 
78.0 
77.6 
77.6 
77.4 
78.0 
78.8 
79.6 

79.2 
77.6 
77.8 
78.7 
79.2 
70.6 
78.6 
78.6 

' 77.6 
7e(.2 
i8.5 
r8.5 

Inches. 

29.696 
.683 
.676 
.666 
.661 
.652 
.686 
.704 
1 
.736 
.793 
,728 

.703 

.ti77 

.649 

.630 

.&dd 

.6Y3 
6 
.666 
.688 
.702 
.708 
.iOO 

Inches. 

29.614 
.49Y 
.483 
.474 
.476 
.48& 
.498 
518  
. 6 4  
.662 
.64Y 
.Sbl 

.660 

.618 

.4Y5 

. a 6  

.G6 

.447 
7 
. a 8  
. a 8  
637 
.628 
.610 

the Barometer, 

o 

6.7 
6.7 
6.2 
6.9 
6.0 
6.0 
6.4 
6.3 
8.1 
Y.6 

10.2 
10.3 

11.4 
14.0 
14,.0 
12.7 
11.8 
12.8 
10.6 

8.1 
9.0 
7.8 
6.6 
6.4 

I 

Inches. 

29.856 
.848 
.840 
388  
.817 
.829 
.848 
.873 
.890 
.894 
.893 
.886 

368 
.84l 
. 
.779 
.761 
.774 
.7Y2 
.W3 
.HJ8 
.850 
.8BQ 
.853 

Inches. 

0.343 
.349 
.358 
354  
.341 
.355 
350  
355 
.346 
332 
344 
343 

.318 

.Y43 
314  
313 
.305 
327 
.3f6 
.316 
330  
.313 
337 
343 

as Wet Bulb Mean Height of 



Abalr.ncl of the Resnlfs oj? the I T o t l r l ~  MeleorologicaZ Ohrcroatkr 

lu l rn  a/  the Srtrrryor General's Ofice, Cak-nlfa, 

in the rtionth of' Se$ember 1868. 

Hourly Jleaus, dw. of the Oberratione and of the Hygrometricsl elcments 
dependent thereon .-(Continued.) 

.4 ' . -  

o Inches. T. gr. T. p 

Mid- 
night. 80.0 1.6 ) 789 9 8  0.967 10.41 0.80 0.9 

1 79.9 1.4 78.9 2.4 367 .43 .81 .93 
2 79.8 1.3 1 78.9 2.2 .967 -43 .74 .93 
3 79.5 1.3 1 78.6 2.2 .968 ' .34 .73 .93 
4 79.3 1i3i78.4 2.1 .9W2 .27 .74 .95 
6 79.2 1.3 I 78.3 2.2 .949 -2-4 .74 .93 
6 79.0 1.3 1 78.1 2.2 .989 .I8 .73 .93 
7 79.2 1.7 1 78.0 2.9 .990 .13 .97 -91 
8 79.9 2.4 , 78.4 3.7 .952 .23 1.28 .89 
9 80.7 3.0 I 78.6 6.1 .968 .28 .79 1 .85 81.2 1 3.7 . itL6 6.3 .958 .26 2.23 .82 

81.4 1 4 .1  ; '78.6 1 7.0 ( .955 1 1 1 .61 I .80 

i 

Noon. 81.9 i 4 . i  : 79.0 7.5 I .$I70 , 
1 
2 
3 
4 
6 
6 
7 
8 
Q 
10 
11 

All the Hygmmetricnl elements nre computed by the Greenwich Coatbnb. 

.967 
,962 
.968 .21 
.9t6 .OQ 

81.9 5 . 1  7 . 9  1 8 .  
81.6 1 5.1 ! 7d:i 8.2 :::: 1 6.0 1 78.6 

4.7 , 78.2 8.0 
8.0 

81.1 , 3.5 78.6 6.0 958 .28 
.18 
.2i 
.33 

I .3P 

,949 80.3 2.9 1 78.3 
.13 .83 

1:;: 1 :E .28 .89 
.15 .W 

80.2 2.4 iY.6 I 4.1 .855 
80.2 2.2 I 78.7 1 3.7 1 .961 
80.0 2 iA.6 I 3 .  1 .95S 
80.1 1.3 ' 

i8.9 2.9 .9Gi 
78.9 / 1.7 78.1 1 2.9 I .Wl 

4.9 

.41 0.99 ' .91 

.36 ( .99 .91 



Ahtract oj? the R e d t r  of t tb Eourly dleteorological Obuervatioar 
taken at tAe Snrvgot GeueraPa Oflce, Calcutta, 

in the month of Sglember 1868. 
Solar Radiation, Weather, &c. I 

d 

1 

2 

3 ,  
2; 

3 E B  
o 

129.6 

133.0 

l 
a 0 

%gal WIND. 
g%el  

I Prevailing General aapect of the Sky. 

194.2 

6 

8 

1 

8 

9 

10 

11 

12 

iL (5 1 directiou. 

0.12 

3.10 

... 

0.06 

0.30 

0.44 

... 

... 

0.74 

1.21 

131.4 

... 

190.0 

136.0 

136.0 

136.0 

137.6 

131.8 

... 

--- 

F ~ I G  
80.1 

0.7362.7Lito  

208.6 

m.9 

221.2 

144.2 

92.1 

139.6 

97.7 

81.8 

89.6 

239.0 

- - - - 

iX2 
~Tnchecl 

... 

... 
"i & \i to 6 P. .M. Li a h r -  

wards. Brisk wlnd at 2) P.M. 
8 ~ . ~ . ~ i t o 6 p . ~ . \ i  

ahrwards. Lightning to W 
at  7 P. M. Thunder at 8 P. M. 

~ i t o 4 ~ . ~ . I n i t o 8 ~ .  M. \i 
to3p.x. ~ i t o 8 p . M .  St* 
toni afterwards. Brisk wind 
& rain at 4) P. M. Thunder 
at 6 & 7 P. u. Lightning to 
8 W a t 7 & 8 ~ .  M. 

' i t o 2 A . M .  w i t o 4 ~ . ~ .  over- 
mat afterwards. Hi h wind 
from 4) to 63 P. u. hunder 
at  6 & 6 P. I. Lightning from 
6 t o l O ~ . ~ . R a m f r o m ~ t o  
11 P. M. 

Chiefl Li. Lightning a t  mid- 
Dig& & 1 A. r. & at 7 & 8 P. 
M. Driuled a t  64 A. M. 

Stratoni to 6 A. u. ^i to 3 P. M. 
Stratoni aftemards. Thunder 
at 4 & 6 P. M. Li htning to 
W at 8 & 9 P. M. L g h t  mi. 
at 11 A. r. & s t  4 &  6 P. r. 

5 to 4 P. M. \hi. afterwards. 
Tbunder at 3 & 4 A. M. & at 
6 & 9 P. M. Lightning s t  3 & 
4 ~ .  M. & from 6 t o  11 P. M. 
l ts inat  3 & 4 ~ .  M. 

-i & ~ i .  Li, l~tning & rain at 
midnight. khunder st 1 A. M. 

L i t o 4 A . M .  \ i t o 8 ~ . ~ . ^ i t o  
6 P. M., clear afterwardo. 

Clear to 6 A. M. 'i to 4 P. M.. 
clear afterwards. Brisk wind 
at 24 P. u. Thlulder s t  2 P. M. 
Lightning from 7 to 11 P. x. 

Li to 4 A. M. h i  to 8 ~ .  u. 
Stratoni & - i to 4 P. Y. Orer- 
cast afterwards. Brisk wind 
at 4) P. u. Rain from 7 to 0 
A. Y. & from 4t  to 9 P. Y. 

Chiefly ovorcsat. Brisk wind 
from 84 to 9i & at 12) A. M. 
Thunder & Lightning s t  Oa 
P. M. Rain after intervals. - 

S . s . W . & S . W .  

8. W. 

9. by W. & 8. 

8. E. & 8. 8. E. 

8. E. 

N.N.E.& vnri J l e .  

S .E ,E . s .E .&S.  

S. & variable. 

9. & E. 

E. 

-- - - - 

1.6 

... 

... 

... 

... 

... 

... 
1.6 

3.6 

1.9 

- - 

I 
SSW,SbyW&SW 

8 . W . & 8 . 8 . W .  

3.0 



Ahtract of the Rearltu of t b  l?ourly Mef~0roZogical O ~ u t i o I I ~  
taken at the Stwveyor GetberaPa Oflee, Cahiia,  

in tiis month of 8epten~her 1868. 
Solar Radiation, Weather, &c. 

, &.@ General aspect of the Sky. 

- 
Inchesl I b ~Milesl 

ning at 3 A. M. 
Stratoni to 6 A. M. ^i to 4 P. M. 

Overcast afterwards. Brisk 

1.09 E. 8. E. & E. 1.8 322.6 O ~ e r ~ a s t t f i l ~ . ~ . S t ~ t ~ n i  after- 
wards. Brisk wind from 3 to 
11+ A. M. Thunder from 2 to 

wind from noon to 2 P. m. & 
from 68 to 11 P. M. Lightning 
at 9 P. m. Light rain at 8 & 
lo+ A. m .&f ro rn6~ to l l~ .m.  

Overcast to 6 A. M. h - i  to 10 L 
M. mi & \i to 6 P. x.. clear 
aftelwards. Brink Kind at 24 
64 & 10 A. Y. Lightning from 
3 to 6 A. Y. & at 9 & 10 P. Y. 
Rain at midnight, 2, 3,7.9& 
1 0 ~ .  u. & at 5; P. m. 

Clear to 4 A. u., clouds of diff- 
erent kinds afterwards. Rain 
a t 6 & 8  ~ . m . & a t P & 4 : ~ . r .  

Zlear to 2 A. r.-i to 6 P. M. \i 
afterwards. Bain from 6) to 
7: A. Y. 

Zlear to 4 A. M. n i  to 1 P. M. 
Overcast t o 6 ~ .  M., clear after- 
wards. Thnuder at 2 P. x. 
Haillat ttt 8 12: A. Y. & a t  31 

0.27 

... 
0.10 

S . E . & S . b y E .  

S.S.E.,S.E&S.W. 

8. W. &E. 

0.24 

... 

... 

S.byE, S.&S.S.E. 

0.7229.3 

148.9 

62.7 

I I 86i-.p. M -  

6 A. Y. Lightning a t  3 L r. 
Rain from midnight to 1 A. r. 
& from 9 to noon b; at 1). 31 
& 6 P. M. 

~ i t o 6 ~ . M . S c u d s f r o m S E t o  
10 A. rr. '3 to 7 P. x.. dear 
afterwards. Xain a t  a & 10; 
A. M. & at 63 P. Y. 

C l e a r t o 3 ~ . m . - i t o  7 P. x. 
clear afterwards. 

\ i t o 6 ~ .  ~ . ~ i t o l p . x . S t r t  
toni afterwards. Thunder 8 
light rain at It P. x. Light- 

0.2 156.0 st rat on^ to 6 A. m.. clouds of 
d iarent  kinds afterwards. 
Thunder at4 8; 64 A. m. Light- 
ning at 3 & 4 A.M. ltain at 44. 
6) & 10Q A. M. 6: at tit P. M. 



dtslract o f  U e  Bcstclt of  the Hourly Meferological Obaervatwnr 
taken at the Surveyw General's O B e ,  Cblcutla, 

i n  the month of September 1868. 
Sohr Radiation, Weather, &c., 

General aspect of the Sky. i 
; 
23 

24 

25' 

26 

21 

2.8 

29 

WIND. 
a .  

Prevailing . 1 Sq L;, 
direction. 

. $ d  
"00 
m n  
. d  

t i  cirri, - i Strati,nk Cumul i ,~ i  Cirro-streti, h i  C b u l o  s t n t i , h i  Nimbi: 
bi Cirro cumuli- 

Q Q 
U b  
d 0 - d  
S % g  

2 
; jC 

129.0 

131.5 

131.0 

... 

122.0 

... 

... 

130.0 

0.80 

0.05 

1.93 

1.16 

... 

0.66 

. 

S, & 8. by W. 

S. by E..& 9.8. E. 

S. by E, & 8. E. 

E, & E. 5. IL 

S.S.W. & S. by E. 

0.83fj.byE.&S. 

S. & S. by E. 

S.&8. by E. 

Clear to 6 A. r. ̂it06 P. M. \i 
afterwards. Bain a t  10 & 12h 
~ . ~ . B f r o m S t o 6 ~ . ~ .  

Clouds of different kinds to 
noon, -i Bo 7 P. m. \i after- 
wards. Thunder a t  6 A. M. 
Li~htning at 7 & 8 P. M. Light 
ram at Brand Noon. 

Stratoni to 8 A. u. \ i:to.Noonr 
Overcast afterwards,Thnnder 
at 124 A. M. Rain at 24 A. M. 
and from 12) to 9 P. u. 

Overcast to 6 P. M. Stratoni 
afterwards. Lightninp to N. 
at 4 ~ .  M. Driezledat midnight.. 
Bain from 104 A. M. to 2 P. M. 
& at 5, 8, 9 & 10 P. x. 

Stratoni to 2 A. m., overcast to. 
8 A. M. ̂ i  afterwards. Driz- 
zled a t  2f, 44 & 6) A. M. 

1 . 2 1 6 9 . 1 O v e r c a s t t o l l ~ . ~ . S t n t o n i b  
3 P. Y. \i & afterwards.. 
Lightning to 8, at 3 A. M.. 
Thunder at 6b A. M. Rain, 
from 14 to 7 & at 11 A. M. 

\i to 2 A. M., overcast to 1 A. x, 
\i to 8 P. m. Stratoni after-. 
wards. Thunder at 8 & 14h A, 
M. Lightning st 6 A. M. & at  
11 P. H. Rain from6to7 A. M- 
and at 1 P. Y. 

\i to 8 A. M. ^i to 1 P. M. \i 
aftarwarde. Drizzled at 2 P. x, 

ft, ~Vliev; 
0.3 1138.9 

I 
0.2 

0.5 

0.4 

1.8 

'132.1 

0.4,102.3 

167.8 

106.9 

164.6 

1648 



i x r i  ZehrohgicaZ O b r e d r n .  

Abrtracl of the Resulk of 1Ae Hourly MeleorologicaC OducacrCiom 

taken at fAe Sutaeyw General's Oflee, Glerifu, 

in Me rrontA of Gepttnrber 1868. 

M O N ~ L Y  RSBULTI. 

... !Mean height of the .Barometer for the month ... 29.m 
Max. height of the Barometer o c c u d  at 9 A. M. on the 'iit. ... me- 
Min. height of the h m e t o r  occurred at 6 P. X. on .the Uth. ... ... Eztrcme range of .the Barometer during the month ... 0.447 ... Mean of the daily .Max. Pressurea ... ... ... 89.741 
Ditto ditto .&fin. ditto . . . ... Zg.616 

Mean daily ratage of theBarometer &.tle'&onth ,. ... 0.125 

... Mean Dry Bulb !J?hemornetm fordhe anonth . . . . . .  831 
Max. Te~uperature occurred at 2 P. X. on the5d.  . . . . . .  91.9 
Min. Temperature oconrred at 8 A. M. on the 29th. . . . . . . . . .  7rA 
Ehtranre range of athe Temperature during the month . . . . . .  1U ... Mean of the daily Max. Tem rature ... . . . . . .  88.0 ... Ditto ditto Min. E t o ,  ... . . . . . .  79.6 
Mmn daily range of the Xe'ensgersture during. the month.. . ... 8.4 

... . Mean Wet Bulb ~Fhmmonieter for the month 804 
.Me- Dr Bulb Therluoulcter above Mean Wet &Ib !l'jd,&Qmet;?'i 2.7 

... r ~ o m ~ u t e d  ~ e a n  ~ e r - p o i n t  for the month ... ... 781 ... .Mean Dry Bulb Thermometer sbove computed mean Dewpoint .48 

... .:Mean Elmtic force of .Vapour for. the month ... ... Q.W 

.*Y * 
... Mean Wei ht of Va fun the manlh ... ... 10.26 

... ddditiondkei i t  of%$mm required for ccunplete~aatuntion 1.61 
.:Mean degree of %umidi$ or the month, complete natupatian k g  uig 0.81 

I Rained 26 days,-Max. fall of rsin during a4 hoan ... ... 3.10 
Total amount of rain during the month ,.. 16.68 
Total amount of rain indicated by the Ghnge s k h e d  to'.& memo- 

meter during the month ... ... ... 10.119 
Prevailing direction of the 'WiG... ... . 6 " &  8. E. 

Note.-The clock attached to thelhemometer being out of order from 4th-to 
8th, the Mar. Prersure and Bain eould not be regktered 







Absdrucl of !/re Ilesultk of tAe Iiuarly XeleorologicuZ Oberuatio#a 
lakc.# al l4e Surceyor Ceneral'u Ogicc, Culcutla, 

i t r  the arolrtir oJ' Ochber 1868, 

Latitude 28' 33' 1" Nortli. Longitude SSO 20' 31" Ed. 

Height of the Ciatern of the Stnndnrcl Barometer above the sea levcl, 18.11 feet. 

Daily JIeans, k c .  of the Obaervu~ior~s and of tho 11ygromctrioal elements 
dependell t tlrereou. 

P 
Ihnge  of t l ~ e  l3uromcter llnnge of t11eTenlpera- <Zd 

H 

st a during the duj. ture during the day. 
I 

NU. 1 "in. 1 0111. 
I 

The Mean Heiglit of tho Unron~eter, an likc\viao l l ~ c  Dry aud \Vet Bulb 
Tl~er~norneLcr Alcuuv arc JcrircJ, li.0111 t l ~ c  llourly olvcrvatio~la, mrdc during 
tho dry. 



I Daily Meus ,  J L c .  of Lhe Observatious sud of the Hygrometrieal elemenla 
dependent thereou.-(Currtiaaed.) 

I 
o o I o I Inches. T. gr. 

1 i . 5  2.7 78.6 1 4.6 0.958 10.28 
P 80.8 3.4 78.4 6.8 i .9$2 .19 
:i 1 81.1 3.1 78.9 1 6.3 .967 
4 I 81.4 2.5 79.6 I 4.3 I .DYU 1 .60 
6 ; 81.2 4.2 79.7, 3.7 .!JP2 , 

.NO 
55 ' 76.2 6.6 71.3 I 9.5 .768 8.16 
2 7 . 8  6.1 i 70.5 I 10.4 1 .if9 7.97 
27 72.8 7.1 67.8 i 12.1 .677 .30 
28 1 71.6 7.9 66.1 ' 13.4 .640 6.92 
29 , 70.0 8.0 64.4 i 13.6 1 .Bob  , .66 
:30 70.1 7.4 64.9 ; 12.6 .616 : .67 
31 71.1 6.5 ! 66.5 11.1 1 .BL8 / 7.U3 , 

I 
-- 

All Lhe Hygro~uelrical clolllc~lls are conrpulccl by the Grecnn-ich Constants. I 



Akfracl qj' [Re Reatclfa of l i e  7Ioia.b J/clcorologicnl OLrer.i-nlio71r 

faken n l  fAe S14rveyor GenernlJu OJce, Cnlcrrlln, I 

in IAe tnonflr of OcloLer 1868. 

Honrly Bleann, &c. of tlie Obser~ntions nnd of tlie Hygrometricd element, 1 
dependent tliereon. 

Thermometer Menns arc derired from tlie obserrationn made .at the se re r4  
hours during tbe month. 

. -- - 

Honr. 

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 
I0 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

The 

2 

kg a 
u 3 e;: 
fl 

o 

79.6 
79.1 
78.7 
78.3 
77.9 
77.6 
77.4 
78.5 
81.0 
83.0 
84.8 
86.8 

86.6 
87.0 
87.4 
87.6 
87.1 
86.6 
84.2 
88.9 
81.9 
81.0 
80.3 
79.8 

CrY 
cl 

@$ 
'& Ei d 
X 52 
5.2 
X J  

Inches. 

29.861 
.852 
.843 
.837 
342 
.854 
.8i2 
.890 
.913 
.926 
.926 
.907 

.886 

.856 

.831 

.816 

.814 

.818 

.828 
342 
.862 
.874 
.880 
,875 

Mean 

Range of the Bnrometer 
for each Lour during 

tLc montli. 

Max. hlin. D i l  

1 ! I  
likewiae the Dry and W e t  Bulb 

' Range of the Ternpera- 
ture for eacll hour 
during the month. 

Max. Min. Dif. . I I -  , 

Incl~ea. 

0.318 
.212 
219 
.213 
.232 
.236 
.237 
.282 
.260 
.253 
.248 
.239 

.223 
227 
.229 
.233 
.224 
232 
.235 
,246 
.237 
.236 
.236 
.226 

I 
Incltes. 

29.963 
.9.15 
.9M 
.992 
.947 
.963 
.983 

30.000 
.022 
.042 
.039 
.017 

29.984 
.987 
.932 
.919 
.910 
.912 
.924 
.947 
.962 
.982 
.992 
.980 

Height of t l ~ e  Barometer, a8 

o 

9.2 
9.4 
9.8 
10.5 
10.6 
11.2 
11.2 
11.6 
10.2 
9.0 
7.6 
7.0 

7.3 
6.8 
(1.0 
8.1 
8.0 
10.8 
7.4 
7.7 
7.8 
8.3 
8.6 
8.0 

o 

83.2 
83.0 
82.8 
82.5 1 
82.5 
82.2 
82.0 
83.0 
86.2 
86.7 
87.6 
89.0 

90.0 
90.2 
90.6 
90.0 
91.0 
92.1 
87.4 
86.2 
88.0 
84.6 
84.0 
83.6 

Inclien. 

29.746 
.733 
,727 
.719 
.716 
.727 
.756 
.758 
.772 
-789 
.791 
.778 

.761 

.730 

.703 

.686 

.686 

.680 

.689 

.701 

.725 

.747 

.766 

.756 

o 

74.0 
73.0 
73.0 
72.0 
71.9 
71.0 
70.8 
71.6 
76.0 
77.7 
80.0 
81.4 

82.7 
83.4 
84.6 
84.6 
83.0 
81.5 
80.0 
78.5 
77.2 
70.3 
75.6 
74.9 



ALalracl of /Ae Rear~lls f /Re Ilowly Meteorologicad O h u ~ r r u f i m a  

laLen al  the St~rceyor Gene!-~l'e Oflce, CaZcrrftu, 

in  the moath of OcfoLer 1SGS. 

Hourly Meann, be. of 611e Obserrations nnd of the Hygrometrical elcments 

dependent t11ereon.-(Contintred.) 

I 

0 0 

Mid- 
night. 76.7 2.9 

1 76.5 2.6 

Noon 
1 

I I I 

I elements are computed by the Greenwich Constutr. 



.Akk.aci of t i e  Ee8ulls of t i e  IIolfr(y dfc/eorokqic.a2 OC~ervaliowa 
iaX.en at f i e  Surt:qyor G~rreral'a OJice, Calcutta, 

in thc nio~~tlr qf OcfoJe~ 1568. 
Solar Radintion, Wcntl~er. k c .  

6 

* 
S d 
$ 2  
k.5 

O a l  ' 
Wt- ~ I X D .  I =.oa/ _ -  -_ gp,s, I G Gmernl napect of the Sky. 
a ; 2 

2 . ~ 3  - 
2 ' 0  direction. 
1;2 
-- - . - . - 

S by E. & S.S.W. 

S.S.W.&S.bym. 

S.S.'FF. & S.by E. 

S. by E. & 8. 

S. & S. by E. 

8. S. W. & N. W. 
\V. S.W. &. S.W. 

S.W & TV .B. TV. 

W. K. W. & X ,  
N , h . . b y E . & E .  

lb  
... 

... 

... 

1.0 

0.5 

11 l g . 0  l1'b'.$1" 

... 

... 

... 

1.31 

4 

/Jliles '  
138.1 1 \i to 8 A .  ~ r .  n i  to 4 P. Y., 

( strntoni to 8 P. M. \-i after- 
/ wnrdn. Thunder at 2 t  & 3 i  
I F. ar. Rnin nt 1 P. M. 

I)3.G1ScudsfromSSWto 3 A. M. 
\ i  to 3 P. x., clo~lds of 

difercnt kinds afterwnrds. 
I Lightning to S at 6 A. u. 

7G.4 \i t o 7  A. M. - i t o 2  P. u. h i  
/ attcnmrds. Thunder a t  2 & 
1 3 P. M. Lightning to N W a t  
1 3 A. r. Drizzled nt 4 & 6 P. u. 

84.0 j\i to 7 A. r. ̂ i t.o 3 P. M.. stra- 
toni nftcrwnrds. Lightning 1 to w at 11 P. r. 

118.0 "\i & '3 to 11 A. M., overcast 1 to 4 P. M.. clouds of different 
kinds afterwards. Thunder 

1 nt I", 2 P. M. Lightning at 

E,E.byiU.&E.byS. 

131.2 

30.4 
83.4 

62.8 

a . 8  

7 P. x. Rain from 11 A. M .  to 
a P. 3I. 

\i to 7 A .  ar. Clear afterwards. 
\i to 10 A. M. -i to 4 P. M. 

Clcar nfterwards .Foggy from 
9 to 11 P. 31. 

[Clcnr to 3 A. x. \i to 9 A. M. 
\i & 'i to 5 P. x., clear af-  
terwards. Slightly, foggy at 
11 P. M .  

Chiefly \i. 

E. by S. & B. W. 

E.5.E.kE.N.E. 

E.N.E.&W.by N. 

S. W. & S. 

S. 8. W. & 5. 

121125.0 

I 33, 128.6 

/ 
... 

16 

36 
- 

6 
7 

8' 

9 
LIB.B,\itoY A. M. ^i to 6 P. u. 

Clcar afterwards. Drizzled 

128.6 

128.6 

125.0 
130.0 

127.0 

128.0 

76.1 

101.3 

at 3 P. r. 
1 2 7 . 4 \ i t o 6 ~ . r . " i t o 7 ~ . x . r l e a r  

afterwards. 
\i to 7 A.M. ^i to 6 P.M., ~ t r a -  

toni aftcrwards. 
Clear to 9 A. ~ . - i t o O ~ .  n. 

1 Clear aftemarde. Slightly. 
1 foggy from 8 to 10 P. M. 

05.7 

60.2 

89.4 

Clear to 10 A .  M. -i to 6 P. M. 
clear afterwards. 

;Clear to 6 A. M. -i afterwards. 
Thunder & Lightning to S 
at 8 ~ .  Y. 

Clouds of different kinds. 
I - . - - -- - - - - - . - 



Abstract fhs neatdis of the h%zbr?y ~feleoro~o.qica~ O~aerrafiorr 
taken at fAe Sllr.agor General's O$ice, Cirlculfa, 

it& the molith of OcloLer 1868. 
Solar Radiation. ITeatlier. &c. 

3 d  0 : & ?  , d  1 ~ S D .  
m.2 ,3< 5 . _h.2 General aspect of the Sky. 

5 G;-;= ' ,E& 2, Prevailing ~ 3 ; j  . - "  a a 2 i l  -,a direcbion. 1: 1 1 -* , & I  ,5 -- . -- - - . - - - - .- . . - - - 

1 ih 
3Iiles! 

... N.N. W. & 8. W. ... 68.5 ;Clear to 10 A. M. "i 6 P. r., 
clear afiemards. 

~ i t 0 2 ~ . ~ . , ~ 1 e a r h l l ~ . ~ .  
mi to 4 P.Y., clear ahmards. 

Clear to 10 A. X. to 6 P. Y. 
clenr afterwards. 

C l e a r t o 6 ~ . M . \ i & ~ i t 0 6 ~  
m.. clear afterwards. Slight- 
ly foggy from 8 to 11 P. m. 

Chiefly clenr.Foggyfrom7 to 
11 P. P. 

Clear 
~ ~ c n r  
Clcnr. F o g m  from 7 to 10 P x. 
Clear to 9 A. M. \i & mi to 6 P 

AI., clear to  9 P. X. \I after- 
wards. 

C l c n r t o 5 ~ . ~ . \ i t o R o o n . u  
to 3 P. Y. ,  clear aftemardr. 
Slightly foggy from 9 to 11 
P. M. 

Clear to  4 A. M. \i to 2 P. X. 
"i to 6 P.Y. elear af tem& 
Foggy from 8 to 11 P. H. 

,Clear. 

... 74.6 

... 68.9 

I 

... 

... 

S.S.W. &S.W.  

X.?J.TV.&S.hyB. 
s.a.nT. IS.N.B. 
I3.S.E. & cnriablr 
s. by w. I!L S. m. 

WSW,WXW&S 

8.byE. & E.N.E. 

3 by E&W.R.W. 

25 

26 

27 

28 
29 
30 
31 

0:--.. -----. 1: 

N.&: .&N.N.W.  
S.8. E. & W.S.W. 
S.W. 

Strntilr'i CumuIi,Li 

,.. 

... 

0.4 
... 
... 
... 

... 

... 

.. . 

\i Cirri. - i 

129.0 

126.6 

126.6 

126.0 
126.0 
122.0 
121.0 

I 

59.6 

41.6 

65.1 
97.0 
$6.3 
54.0 

60.0 

46.5 

55.4 
... 
... 
... 

Cirro-strati, 

... 

... ... 

,.. 

... 

... 

... 

... 

..'. 
85.9 
47.6 

87.08Clenr. 
Clear, foggy from 7 to 11 P. x. 
Clear  toll^. H. - i t o l p . x .  

Clear afterwards. F o g m  at 
midnight & 1 A. x. 

h i  cudo atrati,hi 



Inches . 
... Mean height OF the Barometer for the month ... ... 29.862 

Max . height of the Barometer occurred at 9 A . ar . on the 31st . . . .  30.042 
3Iin . height of the Unrometer occurred nt 5 P . u . on the 6th . . . .  29.680 

... Xa-treme imunge of the Uaron~eter during thc month ... 0.3Li2 
... . Mean of the daily Max Pressures ... ... ... 2'3.929 

Ditto ditto i n  . ditto ... ... ... ... 29.811 
Mean duily ?-urge of the Bnrolueter during the monbh ... ... 0.118 

... Mean Dry Bulb Tflerrnometer for the month . . . . . .  8'2.2 
Jlux . Telnperature occrll~ed at  6 P . x . ou the 14th . . . . . . .  92.1 
Min . Temperature occurred at  6 A . u . on the 39th . . . . . . . . . .  70.8 
Xztrerne ratrye of the Ten~pernture during the month . . . . . .  21.3 

... Mean of the daily Max . Temperature ... . . . . . .  88.1 

... . Ditto ditto 31111 Atto, ... . . . . . .  77.3 ... Mean duily runye of the Temperature during the month ... 10.8 

... Mean W e t  Bulb Thermometer for the monlll ... ... 76.6 
Mean Dry Bulb Tl~erlnorncter above Mean W e t  Bulb Thermometer 6.6 

... Computed hfenn Dew-point for tlle month ... ... 72.7 
... Menn Dry Bulb Thermometer above computed mean Dew-point 9.6 

Iuches . 
... Mean Elastic force of Vapour for the month ... ... 0.792 

Troy grain . 
Mran Wei 11t of Va our for the mont11 ... ... ... P 8.51 

... Mditionnl \~eight  o Vapour required for con~plete ~ a t u r ~ t i o n  3.03 
Mean degree of humidity for tho month. complete soturntion being unity 0.76 

Iuches . 
Rained 4 days.-Max . fall of rain during 24 hours ... ... 1.31 

... Total amount of rain during the month ... ... 1.53 
Total amount of rain indirnted by the Gauge attached to the nnemo- 

... meter during the month ... ... 1.42 
Prevailing direction of the Tlriki . . . . . .  S . W . &'s . S . I\'. 
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ALs fracl oJ l i e  It'esulle of the IIowrly M e  feorolugicnl OLservaiio~ro 
4 

take# at the S~irreyor General's Ofice, Cak(!r~tta, 
i r ~  the ~ i zo~i th  oJ' ~ l c e r / l h e r  186s. 

Latitude 22' 33' 1" North. Longitude 89' 20' 31" East. 

Height of the Cistern of t l ~ e  Standnrd Bnrometer above tllr sen lerel, 18.11 fcrt. 

Daily Ifenus, kc. of the 0l)servations and of the Hygro~netrical elements 
drl~rndent tl~ereon. 

- -  -- -- - 

The Mean Heiglit of the Unrometcr, au likewiue the Dry nnd W r t  Balb 
Thermometer IIenns ure derired, from Ll~e hourly obaervntio~iu, made during 
the day. 



lxxxvii dleleot.uluy icul OL.~rvuf io*r .  

Dnily IXrna*, k c .  of bl~e Oberrntions and of the Hygrometrid elsmentr 
drpcl~dcnt t11ereo11.-(Currfiatced.) 

l o IOCIICS. T. gr. I T. gr. , 
! I I 

- -- - - - - - . - - - - - - - - - . . . . - - - - - . - . - - 
All the l I j g r ~ ~ ~ l ~ e t t ~ i c . R I  r l e ~ l ~ r . ~ ~ l a  nn3 vo1111,11trd I)?. the ( ; P P C I ~ W ~ I ~ ~ I  Conntants. 



~ - -  
The Mean Height of the Barometer, as likewise tlie Dry a ~ l d  Wet Bulb 

Thermometer Mems mo derived from 1.he 01)scr~aiions made s t  the sercral 
Lourr during the month. 

I Hourly Means, &c. of the Obervatiouw and of tLe ~fygroms~rical elemelltr 
dependent thereon. 

-4.- 
o Range of the Bnrometer $ ; 

Hour. 

- 

Mid- 
night. 

1 
P 
3 
4 
6 
6 
7 
8 
9 
I0 
11 

N-. 
1 
s 
3 
4 
6 
6 
7 
8 
9 
10 
11 

Rouge of the Tempers- 
35 ;  for each hour during 
M c i  

ture for each hour 
. - the month. 2 during the n~ont l .  g gFr 

2"  

i 

0 0 

29.967 
.957 
.947 
.94Q 
939 
.951 
368 
.988 

30.013 
.0?4 
.031 
.011 

29.9Se 
.948 
924 
.911 
.907 
.916 
.!I28 
346 
964 
977 
383 

' 972' 

30.101 
.092 
.080 
.082 
a83 
.W 
.110 
.134 
.I61 
.I85 
.170 
1 

.I22 
-071 
.046 
.@1 
.026 
.037 
-061 
.066 
.092 
.I09 
.110 
.106 , 

/ I I 

I I I 

29.796 
.790 
.779 
.773 
.772 
.76C 
7 
7 
-814 
8 
.843 

0.305 
3 
.301 
.309 
-311 
.326 
.333 

.&A6 : .318 1 79.4 816 r5.5 1 9.0 
! I I 

1 I I 

71.9 
71.3 
70.8 
70.1 
69.6 
69.1 
68.6 

.788 

.751 

.736 

.7S() 

.736 
7 
7 4  

8.8 
9.4 
9.4 
9.0 
9.6 
9.3 
10.5 

76.8 # 68.0 
76.4 1 67.0 

9.8 
10.2 
11.2 
10.7 

.350 

.347 

76.8 
76.0 
74.6 
73.8 
74.5 

1 I 

66.4 
66.0 
0 
64.5 
64.0 

.334 

.SW 
-309 
-301 
1 
294 

9 277 76.2 82.6 1 72.2 snr/ .258 1 75.0 80.8 71.2 
813 .2W 74.0 78.5 / 70.0 
SL8 -292 73.2 1 78.0 69.0 
.805 : .301 , t2.4 i 77.2 ; 68.0 

68.9 I 
713 : 

10.4 
9.6 
9.5 
9.0 
9.9 

64.6 
66.5 

.:7 1 74.2 , 80.0 

.3;7 77.0 I 88.5 

80.8 ; 85.6 '17.0i 8.6 

68.8 
71.8 

82.0 / 86.5 1 78.8 
82.6 , 87.0 1 78.0 
W2.6 87.1 1 77.6 
51.4 / 85.5 , 77.4 
80.0 1 84.6 1 76.7 

.297 / 77.7 1 8'2.6 74.0 

7.7 
9.0 
9.5 
8.1 
8.9 
8.6 



lxxxix 

Abslracl fl the Ir'csri//a oJ' the Ifour& dre/eoro~ugicd Obsei-caliow 

taierr ar! f Ae Sirr.tieyor. Gencral'e Ofice, Culculia, 

k the ~ I ~ O I L / ~  of' drocrt~zC.er 1SGS. 

Mid- 
night. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Noon 
1 
2 
3 
4 
5 
t i  
7 
H 
!) 

I 0  
11 

Inches. 

0.607 
.603 
.597 
.590 
.591 
.584 
.6$2 
.6H0 
.591 
.531 
.582 
572 

.558 

.546 

.536 

.532 

.5%1 
672 
.605 
.GI9 
.619 
.R13 
.GO5 
.6U3 

- . - - - - - - - - - - - - - - - -. - - - - - - - -. - - - - - - -. - - . 
All t l~c  Jlgjiron~ctricnl clci~~eutn nre coi~iputed by tdie Greenwich Constants. 



Aha hact oj' the h?c.fslls of the uow ly ~eleoroluyieuZ 0bael.valio1r.s 
iaketr at the Sttrveyor GetleraPs OJice, Culcutlu, 

. in the month of ~i'orernler 1868. 
Solar Rndintion, Wratber, &c. 

WIND. 

General aspect of the Sky. 

64.9 Clear to 5 A. u., scatd. \i & 
-i af@mards.Foggy from mid- 

6 

8 

9 

10 

11 

13 

14 

clear. Slightly foggy 

- - -- 

122.6 

122.6 

1310 

125.4 

126.5 

128.4 

12'116.7 

116.0 

125.0 

.. . 

... 
X.W. & rariable 

E .byS .&S.E .  , 
... 9 .  E. 

... 1s. E. & N. E. 1.0 

1.8 ... 

. . . 

... 

... 

. .. 

79.6 

83.2 

S. E. 

sNE,NE&NbyE. 

xbyE,NNE,&N. 

N. '8. &N. N.W. 

N. W. & rariable 

afterwards. 
Scatd. \i & ~i to 6 P. u., 

clear ahrwards. 
Chiefly \i. Foggy from 7 to 

9 A. M. 
73.7 

91.6 

J'24.6 

228.6 

183.8 

196.9 

84.7 

\i to 9 A. H., scat,. to 7 
P. M., clear afterwards. 

Clear to noon, clouds of dif- 
ferent kinds to 6 P. M., cloar 
nfterwards. Brisk wind fro111 
noon to 2 P. M. 

Clcar to 2 A. M., scatd. \i & 
~i to 6 P. M., stratoni after- 
wards. Brisk wind from 9h to 
121 A. M. 

\i to 2 A. m., \i & Li to 7 P. 
m., afterwards. 

S t m t o n i t o l l ~ . u . , ~ i t o 7 p .  
u.,stmtoni after~ards.Drizrled 
at 6; P. m: 

Stratoni to 4 A. m.,\i  to 6 P. 
u., clear afterwards. 

Clear. Slightly foggy at 8 P. 
u. 



dbrtract qf tAs Reuulls fl the HmrCy HelcoroCogied Obrerr&u 
takm at tAe Strrveyot General's O@e, Gzkwltcr, 

in llre month of Noverrrb~ 1568. 
Solar Radiation, Weather. &c. 

WIND. 

b; General aspect of the Sky. 

22 

23 

24 

26 

26 

27 

28 

20 

30 

\i 
ki 

o 
122.0 

122.0 

119.4 

116.0 

115.0 

121.0 

123.0 

129.0 

123.6 

I 

Inches 
... 
... 
... 

.. . 

... 

... 

... 

. . . 

... 

i 
I 
I 

1 
Cim, - i  8trstilei C u m u l i , ~ i  Cirro-strati, h i  Comnlo ~ h t i , \ h i  Nimbi 
C i m  cumuli. 

S. 8.w. 
N. & variable. 

N, N by W & W .  

S.W,W by N&W. 
[by S. 

S. W. &variable. 

SSW.WSW&SW 

N.N.E.&W. byN. 

NE,NNE&EbyN. 

N . E . & N .  

Miles 
41.9 

38.6 

68.2 

37.3 

64.0 

65.1 

68.3 

73.6 

60.3 

D, 
. . . 
... 
... 

... 

... 

... 

. .. 

. 

Clear. Fog= frommidnightb 
8 ~ .  Y. &from7 to 11 P. Y. 

Clear. Slightly f o g 0  at 5 C 
6 A. M. & at 7. 9. 10 & 11 P. x. 

Chiefly clear. Fog- at mid- 
night & 1 A. Y. & a t  7. 8.10 & 
11 P. Y. 

Clear to 6 A. la., scatd. u & 
\i to 4 P. x., clear &rw& 
Foggy from midnight to 4 In. 
& f r o m 8 t o l l p .  M. 

Clear to 11 A. x.. s c a d  "i , 
to 8 P. Y., scatd. xi a-. 

Clear to 6 A. la.. scatd. \i to 
6 P. M.. scatd. . ~ i  aherwar&. 
Slightly foggy at 6 A. X. & at 7 
& 8 P. Y. 

Chiefly scatd. \i. Slightly 
foggy fmm 7 to 10 P. H. 

Stratoni to 8 A. r.. \ i  to B r. 
Y., stratoni to 4 P. Y.. c l d  
of different kinds afterward& 
Slightly foggy from 9 to 11 r.r. 

L i t o  9 A.M., \ i& ~ i r h e r -  
wards. 



k k e n  al the Surveyor Gerreral'a OJce, &lcrr//a, 

Incher. 
Mean height of the Barometer for the month.., ... ... 29.963 
Max. height of the Bnrometer occurred at 9 A. x. on tlie 29th. ... 30.185 
AMin. height of t11e Barometer occurred at 3 P. M. on the 9th. ... 29.731) ... Ertrcnce vuwge of the Bnroincter during the montl~ ... 0 .45  

... Mean of the daily Mnx. Pressures ... ... ... 50.054 
... Ditto ditto Min. ditto ... ... ... 29.905 

... d l r a n  duily range of t l ~ e  Barometer during tlle month ... 0.129 

Mean Dry DulL Tlicrmomrtrr for the month ... . . . . . .  76.0 
Max. Temperature occurred at  3 P. ar. on tllc 11th. . . . . . .  87.1 
Min. Tempernture occurred at (i A. rr. on the 23rd . . . . . . . . .  64.0 
f i t r e m e  9-unge of the Teniperlrture during the n ~ o ~ l t h  . . . . . .  23.1 

... Mean of t l ~ e  daily Max. Teu~ erature ... . . . . . .  83.8 
... Ditto ditto Irin. J t t o ,  ... . . . . . .  68.5 

3 a r  daily range of tho Temperature during Ll~e month ... ... 14.3 

... lifean W e t  Bulb Thermometer for the mouth ... 68.2 
Mean D r  Bulb Tliermo~neter above Mean W e t  Bulb ~ l k i o m e t e r  6.8 

... Computed ~ e a n  Dew-poii~t for tho mouth ... ... 03.4 
Mean Dry Bulb Tliermometer sbore computed mean Dew-point ... 11.6 

Inches. 

... Menn Elastic force of Tapour for the month ... ... 0.686 

Troy grain. 
Mean Wei Ilt of Va our for the montli ... ... ... 6.37 

... Addit ionalbei  i t  o! V a p u r  required for complete naturntion 2.81 
l e a n  degree of tumidity for the month, complete latoration being unity 0.88 

Incher. 

... Drizzled 1 day,-Ifax. fall of rain during 21 I~oura ... Nil 
... ... Total nmount of rain during llle month ... Nil 

Total amount of rnin indicated by the Gauge attached to the anemo- 
... lnrtcr during the month ... ... Kil 

Yrrrnilinp; dirertion of t l ~ e  Wind . . . . . .  S. T::'R. E. & N. W. 



lxxxxiii d~e/eorological Olserralionr. 
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dktrarl  Ihe IlesrrCls g' [he, Iurrr& ,JfeleorokyiL.ul Olserrtrliurr 

fake11 at llre Surveyor. Ger eral's O&cc, Cu/crrll~r, 

Daily Mems, kc. of Llre OLervaLio~ls and of tlm HpRrometrical element, 

deperrdeo t t1lereoo.-(Continned.) 

!l'. gr. ; 
2 . 0  1 o.a 
. ' .a 
.97 , . G I  
. .Q 

1 
2 
3 
4 

o 

62.1 
60.4 
69.6 
60.8 

o 

6.6 
7.6 
8.4 
7.8 

6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
81 
22 
83 
24 
26 
26 
27 

83.6 
64.6 
64.2 
63.6 
63.1 
63.1 
64.0 
66.2 
67.7 
66.8 
66.9 
63.6 
63.3 
63.1 
63.5 
61.9 
69.2 
68.5 
66.7 
57.3 
62.2 
68.3 
68.5 

6.4 
6.3 
6.1 
6.0 
6.9 
6.7 
6.7 
4.7 
4.6 
4.9 
5.6 
6.8 
6.8 
6.8 
6.7 
7.1 
7 
8.0 
8.0 
7.4 
6.4 
7.9 
7.6 
6.7 

I I 

o j o ( L~chea. 1 T. gr. 

7.4 
7.2 1 

66.9 
64.3 
62.8 
64.6 
65.4 

11.7 10.479 
13.7 2 
15.1 1 .411 
14.0 .437 

66.8 ( 13.3 

6.19 
4.77 
.6& 
.@2 

11.6 / .496 

7.3 ! 60.6 13.0 1 .389 1 2 3  
- - l i  - -- - -. - - 

6.46 .61 

6b.0 / 13.0 1 .428 .73 - 

69.6 I 11.3 .516 
69.3 11.0 1 ,611 
68.8 / 10.8 .603 
68.4 10.6 .496 
68.8 1 10.3 .MY3 
69.4 '  10.3 1 513 

A11 tlre tLygrometrica1 elelnents are colrlputed 1,y tlre Grecnrich ~ ~ n a t ~ ~  
< 

-66 2 

62.4 1 8.6 
64.1 8.1 
68.9 1 8.8 
61.4 1 10.1 
68.31 11.9 
67.9 12.2 
67.7 12.2 
68.1 12.1 
66.2 1 12.8 
63.0 1 13.9 
62.1 1 14.4 

.61 

.64 
6.92 

6.43 

.33 .65 

4.99 

. 1 7  

.599 

.576 

.638 

. a 4  

. a 8  

.485 

.491 

.461 

.414 
.07 

4.68 - .69 ' 
.70 $9 

60.3 1 14.4 
61.4 13.3 
67.9 
62.0 
53.6 
68.8 

. 

.06 -@ 

.6Q ' 

.57 j .-$ 
9.7 

14.2 
13.6 
10.3 

.392 .36 

.400 

.4WI 

.SO3 

4.43 
.61 

6.54 



A1~tract  d' tke Ir'csrclla q/' Ihe Ilorrly  B ~ e l e o ~ ~ o l u ~ i c a l  Ohre~.va/ions 

iaketi a l  tAe Sn~.vejor. Gewerul'a'Ogice, Cak~~t ta ,  

i~ .?Ae ~ o a t . 4  of  Becemher 1868. 

H w l y  Neans, &c. of the Obervations and of the Hggroxuekical elemeuts 
dependent thereon. 

Hour. 

Mid- 
night. 

1 
9 
3 
4 
8 
6 
7 
8 
9 

10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

Q4 u 
o a 
42 * 
F ~ G  
.$@ 
X gk 
!& 
sz 

hckca. 

30.055 
-047 
.OX4 
.030 
.023 
.OSO 
.a54 
-075 
1 
1 
1 
.lo3 

.076 

.Om 

.Ol6 

.001 
29.997 
30.005 
.017 
.032 
.OJ8 
.060 
.069 

I 

Range of the Barometer 
for each hour during 

the month. 

Max. Min. 1 Diff. 

a 
h a  
0 

2 E 
23 

k + F l  e, 

Inches. 

30.163 
.I62 
.lU) 
.134 
3 
.136 
.I61 
.I63 
-188 
202 
-206 
.190 

.I62 

.I28 

.lo1 

.095 

.088 

.099 

.I16 

.let 

.I48 

.I65 

.17% 

Rmge of the Trmpera- 
ture for each hour 
duriog the month. 

fix. Mia. Diff. 1-L 

.169 

Inches. 

29.941 
.936 
.925 
.VLO 
.914 
.924 
.939 
.961 
.986 

30.006 
.015 

29.998 

.969 

.925 

.905 

.a91 

.893 

.900 

.914 

.V29 

.947 

.955 

.970 

-- 
'l'he 

Inches. 

0.222 
.216 
216 
216 
1 
.211 
212 
.202 
.202 
.196 
9 
.192 

.203 

.203 

.l96 

.204 
-196 
.1W 
.2n2 
2 1 5  
201 
-210 
.202 

.954 9.6 9 

I .  
Mean Height of the Barometer, a s  likewise the Dry and W e t  Bulb 

.215 

D 

9.0 
9 2 
9.6 
9.4 
10.0 
10.0 
10.1 
10.2 
10.7 
9.2 
9.5 
9.4 

9.6 
9.3 
9.6 
7.2 
7.4 
7.3 
7.6 
8.3 
8.6 
8.2 
8.9 

1 0  l o  

Thermometer Means are derived from Ule observations made a t  the several 
houn daring the month. 

65.6 
64.8 
64.2 
63.5 
62.9 
64.3 
61.8 
61.8 
63.6 
67.2 
70.8 
73.6 

75.1 
76.3 
76.9 
76.8 
76.7 
74.3 
71.8 
70.2 
68.9 
67.8 
66.7 

70.6 61.0 

696 
69.0 
68.6 
68.0 
67.5 
67.0 
66.6 
66.2 
67.5 
71.0 
75.0 
72.0 

78.5 
29.8 
81.0 
79.6 
78.6 
77.3 
75.2 
73.8 
72.6 
71.5 
70.7 

60.5 
69.8 
69.0 
58.6 
57.5 
67.0 
66.4 
66.0 
66.8 
61.8 
66.5 
67.6 

69.0 
70.6 
71.6 
72.4 
71.2 
70.0 
67.6 
65.6 
64.0 
63.3 
61.8 



xcvii 

Hourly Mclulr, t c .  of tliu Ohcr~.tioua and of tho Hggruluetrical elements 
dt-pc~~de~it  thereon.-(Corrfir~ned.) 

Nid- 
night. 

1 
2 
3 
4 
6 
ti 
7 
8 
I) 

10 
11 

- -- _- - -  _ _  -- 
A11 the lfygrn~~rctricnl elemcuts arc eompukd by the Greenwich Constants. 



Jlel~'orolqieul Obaer~aliona. xcviii 

takerr at tlte Si~rseyor Gerreral'a Ofice, Calcuk(a, 
//re fnorrllr of Decem6er 1868.  
Solar Itadiation, Weather, &c. 

Generalaspectof thesky.  

Chiefly \i. Slightly foggy a t  
midnight &a t  1 A. Y. 

Scatd. \i to ~ P . Y . ,  clear 
afterwards. Foggy at 9& 10 P.M. 

Scatd. \ i t o l ~ . x . , c l e a r t o  
6 P. M., scatd. \i afterwards. 

Scatd. \i to 6 P. Y. clear af- 
terwards. 

Clear to 2 P. M., acatd. \i to 
6 P. M., clear afterwards. 

Clear to 6 A. la., L i  to 9 A. Y. 
" i & i i t o 6  P.M., -i afterwards. 

Scatd. \ i t o 6 ~ . n . , b i t o 8  
A. la., "i to 3 P. M., clear after- 
wards. Slightly foggy from 7 to  
11 P. Y. 

Clear. Slightly foggy at 8, 9 
& 11 P. M. 

Clear. Foggy from midnight 
t o 4 ~ . ~ . , a t 8 ~ . x . , & a t g ~ . L I .  

Clear. Slightly foggy from 6 
to 8 A. M. & at 6 & 9 P. X. 

Clear to 11 A. Y., scatd. "i to 
4 P. M., clear afterwards. Foggy 
at 6 & 7 A. u., & at 8 P. Y. 

Clear to 9 A. M., scatd. ^i to 
3 P. Y., clear afterwards. Foggy 
from 3 to 8 A. Y. 

Clear to 9 A. u., scotd. "i to 
6 P. M ., clouds of different kinds 
afterwards. Foggy from 3 to 9 
A. M. 

Clear to 6 A. x., scatd. \i to 
10 A. M., ecatd. "i to 6 P. M., 
clear afterwards. 

Clear to noon, scatd. "i to 6 
P. M., clear afterwards. Slightly 
f o g g y a t 5 & 6 ~ . ~ . & a t 7 & 8  
P. Y. 

Chiefly clear. 
Clear. Slightly foggy at 10 & 

11 P. Y. 
C l e a r t o l ~ . ~ . , L i t o 8 ~ . ~ . ,  

clear afterwards. [Ilightly fog- 
gy at 6 & 7 A. u. 

WIND. 
$3- , -- 
3 = g  

Prevniling kF . I  1 $ 
QZ 

+- 
Miles' 
62.7 

73.2 

102.7 

147.4 

126.4 

116.0 

78.2 

91.0 

61.0 

46.7 

38.6 

47.6 

60.7 

08.6 

43.2 

77.8 
114.1 

49.7 

" 0 2 Zrn 
t&llZ 

. .. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

. . . 

... 

... 

... 

94.3 1 Chiefly clear. Foggy at 7 P.M. ... 

direction. 
-2d 

W.S.W.,W&SW. 

S . W . & W . b y N  

N.byW.&N.byE. 

N. N. W. 

N.N.W,NNE&N. 

N. & S. E. 

E . b y S . & N .  

IY.,N. W. & S. W. 

S. S. W. & S. '8. 

S . & S . S . W .  

E., S. E.  & S. W. 

S. & S. W. 

S . & S . S . W .  

S. S. E. &SS W. 

SE,WNW& vari- 
[able. 

S . S . E . & N .  
N. & W.by N. 

S W . & W b y S .  

x 2. 
b 
... 
... 
... 
... 
... 
... 
... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

I3 byN&variable. ... 



xcix ~1~eieoroZo~~c.aZ Ohserwlionr. 

Adstract of the Zeuults of the floar(y diet~orodoykai Obseruationr 
&ken at tAe Sa~-veyor Gerz ernl's O#ce, Calcutta, 

is t ie  month of Becem6er 1868. 
Solar Radiation, Weather, &c. 

WIND. 

General aspect of the Sky. 

20 

21 

Clear to 3 1 .  ~ . . L i t o 8 ~ . ~ . .  
clear to noon, ni to 5 P. m.,clear 
aftemards.Slightly foggy at 10 
& 1 1  P. Y. 

Clear. Slightly foggy from 7 
to 11 P. Y. 

Clear. Slightly foggy s t  mid- 
n i g h t & 1 ~ . ~ . & f r o m 7 t o 1 1 ~ . ~ .  

Clear. Slightly foggy from 8 
to 11 P.M. 

Clem. Slightly foggy a t  mid- 
night & 1 A. M. & fro111 7 to 10 
P. Y. 

Clear to 7 A. x., ecatd. ni to 
5. P. M., clear aftemnrds. 

Clear. Slightly foggy from 7 
to11 P. Y. 

Clear. Fogjg at midnight & 
1 A. M. 

Clear to 6 A. x., stratoni to 
10 A Y ., clear nfterwards.Slight- 
ly foggy from 9 to 11 P. m. 

Clear. Foggy to midnight & 
1 A. x .&f rom7 to 11 P.M. 

Clear to 6 4 r., ecatd. \i  to 
noon, clear afterwards. Slight- 
ly foggy from midnight to i A. 

Y. & from 8to 1 0 ~ .  x. 
Clear. Foggy at midnight & 

from 8 to 11 P. x. 

o Ilnchcs 
122.0 ( ... X.N.E.&W.N.W. 

N. E. & S. W. 116.0 

. . . 

I 

I 

\i Cirri, - i 

S.S.W. & variable 

N. by E.  & N. E. 

XbjE &W. 8. W 

S. byW.,S.&S.W. 

E.N.E & N.NE. 

N. E. & S.by TV. 

S.~~W.E.B.E&NNW. 

N.N.W. 

WSW&variablo. 

X.byE.&W.N.W. 

... 

23 

... 

... 

116.0 1 ... 

"i Cirro cumuli. 

I 

ft-31 i le s 
98.0 

86.9 

. . . 

... 

... 

... 

. . . 

... 

... 

. . . 

... 

... 

I 

66.3 

65.0 

67.4 

30.8 

115.5 

53.0 

42.1 

69.2 

79.1 

76.0 

I 

... 

... 

StratiIni C u m u l i , ~ i  Cirro-strati, n i C-ulo strati,\hi xjmbi 

27 

28 

29 

30 

31 

116.0 

118.6 

112.0 

109.5 

. . . 

.. . 

... 

... 

... 

116.0 / ... 

I 

! 

1 

I 



... Mean lleigl~t of the Barometer for the month ... ... 30.052 
2vIar. height of the Barometer occlirred at 10 A. x. on tlie 16th. ... 30.206 
Min. height of the Barometer occurrrd at 9 P. Y. on tho 12th. ... 29.891 

... Ertreme vuagc of the Bnrometer during the moutl~ ... 0.316 
... Menn of the daily &[ax. I'ressnres ... ... ... 30.127 
... Ditto ditto l l in .  ditto ... ... ... 29.993 

Mean daily raage of tlie Bnrometer during the month .., ... 0.134 

... Mean Dry B J b  Tliern~ometer for the monlh . . . . . .  68.7 
Max. Temperature occurred at 2 P. x. on tlle 13th. . . . . . .  81.0 
AIin. Temperature occurred at 7 A. M. on the 24th . . . . . . . . .  66.0 
Extreme vanye of the Temperature during tLe month . . . . . .  25.0 

... >Iran of the daily MRX. Temperature ... . . . . . .  77.1 

... Ditto ditto Min. dltto, ... . . . . . .  61.6 
Meun daily range of the Temperature during the month ... ... 16.6 

... Mean Wet  B J b  Thermometer for the month ... 62.1 
Mean Dry Bulb Therlnorncter above Mean Wet  Bulb ~ h k n o m e t e r  6.6 

... Conlputed Mean Dew-point for the month ... ... 66.8 
hiean Dry Bulb Thermometer above computed mean Dew-point ... 11.9 

Inches. 

... Mean Elastic force of Vapour for the month ... ... 0.470 

Troy grain. 

Mean Weiglrt of Va our for the month ... ... ... 6.18 
Additional Wei bt o f  vapour required for complete saturation ... 2.11 
Mean degree of %umidity for the month, con~plete saturation being uniky 0.67 

0 

... Mean Xu. Solar radiationTempernture for the month. ... 117.0 

Inches. 

Rained no day,--Max. fall of rain during 24 hours ... ... Nil ... Totnl amount of rain during the month ... . . .  Nil 
Total amount of rain indicated by the Gauge attached to the anemo- 

meter during the month ... ... Nil 
Prevailing direction of the ~ i L d . .  . . . .  N. N:'w., S. W. & N. 














