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NOTES TO ACCOMPANY A GEOLOQICAL MAP OP A PORTION OP THE KHASI 
HILLS NEAR LONaITUDE 91°E. ; -by  CaptOi?& H. H. ~ ~ D W I N - A U S T E N ,  
F.R. Q.S. 

[Rooeived 28th January, 1868.1 

I n  contributing this pnper to the Journal of the Asiatic So- 
ciety, i t  mill be first necessary, as an introduction to those un- 
acquainted with these hills, to  commence with a brief account of 
t h e  gcology already published; t l ~ i s  n ~ u s t  form the  base of nll 
further inquiry extentled into portions liitl~erto mivitiited. I can- 
not,  therefore, do better than briefly quote from tho works of Tliomns 
Oldham, Esq , Superintendent of the Geological Survey, and H. B. 
Medlicott, Esq., Deputy Superintendent ill the sarne Depnrt~~ient.  
These able snrveyon, by their researches in the tieighbourhood of 
Cherrn Poonjce, have deter~nined the supcrposition of the principal 
formations aa displayed there, anti t l ~ o u g l ~  ninny minor sub-divisions 
have, no doubt, yet to be discovered ant1 worked out, tlie main divisions 
o n  this longitude will most probably remain as the above geologist8 
have laid them tiown. Mr. Medlicott in  his report on the Coirl of Assn~n, 
&c.* commencing at  page 34, aftcr mentioning tlie trap and inetnmor- 
phic rocks north of Clierra, gives in detail an ascending series of 
t h e  stratified rocks. These he divides into three great Sectiom, as 
follows :- 

Mem. Geol. Burv. of India, vol. IV. p. 387 etc. 
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2 Geological Notes on the KAmi Hills. [No. 1, 

First nvd lo~ucst; the coarse sands and conglomerates, resting on 
the trap and metamorphic rocks. 

Second; the rough tabular sandstone of the Cherra plateau, with 
all the beds between it and No. 1 ;-Cretaceow. 

Third; the limestone, sand and shale with coal, that rise on tho 
west of Cherm, forming what is locally known as the coal-mine hills ;- 
Nu?nntz~ Zit ic .  
Of the oldest rocks the trap, as one proceeds northwards, is the most 

conspicuons, and as shown in Mr. OJdham's geology of the Khasi 
Hills is in great force in the bed of the Kalapani, and Bog Pani rivers. 
I t  is seen for the last time beyond Mofflang on the road to Mairang, 
and in the bed of the stream from Mofflang near Langiong, on the road 
to Nongspoong. A rough section as observed on a march from the Boga 
Pani, in this latter direction, appears as given in section a, pl. I. The 
unaltered position of the sedimentary sandstones, and grits resting on 
the trap, and the great difference of level and exposed surface of the 
last, with the high dip of associated metamorphic shales and older 
 ands st ones, show a very decided unconformity and lapse of time 
between the two formntions, as wellas the prior contortion of the 
metamorphic shales on the first upheaval or depression with the trap. 

The sudden and final termination of the nearly horizontal stmti- 
fied rocks, is nowhere better seen, than on the road between Lookla 
and Langiong ; this would strike the lllost unobservant traveller, more 
particularly if he mere coming from the northward. Prom the great 
northern scarp to the Lookla valley all is metamorphic rock, gneiss or 
granitic formation; giving the usual pecnliar features to thc country of 
hnmrocky rounded hills, steep falls encumbered with enormous 
weather-morn masses of granitoid rocks, and many a grassy hill 
capped with a dark grey, single or double boss of the same. To the 
geologist the only sections exposed shew an interminable succession 
of coloured soft-bedded gneiss, always dipping at a very high angle, and 
of a regular strike which has given a like pnrallelism to the natural 
features of the conntry, its ridges and drainage lines. 

On marching from north to south, and arriving at the village of 
Phmsilngilt situnted on the ridge, that bounds the valley of the Urn 
Lookla, the change is most sudden ; one walks off the dark grey 

on to a perfect shingle beach, autl toppiug the ridge at tho 
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same time, the eye looks over a new land of high flat plateaus, show- 
ing at once their regular superposition, anit notwithstanding the great 
elevation, their undisturbed state ; even if the lines of bedding that 
show in the steep cliffs of the raviues were absent, to strengthen the 
impression. To the south-west rises the steep scarped hill of bIaosinghi, 
an outlier of another long high plateau to the sonth ; this is to a certain 
extent evidence of still newer deposits, mostly swept off by theall-power- 
fa1 forces of denudation. The bouniiery of the beds first seen a t  Pilm- 
silnght foll05~S this ridge ewtward towards Mofflang, these beds being a t  
first very thin, from lying and abutting on the denuded southerly slope 
of the older rocks. The road towards the Bogapani, descends into the 
valley running towards Langiong, and the whole series is here well 
displayed, the most striking feature being its exceeding coarseness. 
Thick, irregularly bedded conglomerates of metamorphic rocks, are 
very equally associated with the very coarsest grits of quartzitic ma- 
terial. These are seen (Section A, pl. IIL resting, first, on the grnnitoid 
rocks, and then on thin-bedded soft micaceou~ and pink-tinted schista, 
and in the bed of the stream below, on the dark groen, or blue colour- 
ed trap, the extreme northern limit of a rock of which Mr. Medlicott 
i n  his report says :-'' I have never seen, not even in Central India, 
sucli extensive phenomena of trappean intrusion." 

From the great preponderance of shingle and water-worn stones 
in the beds around the valley of' the Karamjoimai, the cliffs that 
were formerly cut away and bounded its sides, are now covered up for 
many yards in extent by a shiiigly gravelly talus; the old scarp only 
showing here and there at intervals, The qna~tzitic nature of 
the materials, as before nlentioned, gives these slopes a very light 
colour, and to the country a very peculiar and uncommon appearance, 
the ground being rro stony that hardly any grass grows on it. 

The level of the opposite plateau, bounding the right bank of the 
Bogapani, is very newly the same as tliat on the south of the deep 
gorge of that river. I t  is very noticeable, as one proceech south, that 
the sandstones become finer, tlie bedding more regular, and thicker, 
until at last, the conglomerates are replaced by coane grits, and the 
m w  of the beds by hard and rather fine sands, some very white ; even 

be& of a clnyey nature are occesionally Reen. North of the Boga 
Pani, I noticed no trace of any carbonaceous riliales, which I had 

&*t -1 
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a t  first expected to  see, the series appealing so continuous with the  
sandstones of Mnobelurkur, where coal is found, and even ~vorlted, but 
I thinlr now there is enough evidence to  show thnt a line can be 
drawn between the lower and coarser beds, and the upper finer ones with 
coal. The manner in  which the general denudation has acted, in- 
directly proves this ; the lower, ol~ler and tl~crcfore harder beds remain, 
withstanding this force, while the higher and softer have disappeared 
fast and over a larger area. Extending through the whole mass of 
the bcds, there is a very perceptible tendency to thin away a t  a very 
low angle tolvards the base of the main ranges, i. e. soutlimnrd, and 
at  the same time to thicken, I believe, qnite as much in the lomcr 
aeries as i n  the upper. This, with irregular bedding, renders it  very 
difficult, without tlie closest scrutiny, to  be certain of the exact portions, 
as the conglomerates resting on the granite incline to the beds wit11 coal 
a t  Maobelurkur. The cod itsclf is very local in its distribution. W e  
see a t  Cherra how won i t  fines out and almost dies away on tlie road 
towards Surarim. 

The conglomerates in the vnlley near Lnngioyg, bear in their com- 
position a close rcseniblnnce to the grcat thicliness of lilre rocks scen 
below the cretaceous becis nbove Nongpl~ria~n, in the deep vnlley, east 
of Cherra Poonjce; and I think they are, in both these positions, the 
lowest in the fieries. Should this view be correct, the greatly denuded 
patch of snl~dstoues that form a higher pl>lteau west oi Phmsirnght, 
together with Rlao Sliinghi Hill, &c. are the representatives of the 
higher beds, forming a part of tlie nummultic series, the coarse grit  
and co~iglomerate being the very lowest of the cretaceous rocks ; the 
well developed later beds containing fossils only conie in  with their 
increased thickness further south, but on this latitude they are absent. 

I have not had the leisure or opportunity of exami~iing any of t11e 
country adjacent to  Cherra Poonjee iteelf. I t  has been examined by far 
abler and professional geologists ; I will therefore, make no further re- 
marks in  connection with this area into which I had begun to wander. I n  
the section through the Bogapani, a series of schistose, yet saudy rocks is 
ueen in clone contiguity t o  the trap, and it  occurs successively in two 
valleys. No like formation is to  be found among the series of tlie secii- 
mentary rocks, that have retained their alriiost nornial position ; they 
are qnite distinct, andseem t o  form the oldest t r u e  of a nluch earlier 
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stratified formation, indurated, altered, and much disturbed by the trap. 
I think their extension east, and their counterpnrt is to  be found in the  
quartzite sandstones of Rfofflnng and Shillong, associated with gneiss, 
and t o  all appearance merging into this rock, wliicll is in  all respects 
similnr to  thnt seen towards Nunklow, Kollong, kc .  

Having endeavoured to give the render an insight into the class of 
rocks and general chnractei-s of the country to the edge of the great 
granitoid centre of the Khnsi Hills, I will, in  proceeding to the 
portion i n  which my map (see pl. IX.) and sections were made, sketch 
the general topographicnl features adjacent to the route. 

On t4is side of the Kllasi Hills, the highest and most conspicuous 
fentnre is the Naotherichnn ridge, the highebt point of which, the 
trigonometricnl station, is  6,297 feet above the sea. I t  is i n  fact the 
backbone of the range, throwing off its streams into the Brahmnputra 
on the  north, and the vast jheels of Mymensing on the south. Froni the 
extreme northern point in  section A (pl. III.) ,  proceeding townrds this 
central mass, the country is open and blenk, covered with grass, only 
some of the northern faces of the hill being sided and sheltered ravines, 
with a shrubby jungle. The Khnsi Pine must have beeu once abund- 
ant, but has been so iudiscritniuntely felled, that its southern limit is 
much contracted ; i t  is fast disappearing along this line, and 
calls for Government interference and protection. The jungles are 
of sufficient extent near Nowgspoong, to  supply the lnrge quantity 

of charcoal, used by the iron smelters there. The whole process of 
extrnction of the ore, found in the state of smnll grnins of titanifer- 
ons iron, is fully described i n  Oldhnm's geology of the Khasi Hills ; 
i t  gives employment to  a large number of the iuhnbitants. The rivers 
Um Laokla and Urn Nongspoong, are large broad streams, and shew 
that they are heavily swollen during the rainy months. Before reach- 
ing the  southern foot of the Mnotherichnn ridge, a n~ucll larger 
river, the Um Kainchi is crossed, flo\rii~g t l~rough a broad flnt valley, 
generally well cnltivnted with rice. These broad flat valleys are a 
very characteristic feature of the drainnge lines in this portion of 
the hills, and some especially that of Mokasa, give the idea of a 
former lake system, before the sluggish rivers thnt flow through 
them, cat  the present deeper channels. Under the ridge of Mao- 
therichan, in  the latit na~ncd valley, the very rcgnlnr strilte andhigh 
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dip of the gneiss is very marked, in a white colonred soft band that  
crops out a t  the very base of the hill, and is continned E. S. E. past 
the village of Laobnrtun. 

From all I could see of this formation here, the RIokasa valley, 
lies on a very sharp nnticlinal bend of those gneisose rocks, the 
granite appearing to curve over the Maotlierichan ridge. 

. . 
cr The rock nenr the summit of Maotheric- 
0 

t% han is very porphyritic, containing large 

6 oblong crystals of felspar. In  the valley it 
d disappears, and colonred gneiss, soft and - 
9 friable, comes in, to which is very probably 
e .- + due the present collfipration of the valley. 
0) 

3 To the south near &Inhaton, the porphyritic 

f granite is again seen, with a corresponding 

rise in the hills. The above kind of granite 

i is very common about here, forming as a 

5 rule the lines of the higher ground and ele- 
X vated masses ; it  is of a very hard nature, 

often pink, and is generally used by the 
people for the monoliths set up beside the 
ashes of their dead. 

2 On and about the summits of the low a 
hills, sonth of Maotherichan, that rise some 
150 feet above the present level of the rice 

3 cultivation, or what was oiiginnlly the bed 
. - + of a lake, I mns snsprised to find, scattered 
0 - over the surface, a few well water-mom 

pebbles, mostly of a herd quartzitic rock. 
.I 4 

0 No beds exist anywhere nenr from which 

3 such well-rounded pebbles could have been 
washed, and I was quite unable to account 
for their nppenrance. They were not nurne- 
roos, but sofficiently so to preclude the p08- 
sibility of having been carried there by hn- 
man agency, the nearest spot whenco they 
could have been brought was the bed of the  
valley below. No well masked traces of any 
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thing like glacial actiol~ are apparent. Equally puzzling in such 
valleys are two or three low mounds, all of trnnsported material, that 
are to be seen at the eastern and upper limits of the Mokasa valley. I 
may ask, can even these hills have been affected by the glacial period 
in the Himalayas ? On this snpposition, long and deep snow beds 
extending down the flanks of this ridge, would be quite snfficient 
to account for the above appearance, without the intervention of 
true ice streams, but cold snfficient, to cover them deeply in snow, 
during the winter ie by no means an improbable state for them to 
have passed through ; and we have no reason to suppose, that their 
menn attitude has altered since the tirile when Himalayan glnciers 
extended down to 6,000 feet below their present limits. Such s 
physical change in a mountain range so close on the north, must have 
wrought a perceptible one on the highest parts of an outlier like the 
Khasi Hills. 

Fifteen miles to the west of Maotherichan the higher general level 
of the hills, some 4,000 feet, comes to a rather sudden termination; 
and the central main water shed takes a bend to the N. W. Rising 
again, there in another higher portion called Laobersat 5,400, and 
Nongkana 3,726; overlooking the northern slopes that thence fall 
very rapidly towards the Assam vnlley. The watershed is thus 
brought very close to the northern face of the hills, almost the whole 
drainage being thrown to the sonth. The great depression west of 
Nongkana in the main axis of the range extends quite across them, 
tho highest part the ridge near Nongkulnng rises o~ily 2,000 feet on 
the sonth, fonning there a kind of natural wall, between the main 
drainage and the plains of India, the Urn-Blay cutting through i t  
xiear Yhna Tith. The cause of this sudden fall in the levels of the 
country, I would suggest, is neither due to subsidence of the meta- 
morphic rocks, or to their denudation, but that this portion has 

. remained in a more tranquil state, and been less affected by the 
changes of level, on the west and east, particularly in the latter side, 
where the intrusion of the trap rocks alone has played so important 
a part in the present elevation of the whole series. As we shall see, 
this  trap rock entirely disappears on this more western longitude, and 
in the sections (see pl. III.), I propom to explain, the stratified rocks are 
seen but little disturbed ; whereas with the proportionate rise in the 



8 Cco!ogictrl L\T~)trn on tlre Tihasi n i l l s .  [No. 1, 

hills, on either side i n  to be seen an eqlinl bcndiiig and displace~nent of 
the  strata nt their base. 

Nongstoin, the residence of the Seem, or native chief of that nnlne, 
is situated near the edge of the general fnll, towards the west and 
south. A road leads out into tlie western part of the Nongstoin state, 
v i i  Nongsil~grinng. Crossing the Kerkoiishiongba river, 400 feet 
immediately below, its bed is seen cut through the metnmorphic 
roclrri ; thence nscentling to the plntear~ on the other side, the village of 
N o n g r o ~ n ~ o i  is renclied. This pni-t loses fast the open bare fwtnres of 
the Kliasi Hills, Inrgc timber trees come ill ,  with densely wooded 
rnvines, principally baniboo, until with the descent to  the Umiam river 
and the villnge of the snnlc nnme,tliis jungle growth becon~es so dense, 
that  nothing can be secn of the coiuitry on either eide of the path. 
The scenery in the above valley is very lovely near the river, fine 
trees on every sitic overl~nilg the still willding renches of the  
Uminm. To the traveller it  is both striking and novel scenery. It 
was oilly in  the beds of streams that the rock in sifu could be 
seen ; this still continued to be of nzoic age. Turning S. W. up, 
over and down low ridges covered with the same monotonous jungle 
of bamboo, grasses, and shrnbs, Maomnrin was reacllcd, and a short 
diritnnce to tlie west is Noi~glrilba built on a clearing at  tlie south side 
of a hill, called Ln~ndelrer in  the map (properly Liln~dellor, Khasi) 
conspicuous even nt Nongshil~gririg from its sharply cut, thougll low 

scarp. On this liill is the site of one of the principal trigonometrical 
stations of the Khasi Hills Survey, and this led to  my obtaining an 
insight into the forruntion. Nonglchba utnnds on a hard hornblendic 
gneiss, slightly pinlc in places, with a certain amount of bedding, the 
dip being very high to the north ; i t  was of very compact grain and 
different to  the same class of rocks hitherto secn in the Enst. 

On leaving the base of Ln~udeliar Hill, nt the very commencement 
of the ascent, is met a dark blue grey, and conrsish grit, having 
scattered water-worn pebbles of qunrtzitic rock in it. A t  the next 
portion of tho ascent and the main one t o  the summit, these 
pebbles are not seen, but the same coloured grit, very con- 
spicuous fro111 its extreme neutral grey colour, occurs as a tllick bed 
of qnite 1 4  feet. This is succeeded by beds of a lighter colour, 
but still coarse texture. Higher again it changes to a bed of 



extremely coarw, snbnngulnr yunrtaitic grit, set in a white sandy 
matrix. The whole thickness would be up  to this point about 150 
feet of horimntnl bedding. Here a very fine grained series of bells 

comes i n  conforilurbly. I n  this occurs a dark cnrLo~~accolls shale f r o w  
two t o  three feet thick, shewing on frncture indistinct traces of 
carbonized wood nnd vegetable matter; i t  was very fine and soft, with 
fern mica grnins here and there. The colour is of a dark indigo, ap- 
proaching to black in plnces; the little carbonized bits of wood still 
showed the fibre. The beds above this I could not see in section, but 
qui te  30 feet or iuore, cap the hill. A great deal of loose stone lios 
about, and also shaly white fine clays and fine wnds, illore or less 
micaceous. The snncis are thin-bedded, white and pink, son10 bed8 
being coinposeit of a fiuer matcrinl of a light bluo colour, and 
full of minute b i b  of blackened vegetable matter. On uplitting 
several of the slabs, I discloscil some vcry perfect impressions of largo 
well developed leaves. The greater number of these mere evidently 
of grasees, as large as bamboo, ad interlaced over and under ewlt 
other. 

The Lumdckorh hill has no grcnt area on the top, i t  is perfectly 
isol:rted, and another m a l l  hill of the same formation stands t o  
the N. W., abont 400 yards off. For -10 feet i t  falls in  a cliffi 
and thence in  steep lntns the rest of the height ;  but owing to 
the  dense jungle, i t  is almost imposuible t o  examine the cliff. The 
Garrow hills rise rather abruptly on the S.W. into long flat-topped liills; 
having no conspicuous eminences, and are covered with forest ; they scr 
vary in  height that no particular tree can be selected anywhere od 
their crests, thnt might serve, when observed from some other station, 
a s  a point for the detnil Sorvcyor. Deep ravines proceed townrde 

t h e  plains, cut throngh horizontnlly stratified rocks. On the south 

rise two eminences of the same type as Lumdckorh, and in one and 
the same true line, due N. W.-8. E. I t  is curious to  find these 
isolated massea, the last remnants of a higher level of the formntion, 

still remaining, when all else hns boen removed. To  the east of 
NongkGba village, a hard hornblendic gneiss was secn, and the samo 
rock extends towarils Maomnrin. A short distance before reaching 
this place, the path townrds tlib ~ o u t l i  diverges, passing the site of 
the deserted village of Unllnngyom. 

2 
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Eight minutes mnlk along the ridge S. W. of t l i i ~  brings one upon 
s sheet of the coalxe sandstones, resting on and cnpping the gnciss ; 
not more than three feet of the snndstone renininq visible; it  is no 
donbt the same as the lomest beds seen at the bnsc of Luniclckorl~. 
Passing over this little outlier thc ridge falls, and the metunorphic 
rocks are agnin traversed all the wny to Nonglalny ; the path crosses 
one large stream, m d  on the descent into this vnlley, much milky 
qunrtz is seen, evidently in thick veins. Close to Nonglnlny, rises one of 
the eminences noticed nt Lurndekorl~. The lowest beds were precisely 
similar to tlioso previously noticed. In the scarp, nenr the top, a few 
very dark beds gave indication of the presence of the carbonnceous and 
upper beds, which I have already described. Unfortunately dense jungle 
and want of time, prevented my paying a visit to the sunimit of the 
hill. From Nonglalny the country is seen to fall grndually towards a 
deep valley on the south. To the south-east agnin, the second isolated 
mass Kntclao maa seen, its scarped features are the same as the one we 
were under. This last also threw off spurs to~vnrds the deep vnlley 
of the Um Blay. Down townrds this our path mended, following a long 
broad spur. About two miles down, I enme on a thin cnpping of conrso 
sandstone, with sub-angnlnr quartz pebbles, tlie position being duo 
west of Kntelao hill. The sandstone was evidently dipping nway 
south together with the level surface of the metamorphic rocks. We 
thence rather more rapidly descended into a deep valley on the right, 
the Teniang, backed by a high wooded scarp, the streain flo\ving through 
beds of coarse aandstones and conglomerates, being nearly horizontally 
bedded. The forest is here very fine, the bamboos of enormous length, 
the tallest certainly I have ever seen. Crossing the Teniang, the path as- 
cends steeply to the top of the plateau, and descends again a consitlerablo 
di&,mce, suddenly opening out of the forest upon the high bank of the 
broad fine river, the Um Blay. Sandstone is seen all tlie wny to this. 
On both of the intervening ridges, or rather plnteaus, one sandstone bed 
of a very blue colonr was conspicuous, the tint generally mas precisely 
the same as that of the beds noticed at Lnnidekorh, but here tlie series 
had become of very considerable thickness, from 800 to nbout 1000 
feet. 

The may looking up and down the'Um Blay, wns very prctty, re- 
gards its wooded character. The river was nowherc under 100 yards in 



breadth, flowing very sluggishly ; i n  its bed the sandstones had a sonth- 
easterly clip of about 5 degecs. A ford was formed about a quarter of a 
mile down, i t  was water knee-deep, but a very small fall of rain would 
have rendered i t  quite impassable. A t  tlie junction of a tributary from 
the sonth-west a sliort distance further down the riglit bank, the path 
leaves tho Uln Blny, and follows the new stream. I n  the bed I a t  once 
noticed rolled pieces of coal. Sandstone of the coarse purple kind was 
exposed in thick b e h  on the ravine side, dipping south with 7 degrees ; 
and further up, the coal occurl-ed in water-worn lumps quite 2 Bs. i n  
weight,its fracture was bright. A t  hnlf a mile the path leaves this ravine 
on itn left bank, continuing steeply through a magnificent forest with 
very little undergroeth. As one ascends, the sandstones become finer 
and lighter, and a t  about 400 feet in a side ravine with water c o d  
again was noticed in its bed, sliowing that  i t  lay high in the series. 
Leaving the ~ n t h ,  I struck np the steep ravine, which gave every 
promise of a good section being obtained, and i t  has well repaid the  
trouble of the  climb, for a t  50 feet of vertical height, coal wae found. 
I t  rested on fenuginous coarse sands, -and mas overlain by a 
coarsish white quartz-grit, with a few little dark discolorations here 
and there. I am not over-estimating tho thickness of this lowest bed 
of coal a t  six feet, and i n  places it was more ; the bedding was ir- 
regular. On a like surface of the strata below it I commenced here to 
take i n  the whole of the measurements with a 10 feet pole, well 
knowing how very wild some estimates have been, especially with 
regard to  con1 beds ; that a t  Clierra Poonjee, for instance, having been 
put d o m  a t  as much as 17  feet by one officer. The results are given 
i n  section b, Plate 11, shewing thus more clearly tho succession of 
t h e  beds and coal seams, which, good and bad, gave a total of 20 feet. 
T h e  similarity of the upper fine beds was remarkable, as being very 
like those which were seen capping the LGmdekorh Hill. 

Leaving this ~ec t ion  ant1 continuing the march, wo ascended along 
t h e  face of the hill, the coal showing again on the path itself. On 
reaching the compact hard beds of sandstone (vide Section on Plate 
UI.) the ascent ended, nnd the general level of the country dips away 
wit11 the even slope of its dark brown weathered surfnce towards the 
south, and i n  many parts over several acrcs in extent is entirely blue, 
all cnrthy inafter Iiiwiiig bee11 washed off it. A qnarter of a mile further 
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tho villngc of RInokern.qi, inhnl~i tc~l  by a pcople of thc Lnngnm tribe, 
is built on a low knoll, rising nbovo tlic plutcau on the edge of tho 
steep scarp that marks the sudden comtllenccment of tlic gorge wo 
had jnst come up. No streams find their way over this northern cliff, 
and the slope of the stratn being south, tlie ~vater  issues from below 
nnd must have gradually canscd the cliff and gorgc to cat back far from 

the vnlley of the Unl Slay. 
Prom Maokernsi towards Nongknlnng, is a t  first seen tlie tnbnlar 

anndstone, which dips at  a low angle from the edgc of tlie northern 
scarp (see Scc. A, Plate 111,) np  to  tho stream that flows alorig tlie 
base of the Nongkulnrig ridge. This sheet of rock is so Iinrd, tliat 
denudation appears t o  hnvc made little or no impresq 011 it, and the 
streams wliich cross its surfacc linve scarcely cut into i t  at all, in fact, 
iu many inrtances they flow irregularly and midcly over it.9 surface. 
A t  half a mile further on we crossed tho main stream flo\ving westwnrd, 
fnll of Mclnnia and Paludolrri ; the forest commcnccd in~n~ediatcly on 
tlie left bank nnd, I found, with i t  we had soddcnly ontcrcd upon linic- 
stone rocks full of Nummulites. This was rather a surprise, as I liad 
not expected to  find them on tho northern fncc of this ridge.* 

W e  now began to asccnd thc Nongknlnng hill tlirongh n very great 
tl~ickness of the nnnlmnlitic linicstone series, ccrtuinly 300 feet, if not 
more or i t ;  this rock cnded rather abruptly, nnil was sncceetlcd by 
bandy fcrn~ginous strata, somc of the beds bcing very nodular, co~itiriu- 
ing to tlie crest of the ridge. Ncnr the highest level of the limestone 
rocks o c c n ~ ~ c d  one very marked bod colltainirig I~un&?nuh'tes (about five 
fect thick) of veq- large dianreter nnd perfect form ; the stratum was 
horizoiitnl and curiously weatlicred by tlie action of dnmp and water. 
Tlie upper snndstonc series mas found to bc rich in  fossils well pre- 
wrvctl; there 111ilst be scvernl betis of tllesc parted by no~i-fossiliferons, 

light friable shnles, ant1 by lescl fossiliferous sandy beds. Turritclla, 
,&r~ri/i~za, Cyln-ea and a Trochus, wore conlmon forms. l~csitlcs a fern 

Ecltiiai land numcrous Bi~.nlves .  I uin,ie n good collcctio~i of thcsc, a 

linzy ~ 1 . 1 ~  i~itcrvcning when survey wo~lr  wn.9 stoppccl; yct owing to 

* 1 m:~y here ndil, for tho information of shell collectors, that this spot is a 
uwot ~ ~ u ~ i u c t ~ v e  ollc. Lalldbllclls were nloat plc~~til'ul, not1 in ~ r c n t  mricty. 
I atltlctl n lnrgu number to tny uollection in n few minutes, mauy ot' which llavo 
slllce t ~ ~ r l ~ c t l  out to bu uew species. I t  WM just tl~cir favorite spot, a d e w  
d.1111)) IOI.CJL, black voyotablo lllould nnd limovtono rock. 
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the sandstone being so friable and soft, it was very difficult to obtnin 
perfect specimens. 

From the top of the ridge, looking north and west, the view was a 
cnrions one, and showed the geological features very strikingly. 
This was principally due to the hard sandstone of the BIaolierasi 
plateau which, I believe, to be exactly the same na that on which the 
stntion of Cherra Poonjee is built, and i t  occurs precisely on the same 
horizon as regards the numrnulitic limestone. I give a panora~nic 
sketcl~, taken from No~lgkulang, which will give, I trust, an idea of 
this portion of the Khnsi IIills, with those of the Garow hills in  the 
extreme distance. (See Plate IV.)* 

I n  suchinterminable forests, ns here cover the country, i t  is not an 
ensy task on first coming upon a new series of beds to make them out, 
and be quite certain of their relative position. I wns inclined to think 
the fossils I had found, bore a cretaceous type, and again the perfect 
horizontalicy of the limestone did not nppenr conformable with the  
southerly inclination of the sandstone, which is about 5-7 degrees. W e  
may acconnt for this by the difference in  their mode of deposit. Tho 
Molluscs in  the upper beds point lo  a shnllow sea with, in all probability, 
a sloping bottom. The limestone partakes i n  mnny places of a southerly 
incline, even very perceptible further west. To clear up this point, I 
made several excarsions around thia ridge, and was successful i n  
finding several good sections. One of the bwt of these sections is t o  
be seen on the path that  leads from the  old and deserted village of 
Nongkulang, to the new site of the same; it  was a t  firtit a somewhat 
puzzling one. Leaving the trigonometricnl station for some distance 
west, the  main ridge on which it  stnnds, is  followed ; i t  soon falls, 
the fermginons snndy clays and tihales continuing all the way to the 
first considerable ravine, and on the left bnnk of tlris, limestone 
comes suildenly in, but (low not extend to tho right bnnk. By 
iollowing down this narrow rnvine bcd, the  section d, represe~lted on 
plate VI ,  with plan, in  the nnmmulitic series mas displayetl. I n  this 
section r represente the liard white colol~red limestone; e, where the 
path croa;sed the bed oi t l ~ c  ravine, is a blue clny, four feet thick, resting 

* Thnro is onc error I must poiut out, i .  r.. thc  pc.:tk of Wnnrl~y is too fnr to 
thc north, its t n ~ o  position is in~nictlintrly over l'ndenpni ccn1-p. This n~istah-e 
originnted by my p u t t i ~ ~ g  in IVnltrhy from nrlotller sketch, t l~c  ponk nt tho 
t h o  hnvioy bccu ub8c~ucd by I~nze. 
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on light h111c limcstonc n~id contnining srunll Ntoii~mr!,li/e~ ; its thickriess 
is about 5 fcet. This bc11 mns succcetlcd in tlcscending series, by 10 fect 
of sandy beds, ?L, tile l o w s t  being cnlcnrcous ; then followetl a ~~lass ive  
bed of dark blue clay, W ,  qnite 35 fect tllick, in parts very ~iodular ; 
these ~iodnles mcrc lnrge nncl very l~arel, inside of a dnrker colour than 
the clay, and wcrc not in the least cnlcnrcous. I foulld no fossil 
remains of any kind in this stratuln. The lo\vcst rock, x, sccn 
at tho junction with the last, and in the bed of n lnrgcr ravine with 
running water, sl~kvpcd about 12 feet in the section. This limestono 
was full of lnrgc-sizecl ..T~r~ilinulifes, and the base of t l ~ o  series was still 
Inany fect below. The liard blue clays m r c  n new feature, ns also the 
sandy berls ; botli were only locally developed. On t l ~ o  nsc~llt to Nong- 
knlang, I did not see them nor again do they appear fnrtllcr mcst ; for 
proceeding to~vards new Nongliulnng, tlie wliite hart1 nnnln~ulitic lime- 
stone is followed nll the may from near section d, and is a t  lnst sccn torest 
on conrse antl strong betltled sa~tdstoncs, of the coal series (cretaceous 1). 
Approaching the village, the path ascends a low spnr, nnd with it  tho 
lit~icstone, contrnry to  ospcctation, is left, and snndstonc is seen. I n  
a cliff scction, bordering a clearing here, a good view of tllcse lower 
thick-bcddecl snnclstoncs is to  be got, the limestone forming another 
lorn scnrp; on the south of tllc c lcnr in~  scntterctllloclis of the same being 
still left on the intervonil~g level ground. This nlarlis tlie comnlence- 
ment of a great roll in the lo~vcr snndstoues (coal scries), its line of 
elevation running from east, and ascending to west, dipping low 
t o  north and south, taking tlie ml~ole series sonlc 1,000 feet in  
heiglit up  to thc cu lmi~~at ing  cliff of Puntlengroo. Tlrc u~iioullt of num- 
mulitic linlestonc greatly decreases townrlls west ; the t11icl;est section 
being that under Nongkolung hill scries up to nud as far as section 
d ;  and I am even iucliriccl to think that the bet18 Ivere origilinlly 
dcposite~l on a very irregular surface of tllese underlying roclis. We 
cannot expect so sulldcn a clinnge in their mineral con~position t o  
form a very confor~~lnblc scries. 

To return to  ~cc t ion  A,  the lower portion of wllicll I hare 
only allutlccl to. Following np the s:lnlc rsvinc fron~ tlie path, tllo 
Itiglily fossiliicrous sandstone of the Nongkulnng hill ~ e r i r s  is 
sccn on the lcft l~and,  or tlic east bnlili, nn11 ~ lnn~l~ iu l i t i c  l inicsto~~e 
on t l ~ c  right or \vast. IIL tllc sn1~lst~11e I ~ U I I I I ~  1~11 OI'UI(C wit11 
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Echini. Keeping to tho wcll dcfincd boundary of the limestone, 1 
met with a ~vell mnrkcd uliconfonnity of the two scrics running in 
a line, from south-east to  nol-th-west, and a t  a short distance further 
on, from north to  south. The limestone terminated in a perfect cliff, 
and not a single particle was t o  be fonnd on the sandstone side 
of the  depression between the two. Tn these tleprcssions blocks 
of the santlstone mere found resting on the liiiiestone irregnlnr surface, 
and the former also rose in  a rouii~Ze(1 hill considerably above tlie 
general level of the latter. I give a sltetch, (Plate VII) and a section 
(Plate V I I I )  of this upper junction. The local ~~nconformity of the 
rocks clearly shewa, that the sandstones llnve been here deposited 
around and against an old cliff of the lirnestone rocks. The section 
exposed in the same ravine, showed i t  was no result of local 
displacement. 

In some new clearings, close under the trigouometrical station of 
Nongkulang, and on the north side some good scctions are to  be seen 
of the relative positions of the limestone and superincumbent sand. 
The first and highest bed of the nnmmulitic limestone series, is  a 
peculiar dark burnt, umber-coloured calcareous rock, co~itaining scat- 
tered very small ATumtnulites. I n  a ravine close by the light-coloured 
pure limestone was seen t o  pass horizontally into the hill. Great 
hollows occurred in the surface, where the limestone had evidently 
fallen in, and the  ravine first mentioned entered into one that was 
of great depth. 

Proceeding from Nongkulang sonth along the pet11 to Shibak, one 
p w e s  over a steep scarp of some 50 feet in the upper sautlstones (fossils 
nnnierous), which extend some distance t o  the bed of the first considcr- 
able ravine. Nummulitic limestone occurs here again, and following i t  
u p  in the section represented on plnte VI.11, i t  is seen close to the path, 
being n hard blue clay (20) ; i t  contains hard nodules of tlie liame nlatcrinl, 
i ts  thicknem isarryingfrom eight to  ten feet. This accords, in its charac- 
ter, with Section d, see plnte V I  ; above T is n &Teat thickness of white 
pure nummulitic limestone, colltinuing up the face of tlle hill. Below 
the blue clay, following down the raviue, is n darkish purple earthy 
rock (three feet), i t  effervesces slightly wit11 wid ; then follows a bed 
of a dark brown rock, having minute \~~hitei?irun~naulites m t t c r e d  tllrougl~ 
the  mass, and being intelxtratificd with sollle light-coloured beds, tllc 



Gcohjica2 Notes on the KAaai Xil2s. [No. 1, 

whole thickness amounting to about ten feet. The clarker coloured bells 
are seldom more than ono foot thick, and the whole rests on n Iiard 
thick bedded and light-coloured limestone (x ) ,  the tliicknese of which 
is nnknown, although i t  must be considernble. 

I n  this section again, the unconforniity of the upper sandstone 
is apparent, mnsses of i t  are seen resting on all the above beds, in  the 
position of outliers, and are the remains of tlic upper series, depositetl 
against a high and irregulnrly scarped surface of the limestono 
series. The dnrk uiubcr colourcd bed, wit11 small Nunrmulitcs, 
corresponds to the  one mentioned, ns seen on the nortli side 
of the ridge, being the highest of the limestone rcsting on the sand, 
but I am much inclitie(1 t o  tliink, that  on thnt side (tlie nortli) 
much of tho l i~uesto~ie wn8 denuded, prior to  the deposition of the fos- 
silifcrous sandstones and shnlcs. 

After leaving this section, one passes (on ascending to the crest 
of the litige to the \vest) on t o  coarse sandtitone of the lower 
group, i~lfi.n-~\~unamulilic. There is 110 doubt of this, as on tlic 
soutll-west face, after crossing tlic crest, these same rocks dip illto the 
valley a t  nn angle of 10 dcgrecs 8. W. One again encouutcrs the 
nummulitic li~nestone near Purjonkha, clenrilig the strntn, seen in a 

ravine close to  the field ant1 belonging to the lower sandstones, on \vhich 
the liniestoiie rests horizontnlly. Frorn the sudden appearance of these 
lomcr bcds on the above ridge, close to tlie strnta tihoming no sign of 
bending or contortion, I nlu inclined to tliink thnt evcli between theso 
two last, a considerable unconforluity exists, and that separation can bc 
established. The surface of the lower beds must have been locnlly 
altered in level, before tho nurnmulitic lirncstone cornme~iccd to Lo 
formed. Tlirongliout tho great thickness of tlie lolvor sandstone with 
coal, I have never found a single I\Iollusc or any remuins, save tliose of 
indistinct vegetable matter. According to tlie wctions, noticed by 
Messrs. Oldham and Medlicott, we should find, as at  Cherra, t h e  
cretaceous rocks here; whether these sa~ ids  with coal are their equiva- 
lents, or whether they will be eventually found below, or above 
them, and adjacent to  the numrnulitic formation, is an i~itcrcstiug 
point, yet to be discovered ;-the probability is, that thcy are upper 

cretnccuus. 
Froni Nongkulnng, direct to hlaokerari, n good scctio~i, displtlying 
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the  conforlnity of the last named rocks, k i t h  the limestotlo, ie met 
with. I n  the bed of the small stream with water, near where the 
paths to  Maokerasi and old Nongknlang diverge, the snndstones are 
eeen exposed; the limestone rests horizontally 011 it, and froin thiu the 
pnth leads down the easy hill side, through a descending series of 
the limestone to the level of the main stream, in  tho valley, in which 
i t  terminntes. The way i n  which the sandstone pnsved under the 
limestone was very striking, the former being the same k i rd  of rock 
bne had seen higher np on the Nongkulang main ridge, where there 
was apparent unconformity. A t  one spot where tlie main stream here 
entered the linlestone rocks, for a short distance, the scenery was ex. 
frnordinary, from the strange and grotesque may these had been erod: 
ed. No water was to be seen, as it  soon ilisappeared among the block8 
and masses of rocks that filled the bed. All the  limestone was 
perfectly horizontal, the effects of denudation were most extraordi- 
nary and mai-vellous ; liuge nlnsses for~ned colnmns and natural arches, 
or standing on three or four thin pedestals reared themselves amidst 
the forest trees, 15 to 20 feet in height. Sometinies such a mass wns 
surmounted by a tall stately tree, whose roots rainificd anlong the  
holes and crevices i n  the rock; huge cable-like creepers hung snR- 
pended from, or wound ronnd them, while canes and ferns formed tlie 
nnder-mood, and flourished in the dark vegetable lnonld of this damp 
t i rgin forest. 

After leaving New Nongknlnng less limestone is enconntered, 
though i t  occasionally is seen on the left hand side of tlie road, but 
is nowhere thick, and partakes more of the character of outliers that 
have stood out the forces of denudation. In  all tlie numerous ravines 
that are crossed, up to  the  steep descent into the  Rinngwylam, tlie 
lower sandstone in thick beds is seen with a dip of from 10 to 12 degrees 
west, bending to- south-west, in  the direction of the main ridge. The 
descent into the Riangwylam valley mas quite 300 feet ; on reaching 
the river and looking up  the  gorge, a fine cascade is seen falling over a 
steer cliff of horizontal strata, the limestone a t  the top ; tlie wliole scene 
being most lovely and grand. I n  the bed of this stream, Iny masses 
of limestone fallen from the cliff above, and a few pieces of con1 soon 
led t o  my finding a thin seam of bad quality, and evideiitly the high- 
est in  the aeries. I t  mas about one foot thick associated with coarvo 

8 



18 Qeological Notes m the K;lrasi Hilb. [No. 1, 

sandstone of light colmr. A bed of carbonaceous shale above tliie 
oontained s good deal of ehining iron pyrites, and war, very heavy. 
A steep ascent here commences, up a spnr, bounded on the north by 
a lateral valley of the Riangwylam, we had just crossed. Beds now 
were seen, with the rise to  have an easterly incline, or the commence- 
ment of another great roll in the sandstones. Near the top a trace 
of coal was found, but nowhere in the forest could I find a satisfactory 
section. The thick debris covered the gro~ind too deeply, the associated 
beds being very fine sparkling, lilac coloured sandntones. At the top 
of the final ascent, where an open glade in the forest was entered, 
the sullace sandstones were of a very gritty coarse deacription, with thin 
beds of water-worn quartz pebbles, and had more the look of the 
coarse beds seen near Blaobelurkur, &c. After crossing a ravine 
where the dip is south, these beds are seen capped by the lowest 
strata of the nummulitic rocks, but it is a mere outlier and only some 
20 feet thick. Several other isol2rted maases are contiguous. The sand- 
stone, beyond this a short distance towards the villagc of Nongum- 
lai, dip with the surface level of the ground, ant1 is oridently of the 
same hard durable kind, that occurs near Nongkeraai, but liere it ie 
thrown up several hundred feet higher, falling towarcls the south-west 
to rise again in a higher roll, in the culminating warp of Pundengroo. 

The village of Nongumlai is a very good central point, whence 
the geology of this neiglibourhood can be studied. I t  stands on an 
open bare nlope of the hard sandstone that terminate a few hundred 
yards below, in the main stream, a source of the IJm Durliang flow- 
ing to the south. Immediately beyond this stream a densely forest. 
clad hill rises rather abruptly, all of nummulitic limestone, the surface 
of the slope being 8s usual, most fantastically eaten away. Thence to  
the sontli a very large area covered with forest is nlso of this rock, in 
which a11 trace of drainage lines ceases, water finding its way down 
the innumerable crevices and holes, or rather wells in the rocks, for the 
word hole hardly expresses the deeply honey-combed state, i t  presents. 
Lnnd shells literally strewed the ground, principally large Cycloyhurid~. 
The limestone here presenb a thickness of some 250 to 300 feet, and 
is very similar in stucture, colour and hardness througliout, none of 
the blue and clayey bands being seen. Both in the stream and near 
the top of the ridges, transpoi-ted snlall lumps of the fossiliferous 
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upper beds were found, but nowhere did I see it in situ. The large 
quantity in the ravine points to its existence higher up the valley, but 
I had no time to penetrate in that direction. 

To give some slight idea of the majesty of these forests, I may 
here give the dimensions of a tree on the top of this hill on which a 
ntuichn was erected by one of my assistants, ascended by a rough 
ladder lashed on with cane. After sketching the surrounding country 
on the plane table from it, on descending, I measured i t  down 92 ieet. 
The upper branches before they were cut away to open out the view 
were probably 20 feet higher. The tree was without a branch for 50 
feet from the ground, a clean straight trunk, but a t  that height forked 
into two contiguous stems, and continued thus for 30 feet higher. Its 
girth was small for size, being only some 14 feet near the ground. 
This tree was a very good average, few were shorter, and many 
exceeded it. With snch associates, those who have never seen snch 
tropical scenery, can hardly realize ita featnres, and the feeling 
instilled by the nntiquity of snch vast growths of vegetable life, when 
paeeing through them for hours of the day. In  such a country all its 
topographical featnres are lost, and to see them and sketch them in, the 
only plan for the surveyor is to erect platforms on trees, selected for 
the purpose, that they overtop and coulmand the sea of waving foliage 
that stretches for miles around. Reaching the level of such a platform 
and emerging from the gloom and shade of the 80 feet below one 
into bright sun, with the far horizon of blue hill and mountain, and 
nearer valleys, is like entering another world. The highest level of 
these forests form a densely populated zone of insect life, among which 
the  Lepidoptera seem to rule, axid many a coveted form have I seen 
from these sites, flitting safe beyond the reach of net, much less of 
foot. 

One of the most wnspic~~ous hills in the neighbourhood of Nongumlni 
is Yiudku, and aa on i t  flanks some of the best sections are to be 
obtained fo~ming a passage into still newer strata, I will describe them 
as they come in in turn along the ridge. This has a direction almost 
due south, to which the road keeps. The scindstone on wl~ich the 
numirlulitic rocks in their outliers are seen, extend for some distnnce, 
the dip about 15' east; 14 miles fro111 where this path leaves that from 
Nongkulang to Nougumlai, at the foot of a rather steep nnccut tlro 
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limestone occui% in great thiclzness, the total being perhaps 250 feet. On 

this s c e n t  1 came on detnchcd pieces of the fossiliferous iron-coloured 
clnys. Next in  order carne the nodular ferruginous sandstones, noticed 
also below Nongkulang on tlie northern side, and then nguin some 40 feet 
of limestone. The topmost bed of this rock mas of a brown umber colour, 
the Nummulites were small and niuch reduced in number, with here 
and there a faint trace of a shell ; shnles, and sandstones with precisely 
the  same fosfiils ns I had found on Noiiglrulnng ridge, then succeeded. 
The  base of Yindka mns quite 14 miles fui-tiler a lo~ig tlie ridge ; ~vliere 
a n  nscending series of tlie beds is first noticed, they a t  onco become 
innch ligliter in colour, nnd c o n ~ x r  in texture. With this cliange the 
fossils become scarcb, a t  last only an occasional bivalve i~ to  be found, 
and these soon disappear nltogether, thin shalely beds intcrvene, and 
a t  the top of Yindkn itself, the rock mas soft, sandy, and friable. The 
thickncaq of these newer cleposits is quite 200 feet, the dip now I~cing 
very lorn to  N.W. Yindka frorn its isolnted position, and greater 
height than any of the hills around, formed an excellent point for 
observation, but being covered to the very top with large timber trees, 
would be of little use without a maicllan. From the one built there, 
the view mas most comnianding, extending to the very foot of the 
hills i n  the nIy~nensing district. 

On the spor thrown off from it, t o  the east, a like section to tltat first 
described, occurs ngnin, and the best spot whence to visit i t  is Shii~ak, 
aituated on the ~lirect road from Nongu~ulai to  B~igoli in the plains. 
After leaving the main ridge of Tignsin nenr Nongurnlai, a quarter of 

mile of descent b r i n g  one to the Laolrln strcnm flowing north. 
Zenving this a ritlge of the fossilferous beds is another stream, tho 
Umpernon, is crossetl where tliey dip S .  W. at  a low angle ; on the 
descent, tlie unconforlnity n7ns again noticeable, althougli the beds still 
retnined their nornlal hoiizontality. After descending over n considerable 
thickness of the nuinmnlitic limestone, i t  fiud[lenly is replaced by the 
ochre-coloured sandstones, a t  the foot of nil ascent extending to a height, 
considerably above the lowest limestone just left. A t  half a mile, 
limestones ngni~i dip north 5O, and nt the bottom of tlie valley all mas 

of this formatioil ; near a huge overhanging mass of it, used as a 
tetilpornry shelter, i t  was seen to rest on a light coloured fine mndstone 
(the cretaceous ?), the same sequence in every respect as is seen near 
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New-Nongkdnng. T h e  Shibak stream was now qnite close, flowing 

over the  slightly sloping surface of the lower sands, and striking t h e  
edges and the termination of the limestone, which also marked that of 
t h e  forest. This valley of the Shibak was for a - l ~ n g  time a very great 
puzzle. I n  no direction could I see any likely depression i n  the 

forest-clad heights about, where the nnited streams of Shibak (the 
Wrkit from under and north of Yindku, nnd the Unlpernon and othem) 
might  find their way to the plains. 

T h e  conspicuous cliff of Kdta  Bmm, was the only open point in  
t h e  neighbourhood, and i t  was by visiting this, I determined the 
existence of a very ano~nalons physical feature, on r really grand scale 
and one which, though familiar with the like topographical feature on 
a small scale, as seen near Cherra Poonjee, fairly surprised me. The 
cause is simple enough, the nnited streams all meet in  the numnlulitic 
limestone, that  here extends quite across the main valley ; tlie streams 
drain away under it ,  over the surface of the harder sandstone on which 
i t  rests. This water must percolate under the Kdta Bram ridge into the 
Rugsir, but the greater quantity evidently finds its way into the Gabir, 
a t  Bagholi, there a large stream without an equivalent drainage area. 
The ascent to KGta Brnm cliff is through s forest of enoriuons trees i n  
the  bottom of the valley, passing into bamboo near the crest of the 
ridge, thnt rises qnite 350 feet on the south. The fossiliierous sands 
succeeded limestone as usual, and continued to a short distance within a 
few feet of the cliff ; this consisted of fine thin-bedded sands, micaceous, 
of light ochre and gray colours; they dip about 10° south, but no 
fossils could I find i n  any of the debris a t  its foot, although about 100 
feet of the beds were here exposed. This newer series covers all the 
spurs south of Yinctk6, and is  exposed again on a dircct path leading 
from thnt penk into the Rugsir and on to Gillngora, a village of Hubi- 
ang Gnros. Some of the beds a t  this point were of n blue, cnlmbly 
clay, and all thin-bedded ; the presence of springs causing land-slips, 
have formed this bare open spot, whence a fine view is obtained. 

Passing on down this ridge, nummnlitic limestone again makes i b  
appearance on the right hand or the west, rising in a very steep cliff, the 
path is over the red sandy clay (fossils being numerous of Nongkulang 
forms) a t  i ts  base. Descended a t  lost rapidly into the bed of Rongtiir, 
here hard massive fine sandotonee passed under the li~r~estolle, which 
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dipped far higher than yet seen in this area, being evidently on the 
south side of an anticlinal fold. The be& where first observed, 
dipped 12' sonth by west, then 15O to the south, increasing to 20' and 
25' south. Although a deep gorge existed through the mass of the 
limestone (here very thickly bedded) no water is seen ; at abont 400 
yards through the gorge, it  terminated suddenly with its highest dip, 
sncceeded immediately by highly fo~iliferous beds, well developed 
under Rongsitilah, (the summit of which is of tho higher series, of 
co~rser sand and thin shales). I n  the first open clearing on the 
right bank I found my best specimens of fossils in a bed in edu, 
most of the Nonglculang forms turning up. These rich deposits of 
shells are immediately succeeded, as one travels down the bed of the 
Rugsir, by thin-bedded bluish clays, the sandstone shales beconling 
more sandy and compact, the dip increasing with every few 100 
yards, until below the village at the debouchemont of the stream 
into the plains, at the very last spur and section exposed, they are 
complete sandstones of very lower tertiary Siwalik type; their colour 
is brown, and their dip abont 50 degrees to the south. 

Emerging into the rice fields of the plains, and looking both to the 
east and weat, it  is very evident that the last and far newer beds, extend 
on both sides along the bme of the hills. The dip of the beds is 
seen on the ridges of the spurs most markedly,-more marked is 
this on the meet, a t  the base of the true Garo hills, and these, 
bending more to the south of the latitude, we are now standing on, 
bring in beds of again a later period. Suve for the marshy plains, 
flat as an ocean and the greater exuberance of the forest on tlie hill 
slopes, one might bo lookilig at nn expanse of the Siwaliks of the 
Deyrah Dhoon, the snme cl~aracteristic long slopes towards the plnin 
terminating in a short steep fall an tlie north, whence rises auother 
long slope of rather a less incliiie to the horizon. 

I followed the foot of the hills, ill both clircctions ; lst, on the east 
side to Bogali, where two streams the Gabir and Ronga unite, and 
form a large and navigable stream. Nothing new is observable thus 
far, the differe~~t " soras " or strenms take their rise in the tertiary 
sandstones; in their beds, the same succcs..ion is seen, as in the 
Rugsir at Gilla Gora, a id   lie usual fowils are also fonud as one gets 
deeper into the wries. Crowing the Qabir into the village of Ragoli, 
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t h e  whole eastern side with the hill slopes, are of nnmmulitic lime- 
Hone, which here abuts on the plains ; the Ronga 0ows out through 
t h e  mase of it, which dipe 25' south, in hard thick beds, and is the 
first point on this side, where it is worked for the Calcutta lime trade. 
A limestone quarry, with a shallow canal approach for canoes, occurs 
about 14 miles to the east of Bagoli, worked I believe by the Manager, 
C. K. Hudson, Esq. of the Inglia estates. The Ronga river takes ite 

rise immediately under, and to  thc south of the Nongklilang hill series, 
and has one point of interest, but I was unable, from want of leisure, 
to follow up and examine it. Much coal is to be seen in the bed of 
t h e  stream brought down from above, and can be no other than an 
outcrop of that in the infra nummnlitic beds seen and described a t  
Nongkerasi ; what its extent may be here in the Ronga, i t  is impossi. 
b le  to say, bnt i t  deserves examination. A subsequent attack of fever 
prevented my penetrating further to the east of this line, in the most in- 
tereeting and promising part of this geological district, where the useful 
mineral beds approach so near the plains with the magnificent water 
carriage which the Um Blsy must offer at this very point. I do not 
think i t  likely that the coal mill be found again near the baee of the 
hills, west of the Moishkulla or Rungeiang river, for a very consider- 
able distance. The general strike has asmmed too strong W. N. W. 
direction, towards' the culminating point Wanrai, and the tertiary 
sandstones appear very persistent, and with greater breadth, west of 
Chanda Dinga, owing to the slight extension of the hills southward. 
Returning to  Glilla Qora, I camed my survey along the base of the 
hills westward, crossing the Rongsiang, near longitnde 91°, and on to  
Chanda Dinga, in order to ascend and observe angles at the fine 
elevated hill of Marang Thang. 

All belongs to the older tertiary series here ; the principal and most 
noticeable feature of the rock being, the great increase of dip in this 
direction, coming in with the newer beds of the series (this is shown in 
Section B, Plate III), nntil at Chanda Dinga, the beds are almost 
perpendicular into the plain, forming here a bare flat rock on the hill 
side, marked in the old revenue map, as Chanda Dinga stone. The 
beds here had assnmed that coarse texture, with light brown, or gray 
tint, lithologically so exactly similar to  rocks of the Siwaliks,--even 
t o  the scattered strings of water-worn smell pebbles, met with in the 
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great mass of t l ~ e  lower series, known better as the Nahun group or 
Lower Siwalik formation,-that I think they can be well placed on 
that  hoi-izon. Whether this mill be proved still further west, by 
the presence of the later Mam~naliferous sands and gravels of the 
higher, and again unconformable series of the Si\vnIik group, is to  
be seen, and it  is a most interesting point ; or may not these last beds 
still exist under the  present plain of Sylhet and Xymensing, undis- 
turbed, abutting like the prcsent land surface against the lower series ? 
The change is so sudden here, from dry sandy steep slopes to swamps, 
that  within a few paces of the hill side, the ground is covered with the 
dead shells of Paludina and AmnpulEa~icl; the ~ect ions seen in the beds 
of the streams show an nlternation of sand8 with dark clay, containing 
the same shells. I could point out a bed, under and to the south of. 
Nahun, so precisely similar, with the above shells ( p a r t i c ~ ~ l a ~ l y  the more 
lasting opercula of the lattcr species) that  no one who l ~ n d  wandered 
over both areas, examining them attentively, could fail to be struck with 
t h e  great similarity of their deposition. The only difference rests i n  
the present unco~iformitg of t l ~ c  one, due to elevntion ; and in the fitill 
nornlal position of the other, slolvly a c c u ~ u l ~ t i n g  bed Over bed, and 
perhaps in some future geological age, to pass through the same mighty 

changes. Medlicott's explanatory ideal section in tho Marlznnda under 
Nahun, ( m e r e  also lies the beds I have just refeired to) is nowhere 
brougllt so forcibly to  the in~ngination, as a t  the foot of these Hahinng 
Garo IIills. 

The becis are actnnlly a t  Chanda Dinga so near the perpendicular, 
t h a t  a transition from No. 1 to  No. 2 (vide Ideal Sections below) is 
easily wrought, and this is what is  actually seen & the junction near 
Nahun, if s tything grent,ly exaggerated in  nature, from the lateral 
force that has been introduced. 4 
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After visiting Marang Thang, whence the deepgorges with precipitous 
sides of a large river, drnining from south-west of Pundengroo scnrp, 
was seen, and presenting n complete section of the whole series I have 
been detailing, I retraced my steps into the interior of the hills 
once more, vi(i Jligni, situated about four miles up the Rongsiang 
river. I give the reader some idea of this mountain stream, its fea- 
tnres being so unlilce what in genernlly seen, and notlling like it  is met 
with a t  the base of the Himalnyns. I proceeded the whole way, without 
much obstruction, in a canoe to Jhgni, the mnter being so little deep 
in parts thnt snve to a nntive who easily disenculnben himself of 
superfluous clothing, i t  morild have been a most disagreeable route. 
It became still more difficult to navigate beyond the above village, 
shallows and rapids commencing ; yet very deep long reaches still 
continued right up  to  the junction with tlie Sen river, where is a pool 
famous for the immense number of fish killed periodically by poison- 
ing the  wnter. With a stream navigable so far into the  hills, one 
would expect the vnllcy on either side to  be broad and somewhat 
open, the co~ltrary is however the case. For  the wllole distance the 
spurs approach, and end in high sheer cliffs, mashed by the excessively 
deep water of tlie pools a t  their base ; opposite Jligni itself these cliffs 
are a t  least 200 feet high.* 

The whole valley is extremely mnlarious, close, and shut i n  from 
air, and we all suffered n few dnys after from passing up  it  ; not 
a man with me or self escnpcd iever, tlie season was ndvnncing, 
rain had begun to fall (March 186?), which may account in  a nlensure 
for the  suddenness of the attack. A short distance above thc lnst 
deep pool, the river is seen gushing out, with a convidernble body of 
mnter, from a small cnverndn the '  limestone roclrs. The valley 
still continues over these dipping at  about 20' to 25' 9. 9. W., 
their strike being in the general direction of tlle ralley. A t  about two 

miles further up  the limestone comes to an eud, nnd the lower sandstones 
become visiblc ; they dip nt 30 degrees. Pieces of coal had been colnniou 
for some distance below, and here i t  wns seen in situ, with an incruns i~ i~  

* They present excellent sections of the snndstone rocks : theso grndually 
lower in dip, becoming vory lorn :~nd risc ngiii11 townrds tho junction wit11 the 
Sen river. There is uotl~illg rcn~nrl;uble iu their nppcarance, being thick-bcdded, 
sometimes very soft light coloured and nlicaceons; their dip is  always a 
m t h o r l y  one. 

4 
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dip in the coarse sandstones. About 400 yards on was another bed, of 
greater thickness and better quality, the  remnants of which we had seen 
scattered all the way down the stream bed ; i t  passed quite across it, from 
bank t o  bank. For  a better idea of this most interesting section see that 
marked C ; i t  will be there seen, that  the coal is brought to  the snrface 
by  the anticlinal i n  the whole set of these beds, which oxtend to the 
nummulitic limestone, being evidently much disturbed here, and seen to 
change suddenly from a clip of 60 degrees N. E. to perfect horizontality, 
and continuing thus with the slightest dip, about equal to  the fall of the 
valley, all the way up  to Nongumlai. This line of dislocation, it  will 
be seen from a glance a t  the map, is curiously situated, in  a direct line, 
with another evident great bending of the same strata in  the Rngsir, 
where the limestone crosses that stream, and would extend t o  Bagoli, 
where the limestone is again seen bending over with a n  increased dip of 
25 degrees t o  the south. Continued to the N. W. as a due straight line, 
it passes through a culminating point of the Qaro hills, Wanrai Prak, 
which seen from a distance is doubtless of the  newer stratified r w b ,  
having there attained considerable elevation. 

Not far above the last mentioned section the St5 Hileng tributary 
comes down to the N. Wes t ;  and from under the eastern scarp of 
Pundengroo, much coal is washed down; but I had no opportunity 
of visiting the  site.* T o  the north of Tigasin hill-station the  
coal is seen, with a dip north of about 8 degrees and a thicknese 
of some 8 t o  10 feet, in the infra nummulitic beds; this northerly 
dip bring6 in the limestone a t  t h e  bottom of the vnlley, whence the  
beds rise again with a 5. 9. West incline, and a very low angle. A t  a 
distance of some six miles, the path descends into the Asbik river, 
close to which, the  same coal is met with again, here almost in  a 
horizontal position. It is again seen on the ascent of the left bank, 
but  a good deal of i t  is  covered up with debris. On descending to 
the  Wy-yow river on the other side of the ridge, gneiss comes in, and 
I did not again observe any stratified rocks all the way to Nongtien 
Bhiling, and thence o d  Nonglrnsliba, until Landelcar is again reached. 
The Urn Blny a t  this part of its course, flowed through the mass of 
metamorphic rocks. 

* Native information indicates that the coal here is in large quantity ; even 
ahodd this be found the case, it ia too far into hills to be worked profitably. 



Prom the preceding notes and sections, i t  will be observed, that on 
this longitude we have no infra-nummulitic coal as at Cherra, that the 
seams here occur always below the last named formation, at a very 
regular depth below it, and that unlike the coal of Cherra, i t  is very 
persistent over a large area, and often to be found in a series of 
deposits one above the other. I t  is to be traced along the high long 
line of bluff that bounds the TJm Blay on the south, in its south-east 
eonrse to ita debouchement near Puna Tith bazar. If this coal ever 
be utilized, it must be somewhere in this neighbourhood, or between 
longitude 91° 10' and 91' 20', and south of latitude 25' 28'. This 
snlall area would well deserve a close inspection, and the resulta 
would be extremely interesting, if continued to the east, the rocks be 
followed out into the Cherre sections. Until this be done, it would 
be premature to theorist?, or draw comparisons, between different beds, 
one of which, the limestone, is identical, while the beds both immediate- 
ly below and above differ very much. I have already stated my 
opinion that for a long distance, west of Chaudadinga, and the 
Rollgsiang rivers, but little coal can be expected to be found, from 
the presence of tertiary sandstones on that side. 
. This paper has now reached a size I little contempIated, yet with 
its errors, with which no doubt it may abound, in bringing i t  t o  
a close, I trnst it  may prove useful to those, ~ h o   nay at  some future 
date v i i t ,  and plot out the same sections. 

Camp, Clrerra Pwrjee, October, 1867. 
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ON THE ANATOYY OF SAGARTIA SCIIILLERTANA and  >~EXURANIPORA 

BENBALENSIS, a new Coral and  n Bryozom lioiny in brackish rcnfer 
a t  P o r t  Canning;-by FERD. STOLICZKA, Esg. Ph.  D., E! (3. S. 
Palmontoloyist of the Qeol. Surt:ey of InrEiv. 

[Received 3rd June, 1868.1 

Spccinl interest is alwnys attached t o  tlle study of nny organic forms, 
found living under unusual and so~uetimes nnoi~~alous contlitions, 
inasmuch ns these forms very often represent peculinr types of orgnni- 
sation, adnpted to the peculinr circumstniices under wllich they live. 

I n  a tlieoretical point of view, therc exist, we nlny snp, in each speci- 
I 

fi organism a number of forces which, by their harmonious action, 
produce a certnin fitable equilibrium between the orgnnisntion of the 
animal, and the influences of the medium ill mllich i t  lives. Should i t  
now hnppen that the aninla1 is, either voluntarily or accidentally, 
placed, under coii(2itions drycrent from those u~ider  which i t  formerly 
existed, and further, sliould the influence of these external agencies b 
so great as to ovcrthrom, or be not suficient to  maintain this equili- 
brium, i t  devolves upon the organism to restore this balance, or to  be 
dissolved into various other forces. The latter case need not occupy 
here our attention any fnr t l~cr  ; bnt as to  the former, we may observe 
in genenil that the n rnou~~t  ot the cl~n~lges in the orgnnisni, necessits- 
tell for the purpose of restoring tlte disturbed or unstable eqnilibrinm, 
mny in various cnscs be very iliffere~~t. 

I n  some cases an alteration in  tlie colour or in  the viscosity of tile 
animnl nlay suffice ; in others it  reqnires a clinnge in the digestive or 
the  nervous syrtem, antl agtrin in others it beco~iies necessary to clinnge 
the  existing, or to produce nem and additions1 organs of locomotion, 

&c. Tltns arc clearly by nnnturtrl selection produccd new forms or 
types of organisms, designated by nnturalibt va~.ieties, species, genera, 
&c. 

Looking at  the same time upon the numerously vnried organisation 
of beings in  gcncral, it mill readily be understooti that tlie less dif- 
ferent the orgnns of a species mny be,-that is in other wortls, the lower 
its place is in  tho natural eystem,--in the sarnc degree would probably 
docreaso the necessit for a chalige in  the orgaus. In ally case, 
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this  change wonld not be so easily perceptible, as when the organs are 
nnmerous, various and more higlily dcveloped. Espres~ ing ,  there- 
fore, this idea in a more general may, we itilply tliat, within certain 
limits,* forms of lower organisation possess a greater faculty oi ac- 
comtnodating themselves to different conditions of life, than more 
highly orgnnized beings. 

I n  the present communicntion I shall record a very interesting case 
of the pewistency of a form under different conditions, relating to a 
corulline species, a so-called sea-anemone, and to another species 
belonging to the Bryozoa, or the lowest organized bIolluscs. With 
respect to  tho anatomy and phjsiology of these two species, I shnll state 
all the data which I have obtained, for though some of them are not 

\ 

directly new discoveries, still detniled records of these animals are so 

rare, that I must treat the subject somewhat a t  length, in order t o  
be intelligible ; and this, I think, is very necessnry as naturalists have 
become in late years rnther sceptical regardi~lg new species, only 
characterised by few high sounding,-occasionally unintelligible,- 
terns .  Besides this, i t  wonld be impossible for me to give additional 
obserrations, without bringing them into a systematic connection with 
those which are already known on this subject. 

Plzylum, C ~ L E N T H R A T A . ~  

(Cnidozoa or Actinozoa.) 

The name Cnidozoo is derived from the word ai mlSar, used by 
Aristotles for the designation of this group of animnls ; the snme 

word is now retained for the name of speciul, defensive cells wl~ich 
characterize these animals, ns will -be shown subsequently. For the 
extent of tlie vn~.ious divisions of the C~ILENTERATA, Leukart and 

K6lliker's worke have to be consulted. 

+ It is very often stater1 that the more highly organized forms possesa a venter  
faculty of acwrnmodation ; this is, however, I think, a mistokeu idea, originat,. 
ing portly in the comparison of the same external influences upon orga~~isma 
of different kind and demeo, partly in the difficulty of noticing any chinKcs in 
the lower orga~lisms. The compnrison most always be a truly relative one ; for 
in differently organized forms, there is a different amount of forcea present to 
coontaract the inflnence of external agencies. 

-f The first few principal divisions are noticed acoording to Hwkel's Qencrale 
Mql ro log i e ,  1866, vol. 11. p. L. 



Anatomy of Sagartia Schi22epiana [No. 1, 

Sub-phylum, PETRACAUPHE.* 

(Yolypi). 

Ck.88, ANTHOZOA. 

(Zo0phyta.t) 

Body fleshy, attached with one end ; on the other provided with a 
mouth u ~ ~ ~ a l l y  ~urroullded by hollow and perforated tentacles ; internal 
cavity divided by scpta. 

Sub-class, HEXACOEALLIA. - 
The original number of septa and tentacles are ei;F. 

Order, HALIRHODA.~ 

(Zoantheria malacodermata, sea-roses, sea-flowers, or sea-anemones.) 
Body soft, septa not forming an external hnrd ekeleton, into which 

the animal can retract. 

Stcb-ordH', A CTINIACEA. 

Body very rarely containing loose, ~cleroid particles ; base adherent 
a t  pleasore, not adapted to form a swiulnling sac; internal cavity 
instructed with very long, not exllissible thrend-like organs firaspeda),S 
containing the so called nettle-cells, or cnidm. 

Xamily, S A Q A R T I I D ~ ~ . ~ ~  

Body pierced with loop-holes (cinclides) for the purpose of emitting 
long, retractile threads (acontk) containing cnidm, beiug the defensive 
organs of the animal. 

This family may be separated into two divisions, the  Sngnrtiine and 
the  Runodina, the  latter of which have the  column instructed with 
tuberclee. 

From being nsnally adhorent to rocks, the other sub-phylum is oslled 
2iectaculeplce, including the swimming or oceanic fortns. 

t This name is inconsistent with the  nsual nomenclatnre, and muld only be ' 

wed by reversing it into Plbytoaoa, but to  this the name Antlmroa is preferable. 
f This name only can imply that the animals live in water, which contains 

a proportion of salt, &c. it must not be understood as pure seawater, for there 
are  numerous braokish epecies belonging to this order. 

5 TO avoid numerous repetitions, 1 must direct any one, not acquainted 
with the terminology of the nnotomy of oorals, and especially of that of the 
Hn~raaoor ,  to the subsequent detailed deecription of the various organs. Most 
of the terms will be found fully explained in Gosse's admirable History of British 
Sea-nnemonea. Lontlon, 1866. 

( 1  The Lrne Actiniidar, and neveral other alliedfamiliea, do not possess ernbible 
t h & ,  or acontiu, and are therefore destitute of loop-holes, or ciwticlee. 



The body is, according to Qosse, generally remarkably soft, more or 
less pulpy, lubricated on the surface with copious mucus, exteriorly 
mostly studded with sucking cavities, which, by forming a vacuum 
have the power of adhering to foreign bodies, but the margins of these 
cavities do not rise into conspi~lowr warte; the base is usually brond, 
the column moderately high, furrowed longitudinally ; the tentacles 
are smooth, simple, generally arranged in uninterrupted circles at the 
margin of the disk ; the cnido: of the tissuo are usually of the stilet 
kind, being long cells, with a short in itself retractile flagellulll, called 
by Qosse the ecthorceum. 

Qosse distinguishes the following divisions, from the relation of 
which the generic classification of our species will become apparent. 

A ; Tentacles moderately long, slender, 
a ;  disk perfectly retractile, 

... a ; coluun soft, destitute of suckers ~ctindlo6a, 
p; , , , ,  with suckers ......... Sagartia, 
y ; ,, partly provided with a rough 

epiderniis . . . . . . . . . . .  PheZZia 
b ; disk imperfectly retractile, . Adam& et Qregoria 

B ; Tentacles represented by mere' warts . . Discosoma. 

Genus, Sagartia, Qosse, 1855. 

All the species of Sayartia are charncterized by a thick, fleshy, con- 
tractile body, adherent by a base which is under ordinary circumstances 
wider than the lteight of the colu?nn; the surface is studded with 
numerous small suckers, not forming permanent warts, and with mauy 
comparatively large cinclidee; the peripl~erical margin of the disk is dis- 
tinct, but not eeparately thickened; the tentacles are simple, placed 
near the outer periphery of the disk; they arc generally very numerous, 
but variable in length and arrangement ; the mouth is somewhat ele- 
vated, provided with two gonidial grooves, each having a pair of 
tnbercles on either side ; the acontia are numerous, and are emitted 
freely. 
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T h e  presence of solid scleroid particles o f  t w o  kinds, ns they  wilI 
be described in the  present species, may  lilrcly be  added to the generic 
characters o f  this genus, but this h~ t o  bo proved b y  tho examination 
of  other species. 

Species. Segnrtin Scl~illeriane, Stolicz&a, 1868. 
Plates X nild X I .  

Char. Sagarf ia corpore piell~oso, f rnirspnren tr, vircscente pallido, 
aasi lafn, sqiss i tne rotunilnta adirercnte ; colunrna cylindrncea, in 
altitudine dinmnlro basis f i re  repurmfe, longitudinaliter atcgus fntins s ~ L Z -  
catn, irans~~ersatiter ntinutissi~ne cornegnta ; s q ~ t i s  ad peripherium 
plerurngl~e 48, dis~incf is ,  crqidisfnntibua, al ternnf in~ uirescritfibus ; frn- 
tnculis 1ttc11~erosi.~,prol)e2)cripheriQ~n disci sitin, e.rfrriorilus brecissintk, 
interioi.ibus graclatim lon!yioribus, otuninis nd bnsin i ~ f l n f k ,  rerslcs 
apiceln n ftrnuntis, terminationibus subtr~rncntis et pej fo tn f i s  insf,.ucfia; 
tentnculis serieiu primaat f o r ? i b a n f b  senis ce t~r i s  conspicue crassiori- 
hua, ad bnsin smpissime rubcscen fibus, nd f cr~~~ina t ionrs  albidis ; apertura 
transversaliter ornta, anyusta; labio plus ?rrittusae proniine~de, a d  
marginem u~idulato, sub-reJlexo, tuberc~rlis dirodenis insfructo; lenti- 
ginibus bbar t i f i s ,  ad utrunrpue angulunr gonidialenr sitis, tubercrclis 
ceteris aliicotibus ; cntcalibus gonidialibus parvis, or@ciis rotundatis, 
uix  proi~rinulis, albitle marginatis notafis ; radiia gonidialibus v k  
dignoacenilis ; gula szclck virescenlibu~ fttrcnta. 

Ovnriis duodenia, bipnrt i f  is, fulliculi8 i n  u f  rop~ce lntere septorum 
sitis, ce~-uleo-pui~~~tre .~cent i l lco  ; craspedis nunlerosis, sordide luteolis, in- 
terne szcprd ova~.ia suspeiuis ; aco~rkiis nlbi~,perlon.~is ; cinclidibus szLb- 
~otrtndatis, nuinrrosis, paululu~it imnpressk, in tcytiiiiiae irrcyularifer 
dipereis,  nonnullis yroye nlargine~n slqeriorena colun~ncepositis latis- 
sincis, seinper nyertis, c c t ~ i ~  lltinori~us alipuantisper obscuris ; o r i d k  
ocato-elongatis, stilifor~~iib~cs,* e c t l ~ o r ~ i s  brcvibua prope recfis instrue- 
$is; sel~f is  meseitterialibus intua ad basin solidulis, albis ; tegutr,ine 
corporibus minutis f t~bulnlis silicek, ac alteris subcylitrdraceis et aarie 
de~btutis calcareis iiutrzcctis. 

Goesein his above quotcd Treatise on the British Sea-Anemones distiogoishea 
four Linda of cnida,  all of which have rather loug, spirally coiled ect lwna,  except 
one globular kiud, in which no ecthoraounl wns obscrvublo. T l ~ e  cnida! of t l ~ e  
preseut species of Sagn.rtia are mostly, short, scruiyht, or very rarely sliglltly 
bent. I sllall torn1 this kind of o ~ i d , o  which were also observed forruerlY 119 
Blninville, Lenknrt, and others, s t i lvor~i t .  Gosse says tl~nt the chambered form 
is tllo usuul one in the Actisiidle, though the present variation seems quit0 as 
common. 
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T h e  principal and characteristic distinctions of this species are, 
t h e  very great softness and transparency of the body, having a very 
slight greenish tinge, mingled with somewhat of a pale fleshy colour, 
a diatinct layer of a dark green pigment being deposited near the 
external surface, below the outer musciilar layer of each alternate 
septum, and thus producing greenish, longitndinal bands of about 
equal width ; further, the prominent lips of the aperture, the great 
thickness of the primary tentncles, the blueish purple colouring of 
t h e  ovaria, the yellowish craspeda, the purely white acontia, and their 
great length. 

I shall a t  first speak of the various normal f o r m  of this species, 
t h a n  of the anatomy of the digErcnt organa and of their signification, 
a n d  last of the  physiolo~~y,  the habit8 and modea of life. 

a. Form. 

The general form of the body of Sag. Schilleriuna is common to that  
of other truly mnrine species of the same genus, the colurun being, 
however, when tlie animal is expanded i n  a normal condition, a little 
shorter than the diameter of the  basis (see pl. X. fig. 1). I n  conse- 
quence of the  softness of tlie fleshy substance, the base, (which is 
cofnparatirely more solid than any other part), a l m a y ~  adapb  itself 
entirely t o  the object on which the animal is sessile. On a smooth 
enrface, the circumference of the base is almost circular, only on 
account of the projecting septa slightly undulating at  the margin ; 
o n  a rough surface all cavities* are filled up  with the f l e~hy  maw, 
securing a t  the same time the attachment of the body, but also nlter- 
i n g  the original roundish form into an oval or irregularly polygonal o~le.  
T h e  septa are distirictly traceable by the alteruate greeuiah bauds. 

There are three principnl forms to be observed, which may be called 
t h e  normal ones, being successively adopted by every animal in a 
healthy condition. The first is the expnncled for111 (pl. X. fig. 1) from 
which these animals derived their name of aea-$omere. The frequent 
bright colouring of the dirc, as a rule, increases their resenlblance to  

I have seen portions of the body filling sucll cnvitiea of about half nn 
inch in depth, and onsfifth of au inch b m d .  When the nuimnl was carel'ully 
detacbed,it lasted for several dnys, till all t l ~ e  protuberances disappowed, 
but they were at  laat mimilatad to  the regular form of the body. 

5 
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an open flower of one of the Compositca. Tho tentacles reach far 
beyond the dinlrlcter of the column, of which only the lower portion 
is  visible ; the llotly is perlectly transparent, allowing all the internal 
organs to be traced without difficulty, the l i p  of the mouth are 
slightly prominent; the water is seen moving up  and down in the 
hollow tentacles, which play about actively in all directions, being 
strongly inflated at  their roots, and gradually hecoming thinner to- ' 
wards their tips. 

None of the Actinozoa possess special organs of sensation, thongh 
they are highly sensitive to  the touch of any solid body, and even to the 
influence of radiating heat, or to tho light. The fact is that  their entire 
body, when soft, and not covered by a thickened epidermis, is almost ' 
throughout equally sensitive and, therefore, makes special organs of 
sensntion superfluous. Still, I sl~oold think, there most be nn in- 
timate co~lnection of some kin11 of nervous system through the entire 
organism, inasmuch RB the slightest tonch of the t ip  of a tentacle is 
somctimerl momentarily commnnicated to the whole body, its effect being 
exhibited by a change of the whole form of the body. 

Thus a slight unusual movement of the surrounding water, or t h e  
coming into contact with a solid object, causes the Sngartia, when 
expanded partially, to contract, by which ti qnantity of the water con- 
tained, is nlmays ejected through the existing openings, (cinclideo). I n  
this position, (pl. X. fig. 3) the animal forms n short column, with t h e  
upper margill [of which I shall speak as the collar] somewhat thick- 
ened, the aperture hidden, and the tentacles protruding about one- 
forth of their length ; the transparency of the body slightly dimin- 
isllcs ; II few acontia nre nsnally seen to rise from the central portion 
of the base, bei l~g then forcibly ejected through the cii~clides, a t  or near 
the collar. Sometimes the tentacles are laid down, very slightly protrnd- 
ing, forming a sort of a broad cone ; and then vieweti from above, they a re  
seen arranged most regularly : those, belonging to tho different circles, 
being easily t race~ble from tlloir thiclmess, (see pl. Y. fig. 2). Any fur- 
ther distnrbance generally induces the Sayartia entirely to contract, i t s  
form rese~llbling in this position a short, depressed conical heap, (see pl. 
X. fig 4), leaving only a slnnll opening in the upper centre, from which 
nsutrlly the white tips of the primnry tentaclos slightly project. I n  con- 
mquence of the co~ltraction of the outer muscl~lar layer,-chiefly consisting 
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of concentric fibres, - the transverse plicntion becomes somewhat more 
distinct than i t  W a s  before, and the immediate neighbourhood of the 
sackers slightly rises to short, transverse prominences. The greater con- 
traction of the pigment layer dlso makes the greenish bands of the septa 
more distinct, though the entire body possesses a alight tinge of the 
same colour. The cinclides, especially those placed near or on the collar, 
become rather widely open, and others are distinctly traceable ; the 
acontia are numerously ejected on different places of the body, and the 
general transparency has again diminished aa comparod with the former 
position. 

Besides these three, so called normal, positions* of a 8agartiu, there 
are others which the animal assumes under certain abnormal cond i t io~ ,  
generally resulting from ill health, and being produced, either by 
excessive heat or light, or by s change in the saline constituents of the 
water, &c. Some of the principal forms, as observed on one and the 
same specimen, are represented in figures 6 to 9, on plate X ; but I will 
defer the remarks upon these, until I come to epeak of the physiology 
and the habits of the animal. 

b. Anatomical Structure. 

I n  order more easily to understand the general anatomical structure 
of the animal, I must direct the reader to the vertical section, as re- 
presented in figure 3 on plate XI. This section is taken only in half 
of the diametral length, being sufficient for our purposes, and the dif- 
ferent letters, noted in this figure, have the following significations :- 
a, base ; b, column ; c, collar ; d, disc ; e, tentacles ; g, throat ; 
h, larynx ; i, stomach, or internal cavity ; k, craspeda ; 1, acontM ; 
m, ovaria, or the reproductive organs ; n, cinclides, or pores in the 
integument for the purpose of emitting the acontia. I d ~ a l l  now 
briefly describe these parts as much as possible in the same order, in 
which I have just mentioned them. 

The entire body of the Sagartia is surrounded by an external, 
mucous layer, which chiefly consists of numerous, oval cr~iCkB, and 
sparingly dispcrsed green pigment cells. 

a. The base is, as already stated, a more or less round disk ; on 

mhich the septa are distinctly trnceable (pl. Y, fig. 5), beiug of con- 

e Being observable iu nlost otkcr En~lr l lo~r .  
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sidernble thickness, according to the different series t o  which they 
belong. The tmelve ovarian strings, or reproductive organs, can be 
seen through the transparent skin ; and equally easily traceable are t h e  
six bnndles of the craspeda, in  position nearer t o  the  centre of t h e  
axial cavity than are the former. 

b. The colarun represents tlle pe~iphericnl portions of the  mesen- 
terial folds, grown together, and it  mill, therefore, be sufficient to  give 
R detniled statement of tlle structure of one of the septa. The origin- 
al number of these, as represented in the view of the basis (pi. X. fig. 
5), is six, radiating from the centre. Tlie secoud cicle is again six, 
the third, fourth, and filth are each tmelve, one scptum first appearing 
next adjoining the primary septa, then one next to the secondary ones, 
t h ~ n  again one between the two last ones. This is n coxnrlion law in all  
HE~ACORALLIA, and I ouly notice it  here, because I will subsequently 
dmw the attention to the difference, apparently existing between t h e  
incrcnse of the septa and that  of tho tentacles. The septa of 
the  first, and usually also of the second, cicle are distinctly tracenble 
nlmost up  to the centre, those of the 3rd and 4th ncnrly so, both 
being about equal in  strengtll, but tliosc of the 5th are consider- 
ably shorter. I hnve not observed in any of the numerous specimens 
which I have examined, a larger number of cicles than five, or 48 
septa altogether ; small specimens often lind only t h e e  or four cicles 
developed. Tlie various ciclev are shen~aticully reprcsentcd in figure 
2 of plate XI. 

Each septum is composed of five distinct layers, as represented i n  
tho enlarged section, plate XI, figure 3 -a  /3, y, 6, 6. The outermost 
a is, a8 formerly noticed, allnost only s nlucous fluid, composed 
of a loose cellular substance, and a very large number of elongated 
nettle cells, or caidce, and a few dispersed cells of greenish pigment. 
The cnida of this mucous layer are, coulparcd with others, tho 
shortest, being ovatcly elongated, sliglltly curved or kidney-shnped, 
having, as n rule, an ec thor~nm,  shorter than tlleir own length ; 
they ,also appcnr t o  bc nearly smooth.-Fignro 4 of plnte X I  
represents the appearance of the nlucous layer under the micros- 
cope, and 40 three-isolated mid@ still more enlarged.-The next 

layer @) is  strongly muscular, chiefly consisting of concentric or 
cross fibres, forming a t  iutcrvals slightly elevated ridges which 
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contain the so-called suckers ; these becoming more distinctly ap- 
parent i n  the coutracted position of the animal, (see fig. 4, pl. X). 
These suckers, however, are not essentially characteristic, and ap- 
pear t o  vary greatly with the age. Along the dorsal edges of tlie 
septa, there seem to be also some longitudinal fibres present. This 
second layer is the same which, in  several A o ~ r s r ~ c e a ,  becomes coriace- 
o w ,  taking a principal part in  the fornintion of the exothecn of other 
corals. The third layer (y) only consists of thick, transverse fibres, 
contairiing large, dark green pigment cells. Below this follows 
a tougli muscular tissue (6) consisting of thin longitudinal and much 
stronger concentric fibres, gradually passing iiito a regular cnrti- 
lagenous skeleton (t), composed of an intercellular substance, and a 
large number of various scleroid particles ; tlie figures 5, 5a1 5b and 5c, 
on plate XI will illustrate this. Figure 5 represents a snlall portion 
of the fourth layer, the three upper ones having previously been 
removed by maceration. The muscular fibres are especially strong on 
a portion of the septum ; the cinclides are spacious. Fig. 5a repre- 
sexits the reverse or internal side of the sarne portion of the integu- 
ment, and shews on the surface an irregular distribution of the scleroids. 

The two last layers (6 arid r) chiefly compose the niesenterinl septa, 
extending above to the mouth and at  the  base u p  to the centre, but 
being on the internal edge along the central axial cavity deeply insinu- 
atcd. The liardest portions of the septa are those round the larynx and 
a t  the base, evidently on tlie two places where tho strongest muscular 
actions are required. I n  figure 3, pl. X I  the  most ca~tilagirious 
portions are indicated by cross lines. 

It is  usually stated that the HALI~HODA, and cspt?cially the 
ACTINIACEA have neither nu internal, nor an external solid skeleton, 
and thia notion gave rise to  the name Hexncorallia malacoder- 
mafa .  There can be, however, no doubt that in  the present case 
t h e  two internal layers, ns represented on plate XI, figures 3 and 
5, corrcapond to those which - in  the  ASTRBACEA for instance - 
tjecrete tlie entliotheca. The scleroid particles are of two kinds; 
someof them are long, with slight lateral appendages, and otllers 
simple, sharply angular flat bodies, as shewn in figures 5b  and 5c on 

plate XI.  These scleroid particles are 0111~ visible when enlarged 
to about 500 diameters ; and some of them nre still extreu~ely 
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minute. I n  the fourth muscular layer, which chiefly consists of cross 
fibres, there are at  distances small round holes to be observed, which 
evidently lead to the ciriclidev of the outer integument; these holes are 
often rnther indistinctly traceable in  the scleroid parenchym. ' 

N y  observation as to the presence of solid scleroid particles i n  the in- 
ternal tissue of the Sagartin has, in  the first instance, been made in con- 
sequence of a simple process of maceration in water, and weak acid. I t  be- 
came, however, important to  test fnrther the true nature of these different 
scleroids. I consequently exposed a specimen, placed i n  a platina 
crocible, to a heat ~ufficient to  remove every trace of organic matter, and 
was satisfied to  find in i t  the  residue of a perfect, solid skeleton of 
t l ~ e  Sagarlia, on which were scen externally the holes for the cinclides, 
and, i n  being broken up, internally the septa. The external portions 
appeared more fibrous, the internal more broadly cellular or reticular. 
The character of the  substance perfectly resc~ubled the spongy and 
irregularly cellular structure of the corallum of other reef-forming 
Anthozoa (see fig. 6, plnte XI). A portion of this skeleton was then 
placed in hytlrochloric acid; this operation shewing that  the solid 
skeleton mostly consisted of carbonate of lime, which is present in the 
form of the long scleroids (pl. XI. fig. 5b) ; the flat angular parti- 
cles, being of silica, remained unaltered (fig. 5c.). The latter formed 
a dark, very thin, irregular ~~etworlz, thongh most of them were loose, 
and appare~itly irregularly distribnted among tho calcareous scleroids. 
Besides the two kinds of scleroids, I observed a large number of 
extremely fine, often branching threads ; bnt whether these belong to 
the tissue of the coral, or to  some species of q~onges, I was unable 
t o  ascertain. The proportion of siliceous scleroids to those consist- 
ing of lime is not probably more than one to twenty. 

This direct proof of the secretion of solid scleroid particles in the  
internal tissce of the Sagartia is very important, inasmuch as i t  will 
i n  time, when more observations of this hind have been made, neces- 
sitate a change in the characteristics of the so-called Anthozoa mala- 
eoder~nota. I t  would be premature and unjustifiable to  state that all the 
Sugartiida,or other ACTINIACEA, Possess a11 internal skeleton, as no other 

observations have been yet made on this point. I t  is, however, to be 
hoped that the present shtement mill inducc stricter and more nc- 
curate inquiry, especially as Mil. Edward, Blainville, and others, many 
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y e a n  ago directed attention to the existence of those solid bodies in  
t h e  internal tissue of some of the species of Zoa~,thzcs, Aotimraa, and 
othen. I n  spite of the solid skeleton which I have described, I 
must, however, remark that the softness of the body is unusually 
great in the present species, and nobody in observing the pulpy 
appearance of the same would suspect solid scleroids in  it. 

c. The collar, or the upper margin of the column, is generally 
slightly marked, though always indicated by a slight contraction below 
the upper edge. I n  the abnormal positions of the species, it becomes 
occasionally much more prominent, (see figs. 6, 7, 8, and 9 in pl. X )  ; 
the  muscular tissue is  also much stronger on it, than on the other 
parts of the column, and sometimes nearly hardend. The cinclides on 
t h e  collar are generally t h e  largest, often lorming a continuous series at  
i t s  outer edge, while other loop-holes are irregularly (lispemed over the 
entire column. 

d. The disc, forming the upper part of the body, is very soft and 
transparent ; i t  is only marked by radiating furrows which, strictly 
speaking, are i n  the present case an essential part of the  tentacles. 
I t  probably consists like these only of four layers, the innermost, 
containing the scleroids, being wanting, or a t  least so much reduced, 
as to be hardly traceable. 

e. The teataclea partially originate, according to the above state- 
ment, a t  the mouth, becoming isolated some distance from i t ;  
towards the periphery they are separated from the  collar by a broad 
groove. 

I n  the expanded animal, they are roundish, or slightly compress- 
ed  from front to back, strongly inflated in the middle and at  their 
roots, becoming after the first half length rapidly thinner. Their 
tips are slightly swollen or obtuse, and perforated. Externally the 
surface of the tentacles is  smooth; but  under the glass fine whitish 
spots, indicating the presence of cnidm, may be observed (pl. X. 
fig. la). I n  the  primary tentacles of older specimens the whitish 
specks aie visible to the naked eye (see pl. X,  fig. lb). The anatomical 
structure (see pl. X, fig. I d )  of each of the tentacles is sinlilar to tllnt 
of the  gepta, except that they appear to want the  scleroicl layer. 
They are enveloped in a soft and usually very thick, mucous onter 
layer, being a little more consistent o~l ly at their bnses. Tile cnitlm 
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of the outer lnyer nre 01 the snme shape as those of the colnmn, but 
 lightly longer; the ecthorsum being nbolit the same length as the 
cell, or a little sllorter nnd tlistinctly tnrned inside; tlte largest cn ide  
are not more tlinn &th of nn inch in length (pl. X I ,  fig. 7). 

Below the mucous layer, tltere is a thin rnusc~ilnr, then n pigment, 
and below this ngnin a muscular layer (pl. X, fig Id) .  Wlten the tcntn- 
cles shrink in a sickly or a dead specimen, they have the appearance of 
thin, undulating tl~rentls, with a dnrl; grccn centre, surrounded by a trans- 
parent viscous Inper ; tlie former representing the three inner, the letter 
the mucons layer, wit11 a large nunlbcr of cnide, (pl. X I ,  fig. In). 

I n  n full grown fipecimen there cnn usnnlly be counted about 160 ten- 
tacles, sometimes more ; but I hare not been able to trace in a perpendi- 
culnr section 111ore thnn fire series of them. To illnstrntc the difference 
in the incrense of the septa, nnd in that of the tentacles, as I presnme i t  
to  be t l ~ e  case, I must direct attention to pl. XI, fig. 9, in which, on the  
right half, the disposition of the former, on the left that of the l t~t ter  
is shewn. The six primary septn meet, as I have formerly stnted, in the 
centre of the base, but are not trnceable on the disc.' T l ~ e  six priniary 
tentaclcs are seen to originnte from each two tubercles of the lip, they 
are distinguished from others by their great thickness, though in length 
usually exceeded by the secondnry ones. I n  the henlthy animal they 
often nre of a light fleshy colonr, especially nt then  bases, and snow-white 
towards the tips ; they are carried in a simple outward curve, generally 
with their tips, leisurely moving nbout between the other tentacles, 
which nre more nctively employed, ns already stated. Observed with 
n moderately magnifying glass, the grccnisli and reddish pi,ment cells 
can easily be traced out. The white tint of the tips is, I believe, only 
due to o. vory large accumulation of ctidre, wl~ichi nppenr to be arranged 
i n  spirnl rows, and become very tlistiuct, when tlieir inter-cellolnr sub- 
stance is rei~loved by its more rapid decomposition. On pl. X, fig. lc, 
a representntion is  given of the tip of a primary tentacle, largely mng- 
nified. The cnida of this portion of the tentacles differ little in form 
from others of tlte integument, except in their larger size, ltaving st t h e  
same time a proportionately thicker ec thor~um.  Their fluid contents 
i u  homogeneous, perfectly transpnrent, and the cell-membrnne is rather 
more tough, thnn it1 other cnida. 

I n  very yonng specimens, tlie white tips nt first appear on t h e  



three alternate primnries, subseqnently and gradually on all six. 
In very old specimens, tlie tips of the next, and even partinlly of t h e  
third series, become \vliite. Wlrerever there is a large accumulation of 
enid@ on the column, or where the midre' are of a larger size, the 
white specks i n  the integument are readily recognised, even with t h e  
naked eye. 

To  return to  our former statement regarding the position of 
t h e  tentacles ; the next, or second series of them, consists of twelve,* 
being distinctly traceable by a bipartition of the primary tentncles, 
with which they are connected on one side, while on tlie other, they 
extend to the lip. Thus, in position, the secondary tentacles origin- 
a te  more periplrcrically, and in pnirs nlternnte with the primary ones; 
they often are the longest of all, being in large speci~ucns about 19-2 
inches in length, and most of them indicnte by their whitish tips the  
presence of nutneroufl cnidm. This statement, relative to  the position 
of the t ~ v o  first series of tentacles, is in tlie present species, based opon 
direct observation, but i t  was impossible to  do the same with the 
other series ; though in the next a t  least, or the third cicle, a n ~ o r e  or 
less regular bi-division partially appeared observable. Sometimes I 
could notice three tentacles of a nes t  series springing np from one of 
t h e  former series ; bnt this certaiiily is not the rule. Moreover, judg- 
ing fro111 the total number of the tentacles: which appears t o  be rather 
constant in specimens of equal size, nnd allowing for accidental ir- 
regnlnrities, we cannot be far from the truth, when we also accept a 
regular bipartition for the third and fourth series, as partially 
represe~rted in fig. 2 of pl. XI. B y  this bi-division we obtain very 
closely the total number observed in live specimens, being about 160. 
I n  the specimen figured on pl. X, the tentacles of the first series had 
a length of 1) inches, those of the second 12, of the third 12, of the  
fourth 3, and of the fifth + of an inch. 

f. The l n c n c t i b  is a transversally oval, or more or less linear opening, 
wrrounded by prominent lips, which consist of twelve, elongated, 
inflated tubercles, between each pair of which originates one primary 
tentacle. On the two opposite ends of the longitudinal axis, ter- 
minate the  gonidial canale with small roundish openings, (see c 

The second series of the septa is only six, like the first ; thus tentnclea and 
septa do not, as alrendy stated, take equal steps in their development. 

6 
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i n  fig. 2, pl. XI). The functions of these internal canals have 
not as yet been traced out ;  I even failed to observe their ex- 
tensions into the internal space. Gosse, and others, suppose that the  
eggs and spermatozoa are ejected through tliem, thoogh I usnally 
observed these conveyed through the mouth. The tubercles placed 
on either side of the gonidial canals, have been called lcntyinee, they 
are srualler than the others, and bipartite, (see 1 in fig. 2 of pl. XI). 
There also often extends a groove froin the gonidial canal towards the  
periphery, wliich has been termed gonidial radiua, but  this is hardly 
traceable in  our species. The greenish or pale flesl~y colonrs are 
occaaionally very distinct on tlie lips, and the internal muscular tissue 
of the latter is stronger, than that of the disk and ol the tentacles. 

g. The throat is the immediate continuation of the lips into t h e  
interior ; i t  is  longitudinally sulcated, the furrows being marked by 
greenish lines, produced by the  contraction of the pignlent layer. 
The length of the  throat from the lip to  the Iuryn.r, is about half a n  
inch; towards the base i t  is slightly enlarged, nnd then forms a 
strong projection (the Zary7w) into the inner space. 

h. All along the throat the inner muscular layer, with the scleroids, 
is rather cousiatent, and especially so at  the larynx, where i t  is very 
tough and nearly cartilaginous, often more so than a t  the bases of the  
septa themselves. This muscular strength of the lips, of tlie throat, 
and especially of the larynx, is of course indispensnble for the existence 
of the animal, being not only required for the seizure of the prey, in- 
tended for food in the stomach, but also for i ts  retention. 

i. The stomach, the internal nxial cavity, is produced by a n  
insinuation of the inner margins of the septa, these projecting 
to a greater or lesser extent into its space. The stomach extends 
from the larynx, wliich guards its entrance, to  the base of the 
column. When the animal is expanded, tho height of tlie stomach 
measures about 8 of the totnl height of the column. Gosse states that  
in some species, he observed internally on the septa thin, coloured 
layers, and is  inclined to explain then1 aa a sort of a substitute for 
the  liver. Nothing of these layers was observable in  nny of t h e  
specimens ol the present species examined. The stomacl~ial cavity 
is  the recc~)taculum of the food, aud contains besides several other 
orgnus nllich are plnced pcriphericully. 
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k. On the internal side of the larynx, and next to the entrance of 
the  stomach, are suspended the mesenterial-threads, or c~aepedq 
Theee are, in the present species, flat bands of one, or one and a half 
inch in length, being of a pale greyish yellow colour, and with the 
lateral margins partially rolled in, 00 as to have the appear- 
ance of nearly cylindrical tubes. They hang down loosely, and the 
greater portion of them lies in small lieaps round the centre of the 
base. Their more central position as regards the reproductive organs, 
is clearly visible in the view of the base, (pl. X, fig. 5). There are 
always numerous thrends together, but they cannot be easily distin- 
guished through the integument of the base. 

In  figure 1. pl. XI, is given a representntion of a specimen, which had 
itself turned inside out. In  the centre the thickness of the primary me- 
eenterMl septa is clearly tracenl)le, then the pairs of the ovaria, partly at- 
tached to the septa, and beyond those townrds the periphery, the very 
I I I I I I I ~ ~ O I I S  erczepeda, and thcn follow the tentaclee, with their shnmlren 
tips ;-two of the threads extending beyond the periphery representing 
the ocontia. The c r q e d a  are Aeen constantly winding up and down, like 
worllls, contracting and expanding, and thus shewing great vitality, bat  
I have not observed in them any rapid motions; they are never ejected 
throng11 the cinclides. Examined uiller the microscope (see figs. 8 and 
8a, pl. XI) their cnide are seen to be arranged in two marginal rows, 
lying with their longer diameter perpendicularly to tlie length of the 
craspedum, and leaving in the middle a sort of a canal or a string, 
which is filled with a cellular substance and a very large number of 

cells ; no larger cnidce being visible in the centre. The cellular 
eubstance probably mis ts  in effecting the muscular motions. The cnidm 
are distinguished by a considerable length, (the longest about &th 
of an inch), being rather titraigllt, generally attenuated at one end, 
and usually shewing in a sliglit curve an indistinct central line, indicat- 
ing a moderately long but very tliin ecthoreum ; this latter is rarely seen 
ejected, but if it  is it  appears t o  be about one-third longer than the 
nettle-cell itself. The thinner ends of the mid@ sliglitly project 0s 
the lateral mnrginal surface of the craspedal bands, giving them 8 

very fine ciliated appearance. Numerous pigment cells and others are 
also observable between the inarginal cllkl~?~. 

The true nature of the craspeda in the physiological economy 
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of the animal is not known, and various snggestions have been 
made as to their signification. It appears t o  me thnt ruost pro- 

bably they represent solue organs of secretion. It is, however, 
likely thnt they 8180 serve other purposes nt the fiame time. 1 
shall subsequently relate a case mliicli tends to prove thnt they 
are especially active when tlie Sagnrtia tnkes some food into i ts  
stomnch, thus, by their naturnl central position, they not only guard 
t h e  repro~luctive orgnns agninst any injury from hard pnrticles whicli 
are received nu fool into tlic internal cavity, but they mobt probably 
also fncilitnte the mncerntiorl and digestion of tlie footl. The ready 

nutriment, or chilus, must be absorbed by tlrc entire inner surface of 
the body, far no special organs are observable for ite distribation. 

1. Neat in ituportntice, for the existence of the ani~nsl,  appear to  be  
t h e  aco?btia, which are also flnt bands consisting of cnida ; these being 
likewise arrnngeci transversally i n  two rows on either side, leaving a 
narrow space in the ceutre which is, however, in  the present case occu- 
pied by large trausparetlt cells, a very small qunntity of a fine granular 
substance, and by cnida of different size (see figs. 9, 98, 9b, pl. XI). 
T h e  ninrgirial c ~ l i d s  arc projecting nt the eclgcs about one-fourth or 
one-fifth of their lengtli, and not unu~ual ly have their ectlrorrcn ejected. 
The  cnid:e of the nconlia are distinguislrcd by their grent length 
(some of them being nbore &th of an inch) ; they are eitlier strniglrt, 
or more often slightly cnrvcd, nnd nl~nost equally nttenuated on both 
ends. The ecthoraa, when ejected, often exceed the ciziu'~. by one 
half of their lengtli, and are sometimes doubly ns lottg ; their tliicklleas 
is about +h of that of the cnitlcz, being hollow nnd provided nenrly t o  
the  tip with short, reversed cilia (fig. 9a, pl. XI). I t  is not itnproba- 
ble that tho ecthorceu of all the other kind of clbids are also bearded, 
but I have not been able to obscrvo their n ~ i ~ i o t e  cilia. The 
cellular subfitance in  the centre of the acontia is trnnspnrent, but 
the  large iluulber of the mnrginal o~ich produccs a ~ i l i l l ; ~  white 
colour, which strougly contrasts with the pnrple colour of tho orar-ia 
and the yellowibh c ~ a e ~ e d a ,  and thus nluketl thc accnt~u rentlily 
dibcernible. 

The acoictla are in  constant motion, expanding nnd contracting, 
and winding up  nnd down in different directions; their m o \ ~ e m c i ~ t ~  

'being much quiclter, than those of the craapeda. Their lerlath 



generally amounts to  three or four inches, probably sometimes 
more. I have seen them ejected on every part of the column, 
even a t  the  base, when the animal is  forcibly removed from i ts  
place of attachment, i n  which case the large numbcr of the acoiitda 
forms a regular net work round the animal. I t  is, I believe, 
principally due to  the bearded ecthorea of the cnidce, that the acontia 
stick firmly to every thing mhich they meet, until the hooks are 
forcibly removed, or uutil the organs themselves relax. For small 
anilnnls the acoutin arc, tl~erefore, formitltible weapons, and there can 
be little doubt that the fluid of tllc enida: acts as a kind of poison, in 
t h e  same a n y  as it does in tho Acalcpftm. 

The different modes of emitting the acontia from the body will 
be  mel~tioncd subtlequently, but I must make here some observa- 
tions regarding their internal attachment, although it  is very 
difficult to pronounce a conclusive opiniori on this point. I have 
dissected severnl specimens for the sole purpose of obtaining a clear 
idea as to thc plilces wl~cre the ncontia originnte,* and i t  nlwnys 
appeared to me that some of tllcrn arc attached a t  the larynx, between 
the ovnria and the cmspeda, but nt the same time tliere seem to be 
soiue of them fixed below, lienr the centre of the base, between t h s  
muscular thickenings of the mesenterinl folds. I am not aware 
whether any thing about the attaclin~cnt of the ~ ~ ~ c m l i u  has been 
previously obeerved, and i t  is possible t l ~ a t  the basal nttuclinient is 
only auxiliary to  the one a t  the larynx, so as t o  s u p p o ~ t  the mus- 

cular power required for their eniission. 
m. Eocli ovarizcm consists of two parts, one placed on either side of 

the p ~ i n ~ n r y  scptn. The ovaria arc long u~tduluting strings, which are 
firmly attached with one end on the internal side of the larynx, then 
particilly all along the iuternal cavity between the x~lesel~terial folds, 
and loosely by some threads to  the base. The halves of each pair nre 
perfectly symmetrical, they run in a slight curve, generally parallel to  

the co~lvexity of the column. The colour is a Iluish.purple, sligl~tly 
varying in tint in  different specimens. 

This operation is indeed not so simple, as it would appear, judging from the 
transparency of the auimal. As soon us n poi tiou of the Sayurtiu is cut uK, it 
in~medintcly contracts to  suc11 a degree tLnt it is almost impoasible to observe. 
separately nny of the intenid parts. 
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Blainville mas one of the first who pointed ont different sexes i n  
the detiniacea, and since then, it has been repeatedly stated, tha t  
Bonle of the species are hermaphrodites, while others appear to  be aex- 
aally distinct. I have examined a large number of specimens of t h e  
present ~pecies, and always found the  ovarian strings consisting of 
mu only, being connected by thin threads, attached to a conspicuous 
median string, and enveloped i n  a pale purplish coloured mucoue 
eubstance, (see pl. X I .  figs. 10, Ion, lob). The eggs usually were - of various sizes, some of them small, evidently i n  a young stage, 
others much larger, those of largest size measuring about & of an 
inch i n  diameter, so aa to  be distinctly visible even withont a 
glass, (see fig. 10a, pl. XI ) .  The apparently ripe eggs were perfectly 
globular, each attached to the ovariuru by tr thin string, i t  possessed a 
markedly thickened epidermis, surrounding a finely granular dark 
aubstance, and having a large, usually eccentric transparent spot, 
with a minute opaque centre, (see fig. lob ,  pl. XI).  Besides 
these eggs there were always smaller and larger globular Inasses 
of irregular shape visible ; they were in n constant rotating motion, 
and probably represented earlier stages ol ova, or o then  in a 
state of furcation. Boiled in  hydrochloric acid, the ova remained 
almost unchanged, from which it would seem that  their epidermis 
partially consists of chitin, which I have reason to believe is also 
represented in the integument. I n  the mucous substance of t h e  
ovaria cnidm are someti~ues observed of an elongated oval shape, 
having n thin remarkably long aud strongly bearded ecthorreum, IM 

represented in fig. 10c on pl. XI. 
With respect to the sexoc~l difference of our Sagartia, I have t o  

record the iollowing o b s e r v a t i o ~  which, when confirmed, may throw 
sorne light upon the  generative system of tlie dctinincea. After 
baring Itept the specimen, figured on pl. X, and the history of wllich 
I shall relate subsequently, for abont 18 days in  my aquarium, i t  be- 
gan i n  snlall quantities to iavue from its mouth a milky white, 
viscous su\)stnnce which, upon examination linder a very high power 
of the microscope, appeared to consist of small round globules of 
different sizes, not however exhibiting any motion. There were only 8 

few cnidre interspersed in that mass. Sickly Actink are said often t o  
'imue tr siulilar white substance, but i n  the present cese I could no t  



see the slightest distinction between the character and form of those 
grannles (pl. XI, fig. 11) and early stage of eggs, attached to the 
ovnria themselves, except that the former were deprived of the purple 
eoloured coating, which always surrounded the latter, when connected 
with the folicles of the ovaria. I n  connection with the white viscous 
m w ,  there were occasionally issued pale yellowish, contorted bands. 
Each of these consisted of a thin but tough, almost leathery skin, 
with numerous irregular partitions (pl. XI, fig. 12) fillad with 
extremely minute spermatozoa; on one side the edge of the band 
wee considerably thickened. The spermatozoa appeared aa round 
globules, each with a very thin and short tail (pl. XI, fig. 13) ; their 
motions were extremely rapid in all directions, and whenever a few 
eggs were introduced into the mass, the spermatzoa were seen 
collecting round each (pl. XI, fig. 14), until they formed a regular 
coating to  it. Eggs observed a few hours afterwards, distinctly 
exhibited a motion of their fluid contents, but I have not been able to 
trace their further changes and development. I t  is not at all impro- 
bable that the spermatozoa, and in fact the whole of the male folicles, 
are developed, aa in many other corals, either a t  a certain season of 
the year, or at a certain age of the animals. The act of f~mctification 
may result in the death of the animal, but this is not at all likely to 
be always the case. I slinll subtiequently again recur to this subject 
il; somewhat more detail, ae connected with the existence of the 
animal. 

c. Phyeiology. 

I n  tracing out the principal physiological phaenomena of the 
present Sagartia, I may beet attain my object by briefly relating the 
history of the specimen figured on pl. X. 

The specimen was obtained, on the 22nd March, 1868, in a tank 
close to the railway station of Port Canning. I filled my aquarium 
with a quantity of the same brackish water, and placed the specimen 
with several others of smaller size in it. During the first ten days, 
the large specimen exhibited great activity, usually having its 
tentacles spread oat, attacking every small animal that came in 
contact with them. The six primary tentacles, being coiisidersbly 
thicker than the rest, were bent out in a curve, usually leisurely. 
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moving about between the bases of the other tentaclcs. Tlie lcast 

touch with n solid object of any part of the body, or even an un:~sual 
movement of the water, or tho sudden direction of the sun's rays 
against the animal instantly effected its sensitiveness, the effect bcing 
a total or partial contraction of the body. A t  this act a quantity of 
wnter was emitted, and generally a few ncontia were ejected fro111 the 
cinclides of the collar, this bcing done with snch a force, as to  make 
the  acontia rise nearly two inches in  a perpendicular direction. They 
usually remained for a few moments in the extcnded position, and 
were then gradually rolled up in a closely coiled spiral line and re- 
tracted. Seldom mere there any acontid seen to issue from nny other 
pnrt of the column. According t o  the mngnitndc of the distnrbance, 
from one to nbout five minutes elnpsed before the animal, ~vlien it  
had once entirely closed tlie disk, expnrided again. 

After the first ten days, the specimen gradunlly l o ~ t  ~ o m m h n t  of 
i ts  high sensitiveness ; i t  almost constantly rcrnaincd expanded, Lot 
the tentacles were much less active than before, and it rcquired a 
rather forcible touch to induce tho animal to  retract them. I n  a 
similar manner, the  expansion of the body, or the unfoltling of the 
tentacles was remarkably slow, though the .nnimal would not volnn- 
tsrily remain closod longer thnu five or six minutes. Other specimens, 
however, which also partially lost their original sensitivcncss, ~vould 
remnin closed for several hours ; some of them did not expa~ld their 
tentacles, even for many days, a t  least not in the day time. 

The acontirs mere always first discernible to begin tlieir movement8 
near the centre of the bnse, proceeding towards tlie periphery, then 
rising along tlie wall of the column, till they met a cinclis, through 
which they were ejected ; they did not, however always rise as high ns 

the collar. MThen they came in contact with a foreign objcct, they 
attached themselves so firmly, that they had to be rcrnoved with force. 
This attachment is, as I have already stnted, undoubtedly due to  the 
serrnted or bearded ectliorma of their c n i d ~  wliich are of consider- 
able length. The ejection of the acmtia  is almost momentn~~ous, but 
the retraction sonlctimes extends over 8 or 10 minutes, or even 

longer ;-in a perfectly Ileulthy animal for about three minutes. When 
the acontiunt is retmcted within the body, it  again usually remnins 
lying for ~onietirlle alollg the wall of the colulnn, or is coiled up  a t  tile 



periphery of the base, till it wholly disappears towardu the centre. 
1 have nevcr seen any acontia issuing from the tentacles, or any part 
of the disc; as a rule they are emitted only from the sides of the 
column, but w&n the auinial has been removed from the place of 
its attachment, I have seen them as already stated, to be emitted from 
the base near its periphery. 

Gosse says that each cinelie is not assigned to a special acontium, 
but that a t  the contraction of the animal, a quantity of water is thrown 
ont, carrying the acontia with it, and issuing them through any cinclis 
which happens to lie nearest. This appears in general to be correct; 
but a t  the some time i t  can, I believe, hardly be questioned that 
some muscular power is connected with the issue of the acontia, and 
perhaps the motion of the water only supports the former principal 
action, and directs the aeontiurn towards a cinclis. It would be, far 
instance, impossible to understand why in the fresh and healthy 
animal, nearly all acontia issue st tho collar ; and besides that some 
of them are under circumstancos issued with great force in a contracted 
state of the animal, where extremely little water is given out. More- 
over it is very probable that the same muscular power which retracts 
the acontiu, after they were ejected, is also in operation at the act of 
their emission. 

Regarding the digestive system of which I have previously treat- 
ed, I must here record a very interesting observation, inasllluch 
as it supports the suggestions previously made. 1 fed a large 
~pccimen with a small Crustacean,-after it had been slightly press- 

ed, SO as to reduce its active motions, and prevent its escaping 
from the mouth of the animal. The Sagwtia kept the Cnlstacetrn 
for about five minutes between the lips, and then by almost insensibly 
slow movements of the labin1 muscles grstlually swallowed it down. 
When this had been done, it remained in a half contracted position 
for more than an hour. During this whole time the craspeda were 
wen much more actively moving about, than either before or after 
that. The Crustacean mas actually so thoroughly enveloped in the 
net of the cmspeda, that I could not trace its form ; even the next day 
tho craspeda werc seen more approximate and arranged round the 
eentral space, than they were on former occasions. This obuerva- 
tion appears to be in favour of my preyious statement, that the 

7 
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physiological signification of the w q e d a  is to some extent that 
of secretive organs, aa liver, gall, panacreas &c., being essential 
lor the digestion of the food. It would be probabl~ going tow far 
in stating that the ready chylus is also conveyed throngh the cm8pda 
to the body, though the anatomical structure of their central portion 
is not directly opposed to this opinion. There can be however, little 
doubt that by the numerous marginal ma&, the crmpeda have 
among others the object of protecting the generative organs from any 
injury which could be prodnced by the objects taken internally ae 

food. The aeontia evidently only serve for external defence, they do 
not seem to have any other physiological duties to perform. 

Passing thme remarks, I may return to the history of oarspecimen. It 
remained in the lew active etate, as previonsly described, for about 8 or 
10  days. After this time it generally somcwhat retracted the tentacles 
raised the disk and the lips (pl. X, fig. 7), and began to  emit from the 
mouth a granular substance, the granules appearing, as I have already 
noticed, to  be eggs in very early stages of development. The white 
snbstance was extremely viscous, and in irregular masses more or 
leas resembling contorted strings. The next day I observed that, 
besides the white substance, there also were pale yellowish strings 
issued, containing the very minutest ~permatowa, ns above described 
(p. 47). This issue of wliite substance, with eggs (1) and spermatozoen 
follicles lasted in intervals for'two days, after which the specimen began 
to  expand and conti-act its body in various ways. The tentacles were 
reduced to about half their usual length, the lips were projecting, the 
disc was occasionally produced, then again retracted, the collar more 
or less inflated, and at the same time, either the upper or the lower 
part of the body attenuated and extended, sometimes t o  more than 
double the usual length, (see pl. X, figs. 6, 8, 9). These various 
transformations of the body were observed for aboat 8 hours, during 

which time the Sagaltia Ieft its former place of attachment, (being a 
emall piece of wood) and was seated at the bottom of the aquarium, 
on a horizontal ground. m e  next morning the specimen wse found 
flat, perfectly turned inside out, exhibiting all the internal organs, 
( 1  XI,  fig. 1 )  The ocontia, craapeda, and even the tentacles slrewed 
mbsequently signs of vitality for more than 24 hours. Upon examining 
the figured, and another specimen which died under similar conditions, 
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I found that the eggs on the ovaria were rather larger than nwnlly in 
other live specimens, and the spermatozoa were accnmnlated in large 
numbers between all the mesenterial folds, and some of the pale 
strings which contained them, appeared to be attached irregularly 
between the ovaria. In  a third instance they almost seemed to me that 
they have taken the place of some of the craspeda. 

The important question resulting from this observation is, whether 
the death of the specimen was an accidental, or a natural one. I 
would not in the least deny, that the somewhat different conditions 
under which the animals were placod, accelerated the death of two of 
the specimens, but i t  would be strange to affirm that their death waa 
caused merely by these different conditions,* inasmuch as they had 
hardly any influence upon other specimens, living in the Rame 
aquarium, and remaining healthy for a long time. Before those 
observatione were made and afterwards, I had at different times dissect- 
ed several specimens, but I never found a trace of any spermatozoen 
follicles, or any spermatozoa between the ovaria, though the ova were 
sometimes of large size and highly developed. I have, never observed 
internally any young Sagadh. Still i t  appeare very probable that 
the present species is like many other Actinkma viviparous, thin 
being the ordinary course of propagation. I have likewise not 
observed any buds or stolones, or a natural division of any of the 
epecimens. However, either at certain timea of the year or, more likely, 
at a certain age the male follicles may be formed and spermatozoa deve- 
loped in large numbers. The death of a specimen after the act of 
fructification may be only an accidental one, but this has still to be 
confirmed by other observations. In the specimen of which I have 
given the history, the eggs remained after its death perfect, only 
loosened from the ovarian string, while the other animal substance 
quickly decomposed. Gosse says that he once observed an Actinia i m i n g  
spermatozoa, but he doea not state whether the act resulted in the death 
of the specimen or not. Blaiuville's observations, if I remember rightly, 
gave a distinct proof that in some species ovaria and spermatozoa are 
developed in one and the same specimen. 

Being probably a slight alteration of the percentage of the saline camti- 
tnente of the water, caused by evaporation, (though this pementage wan 
maintained as muoh as possible), greater exposure to light and inoreased 
temperature, want of sdc ient  motion in the water, eto. 
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I t  is aqnnlIy'state(l that, when an Actinia is cnt into a number of 
pieces, each rcstorcs itself to a perfect animal. Though this kind of 
propagation no doubt hns its limit, I may, record, that  experiments 
made on some specimens of this species i n  general confirm the great 
vitality nnd reproductive power of the Actiniacea. 

With the object of observing some of the ovnrin, I once cut a speci- 
men in two hnlves, and left one part of it in water attached to a piece 
of wood. I n  about 24 hours I found the half Sagartia closed again and 
after a few days the animal mas perfectly restored, only counting a 
smaller number of septa, but even these mere in  time partially replaced. 
The specimen, however did not grow larger, nlthongll I fed i t  with 

, mosquitoes and various larvae for about six months. The other half 
which was removed from  it^ place of attachment died shortly aftenvards. 

d. Habitat. 
It is generally stated that  all the Actiniacea are truly marine 

animals, and there are indeed very few instances known where 
species hnve for a time been kept in  aquaria in which the saline con- 
stitueuts of the water were in proportion considerably less, than repre- 
sented in pure tlea-water. Actinia, and others, are sonletiues found 
attached to rocks above the low-water mark, or living in small pools 
of sen-water, but I am not ncquainted with any record of a species 
having been observed living permnnently in  brackish water. 

The present species was found, as I have already stated, i n  one 
of the tnr~lcs close to the rnilwny station of Port Canning. I t  lives 
here attached to oltl trunks of trees.* I have not observed i t  in  any of 
the other tanks, partially on account of a difference in the water, 
partially on account of the want of any fit places of attachment. The 
specimenswhich I collected were of different size, the smnllest about 
one quarter of an inch in the basal diameter, and the largest measuring 
about 18 inches in  the same diameter. They usually were seen 8 
or 10 inches below the surface of the water but sometimes a t  the sur- 
face itself; sometimes even a part of the animal was nbove it, and 
while the exposed portion became perfectfy dried up nnder the direct 
influence of the sun, the other half remnined as usually vital. 

Slight progressive ulovements have often been observed in Actdnics 

Hackcl's name Pctracalqhm would on this scconnt not euit this species, we 
hnd to oreato a name something like Lignwlephct.. 
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and I may mention, that  one of my specimens moved i n  24 hours by 
gradually contracting and expanding i ts  baee* four inches on a level 
horizontal bottom, and three inches on the perpendicular side of the 
glass, so as to  reach the surface of the water ; in  all therefore seven 
inches. A11 the specimem shewed a particular liking to move nearer 
to the surface of the  water. The above shews thnt the Sagartia ha4 
the power to  move progressively at  abont the rate of 0.26 of an inch i n  
one hour, which is comparatively n very quick motion for these usually 
eessile animals. 

The  species is also common all along the banks of the Mutlah river. 
Dnring low water the specimens often remain for honra exposed to the 
direct influence of the sun, attaclicd to  wooden pillare, stems of trees, 
&. Each specimen always retains a large quantity of water during 
the time of exposure, and givea a portion of i t  up when disturbed. 

I n  conclusion I have only t o  mention a few words regarding the 
chemical constituents of the brackish water, in which the aniinals 
were found living, as compared with those of sea water. Mr. D. 
Waldie, who very kindly undertook t o  make an analysis of the 
water, tells me that  1000 grs. contain a total quantity of solids of 
12.87 gm., of which are 0.78 sulphuric acid (anhydrous), 0.78 
magnesia and 0.23 lime. Mr. Waldie further observes, '' the arrange- 
ment of the constituents is arbitrary ; supposing the acids and bases 
are combined i n  accordance with the analyses usually given of sea- 
water, i t  will ~ t a n d  as follows :- 

....................... Chloride of Sodium (including potassium), 9.81 
,, ,, Calcium , ............................................. 0.46 
,, ,, Magnesium,. ......................................... 0.93 

S u l ~ h a t e  of Magnesia ,... ............................................... 1.17 
Carbollicacid, &c ., ..................................................... 0.50 

- 

12.87 

This will be found very nearly the conlposition of sea-water as to  its 
prillcipal constituents, but i n  quantity amounting only to very nearly 
one-third of sea-water for the same volume of water." Dana in his 
Manuel of Mineralogy also states that the amount of solid substances 
in  sea-water clianges between 32 nnd 37 parts in  1000 pts. oi water. 

Measuring abont ono inch iu diameter. 
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W e  may, therefore, say that the brackish water from Port  Canning is 
composed of very nearly onepar t  of sea, and two par& of river-water. 

The occurrence of a species of Sagagartia in brackish water, resembling 
in nearly all respects of its orgnnisation marine specim, is one additional 
fact how often an animal has i t  in its power to select or change the con- 
ditionsof its life. I t  does not apparently depend so much on tlie quantity 
of certain solid constitiients, composing sea-water, as i t  does on their 
presence in general ; smaller quantities of them may occaeionally have 
no effect upon tlie animal life, but the absence of one or the other 
of them could likely produce a thorough change in the fauna. 

Considering the great disturbances of the atmosphere which have 
taken place towards the close of the lest year (1867), we could 
suppose that these corals may have been transferred from tlle sea coast 
in the tanlr accidentally. This however is not tlie case. Although 
the water of the river is subject to  constant changes of flood and tide, 
and contains a large proportion of fine mud and silt, which undoubtedly 
would greatly interfere with t h e  existence of most other corals, the 
Sagartice live in  i t  in large numbers. I also found them several miles 
north of Canning, in tho tributaries of the  Mutlah river, where the 
water is often much less brackish than further south. Besides the 
Sugart ie  there are in  the same tanks at Port  Canning, and in the 
neighbourhood, a large number of most interesting species of Mollusca 
living which mostly belong to marme types. Many of the animals may 
die or otherwise become less active, when during the monsoons the 
water of the tanks is nearly quite fresh, but some of them certainly must 
survive. Pure fresh water, or even that of the Hooghly obtained at  the 
height of the flood, acted injuriously on the Sagnrtia. The animaln, 
when placed in i t  were momentarily paralysed, though exhibiting 
vitality for some time afterwards, but they died in about 24 hours; still 
I think i t  very probable that the specimens would gradually and in , 
time get accustomed to the Hooghly water also and they probably also 
occur in  this river further south, and nearer the sea. 

I have associated with this extremely interesting species, which gave 
me the opportunity of observing so mnny new points regarding the 
anatomy of the Aciiniacea, the name of my friend, &dinand Schiller, 
who haa been 80 actively engaged in the improvements of the  locality 
whcre the ~pecies waA discovered. 



Sub-phylum, HIMATEQ A.* 

These animals are also called Moluscoidea,-they are without a 
complete nervous system, the h w r t  is wanting and if present i t  is  
without an auricle. 

Chs ,  B a ~ o e o a  or CILIIPWA (Polyzoa, auctorum). 
Heart and special organs of sensation wanting. 

Sub-cla88, GYMNOLEMA.~ 
With a simple row of tentacles. 

Order, C H I L O S T O ~ L ~ T A . $ - ( C O ~ ~ U ~ ~ ~ ~ ~  dlOrb.) 
Cells more or lese ovate, aperture not produced, closed by an 

operculum or a muscnlar lappet. 
8th-order, ~ C R U S T A T A .  

Cell8 more or less attached by the entire, or a portion of their base. 
Tribe, MEMBBANACEA. 

Cells above wholly or partially membranaceous, the  aperture being 
situated in that membrane. 

Pamily, FLUSTRELLABIIDI. 
Cells without special pores. 

Qenua. ~~IE~~BRANIPORA, Blainville. 
Cells large, depressed, their single layers generally incrusting 

different ohjecta; upper portion mostly membraneous ; aperture with 
simple, entire margins, situated a t  the anterior end. 

Species. Membranipora Bengalensis, Stoliczka, 1868. 

P1. XIL 
.&en&. polyzoarw semi-calcareo, sirnplici, incrustante MU varie 

torto ; cellulis deprcssis, sezangulnribus, loragioribus quam latie, in 

seriebus a,?terna~rtib~bsposi&, supra memhranaeek, 9ninulissime porosis, 
infra ac lateralitm calcareis, i n  adultis ad  marginen& superiorem non- 

nullis gpinie solidzslis partlum elevati9 imt&is ; apertura i n  adultis 
epeciminibus sub-rotundata, antice ad  tepnzinathem sitrs, ~ n a r g i n i h  
integris alipuantumpromdnentihs circwmdata ; r n a r g i n e p o s t e r ~ r i ~ a u l o  
product0 utque sa?piue quatuor v i n i e  postice prolongatibus instruct0 : 

Haecl;el, UenerclZe Morplwlogie, Berlin, 1866, Vol. 11. p. ov. 
t The other sub-class form the PEYLAC~OLXMA. 
f The other orders are Cyclostomcrta, Ctenostornata, Paludicellea and U r n -  

tellea. 
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spinis inmqualibus, exteriorilus brevioribu.9 p u n t  iliterioribw. dniwiul 
eirescente album, tentaculia longis, 11-18 instructu1n. 

a. firm of cells. 
The polyzoarium of thia species is extremely variable, i ts form be- 

ing altogether dependent upon that  of the object to which i t  is attached. 
I t  is either found incrusting stones or wood, or i t  grows on different 
wnter-plants,beingthen variously contortedand apparently partially free. 
According to this tho cells undergo many variations, often so much so 
that  it is extremely difficult to  determine the charactera of the specie.. 

As a rnle they are hexagonal, slightly elevated, abont twice 
as long than broad and posteriorly emarginated (pl. X I I ,  fig. 1, f). 
The base nnd the sides are i n  full grown cells always aolid, the 
upper portion more or less membrmaceous, representing a usually 
slightly convex, very thin coveriug. The upper margins of the solid 
portion of the cell,-where the thin membrane is nttached-are some- 
what raised, and each cell is separated from the nest  by a slight furrow. 
Tlle aperture lies a t  the anterior end, being roundish and provided 
with somewhat thiclieued, elevated and soliti.lips. The anterior portion 
of each cell with its margin extends into the  basal indenciation of the 
previous one, while the posterior margin of the aperture is  much 
Illore prominent, possessing n small thickened projection which is 
posteriorly often prolonged into four, radiating spines, the,outcr pair of 
these being much eliorter than the inner one (see pl. X I I ,  fig. 2). 

I n  consequence of the greater elevation of the posterior margin the 
aperture, when viewed perpendicularly from above, appears almost semi- 
circular, but viewed a t  about an angle of 45 degrees from thc front its 
rouncl shape* is distilictly perceptible. Theposteriorupper portiou of tlre 
cell is always convex, thin, fincly perforated, and according to the differ- 
ent stages more or less solid. The radii or ribs originate a t  the upper 
lateral solid edges and extend in n more or less regular wny from 
both sides toward the centre. Sornetimes, but not usually, they unite 
in the median line and form solid cross bars. The length of tho 
radii also varies with the age of the cells, but their number sppcars 
erltirely to depend upon the length of thc cells, (see figs. 3,4, pl. SII). 

* I mcntiou this point hem pnrticularly, becauso tho snme vour~l ish form of 
the npertnro also occuvli in marly mnrir~o Ccllcporv: and LepraEda,, and is usually 
utsted to Lo aeuriluuar, tliough in renlity it is uot so. 
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h live specimens, the cells are so thoroughly transparent, tliat 
their detailed structure is very difficultly noticed; but in  dead cells the 
membranaceous covering generally disappears, aud the solid radii or 
spines are seen to project towards the median line. I t  is, however, not 
always the case tliat they can he observed, even when the cells appear 
well preserved. On account of their great tenderness, they not only 
become in dried specimens vaiiously contorted, but are often very easily 
broken off; such is the case in almolit all the fossil blentbraniporce. I11 

some, even very old cells however, they remain rudimentary, or d6 
not develop a t  d l ,  with the exception of, one posterior, median spine 
which is always present. Again other very old cells become en- 
tirely incrusted, even a t  the aperture. All these rnrintions bf the 
form of the  cells and the differences in the arraugenlent of the 
marginal spines are amply exhibited in figure8 1-4 of plate XII, a ~ i d  
these will give a better idea of those changes than any lengthened 
description. 

I hardly need to notice the great importance of tho study of those 
rtrnctural differences of the cells in ouc and the fiame species. 111 the 
present c u e ,  I find that the cells which spread over a large flat surface 
nsually are sliort a i d  broad (fig. 3), those which incrust small, thin 
stelus of watcr plants, nnd the like, are much elongnted and narrower 

(fig. 4). Were tliese forms not passing one into the other, and had 
the  nnimals not in each case been observed, one would certninly map 
think to have a good reason for acknowledging these forms as distinct 
spcies.  How different would this be in  the case of their being fossil 
Lepralia or Hmnbranipora ! I t  is certninly true that  we often de- 
scribe merely fossil forms, and not species. 

Only the sides and the base of the cells are, ns I have previously stated, 
solid ; they are chicfly composed of carbonate of lime, forming a thin po- 
rous layer. Each cell communicates through a largo pore with each of 
the  six adjoining cells. Two of those larger pores are found on each 
side and one in front and one behind. Sometimes, however, in younger 
cells the number of large pores is greater. When the polyzonrium is 
partially free, for infitance in  growing round a quantity of a l p ,  each 
cell nsiinlly has a t  the base a long membranaceous tube, through which 
a mnwle, originatin? a t  the lower ai~le of the mantle, i~ protrnded, 
attaching the cell to  the plunts, (figs. 7 :rnd 8). The round opening 

8 
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of this tube brocken off, with a slightly raised margin, is  generally 
visible near the ee~itro of the basu of each dcad cell, when mref111ly 
removed froru its place of attacliment ; i t  is rarely wnuting except in  
very oltl cells (see pl. X I I ,  figs. 6 and 6). When, however, the cells 
are firmly attached with thcir entire base the opening often becomes 
closed up, and in time disappears nltogetlicr. Viewing tho basal 
portio~l of a polyzoariuni eacli cell appears separated from the others 
by a raised mn~gin,  while their riiedinu portions usonlly are sligl~tly 
excavated. The surface is finely porous. Tlic usual colour of the 
cell is pure white, occasionally slightly opnc or brownish. 

b. Animal.  

There is little of special interest that I can mention with reference to 
the  animal of this species. It is  enveloped in rt perfectly transparent 
mantle, which lines the internal, slightly rugous ~urface of the cell, 
and appears to be finnly attached to i t  posteriorly ancl a t  the margins 
of the aperture (see fig. l,f, pl. XII) .  Wlien the cell is broken and 
t h e  animal taken out, the mantle generally remains with tllc cell; 
it is therefore very difficult t o  trace out the connection of tho 
animal to its mantle. 1 have only observecl n fcw vcry thin ninscles 
posteriorly, bot none anteriorly, thougli they nlso may exist. Eqnnlly 
difficult is i t  to  observe the animal expanded, hecnuse the slightest 
motion of the water compels it  to rcnlnin closed for n long ti~iie. 
When it  protrudes out of its cell, the totnl length of the tentacles 
and a portion of tho collar is visible. I n  the  ~ctrncted position 
the T7-j0r11b twisted viscera can be clearly traced through the cell- 
membrane. I n  the animal, take11 out (fig. 1, h) of its cell, the 
length of the retracted tentacles (k) measures ncnrly one fourth of 
that  of the entire body ; they are separnted by n groove iron1 the 
musculnr larynx, in  the centre of which lies the mouth; then 
follow the viscera, usually somewhat contorted, being thickest in 
the  middle, and by a slinrp twist joining the membrane wliich 
surrounds the tentacles at  about one-third distance from their 
base. At  the end of the visceral cavity, there is usually seen one, 
seldom two or three oval, dark bodies,-probably statoblaats. These 
vjcwed under the microscope, seemed to be filled with a rnther 
homogenous, granulur mws, but somctinies there wrw a coutorted, 
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dark string visible, and the rcst was filled with a clear flnid 
(fig. 1 i ). Whether this difference is due to  different stagcs of growth 
1 am not in  a position t o  say. I have not observed their develop- 
ment in  the present species, hut I hope t o  recur to  this subject a t  some 
fnture occnsion, when treating of the developmcnt of some of our fresh- 
mat er Bryozoa. 

The microscopical s t~uc ture  of the animal is a granular, or cel- 
l u h r  substance in which numerous greenish pigment cells are inter- 
spersed. There is no trace of cnidrs, such as described in the Actiniacea 
and A c a l e y h .  The tentacles generally are moved about slowly, not 
being usually widely separated from each other, and the move- 
ments of ench are independent from those of the other, they also 
often have the  tips bent ontwartl, (see fig. 1 ,  g, pl. XII). I t  is 
generally stated that the tentacles of all the Bryozoa are tubular, bu t  
i n  the  present species i t  always appeared to me, that they are flat 
bmds  with the lateral edges follled in, so as to leave a broad furrow 
in the  middle. They consist of about six or seven rows of large 
angnlar cclls, being finely ciliated on either fiide. Tho cellular 
structure is perfectly different from thnt of the tentacles of the cornls, 
but rernarkably resembling, for instance, that  of the tcntncles or 
eye-pedicles of small Gastropodn (see pl. XII. fig. 1, k). 

c. Qroict7~ of the polyzonriuln. 

The progresqire growth of tho polyzoarium of the present species 
dcscrvcs a filiort notice, inasmuch as the observations on this point are 
as yet rnther imprrfect. 

The terminal end of ench fresh polyzoarium (see fig. In)  is very thin 
and membran,weous, being wholly composed of young cells, in different 
~ t a g c s  of development. I t  is in nll the iacmsting species of this group of 
Bryozoa free, becoming attache11 only in  an ndvanced age. The first stage 
( lb)  appears to be that  of a small, flnt and homogenous cell, filled with 
a quantity of a dark granular substance. This ccll is  produced in the 
form of a lrnosp from thc previous ccll of the same row. Young cells, 
especially seem to hnve the power of propagnting themselves by buds, 
bnt i n  the old cells this modc is rcplaced by the formation of stato- 
IJasts. 
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I n  a next stage, subsequent t o  that  above mentioned, cells are 
observable in  ~vhicli the granular substance is a little rednaed, but  
generally in the right basal corlicr n dnrb bpot becomes visible with a 
traiislucei~t centre. This is the first distinct embroyonal form (fig. lc). 
Subsequent to this the upper edges of the sitles of the cell and tho 
bnse become more solid, (fig. I d ) ,  then a sillall spilie appears posteriorly, 
b ~ i t  no aperture a8 yet ill the npper mentbranc, tliongh i t  seems to be 
intlicnted by nu opnc-line (fig. 1 e). I n  the transparcnt ceutre of tho 
embryo there are inrrows to be observed, rndintilig from the centre and 
iudicating the formation of the tentacles; a few thin mnscles are also scen 
attaching the young animnl to tlie postcrior end of the cell. After 
this, the development appeals t o  make niore rnpid progress ; the body 
extends, the twisted viscera beconlo perceptible, the nienlbrnne covering 
the apertnre is absorbed and the  bnsal string which gives the cell a 
fised position dcvelopcd (fig. 1 f). Thus the animal is seen perfect, 
lying in the cavity of tho cell, and the mantle lwcorncs nttachcd all round 
the margins of t l ~ e  npcrtnrc. A t  n progressive age, the  stntobnste 
appear in the posterior portion of the risceriil cnvity, and the npper 
pembrnne of the cell grndunlly nttnins a grestcr solidity by a number of 
thickened radii or spines. All thcsc stages of cells mny often be 
observed on only a smnll terminnl portiou of a large polyzoariom 
(fig. 1). The basal string is very strong in tlie yonng cells, Lmt 
becomes obsolete in advanced age, as I l ~ n v c  previouJly mentioned, 
i t  is therefore only a temporary organ, and not essential t o  the existence 
of the animal. 

I also may notice a t  this opportunity that I obscrved on one of the 
polyzoria, small membrnnnceons tubes attached between encll two cells, 
near their aperturnl ninrgins. Out of these tubes nn organ wns 
voluntarily, and independoilt of the nniiiinls in tho cells, projected anti 
retracted. I t  siniply consisted of two fleshy $~tyell(e; these wero 
probably the so cnlled a~iculnria tlic true nature of which,-as nppre- 
hen~ive  organs,-is as yet little known, but the surfnce nrm so mnch 
covered wit11 different Spongill(c, that I mns unnblc to  trnce the 
immctlinte condition of these supposcd nvicltlnria with the cells 
thelnselves. When the polyzonriilrl~ wns drictl, the menlbrannceons 
tubcs and naturally nlso their contentti disnppenrcd. 



d. Chemicd composition of the p lyzoar iwn .  

When boiled in  hydrochloric acid, the polyzoarium left as ro- 
sidrie rr very tliin membrsnaceous skeleton; i t  was completo as 
regards fonn of the cells. This ~nembrannceous slieleton conld 
hnrdly be anything else, than chitin, as distir~guishetl froni the 
common horny substance by being insolnble in  hydrochloric acid.* 
Snbsequently I burned several portio~is of tho polgzoria in n plrtina 
crucible, until every trace of organic matter disappeared. The cells 
were by this operntion not lnaterially affected, but plnced in hydro- 
chloric acid, they were almost pellectly dissolved, they seem therefore 
to  a very large proportion to consist of carbonate of lime. There mas a 
small residue of siliceous spicula! and scleroid particles left, but these 
mere niovt probably derived from the  numerous Spongilla adheriilg to  
the cells. 

e. Habitat. 

Nembmnipora R e n g a l m i s  n n s  found a t  Port  Canning with Sa- 
gartia ~Ycl t i l ler inna in  the snme tnnk of hrnckish water; i t  is, how- 
ever, much more widely distributed = the last. It algo occurs i n  
tnnks, the water of which contains only about one fifth of sea-water. 
I found the species incrusting old trnnks of wood on several places 
along the kIntlall river, on mnny points in  the salt-lakes and in other 
plncea of the Snnderban. The  present species does not, however, occur 
i n  fresh water, where it  appears t o  be replaced by Hislopia, evidently 
belonging to the same family of Chilo .qtm~ta.  There are a large num- 
ber of similar forms fonnd on various places of the coast of the Bengal 
Bny. One of these, with smaller cells, is often seen on shells and 
fragments oi wood coming fro111 the lower portions of the Sanderban, 
but it  is difficult to  obtain it in  good preservation. 

A marine species which I lirtcly collected at  Ceylon and a t  Aden ia 
very like the one here described but it  has the  cells much mora d i d .  

The plates at the entrance of tho msnphnp,  or tho d l o d  thwth, 
havo been fomd also to mnsiiit of chitin 
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Explanation of Plates. 

Plate X, (p. 33). 
Fig. 1. Unfolded specimen of Sagartia Schillcrinnu, in nntural size (see 

p. 33) ; 1 a, a portion of a tentacle of the second series ; 1 1, a portion of 
a tentacle of the first series, both enlarged twice the natnral size ; 1 c, 
termination of a primary tentacle, with the o~ida, arranged in spiral 
rows, six timm the natural size ; 1 d, longitudinal section of one tentacle, 
shewing the different layers of which i t  is composed, (p. 39). 

Fig. 2. Top-view of the specimen represented in fig. 1, when in a half 
contracted position, (p. 34). 

Fig. 3. Side-view of the same, with the ovaria visible through the trans- 
parent body, the hntacles half protruding, and several aconfia ejected. 

Fig. 4. Side-view of the same specimen in a fully contracted position, tho 
, transverse rugations being more distinct than in the former positions, 

(p. 34). 
Fig. 5. View of the bmis ; numbers 1-6 shcwing the 6 series of the septa ; 

tho dark spots, mcli situated on either side of the prim.vy septa, 
represent the ounrin, and the striped marks, more centrally situated, tho 

- bundles of the craspeda, (p. 35.) 
Jigs. 6-9. Side-views of the various abnormal forms of the Bame specimen, 

(P. 60). 

Plate XI, (p. 36). 
L 

'Fig. 1. View of a specimen turned inside ont. the primary septa and tlie 
ovaria accompaning t1lc.111 being prominent, (1). 60) ; 1 a, represent throe 
shrunkel1 tr~itacles, enlarged. 

Fig. 2. Ideal reprexentution of the distribution of the septa and tentacles 
according to the diffkrent circles (p. 40). 

Fig. 3. Ideal perpendicular section of n Sagartin, in ha1f of its basal 
h e t e r ,  (see cxplanatic~n of the various letters on p. 35). 

Fig. 4. Appearance of the mucous layer, enlarged 203 diametcrs ; 4 a, a few 
kolnted mi&, enlarged 600 diameters (see p. 36). 

Fig. 6. Upper or outer view of the scleroid tissue; 6 a, tho internal view { 

of the same; 6 b, calcareous scleroids ; 6 c, siliceous scleroids, very 
much enlarged, (p. 37). 

Fig. 6. A portion of thc scleroid skeleton, sfter the ~pecimen was burnt in a 
crucible (see p. 38). 

Fig. 7. Cnidrr of the tentacles (p. 40). 
Fig. 8. Longitudinal section of n portion of a rrtcspedum, and 8 a ,  ikq rnide, 

more enlarged (p. 43). 
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Fig. 9. Longitudinal section of a portion of an acontium; 9 a and 9 b, its 
mid@ (p. 44). 

Fig. 10. A portion of an ovarium, 10 a ,  shewing the distribution of the 
egga in the mass; 10 b, eggs much enlarged; 10 c, one n i d a  Gom 
the ovarin (p. 46). 

Fig. 11. Appenrance of the spermatozoa slightly enlnrged. 
Fig. 12. Bfale follicle, (see p. 50). 
Fig. 13. Spermatozoa, very much enlnrged. 
Fig. 14. E g g  surrounded by spermatozoa, (p. 47). 

Plate XII, (p. 55). 

Fig. 1. Natural size, of a portion of the polyxoarium of Ncmbranipora 
Bengalcnris; 1 a, enlarged, with two supposed ccuicularia on the left 
corner ; 1 l,-lf, various stages in the developmc~~t of one cell (seep. 59) ; 
1 g, a full grown cell with the animal partially protrudiuy, the body 
seen tllrough the transparent cell ; 1 A, the nxli~nal taken out (1). 58) ; 
1 i, a statoblast ; 1 k, internnl view of the terminal portion of a tentncle 

(P. 59). 
Fig. 2. Front view of a few cells, greatly enlarged, also shewing the spines 

attached to the lower lip (p. 67). 
Fig. 3. Front view of a number of cells of an oval shape; 3 a, much 

enlnged portion of the upper surface, with two transverse, solid radii. 
Fig. 4. Much elongated cells which were attached to a stem of a plant. 
Figs. 6-6. Back-views of two kinds of cells, corresponding to figu1.e~ 3 and 4. 
P i g .  7-8. Side-views two cells, shewing the lateral porcs by which they 

communicate with the adjoining cella, and also shewing the lower string 
which is well developed in young cells. 
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J O U R N A L  
OF THE 

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

On anne nm marine Cfastropoda from the Sotcthern Provinea of . 
C e y h  ;-by M~ssm.  GI. & H. NEVILL. 

(With plate XIII.) 

The seven new species described in this paper, are the first of 
a considerable number of new shells, found by ourselves in Ceylon, 
Up to the present, we have succeeded in identifying over 1,000 
species, and are still obtaining many fresh additions, somo of which 
are very interesting forms, and of which we trust, before very long, to 
publish as complete a list as possible. Ceylon has been much 
neglected in this respect, as regards marine Mollnsca, nothing having 
been about them, except the list in Sir E. Tennant'a 
admirable work which, however, only mentions some of the well- 
known and characteristic Trincomalee species. 

Of the shells here described, two belong to the genns Oxynoe, 
proposed by Rafinesqne in the " Journal de Physic" of 1819, for a shell 
from the Mediterranean, 0. olivaeea ; the description is a very good 
one. Morch in the " Journal de Conchyliologie" for 1863, Vol. XI, 
mentions nine species as belonging to this genus, namely- 
1, 0. olioacen, Raf., Mnltn. 
2. ,, Sielmltlii, Krol~u, Sicily. 

9 
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3. 0. brachyccpltulus, Miireh, Loc. ? This species mould seem 
to reqnire confirmation, RIiirch having merely described i t  f r o b  
TI. & A. .-\dams1 figure, intended for 0. Sirboklii, from \vllich, how- 
ever, he stntes it  differs too niuch to be possibly the same species. 

4. ,, K~ohni i ,  A. Ad., Sanclwich I. 
5. ,, pellucitlrca, ,, Loc. ? 
6. ,, Antillnrcrnt, Orst and Rlorch, St.  Thomas. 
7. ,, vi~.idis, Pense, Santlwich I .  
8. ,, Cu7ni7lyii1 A Ad., Mr. Colunibin. 
9. ,, J'igouvotuii RIontr. and Souv., N. Caledonia. 
There can be no doubt, the t ~ r o  lnst nalucd spcci(ls, must be re- 

movetl to thc genus F70Tolvntella, Pease, (me Amer. Journ of Conch., b 
1668, Pt. 2). 

Wc have also here described two species of the rnre genus Cylin- 
(/i~Gltllt,, forlned by Fiscl~er in the Jonrn. de Conch. of 1857, for 
a speci~s fro111 Guadslonpe, C. Benz~ii ; tlie only otlier ~pccies, as  yet 
described, is from South Australia, C. Fischeri, Ad. and Ang. 

Of Krol~n's genus Lohi!ler, two specie3 hnve been described from 
the JIcditerrnnenn, L. Plcilil~ii, ICrohn, ancl L. cornerla, Morcli ; a third 
nnnlctl is from Gnndnloupe, L. Souverbii, Ficrch., and a fourth from 
Polynesia, by 11. Pease, L. pecta. (Amer. Journ. of Conch. 1868, 
P t .  2). 1 

Three species of BroJevkia are known from the Philippines, B. 
iridescrils, Brod., B. Tosen, Brad , and B. C'ui~cingii, A. Ad. A fourth 

was dcscribed from Bourbon by Deshayes, B. nilitlissitt~a, the salne 
writer records B. i~idescei~s, as occurring at  the same locality ; 
we have also ourselves found at  Ceylon, the rare and pretty specie8 
11. yosen and atld a new species under tlie name of B. eximia. 

Tlie only upecies of tho De!pil.inulinm at  all closely allied t o  the  
shell here describecl, Cyclostremn sub-did;juncfa, H. Ad., is  Debhinula 
niveca, Chemn. Indeed we do not feel quite sure, but that  the present 
is the species originally described under that name, and that the shell 
described and fignrcci for i t  by Kiener and Reeve, may prove to be 
a different one, certainly the two figures in  Kiister's Conchylien- 
Cabinet, one after Chernnitz, the otlier after Kiener, belong t o  per- 
fectly distinct species ; the present shell, i f  not tile tinme, is very close 
to tlie forl~lcr, but differs essentially from the latter. 



On some nezo marine Uastropodct. 

VolvateUa cincta, n. sp. (Plate XIIT, Fgs. 4. 4a 4b.) 

T. ovnto-cylindmcea, membranacea, involutn, in metlio paululurn con- 
~ t r i c t a ,  ntrinque producta ; postice abrupte contracts, antice lente ro- 
tundata atque subdilntata ; apertura postice angnstissimn, in  medio 
clausal antice snbrotundata, labio panlo reflex0 ; labro tenui, postice 
oblique desinente, in  medio sinuoso; epidermide cornea, pallicle 
fusca, cingulis Intis rnfescentibus instructs ; striis incrementi minntis, 
regnlariter flexuosis. 

Long. 119 Mil.-Diam. 69 Mil. 
Differing from its nearest ally, V. Vigourouxii, in  the pecu- 

liarity of the epidermis and in the anterior part of its aperture being 
more rounded and not nearly so dilated; there is also no callosity 
near the margin of the inner lip, the difference in  size is equally very 
great, V. Vi'ourotmii being 21 Mil. in  length and 149 in breadth. 

The animal resembles that of V. fmgiliu, Pense, (Am. Journ. of 
Conch. P t .  2. 1868), the colour being bright ormge with bands of red 
aggregrnted corpuscles ; i t  lives in  shallo\v water on reefs anlong cornl- 
lines &c. ; when molested, exudes a milky flnid. 

(Syn. Icarz~8, Forb. 1844. L o p l m c e ~ . ~ ~ ~ ,  Krohn, 1847.) 

0xyAe  delicatula, n. sp. (Plate XIII, Fgs. 5. 513. 5b. 5c.) 

T. ovata, involuta, postice paulo contrncta ac tmncata, antice ro:un- 
data, albida, tenuis ; apertura postice subcircularis, antice ovata, elon- 
gata, dilatnta, marginibus prope tei~ninationem posticam approximatis 
instrncta, labio levi, tenui, labro postice panlo inflexo, ad marginem 
acnto. 

Long. 6 Mil.-Diam. 3 i  Mil.-Rare. 
The much smaller expansion of the  outer lip, &c., a t  once distin- 

gnitjh this species from 0. Sieboldii, which it  most resembles. 
, .- q - 7 , , 3 + \ 6 '  

- -< C CLcCXr :, , ,.. 
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Tlle animal of this species proves it to be a true Oxywe, it  is of a 
pnle sea green colour spotted with round turquoise blue spots, it is 
found on reefs in very shallow water. 

Cylindrobulla ~ u l p t *  n. sp. (Plate XILI, Pgs. 3. 3a. 3b. 342.) 

T. cylindracea, tenui, alba, medio angustnta, postice sub-gibbosa; 
sutura postice profunde incisa et ad terminationem trllncnta; labio 
incrassato, labro sinuose inflexo ; apertura antiee subdilatata ac 
rotundnta; super6cie strib inerementi minutis, flexuosia, postice 
crassionbus, prope rectis notata. 

Long. 6 Mil.-Diam. 4 Mil.-Very rare. 

Cylindrobulla pusilla, n. sp. (Plate XIII, Fp.  2. 2a. 2b. 2e.) 

T. elx~gato-cylindracea, postice sub-gibbosa, trnncatim desinente, 
nlba,nitida, pellucida, tenuissima ; sutura postica angusta ; labro inflexo ; 
apertura antice transversaliter subdilatata, marginibus tenuibus instruc- 
ta ; superficie striis minutis, postice approximatis notatn. 

Long. 4 Mil.-Diam. 2 Mil.-Very rare. 
Rather closely allied to C. Beauii, but differing in the overlapping 

of the outer lip, &c. There also appears to be considerable resem- 
blance to a shell described by H. Peace 8s Volvatella cadida,  (Amer. 
Joum. of Conch. 1868). 

Lobiger viridis, n. sp. (Plato XIII ,  Pgs. 6. 6a. 6b.) 

T. ovata, involuta, tenuis, virescens, ultimo anfractn postice 
vdde inflata ; apertura oblonga, antice attenuata et rotundata, postice 
breviter products, sub-mgustata ; labio tenui, prope recto, levi, lente 
elevato ; lnbro arcuate expanso, ad marginem tenni. 

Long. 3& Mil.-Diam. 51. Mil.-Very rare. 
L. virirlis differs from the other species of the snme genus in being 

anteriorly much more gradually rounded, as also by itti greater tumidity 
near tlie q~ire,  &c. 



Fam. TKOOEIDHJ. 

Cyclostrema (Tubiola) sub-disj wcta. H. Ad. 
(Plate XIII, Fgs. 1. la.  l b .  lc.) 

Delphinula tubulosa, n. sp. Proceedings Asintic Society Beugnl, 
August, 1868. 

T. tenuis, subturbinnta, moderate umbilicata, spira paulo elevata, 
anfractibuil qninis, fere tubulosis, rapide crescentibus instructs, nltimo 
p r o p  terminationem dissoluto ; superficie striis numerosis spiralibus 
ornatr ; apertura trnnsversaliter sub-rotnndata, marginibus tenuibus 
conjunctis ; labro supra atque ad basin insinuate. 

Long. 64 Mil.-Diam. 9 Mil.-Rare. 
Since the publicntiou of the Abstract of this paper, where this shell is 

noticed as new, we find Mr. 8. Adams has described it under the 
above nnme in the Proc. Zool. Soc. (1868, p. 293) from a specimen we 
sent to  him some little time ago. 

Fan,. STOMATUDB. 

Bmderipia eximia, n. sp. (Plate XIII, Pgs. 7. 7a. 7b, 7c.) 

T. regulariter oblonga, patelliformis ; apice excentrice sub-postico, 
paululom incurvo, antice sub-applanato, postice lente convex0 ; super- 
ficie costulis radiantibus, lougioribus ac brevioribus alternantibns, 
prope apicem obsoletis, interstiis fere oequidistnntibus separatis ornata ; 
striis incremcnti concentricis, minutifi ; costulis nlbescentibus, sulcis 
two-mbidis ; testa interna margaritacea, in medio callositnte tumes- 
cente, incrsssata. 

Long. 1 0  Mil.-Diam. 7 Mil.--Alt. 48 Mil.- 
Somewhat close to B. nitidieuima, Desh., from Bourbon, though dis- 

tinguishable at the first glunce. 



To . Pa~ulnnophylkin~ nnd allied genera. [No. 2, 

On Paridanophyllun~ and allied genera, especially tlrose occ~cvritrg 
in the Indian Arcl~ipelago; by 5. KURZ, EsQ., Curator of the 
Calcutta Herbarium. 

[Received and read 7th October, 1868.1 

The genus Pandanopl~yllum, established in 1844, by Dr. Hnssknrl 
in his catalogue of tho plants, cultivated i n  the Botanic gardens a t  
Buitenzorg (p. 297) remained for a long time but imperfectly known, 
until Dr. Thwaites in his Ceylon plants, and Professor Ondemans i n  
von Mohl and Schlechtendal's '' Botanische Zeitung" directed the 
attelltion of botanists to this interesting genns of tropical plants. 

Some time ago I noticed, in Professor Miqnel's supplement t o  t h e  
flora of Sumatra, several species which that author had placed in tho 
genus Lepironia, but mhich doubtless are congeners of Pandano- 
phgllum. This circumstance has induced mo to examine all the  
Indian species belonging to Pandaiwphylluna and i ts  allies, and a t  
the same time to describe those species, which occur i n  the  Indian 
Archipelago, as far as tho matcrials a t  my disposal allow it. I n  
the present communication, I shall briefly state tho results n.hicli 
I have thus obtained, trusting that  they mill be acceptable to Indian 
botanists. The new genns, Thoracoetac/iyum, of which 1 shall give 
a detailed chnracteristic i n  the course of this paper, forms to a certain 
extent a connecting link between Hypolytrum and Lepironia, but i t  
is sufficiently distinct from both of them, and deserves to  be treated a s  
a n  independent genns of CYPERAOEB. 

Scirpodendron, established by the late Zippelius in  the Herbarium 
of the Botanic gardens at  Buitenzorg, is t h e  most gigantic of all  
the CPPERAOEB I am acquainted with and, when destitute of flowers, 
i t  is hardly to  be distinguished from stemless screw-pines. 

H Y P O L Y T R E B ,  N. E. 
Bpicae compositae sqnamis undiqua imbricatis sqamulis squamae 

n t  plurimum contrarie instructis ; spiculae uolitariae, rarius ternac, 
squarnl oppositl obtectae, cornpressae, 1-multiflorae, diclines v. raro 
hemaphroditae ; floscnli mascnli monandri, nni-squamnlati, saepius 
ad squamulam solam reducti ; flosculua feminens centralis v. excentri- 
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cus, nudus v. rarius squamulatus ; stylus 2-3-fidus ; acheniutn v. 
achenium drupaceum. 

I shall a t  first give n short review of the  genera belonging t o  this 
tribe of the natural order CYPEBAOEZ, and then enter i n  detail upon the 
description of the  species, as far as this appears necessary. 

Conspectus generum. 
A. PaucifEmae. Spkulae 1-3- - -mae;  $oscu2i hermaphroditi v. 

diclines. 
1. HYPOLYTRUM : Spicae corymbosae ; spicnlae 3-florae ; fl. mnsc. 

2-3  ; flosc. femin. nudns, centralis ; stylus bifidus ; achenia ossen. 

B. MultzTorae. Spiculae 6-~zulti~7orae ; JEosculi diclines. 
* Achenia ossea. 
2. T U O R A C O ~ T A C ~ U M  : Spicae corymbosae ; spiculae circiter 6- 

florae; flosc. exteriores masculi, sequentes ad squamulas reducti; 
flosculus centralis femineus, nudus ; stylus trifidos. 

3. LEPIRONM : Spica solitaria, sub apice culmi Interelis ; spiculae 
multiflorae; flosc. masc. 1-6, vnrio mod0 inter squnmulas vncuns 
dispositi ; flosc. centralis nudus ; stylus bifidus. 

* * Achenin drupacea. 
4. PANDANOPIIYLLUN : Spicae cnpitatae, v. rarius solitnriae, termi- 

nales ; spiculae 6-8-florae; flosc. 3 exteriores masculi, sequentes ad 
squamulns reducti; flosc. femincus excentricus, sqnamulatus; stylus 
2-3-fidas ; schenia acumiuata, non stipitata. 

5. CEPIIALOSCIRPUS : Spicne capitatae ; spiculae circiter 7-10- 
florae ; flosculi 3 exteriores saepius masculi, sequentes ad squamulna 
reducti ; flosc. femineus excentricus squamnlatus et squamulam vacu- 
am amplectens ; achenia longe rostrata e t  longiuscule stipitata. 

6. SCIIPODENDRON : Spicae compacto-paniculntne ; spiculae 8-10- 
florae ; floscnl. centralis femineus nudus ; fl. reliqui omnes masculi ; 
stylus bi-(v. t r i  ?) fidus ; aclleniuni majnsculum, sulcato-6 costatum. 

I.-HYPOLYTRUM, Rich. 
Spicae lax0 vel compacto-corymbosae, teretes. Squamae srcte 

imbricatae, dein decidnae, inferiorurn nonnullae vacuae, reliquae 
triflorae, androgynae. Flosc. masc. 2-3, monandri, uni-squamulati ; 
squamulae sqnamh oppositL breviores, carinato-compressae; flosc. 
femin. nudus, centralis; ovarium oblongum v. sublagenaeforme; 
stylus bifidus. Achenium styli basi conicii spongiosd rostratum, 
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compressiuscnle ovaturn.-Herb peremnsa, rl~iunnate oblipuo v a w o  
lignescente, foliie trifarie equitantibw, frepuentiua trinervik, bmi 
complicatis, culmis trigonia paw~ol ia t i s ,  foliia olllmiu ochreaeforme 
vaginantibus, corymbie spzcamosie, qick  pawia .a. pwillie. 

1. H. latifolium, L. C. Rich. in  Pers. Syn. I. 70 ; Eth. Enum, 
11. Ti. 1 ; Steud., Cyper. 132 ; Miq. 37. Ind. Bat. III. 333 ; Bth. Fl. 
Hongk. 389 ; Kutz in  Tydsch. Nut. rereen. Ned. Id. deel XVIII. 
161 ; ejuad. in Bot. Ztg. 1865. 204.-Folia lato-linearia v. linearia, 
sursum marginc costique apicem versus serrulato-scabra, trinervia, 
nervis lateralibus 2 crassis in pagina superiore obtuse prominentibus ; 
culmi pancifoliati ; corynibus amplus, intricato-ramosus, v. (in var.) 
sin~pliciuscule ramosucl, contractus ; achenia vix nitentia, in sicco 
lacunoso-n~gosa v. sublaevia. 

Rhizoma crassnm, ramosum. Polia subcoriacea v. chartaces, 
trifarie equitnntia, lato-linearia v. linearia, flaccida, basin vemns 
parum angustatn, complicnta, fluperne explanata, plicato-trinervi4 
margine a medio costkque subtus apiccm versns sermlato-scabra, 
2-28 ped. longn, 18-4 poll. lata. C d m i  penn. gallin. crassi 
v. graciles, strictiusculi r. debiles, trigoni, laeves, glaucescentes, 
pauci-l-2 foliati. Polia culmea basi ochreaeforme invagi- 
nnntia, fol. superius corymbo saepe valde approximatnm et  potius 
involucre adnumerandurn. Corymbus confertiusculus v. divarieatus, 
nunc simpliciuscule nunc intricate ramosus, squarrosus, involn- 
cratus. Inrolucri phylla solitaria, semiverticillos ramorum susti- 
nentia, sursum decrescentim minora et in bracteas transeuntia. Rami 
nncipites, lneres, v. ncie scabriusculi, basi bulboso incrassati ; in- 
feliores terni rarius quaterni, semivcrticillati, 14-2 poll. longi, 
v. abbrcviati basi unibrncteati, superiores bini v. solitnrii, bnsi 
bractenti ; ramuli Qpoll. longi, bibracteolati,apicc 4-2 spiculas gerentes 
v. iternto ramulosi et bispiculati, basi vix incrassata ochreaeformi- 
bmcteolati. Ramon~m bracteae membranaceae, marginibus chnrtaceis 
ochrenefornli-vaginatae, 2-3 lin. longae, v. in ramulis superioribus 
bractea inferior carinato-lanceolata acuminata, viridis, bracteolil Rn- 
pcriore obtu& duplo longior. Spicae minimae, elliptico-oblongae, 
obtusiuscnlae v. acutiusculae, castnneae, nitentes. Squamae ovales, 
obtusnc, infi~narunl nonnullae vacuae, rcliquae 3-florae. Flosculi 
lateroles masculi, monandri, aiitheris inclusis, uni-squamulati ; squa- 
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mulae carinato-compressae squa~ne malto breviores ; flosc. centralilr 
nudns, femineus, cum flosculis mesculis qnaai flomnlum bisquamula- 
t a m  hermaphroditum repredentans. Ovarium sublagenaeforme, gla- 
blum ; stylus breviusculua, bifidns, ramis cressis exsertis. Ache- 
nium parvum, in eicco irequentins rugoso-lacunulosnm, nitidum v. 
sub-canesoens. 

HAB.-In hill forests, from Ceylon through Hindoostan to Birma, 
Malacca, and the Indian Archipelago, also occurring in the Philip- 
pines, Tropical Africa, Mauritius, Ficlji islands. 

NATIVB NABCBS : Harassaa lalakki, Sund., according H w k .  ; ielat, 
Mal., but the same name is applied by the Malays to many other 
CYPERACEB. 

This would appear a very variable plant, judging from Bentham'e 
ide~itification of H. ZatifoZium with H. trinervs. I myself have not met 
with the intermediate forms, and I accept here their identity merely on 
the authority of that distinguished botnnist who, no doubt, had a more 
complete series to compare than I have a t  present at, my disposal. The 
varieties might be distinguished as follows :- 

Var. a. genuinum,--spicae duplo majores, ciro. 2 lin. longae, 
f~uctigerac, ovules, fusco-canwcentes ; achenia oblonga, crasse rostrata 
prtlesertim rostro cauesceute puberu1ae.-H. latifolium, L. C. Rich., 
I. c.; H. Mauritinnum, N. E. in Linn. IX. 288 ; KtA. Enm. 
11. 272; H. giganteum, Wall. Cat. 3404 ; N. E. h i tnn .  
IX. 288 ; ejwd. i Wight Cmtr. 93; H. diandrum, Dietr. Spec. 
11. 365 ; Albikia scirpoides, Prel. Belip. Haenk. I. 185, t .  35 ; 
Tunga diandra, Rzb .  31. Ind. I. 184 ; Hypaelyptum nemornm, P ,  
d. B. 31. 6 Oware, 11. 13 t. 67 ; H. ensifolintn, Willd herb. 1450 ; 
8choenus nemorum, Vhl. Symb. 111. 8. (Rheede XII. t. 58) ejuad. 
Enum. 11. 227. 

Ha.--Sumatra ; Singapore : T. Anderson, No. 204 ; South Anda- 
man ; Birma, Moulmein and Amherst : WaZE. Cat. 3404 ; Penang on 
the hills (rompot ayam incol.) : Wdl .  Cbt. 3404 ; Silhet : Wdl. Oat. 
3404 ; Malay Peninsula : 6271 ; Fidji islands : Ssemans. 

Var. 8. trinerve, spicae minores, fructigerae globosae, iusceecentes ; 
schaenia laevia, in sicco mogis minu~ve lacuuoso-rugata, nitentea, 
fnscescentes.-H ypolytrum trinervium, Kth. En. 11.- 272 ; S f d .  
Gyl'. 132 ; Miq. Ell, Ind. Bat. 111. 332 ; Kurz in  Tydsch. Natuurk. 

10 
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Vereen. Ned. Ind. &el. XVIII. 164  ; qiwd. in Bot. Ztg. 1865, 201  ; 
Albikia schoenoides, Prsl. in Reliq. Haenk. I. 185, t. 341 Hypoly- 
trum schoenoides, N. E. in  Linn. IX. 283 ; Scirpus anomalus, Relz. 

Obs. V. 1 5 ;  Hypolytrum myrianthum, Ni4.31. Ind.  Bot. 111. 333. 
Swb-var. 1, contraeta;-folia ultra poll. latn: culmi penn. gall. crassi ; 

corymbi (pmecipue fructigeri) contracti, rnmosissiina ramis iuferiori- 
bns plerumque quaternatis.-Western Java  ; Suinntra, in Yriaman : 
Diepenhorst (paro-paro inc. ; Herb. Bogor. No. 2888.) 

Sz~b-vnr. 2, c2ifusa;-folia ultra poll. lata, calini penn. gall. crassi ; 
corymbi divaricnto-squarrosi, ramosissimi, ramis inferioribus ternatis. 
Rather frequent in the hill forests of Western Java, as on the Salak 
and Pangerango. 

I t  is often diffic:ilt to clistingoish Sub-var. 1 and 2 from each other, 
as there are many transgressions. 

h"7b-var. 3, g?.acilis;-folia vix. poll. Inta, 3-34 ped. longa ; culmi 
grnciles ; corynibi rlivaricato-squarrosi, mmosi, ramis inferioribus 
ternatis.-This form is cultivnted in  the Botnnic gardens, Buitenzorg, 
and most probably has come from the hill forests of the Pnngcrango or 
Salak. I t  is especially marked by the narrow leaves and the slender 
habit. 

Par. y minor, folia angustissima, +poll. lntn v. angustiora ; cu l~ni  
graciles ; corplnbi parvi, ramis abbreviatis vix ramosis ; acheiiiis ut 
in  var. p. 

Andamens, on Termoklee island ; Ceylon : Thrrnites, 3468. 

2. H. Borneense, Xurz.-Folia anguste linearia, apicem versus 
serrulnto-scabm, sub-plana, nervis 2 laternlibus in pagina superiore 
impressis, snbtus acute prornineutibus ; culmi nudi ; coryiiib~is parvu- 
lus, scjuarrosus, ramis vix ramosis ; achaenia laevissima, nitida, bisul- 

cata. 
Rhizoma stoloniferum, horizontaliter repens, sqnamatnm, radices 

crassas demittens. Folia sub-coriacea, trifnrie equitnntia, e basi sen- 
sim angustat& linearia, acuminatissima, trinervia, nervis omnibus 
subtus acute prominentibus, supra autem irnmersis, marginibus costaque 
subtus apicem versus spinuloso-scabrn, 1-14 pedalin, 6-8 lin. lata. 
Culmi foliis longiores, trigoni, nudi, laevissimi ; corymbus vix pollicaris 
in  diametro, contractiueculus, basi phyllis 1-2 cu ln~o  ipso triplo 
longioribus suetentus; spicae fructigerae subglobosae, iis H. Intifo- 



Ziae, var. p. trinervis, simillima; achenia nitidn, ovnta, atrofusca, 
acuminata, i n  sicco bisulcata. 

HAB.-Borneo, Labuan : Barbw, No. 193. 
This species, in  general appearance, resembles H. 2atqolium y. 

minor, but may be readily distinguished by the nervature and the 
bisnlcate acheus. 

(3.) H. Longiroatre, Thw. Enum. PI. Zeyl. 346. 
Ha~.-Ceylon : Thwaitee, No. 3468. 

SPECIES DUBIA. 

Hypolytrum compactnm, N. E., i n  Linn. IX. 280 ; Xth. Et~um.  TI. 
272  ; Steucl. Cyp. 32  ; ilfip., 31.  Ind .  Ba t .  111. 333. 

A Lnzon species which by Steudel, and subsequent authors, is 
compared with P a ~ ~ d n n ~ l ~ y l l u m  humile, Hassk. 

11. T ~ o ~ a c o s ~ a c n ~  ox .  

Kurz in  Tydsch. Nat. Vereen. Ned. Iud., deel. XXVII. (nomen 
uudnm). 

Spicae co~ymbosae, tcretes. Squninae undique imbricntae, dein 
deciduae, infcriorum nonnollae vncuae, reliiluae spiculan~ 6-7 
floram androgy n ~ m  fovcntes. Flosculi 3 exteriores n~ascnli, scquentes 
ad squamulns reducti ; floscnlns summus fanineus, uni-sqamulatus. 
Sqnamulne squamt cominuni breviores et  oppositne, cnrinnto-com- 
pressae. Ovinium conipresso-oblong~im, utrinque ntteuuntum ; stylus 
trifidus. Acheliium ozseom, lenticulari-co~npressu~~~, utrinque ntteun- 
atum, rostratum.-Herbne Imbitu et vegelntione o n l ~ ~ i n o  Hypolytri, 
sed epicis arullo naajoribus rigide sq~rotitatis insignee. 

1. Th. Sumatranurn, Kurz. Pulin liuenria, plicnto-3-nervia, 
spinuloso-serruletn ; colmi foliis longiores, trigoni, oligophylli ; corym- 
bas  polystacliyus, inrolocrntos, ilivaricnto-squarrosus ; spicae obov- 
oideo-ellipticac, pnrvulae, in  sicco stra~nineue; achenin lenticulnri- 
compressa, utrinque attenuatn, rostrntn, lncvin. -Lcpironia Sumatrans, 
X i y  ., Sulyl .  Fl. Suntaim, 601. 

Rhizonin nbbreviutom, verticnle, radices crassns itemittens. Folia 
firma, densa, trifarie equitantia, liuearin, ncuminnta, plicato-trinervia, 
margine cost.?que subtus a medio spi~iuloso-serrulata, 2-2) ped. 
longa, f poll. lnta. Culmi folia longitudilie supernntes, 3--3& petl, 
longi, trigoni, striati, glnbri, bnsi paucifolinti. Coryn~bus polysta- 

chyos, divaricnto-squarrosus, ramis brevibos tric1oetri~ ; rami i~lferi- 



76 On Pandaoplryllum a d  allied genera. [Yo. 2. 

oree fo l i i~  fere 1-3 ped. longis involncrantibus sustenti, reliqui sen- 
uim minora et  in  bruteas  abeuntia. Spicnlae 2-5 nae, aggmgatae, 
oblongo-ovatae v. obovoideo-ellipticae, acutiuscnlae, majnscnlae, niten- 
tea, i n  sicco straminem. Sqnamae cartilagineo-rigidae, convexins- 
culae, sursum deorsnmque minores, elliptico-oblongae, obtnsae ; in- 
fimae 4-5 vacuae saepe acutiuscnlae ; sequentes spiculam 7-flornm 
androgynam inclndentes. P lo~cnl i  3 exteriores masculi, monandri, 
sequentm 2 neutri ad squnmnla~ reducti ; floac. intimus excentricus, 
femineus, uni-squnmnlatus, fiquamulam septimam sterilem amplectena. 
Sqnamulae lateralee 2 wmpresso-naviculares, in  carin& ciliolatae, 
reliquae depressae. Ovarium e basi constrict& compresso-oblongnln, 
acnminatum; stylus brevis, cum ovario continuus, trifidus, ramis 
elongatis exsertis. Achenium wmprew-lenticulare, utrinque attenu- 
atum, styli basi persistente acnminato-rostratnm. 

HAB.--Sumatra, in the forest8 of the Lampong district, near Ipil, 
Battang lekko : Tysrnann (H. Bogor. No. 3932). 

N A ~ I V E  NAYLB : hlingsieng (inc. Lampongensinm). 
2. Th. Bancanurn, Kurz, in n d s c h .  Nat. Vereenig. Ned. Inti. 

XXVII. 286; q'wd, in Rot. Ztg. 1865. 204. Eblia elongato-liue- 
aria, spinuloso-serrulnta ; culmi trigoni, aphylli ; corymbos involrl- 
cratus, contractus; spicae breviores, ellipsoideae, obtnsae, panci spi- 
culatae, in mcco griseae ; acliaenia cllipsoideo-trigona, convexa, 
apicu1ata.-Lepironia Bancana, N i p .  Suppl. FI. v. Sumatra, 604. 

" Caulis subnullus ; folia densa, trifarie eqnitantia, elongata, line- 
aria, marginibns carinique spinuloso-serrulata; culmns trigonus, 
nphyllos, angulis versus apicem scabris ; involucrum inaeqnaliter 2 4 -  
phyllum ; corymbus contractus, ramis 6--10-stachyis, pedicellis ad 
angulos fierrulato-scabris geminis ternis pluribusve confertis ; spiculae 
ellipsoideae, obtusrre, sqnamis infimis vacuis snbacntis, reliquis ovnli- 
bns obtusis etrinlatis griseie cum levi rubore (sub anthesi) ; squamnltre 
interiores 6 (?), qnarum exteriores naviculari-compresaae, cariutl 
oiliatae; achaenia in singulO spiculk circiter 4, reliquis suppressis, 
ellipsoideo-trigona, faciebus convexis, aulco interject0 separatis, un8 

majore, 2 aequalibus minoribns, craw-crustacea, styli basi apiculata, 

(Miq. I. c.) 
HAB. Hnuca, especially on river banks and in swampy places of 

the forests ; Singapore, near swamps : Wall. C d .  3401. 
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111. LEPIRONIA, L. C. RICH. 
Spicae solitariae, infra culmi apice laterales, teretes, multi-spiculatae. 

8quamae spiraliter arcte imbricatae, deciduae, inferiorum nonnullae 
vacuae, sequentium paucae paasim squamulaa sterile8 plurimas cnm 
floscolo femi~ieo includentes, reliquae multiflorae, androgynae. Flosculi 
mnsculi mc~nandri 1-6, vario modo interpositi, uni-squamulati, 
reliqui ad squamulaa redacti ; flosculus femineus centralis, nudus. 
Squamulae carinato-naviculares. Antherae spurie 4-loculares, mu- 
cronatae. Ovarium sublagenaeforme ; stylus bifidus. Achaenium 
lenticulare, compressnm, obovatum, styli basi persistente rostratnm, 
osseum.-Herba perennie aplrylla haWu Juncorum, rhizomate vage 
~ e p e n t e  epwmato, culmis teretibue bani vaganatk, 8pi& in&& Scirporum 

q m n d a n t .  
1. L. mucronah, L. C. Rich. in  Pme. Syn. I. 170 ; A. Rich, 

i n  Dietr. Clam 297 ; Ekh., Enuna. 11. 366; Mip.,  37. Ind. Bat. 111. 
346 ; Steud., Glum. I. 181.-Scirpus wniferns, Poir., Encycl. 756 ; 
Suppl. V. 90 ; Restio articulatug Retz., Obe. IV.  1 5  ; Choudrachne 
articnlata, R .  Br., Prod.  220. 

HAB. : Indian Archipelago, Sumatra i n  Lampongs : Teyem. Hb. 
Bog. 4249 ; isl. Banca ; Borneo, Banjermassing : Motley, Hb. 1267, 
Singapore. 

DI~TRIB. New Holland ; Madagascar. 
NATIVE NAMES : Tikooh in Lamp. ; Pooron in Banca. 
Planta elegans, 2-3 ped. alta e t  altior, vegetation0 Jnncis acce- 

dens. Rhizoma vage repens, hypogaeum, radices crassas perplurimas 
emittens, squamis chartaceis te8taceis v. brunnescentibus striatis 
obtectum. Culmi pennae scriptoriae crassitudinis v. crassiores, atrovi- 
rides, striati, intus transverse septati, in  sicco ad ~ e p t a  nodosi, 
aphylli, basi pauci-vaginati. Vaginae strintae, marginibus membra- 
naceis, mucronatae, culmo magis minusve concolores, basin versus 
fusco-purpurascentes, infimae 1-2 ovatae v. ovato-lanceolatae e 
rhizomate orientes ; sequentes mngis elongatae amplectentes ; suprema 
nsque semipedalis, caeteras longitudine multo excedens. Spica soli- 
taria, lateralis, elliptico-ovalis v. oblonga, obtusiuscula v. acutiuscula, 
multiflora, basi culmi processn dilatato versus apicem teretc spurie 
bracteata. Rhachis elongato-conica, confertissi~ne et spiraliter cicatri- 
sata, sublignea, intus medullosa. Squa~nae spiralitcr dispositae, cou- 



fertissimae, post achenioruni nlstnritntem valde decidune, inaequnli la- 
to-oblongae, obtusissi~~ine, coiicaviusculne, scnriosae, ad  marginee 
nor1 rnro magis minrlsrc Incerntne, fusco-ferrugiuene v. bncline, npice 
intensius colorntne, inferiores paucissinine, vncune, reliquae spicolam 
sqnarnir proprii vix l o n g i o ~ ~ c ~ n  androgynarn contineiites. Spicula 12- 
15 flora, flosculi ninsc. unisqunmulnti, 1-6, monnntlri, reliqui ad 
squnmulns reducti e t  sine ortline ninnifcsta circnn~ flosculnru femiu. 
excentricurn nutlum dispositi. Squamolne hynlino-albidae, spice 
brunnescentcs, ncnminntne ; lnternles cnrinnto-nnviculnres, c:irinS ele- 
gnnter cilintne : stnininigcrae incdinnne deprcssae, rnnrginil)us inflexis ; 
steriles lineari-lnnceolatne, ~ luunc .  Authcrne dein essertae, spurie 
4-loculnres, linenres, ntropuq)~wwc, mucrone nlbo ter~uinntne, loculis 
longitudinnliter dehisccntibris, filanientn pilosirisculn, glnl~resceutia 
Pollinin, irrcgulnri-ornlin, snlfuren. O ~ ~ n r i u n i  c o ~ i i p r c s ~ o - c l l i p t i ~ ~ ~ ~ i i  
uni-ovolntum, orulo erccto, glirbrn~u ; stylus bifidna. hcl~acnin piano- 
couvexn, oblongn, atrinqrlc attenu:itn, iunrginntii, strintn, nitcutia, 
testncen, stylo persistcute rostcllatn ; rostrunl dimidium iere longitu- 
dinis acliaeuii ipfiius nttil~gcns iiitroisum curvntum. 

IV. PANDANOPUYLLUM, HISSK. 
Spicae solitarine v. cnpitnto-co~npnctae, teretiusculne, ningnne, 

multispicnlntnc. Sqnnnine u~idiqnc imbricntne, dcin laceratnc et  
en~arcesccntc-persistentcs ; inferiorurn plures rncune, relicp~ne spicn- 
lam 5--8-flornm nndrogynnni squnnib ips$ paullo longiorcs v. brcvi- 
ores gerentes. Plosculi csteriorcs 3 mnsculi, monnntlri, mii-fiqnarnu- 
lati ; secluentes 2-4 hteriler squnmulis tot i tc~u represcntnti ; flosculus 
fenlineuri escc~~tr icns u~iisc~nnmulatris snepiur sclunrnriln~u scqncnte~n 
vncuaru nmplcctcus. Sqruruioleo lnternle~ cnrinato-couipreshae, navi- 
culnrcs, ~qaniiine contrcrrie insertae. Ornr in~n  sublngcnncforrne v. 
o l l o ~ ~ g u i n  ; lrtylr~s 2-3 bifidns. Acliacniuiu obovlrtu~~i, styli Lasi 
persibtc:~~te ro~trntunl,  ntrin(jr~e a t t en~~i i t~ i ln ,  peric:rrl)io ~ n i ~ i e b ~ e n t e  
i~~tlritum, nucloo Inpitlco, 11ilo escavnto.-llerbne yerenlzes, ktcbittr 
n~,rlrirtu I'ctnti or01 toii, vhizo,itnte Iiy~~ewente ; jbliis i r i j c ~ i i s  Lnsi com- 
ylicrctis xessililirs v. petioltrtis i ~ i l ~ c ~ . c i i s ;  c t l l~~t i s  triyoltis, e stoIotzi6tis 
ab61.cc.iuti.s sy~~t~ t~r ( l t i s  orlis, n~rdis  v. 8yt~nt)~ntb ; sp)icis suliltzriti v .  
~((~,itlr/tJ,  baai incolctcrrctis 21. sulnutlis. 

1. P, palustre, I l ~ r ~ ~ s k .  Ctrt. Bog. 297 ; rjltsd. TydscA, A-at. 
I'e~ccn. X. 11s ; Sfcictl. Glrrnl. I. 15-4 ; Zoll. Cut. 61 ; WfrIp, Aiw. 
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I. 753 ; H i p .  Fl. Atd .  Bat. 111. 331.-Folia lato-linearia, ncu~lii- 
natissima, trinervia, margine costtique spi~iuloso-serrulntn, rigide 
coriacea; cnlmi 1-14 pedalia, aphylli, obtuse trigoni ; cap i t~~lu ln  
oligo-v. polystachyum, cornpnctum, magnum, phyllis 3 - 4  latis 
squamaeforrnibus eo ipuo brevioribus v. nequilongis involucratun~ ; 
sqaamae lanceolntne, obtusao v. spice clilaceratae, sub-euervine, cliar- 
tnceae ; aclinenia innequali-oblonga, styli bnsi ncuminatn. 

VAR. a.  Malesica, capitulis saepe pngni infantis mngnitudine, 
hemisphaericis v. ~nbglobosis, polystachyis; spicis autem daplo v. 
triplo minoribus. 

VAR. p. Silhehna, enpitulis irregulnri oblongis, e 3-9 spicis 
maximis compositis. 

HAB.-I~ d n n ~ p  hill forests in  Wcstern Java  freqnent, as on Pnn- 
gerango, 3-4000' ; on the Salak 4 -5000' ; var. P, between roclrs and 
tree stumps, Passir Rladnng, Probakti, 2-4000' ; Zollinger. Singn- 
pore : FVull. 3511 (young inflorescence) ; Silhet : TVall. Cat. 4174 
(var. 8). 
NATIVE NAMES : Banglronoh or Harassas tjaee i n  Java. 
Rhizonia crnsium, obliquum, radices grnssas demittens. Folia rigid0 

coriacea, trifane equitantia, lato-linearia, acuminatissima, trinervia, 
margiuibus rectangulariter deviis spinuloso-serrata, subtus in carin$ 
basi retrorso scabra, apicem versus spinuloso-serrulata, 6-9 ped. 
longa, 1&2 poll. lnta, supra atroviridia, nitida, subtus glaucescenti 
viridia. Culrni 1-1& pedales, deorsum sensiru attenunti, obtuse tri- 
goni, basin versus subteretes, glaucescenti-virides, glabri, sublente 
albido-punctati. Spicae plurimae elliptico-v. conico-oblongae, 4-1 
pollicem pnene longae, capitato-conglo~neratae, involucmtne ; involucri 
phylla 3-4 v. 6-8, squamaefor~nia, coriacea, e bnsi latissin~ri oblougo- 

ovalia, acutata, planiuscula v. concnviuscula, spicularum longitr~diue 
zqunlia v. vix longiora. Squnmne lato-lauceolatao v. Innceolatae, npice 
obtusae v. saepius dilaceratae, sub-enerviae, Ineves, chartncene, e flaves- 
cente brunr~escetites ; iuferiorum noiln~~llne vacuac ; seqnentes spicula~n 
squnml breviorenl 6-floram ~ndrogynnm includentes. Flosculi otnne8 
uni-squamulati ; esteriores 3 monaudri, interiores 2 ad sqnamuias 
redocti, flosculus intirnus excentricus femineus. Squamnlae laterales 
compresso-naviculares, carinii ciliatae ; ucjoamula flosculi femin, line- 
aris, tmb-plana, marginibus inflexis. Antherae exsertao, biloculares, 
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a b  ovario aversae. Ovarium sublagenaeforme, glabrum ; stylue lon- 
giusculus, bifidulr. Achneninrn iriaeqnali-oblongum, utrinque attenu- 
otum, obsolete trigonum, styli basi persistente acuminatum, pericarpio 
tenui carnescente testaceo, nucleo lapideo nigro. 

2. P. aquamatum, hlura.-Bolia lato-linearia, acnminatissima, 
trinervia, margine cos thue  spinoloso-semllata, rigitle coriacea ; culmi 
abbrcvioti, 3-l&-pollicares, squamnti, trigoni, obscuri ; capitule 

oligo-rarius mono-stachya, co~upacta, oblonga; squamae ellipticae, 
obtusne v. spice laceratae, in sicco striatae, chartaceae; achaenia 
utrinque nttenuata, bicarinata, rostrata. 

BAB. Java, in  hilly parts of Buitenzorg : Zippeliua (in Eb. Bogor.) 
Rl~izotrin lignescens, ver t ic~le  v. obliquurn, rndices crassaq demit- 

tens. Polin trifarie equitontin, e basi cori~plicatl lato-linearia, acu- 
minatissi~ria, trinervia, lateribus deviis margine subtusque i n  cosffi 
apicem versus a pi nu lo so-serrulata, coriacea, 5-6 ped, longa, 1-1* 
poll. lata. Crrlrni e foliorum axillis crumpentes, abbreviati, 6 1 4  
poll., lo~igi,  undique, praescrtim basi, squaruis ovnto-oblongis concavis 
acutis strintis obtecti, trigoni, striati, glabri. Spicae 2-3, capitato- 
conglomeratne, rarissime solitatiae, oblongae, obtusae. Squnmae un- 
dique i~~tbricatae, ellipticae, obtusae v. saepins lacerantes, in  sicco 
striulntae, fnscesccntes, inferiores 4-5 v x u a e  saepe involucrantea, 
reliqunc ~piculam 6-floram squaml propriii pnullo longiorem andro- 
gynnln contiuentes. Flosculi 3 exteriorev masculi, monaudri, scquentes 
ad squaniulas redncti, floscol~~s intimus excentricus femineus sqnanin- 
lam vacuum a~nplectens. Squnrnulae laternles linearos, curvatit 
carinato-naviculares, in  carinis minntc denticnlntae. Achsenir~m 
adhuc ( i~~ltnat~lruni)  O ~ ~ O I I ~ U ~ ,  n t r i ~ ~ q n e  acuminatum, bicnrinatnm, 
pericnrpio tenui coriaceo, nucleo larpideo cineraticente apiculato. 

3. P. Zeylanicum, Thw. Etiu~n. P1. Ceyl. 345. 
HAB. Ceylon : Throaitee, C. F. 3029 ; South Andomans. 
This species, which is not yet recorded from the Indian Arcl~ipela- 

go, differs from the next one, P. Mip~ieliunuvn, especihlly by the 
more robust and obtuse spikelets, which for111 a head, when fully 
grown, not dissimilar to  that  of P.  palustre. The scales are 
furnished by a broader white (in dried state brown) margin. Dr. 
Thwaites describes his plant as liaving a clavate style, bnt the Anda- 
man specimens have them normally two cleft. I saw the Ceylon 
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plant in the Herbarium of the Botanic gardens at Buiteneorg, but 
unfortunately I have here no specimen to examine. I strongly suspect 
that Dr. Thwaites, when describing the plant, has had before him 

' young spikelets only. 
4. P. Miquelianum, Xum. Folia elongate-linearia, acu- 

minatissima, trinervia, margine costilqne spinuloso-serrnlata, flaccida, 
ntrinque nitentin, snturate v. flavescente viridia; culmi elongati, 
1+-3 pedales, nudi, trigoni, nitentes ; spicae solitariae, squamis laete 
riridibus anguste albide (in sicco fuscescente) marginatis ; achenia 
oblonga, utrinque attenuata, acuminata, vix carinah.-Lepironia 
enodis,Miq., Snppl. F1. v. Sumatra, 603; Lepir. folioea, Miq 1. c. 
(spieia adhuc virgineis.) 

HAB. Sumatra, in the jungles of Dmoh-tjaloh, Moesi, Palembang : 
Teym. W. Bog. 3686 et 4051. 

NATIVE N d m  : Rumput selingsieng in PaEemb. 
Rhizoma crassnm, obliqnum v. subverticale, ligneacens, radices 

plurimas crassas demittens. Folia trifaric-equitantia, lato-, v. anguste- 
linearia, acuminatissima, infra medio paullo augustata, complicata, 
basi vix dilatatn, 4-5 ped. longa, 4-1 poll. lata, margine versus 
basin et apicem, v. tot$ longitudine, remotiuwule spinuloso-serrulata, 
cost& apicem versus spinulosa, trinerria, marginibus rectangulariter 
devik. Culmi e rhizomate stolonibus abbreviatis quamatis orientes, 1) 
-3h ped. long., sursum sensim incrsssti, obtuse trigoni, striulati, 
nitentes. Spicne ter~niuales, solitariae, conico-ellipticae v. clavato- 
oblongae, obtusae, dein acuminatae. Squamae nndique arcte imbri- 
catae, emarcescente pemistentes, snreum eensim minores, oblongo- 
lanceolatae v. lato-oblongae, ncutatae ; superiores obtusiusculae, viridea, 
margine angustc membranaceo albidae (in sicco autem fuscescentes), 
sub-trinerviae, nervis tenerioribus parallelis percursae ; inferiores 9-10 
vacuae, sequentes 5 -florac. Flosculi omnes unisexuales, exteriorelr 
8 masculi, monandri, intimus femineus squamulam sterilem amplec- 
tens. Squamulae flosculomm exteriorum compreeso-naviculares, carinii 
erose-cilwlatae, medianae depresso-bicarinatae, in angulb ciliolatae. 
Filnmenta dein elongata paullo supra squamulam exserta ; anthcrae 
lineares filament0 dimidio breviores, bilocdares, longitndinaliter 
dchiscentes, flavescente-albidae, apice minute apiculatae. FIosculi 
feminei oxcentrici, squamula depressa, linearis, marginibus inflexie 

11 
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tiquamulam sterilem amplectens. Ovarium sublagenaeforme laeve ; 
nty111s brevi11sculi1s, ovario continuus, emarcescente persistens, tri-  
fidus, rnrnis iuclusis. Achaenium obovntum, basi angustntum, spice 
styli basi persistente acumiuatum, pericarpio tenue carnosulo ( in  
ricco coriaceo) laevi testaceo, nucleo lapideo nigrescente. 

Prof. Niquel, in establishing his Lepironia enodis had only t h e  
full-grown iuflorcsccnces before him, wllicli wore distributed from t h e  
Botanic gnrdens, Baiteuz.org, under No. 3029, and described therefore 
the plant as  having no leaves. But  the leaves with young inflores- 
cenccs were (by mistnke probnbly) distributed at the same tirue under 
No. 4051, coming also from Pnlembnng, and upon these specimens 
he founded his Lepironia foliosa. 

5. P. Hwni,le, ITassk., Cat. Bog., 217 ; Stetid., Gyp. 134  ; Zoll., 
Cat 6 1  ; E'ctlp., Ann. I, 753 ; Hiq., FZ. Ind. Bat. 111, 334 ; Oadem., in 
Bot. Ztg. 1866, 193.-Folia petiolata, lamiul elongnto-elliptid retu& 
abrr~pte subulnto-cnspidata, marginibus apicem versus spinoloso-ser- 
mlntL; petioli complicati, bnsi vaginato-dilatati ; culmi plernmque 
geminnti, clongnti v. nbbrevinti, basi squamato-vaginnti ; spicae solita- 
riae (rnrius binne), squnmis fuscescente viridibns plurinerviis ; achenia 
oblongn utrinque nttenunta, acnminnta, obsolete bicarinata.-Lepi- 
stachya p r ; ~ ~ ~ u o r s a ,  Z+p. X. S. ; Lepironia cuspidatn, dliq. Suppl. 37. 
v. Slo,latra, 603 ; Pn~idnnopl~yllnm Zippclianum, Ziurz in piatuurk. 
Tytlsclr. v. f i t l .  l11d. XXVII. 126  ; ejusd. Uot. Zty. 1865  204. 

HAB.:  One of the most coninion grasses in the hill forests of 
Western Java, a t  3-5000' ft. elevation ; occurs also i n  Banca : 
Teyslnnran ; and in Sumatra : Xwt/ ials .  

NATIVE NAME : Sohlenat, Sunda. 
Rhizorna crassum, obliquum v. verticnle, lignescens, radices pluri- 

mns demittens. Folia trifarie equitnntia, subcorincea, petiolata ; 
lamina elongnto-elliptical 1-14 ped. longa, 1+2& poll. latn, basi 
in pctiolum cornplicntum longitudine ab 1-2& poll. variantem basi 
mginato-dilatntum decurrens, spice retwo abropte subulato-(-2 
poll.) cuspideta, plicatn, 3-nervis, margine apicem versus costiiqne 
spinuloso-sem~lata. Culmi e dolonibus abbreviatis squamato-vagi- 
natis plerumque gemiuatim orti, nudi, deorsum atteuuati, obtuse 
trigoni, striati, glabri, 1-4 poll. nsque ad pedem longi, intense 
virides opaci, sub lente albido-punctati. Spicae oblongae v. ovato- 
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oblongae, obtusiusculae v. acutiuscnlae, solitariae, v. passim binse. 
Squamae arcte imbricntae, emarcescente persistentes, sursum sensiru 
minores; inferiores 3 - 4  vacnae, lanceolatae v. oblongo-lnnceolat~~e, 
obtuse carinatae, striatae, opacae, virides, margihe mernbrnnaceo 
brunnescentea; sequentes ecarinatae, nervosae, teneriores, flaves- 
cente-testaceae v. brunnescentes, nitentes, spiculam 6 flora~n nndro- 
gynam foventes. Flosculi omnes uni-squamulati, 3 exteriorcs masculi, 
monandri ; 2 interiores ad valvulas reducti : flosc. intimus excei~tricus, 
feminens. Sqoamulae flo~cnlorum laterali compresso-navicuculares, in 
carinis eroso-ciliolatae, medianae depressae. Antlierne exscrtae. Ovari- 
am sub-lagenaeforme, laeve ; stylus brevis ovario continuus, emnr- 
cescente persistens, trifidus, ramis elongatis inclusis. Achaeiiin oblonga, 
styli  basi apiculata, obsolete bicarinata, pericarpio carnescente (in 
sicco coriaceo) brunnescente asperulo, nucleo lapideo nigrescente. 

This  is 8 very variable species, not only with regard to the leaves, 
which are longer or shorter petioled, but also with reference to  the 
length of tlie culms, sometimes attaining nearly the length of the 
leaves, sometimes redaced so as to let the spike appear almost sessile. 
Sometimes these culms are furnished also with a few brncts. 

6. P. immersum, Thw. Enum. PI. Zeyl. 433. 
HAB. : Ceylon : Thwaites C. P. 3819. 
Rhhoma crassurn, lignescens, radicosum. Polia' trifarie-eqnitantia, 

2-23 pedalia, pollice angustiora, anguste linearia, acuminata, besin 
membranaceo-margiuatum breviter raginantem versus angnstiora, 
complicato-trincrvia, laevia, supra nitida, subtus glancescentia et  
opaca, mnrgiriibus costiique basin versns remote et minuto serrnlata 
v. omnino Iaevia. Cnlmi pollicares v. breviores, bracteis sursnm 
majoribus s p i d  ips& solitnrik sublongioribus obtecti Brncteae ~111- 
meae su~eriores involucrantes, membranceo-marginatne, lincares, acu- 
minatae. Spica fructigera cerasi minimi magnitudine, delisinscula, 
aqnamis late-ovatis acuminatis i n  sicco fuscesceiitibus strintis. Ach- 
aenia ovata, incurveto-rostmta, ecarinata ; pericarpio carnosulo. 

Spicae glomerato-cnpitatae, multi-spiculatae. Sqnamae undique im- 
bricatae, eruarcescente yersistentes, illferiornm nonnullae vacuae, reliquae 
spiculigerae. Spiculae 7-10 - florae, squamh proprih longiores. 
Plosculi omnea uni-squamnlati, nunc 3 exteriore~, nunc 3 alii n~asculs, 
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monandti, reliqui ad squamules redncti ; f loscul~~s intimns femineus 
squamulnm sterilem amplectens. Sqnamuiae Interales carinato-com- 
pressae. Ovarium basi stipitiformi-attennatum ; stylus trifidus. Ach- 
aeninm longe stipitatum, rostrntum, pericarpio carnosnlo, nucleo 
bpideo.-Hmba pevennis habitu omnino Pandanophyllomm, sed phyllio 
involucrantibua longissimis etiam adspecta dioersa. 

1. C. macrocephalus, Kurz.-Hypoly t ~ u m  macrocephalnm, 
Gaud. i n  B y c .  Jt. Bot. 414 ; lh'til~. En. 11. 273 ; Steud., Ojp. 133. 

HAB. : MO~IICCOB ; Cfaudichaud ; ib. isl. Batjan ; T'eysntann. (in 
H b .  Bog.) 

Rhizoma ...... Polia.. .... Cnlmi trigoni, glabri, pedales, basi pauci- 
foliati. Spicae semipollicares, mnjusculae, plurimac, innequali- 
oblongae, compressiusc~~lae, glomeratae ; glomeruli phyllis aingulis 
snstenti in capitnlam involucrntom pollicem dein 13 poll. crnssnm 
compacti. Involucri phylla inferiors 3--4, pednlia v.  longiora, poll. 
Iata, Into-linealis, subulnto trigono-acuminnta, trinervia, marginibus 
rectangulariter deviie, margine costlque subtus npicem versus upinn- 
low-serrulnta, subcoriacea, phylla sequentia mox in bracteasglomerulis 
ipsis miuores lato-ovntm acuminntas transenntia. Squnmae undicl~te 
imbricatae pellucescente-chartaceae, oblongo-lanceolatne, obtusius- 
culae, trinerviae, glabrae, nitentes; inferiornm nonnullae vacuae, 
riliquae spicnlam 7-10-floram includentes. Spicnlae linenres, com- 
pressae, sqnamE longiores. Floscul~ls intimus excentricas feminen~ 
uniaqnrmnlatus, squamulam sterilem amplectens ; floscnli sequent- 
3 V .  3 alii extimi masculi, monandri, nni-squamulati, reliqui ad q u a -  
mulas vacnas redncti. Sqnamnlae laterales compresso-navic~~lares, 
carin4 cilirtae, medianae depressae. Ovnrinm ~ublngenneforme, ntrin- 
qne angustatnm, glabrum; stylus longus, persistens, trifidus, ramie 
elongatis. Achaenia oblong., basi in  stipitem longum grncilem at- 
tennatal tricarinnta, stylo persistent0 longe acnminnto-rostratn (ros- 
t rum achneniu~n longitudine pnullo supernne), pericarpio carnosnlo, 
(in sicco tenni coriaceo) glabro testaceo, nucleo lnpidco nigrescente. 

I havenot Gnudichaud's work above cited for co~lsl~ltation, but I think 
I am correct in quoting his plant fromKuntli's and Steudel's descriptions. 

Spicae glomerato-panicnlatae, compactae, undique squamatae. Sqna- 
emarceacente persistentes, inferio1.e~ srepius tri-snperiores uni- 
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spiculntae, 8-10 florae, androgynae. Floscnlus centralis felliincas, 

nuduu ; flosculi reliqui masculi omnes monandri, uni-squnniulnti. 
Squamulne squamae contrariae ; laterales con~presso-naviculit~es ; 
vacuae nullae (an semper 7). Ovarium lagenaeforme ; stylus longius- 
culus, bi-(an etiani t r i ? )  fidus. Achaeniuxn magnum, obovatun~, 

6, (121) costatnm, pericarpio carnoso (in sicco corticoso rugoso), 
nncleo lnpideo mucronu1nto.-Plantn pe~ennis 7~a71ilu Pantlnnis ceris 
acaulibus ita sirnilis, rct ab his aeyre discernendcc, nisi injlorescentia. 

1. SC. ~ 0 s h t ~ 1 1 1 ,  Kurz. Scirpodcndron pandaniformc, Zipp. 
MS. ; Pnndanophyllum costatum, Thw. f i i .  PI. Zeyl. 433 ? Sulcria 
macrocarpa, Wall. Cat. 

H A B . - ~  the hill jungles of Western Java  along the torrents and 
in  swampy places: Zippeliw, gc .  Singapore and Penang: Wnll. 
3538 ; Ceylon : Thwnifee. 

NATIVB NAMES : Hnrnssas in Sun&. 

Rhizoma crassurn, obliquum, lignescens. Folia coriacea, trifnrie 
equitantia, lato-linearia, acnminntissimn, 6-9 ped. longa, polliccm 
lata et latiora, trinervia, lateribus rectangnlnritcr deviis, mnrgine 
costiique a medio spinuloso-ser~ulnta. Culllli 1-13- pcd. longi, 
trigoni v. triqnotri, glabri v. i n  angulis scnbcirimi, aphylli, basi 
quamati .  Panicula compacts, terminalis, pnuci-ramea, ramis brevibus 
crassis simplicibus, inferioribus 3 4  phyllis singulis bustentis in- 
volucrantibns. Involucri phylla longissima, 7-2 ped. longa, foliis 
subconformia. Spicae sessiles v .  sub-sessiles, compositae, basi bract& 
magul  chnrtacel e basi l a t l  oblong& acutli concavl sustentne. Squa- 
mae oblongae, obtusiuscnlae, cnrixiatae W. mbcarinntae, striatae, mem- 
branacene, inieriores sncpe spiculns tres, sequentcs spiculam 11nicnm 
squamir propria breviorem tegcntes. Flosculus cc~itrnlis nudus fernin- 
eus. Squnululae laterales lato-carinnto-nnviculares, caring ciliolatao. 
Authcrae exsertz. Ovarium sublngenaeformc ; stylus longus, bifidus, 
ramin brevibns. Acliaenia drupacea, mngnitudine pisi majoris, in 
sicco sulcato-6-costnts, rugosn ; pericarpium in sicco corticosum ; 
nucleus obovntus, obsolete 6-costatus, apiculatus, lapidcus. 

I am i n  doubt whether Dr. Thwaites' Pandanoyiryllr~?n costatuln is 
identical with this plant, as his short description does not well coincide 
with the above characteristic. Accordil~g to that autlior the nclienes 
are 6-12 ribbed, but the Malayan species which I have examined, 
have them all 6-ribbed only. 
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Under the above title Ipropose to  record n series of papers, the 
special object of which is the exposition of the RIolluscous fannn of 
Lamer Bengnl and of tlie adjoining provinces. I t  is not my intention 
to follow in these papers any systemntic arrangement, but simply to 
bring the mnterials, as they are collected, to the notice of Couchologists. 

A t  first sight i t  may seem that  there is hardly a necessity for a 

series of such papers, as the R~ol l~~scons  fauna of Bengrrl is pretty well 
known through the valuable researches of H. Bcnson, W. T. Blanford, 
and others. With regard to our knowledge of the shells, or the solid 
parts of RIolluscs, this statement would deserve a fair consideration, 
but i t  is mnrvellous how very ignorant me are of the soft parts of the 
respcctire ani~uals. The course of study pursued in Conchology 
during the last twenty gears, hns sllewn that  no sy~te~i ia t i c  srrange- 
ment can be attempted mitliout the due kno\vlctlge of tlie animals, 
even generic nnd specific dcterminntions are sometimes iilipossible to 
be cnrried out without them. Comparative anatomy anti morphology 

of our Nolluscs are eqnally deficient as the  principal elements. 
Strictly speaking i t  is by no means surprising that the anatomy 

of our Indian ~Iolloscs is yet 60  little lmown. The shells are easily 
preserved and more or less cornmonly foun~l  at  all times of the year. 
Tile ani~nnls on the contrnry are met mith only a t  certain seasons 
characterized by a large proportion of moisture in the atmosphere, 
n-llich combined mith the tropical heat often rapidly decomposes the 

animal substance, while under the knife and the needle. Besides few 
of our nblc concl~ologists had had tlie opportunity of observing Illany 
live animnls, and tlie esarnination of fipecirnens, preserved in spirit, 
glyceri~ie, kc., are rcry easily misleading, 60 as to  give vllrious organs 
a different interpretation iron1 that  to which they are actually tlestiiied. 

During the course of my papers I shall, therefore, endeavour to  pay 
lipecial attellti011 to tile solt ynrts of the aniulals, to the anutoluicd 



and morphoIogical details. Ouly the shells of newly discovered 
species will be separately figured, but of all species, as far as they can 
be  procured, representations of the animals, of the dentition, &c., will be 
given. I shall feel amply rewarded, if I can see that any of my con- 
cllologicnl friends appreciate this course of inquiry; and I mill feel 
greatly obliged if they would farour me with live specinlens of Mol- 
luscs. Dnring the rains and in the cold weather most of the land 
sliells mill surrive for 9 and 10 days in  a box with a little moistened 
moss, a few lloles being made in the box for the purpose of ventila- 
tion. If not procurable alive, specimens in spirit or glycerine* will be 
also thankfully received. 

I do not wish to  give my papers R more extensive title, than the 
one qnoted above, because I as yet have only the hopes to procure 
thoso specimens which are within my own reach and thnt of my 
collectors, but I trust that  the area of my research and examination 
mill gradually obtain a wider range. The first paper will be devoted to 
the  examination of some remarkable Molluscs, for a species of which 
Dr. F. Uuchannan 50 years ago proposecl tile name 0nchiditrtu.t These 
animals may be in a certain point regartled as the tropical represent- 
ants of the slugs, or Linlncfs,  which are generally found only in  tem- 
perate climates. Altliough I have nnmeroas materials on other groups 
of 3Iolluscs collected, I have given preference to this one, because the 
characteristics given of the genus are very deficiently known, and par- 
tially incorrectly recorded in the present lending works on Concliology. 
Dr. Buchannan's description of the type species, Onci~id ium typhm, 
is  not very clear, neither is i t  sufficient, and the general belief wns, 
thnt the species hns been lost siglit altogether. Nevertheless I find 
tha t  i t  was very well known for maliy years to  several of our Indian 
Conchologists, and i t  is actually during the rainy season a very common 
species about Cnlcutta. 

Glycerine does admirably for theso purposes. It is oocamonally advantage. 
ons to pnt the animal first in hot water for a fuw minutes, and aftor its dcath in 
glycerine or spirit, the animal does not ahrink afterwards so much as it would 
when put in glycerine alive. 

t An occount of tho Onchidium, s new gonus of the claas of Vcrmes, found in 
Bengal, by F. Bnchannnn, M. D., A.. L. S. ;-read Jnno 5th, 1798 ; Trnnsactions 
Linn. Society, Vol. V., 1800, p. 132. 
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No. I. On the genus O ~ c ~ r ~ r u i t t ,  with descriptions of several new 
species ; (with plates 61v nnd XV.) 

O~ '~C~. -PULXONATA.  
Fnrn i ly . -O~cn1~11~~.  
Genus.-Onchitliun~, Buchnnnan, 1800. 

Char. Body oblong, entirely covered by a coriaceous, more or  less 
tuberculnted mantle, projecting a t  tile sides and internally fleshy; foot 
long, narrower and little shorter tlinn the 111antle ; head large, distinct ; 
the mouth situated below, forlning a longitudinal slit surrounded by 
thickened lips, and two, more or less, prolongetl nnd , thickened bnccal 
appendages, to the uppcr edge of which are, so to  say, the teutncles 
solderctl on, being represented merely by thickened rims ; superior to 

thcsc are the long, retractile pediclcs bcnring on their tips the  eyes. 
Two cartilaginolls plates in the msophngus are covered with a broad 
rndula furnislied with very numerous, small equnlly formed teeth, the 
central tooth being pointed and cqnilnternl, the laterals usually 
somcwl~nt smnller, almost 811 of ecl~~nl  size, tilightly hooked, clam-shaped ; 
no special upper jaw is present. Anus situated a t  the upper basal end 
of the foot ; pnlmonnry orifice posterior to  i t  in the mnntle. The seses 
arc 1111ited, the common sexual opening being plnced more or less close 
to tllc right of the anus, in the fold between the  inner side of the 
mantle and the foot ; a special mnle organ is besides sitnnted under the 
right eyepedicle ; i t  is thick, long, provided with a short flagelluln ; 
the propngation is effected by mutual reciprocal impregnntion. Sllell 
none. Habit similnr to  tllnt of the Limaces, or rather more to  thnt of 
sea slugs, as I shnll endeavour t o  prove hereafter. 

Bciore entering npon a description of tile vnrious species, i t  will be 
necessary to  give a detailed statenlent of the most importnnt and charac- 
teristic arlatomicnl and morpl~ological points. I selcct for this purpose 
thc type hpecies of tile genus ; nny differences in tlie other species from 
this type can be afterwards much easier recorded, witlioat giving a 
repetition of those details. I n  conclusion I shall nllutle to tile gencra 
Oncltidrlln and Peronia, which hnve been considered as distinct from 
Onck idirint. 

The upper part of the body of all the Onchidia is, as stnted above, 
alwnys cntirely covered by a more or less corinceons mnntle, the  epi- 
dermis oi whicli chiefly consists of a chitinous or horny substance, and 
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C;III 11': ren~ovetl frolu it withoot producing a cl~nnge ill the colonr of the 
a u i ~ ~ i a l .  The sorface of tlie muutle is generally fi~iely granulatcci, but ill 
a l l  our species sorlie larger tubercles are besides fouud, liiore or less 
nnnlerous, ancl irregularly distributed on it. These larger tubercles 

can be protrudcd or retracted at  will. When thc animal is in a healtlly 
state, they are generally very distinct, each of the111 bearing one 
t o  four jet black dots, the furictions of which in the cconoluy of the 
animal i t  is difficult to understand, but most likely the pigment which 
they contain, when added to the mucus secreted by the entire botly, 
acts as a kind of defensive fluid against other animals. Tlie mantle is 
amply supplied with nerves issuing from the central ganglion, but to 
tlie touch, thc tubercles do not appear to  be much more or less sensitive 
than the rest of the body ; they are always retracted when they co~ne  ill 
contact with a solid object, but soon protruded again. Sickly nui~nuls 
not only change colour, but the body often shrinks to  less tliun 
half the original size, and all the tubercles of the surface are smootl~ed 
down, and assimilated to the ma& of the madle.  The mesial portions 
of the mantle are usually thin, but the sides are very consistent arid 
fleshy, the muscular tissue being solid, very tough i n  some of the species 
(0. tigrinunb), soft, almost pulpy, in  others, (0. t e m m ) .  The intcr- 
nal fleshy part of the mantle is pure white, but the external parts, to 
a smaller or greater thickuess, blaclcened, and fillet1 with piglncnt cells, 
producing the various colour~ of the animal. Neur the edge of the 
mantle, there are usually some larger cavities in  the tissue, as shewn 
i n  the section of the portion of the lnantle (fig. 3, plate xiv), evidently 
allowing for an easier motion of these extreme edges. 

The foot is composed of numerous transverse muscles nnd is always 
shorter and narrower than the mautle ; this varies, however, in the 
different species. I n  some the foot i~ only one-third, or one-fourth, of 
tlie width of the mantle, in  others almost four-fifths of tlie same, set t i~ig 
aside, however, those variations wllich merely depend upon the position 
of tlie body. When the animal is a t  rest,-iu a sort of contracted 
poxitiou,--tile width of the foot is iu proportion smnller, than when the 
anilual moves about, in  which case the mautle stretches out longitu- 
dinally, while tlie narrowness of the foot appears to be more limited by 
tlie transverse muscles. 

No g e ~ ~ e r i c  i~ryor tnnce  can, strictly speaking, be attached either to 
12 
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the nunlber and size of the pustulcs 011 the mantle, nor t o  the relative 
narrowness, or width, of the foot. This is a very i~uportant statement 
ns regards the classification of the animals, and I shall endeavour to 
prove its correctness by solne observations which I shall subsequently 
put upon record. 

The head is posteriorly on either side connected with the  foot by 
a tliin membrane. 

Anatomy of Onchidim typhm. 

Tlie respective places which the digestive and generative organs 
occupy divide, so to say, the entire cavity of the body into two parts. 
Figure 2 on plate xiv rcprcsents a specimen, opened along the  entire 
length of the centre of the mantle, the portions of which are removed 
a little on the sicics. The albuminous string of the penis i s  also a 
little lifted up, and placed from the right to the left side, so as to  allow 
the ganglion and the penis to  become visible. A11 the other internal 
orgnns are in their original position ; the head with the msopliagus (oe), 
salivary glands, (sg) ; alimentary canal (ac), &c. The signification of 
the principal other letters is as  follows; pe. = pedicle;p= penis with 
the  vas deferem twisted round it  ; and (ps) the snpplementary nlbumin- 
ons string ; ng = principal nervous ganglion ; the digestive organs with 
the liver (1) and the anterior portion of thc stomach (st), rectum (r), 

&c., are visible ; the generative orgnns with tho ovnriurn (o), tcstis ( t ) ,  

large albuminoue gland (ag), receptaculum seminis (rs), &c. ; ht  = 
heart; 2 = lungs ; g and v = the hermnphrodite genital openi~jg, a = 
anns ; 01 = pulmonary orifice. The digestive organs, thus roughly 
estiniated, occnpy the greater p r t ~ o n  of the front part, and t h e  
generative organs that of the hinder part of the body. 

111 order to  understand more clearly the anatomical details, I ml~e t  
direct the attention to figure 5 of plnte xiv. This figure represents a 
very large specimen of Olachidium typltcx ; tlie foot has been along its 
anterior and posterior, and the entire left basal margin detached from 
tlie hotly and folded over to  the  left side, then the mantle has been 
cut in two halves and the left half (d) also removed laterally, so ay 

to  join the other half only a t  the pulmonary orifice. The digestive 
organs have been exposed in the figure on the right and the geiterative 
organs on the left side. 



Di9eetit.e organa asad their appetrdagecr. 

The food first enters through the mouth which, as already stated, 
is surrountled by thickened, soft and grooved lips, with the aasophagns 
(cte), a large mnscular sack of an oval shape, closed posteriorly. 
This sack enclose8 two cartilaginous plates, which are situated i l l  a 
s t r o ~ ~ g l y  ~nusculnr Inass, attached to the posterior and inferior sides of 
t l ~ c  ~ciopl~ngus.  Sonietimes, as in  this particular species, these plates 
r c ~ e ~ t ~ b i e  n bivalve sl~ell, being convex externally and concave inter- 
nally; tliey are white, connected by a membrane below and open 
above. Their microspcopical structure distinctly shews the formation 
of a cartilaginous tissue, Inany of the cells being of irregalnr sl~npe, 
otlicrs grir~iular and hnrclened. E x t e r ~ ~ a l l y  they are covered by the 
t o ~ ~ q n e  ~~iembrane,  or radula, which is provicled in  iL entire extent 
nit11 very numerous teeth. 

T l ~ i s  rndula is thus very differently formed from the nnrrow and long 
l i ~ ~ g u a l  ribbon of the Prosobranchia. Big. 4 on plate xiv, represe~its 
the relative position of these organs. The cartilaginous pintes (cp) ac- 
tlii~ily only give support to  the rndulo (ra), which is by the muscular 
action of the forn~er pushed out of tlie month, cicmping t l ~ e  orgcunic 
substni~ce in tlie usual \tray from below upwards; the food then 
passes i n  the cavity bel~incl the plates where the salivary gltr1ide 

(sg) enter. A t  tlie beginning of the nlilnentary canal, immediately 
behiud t h e  catilaginous plates, there is a small fleshy tubercle (to) 
ml~icli appears to act as a tongue, pressing tlie food down the ca11a1 every 
tinie that  the aesophogns co~~trncts.  Each of the salivary gla~ids (sg) 
is repre3ented by a smnll, whitisl~, dendritic organ, connectell with 
ench other by a thin string, and by numerous threads with the 
hcpiitic mass, eureloping the anterior part of Llie intestines. The 

ali~ueritary canal issues a t  the upper part of the oesophagus, lying 
in a sl~ecial musculnr cavity of tlie tissue of the body, i t  bends down- 
wards, then passes through the  hole of tlie principal central ganglion 
ring (~ ig)  to the storuacl~. This consists of two, a l m o ~ t  quite se- 
parate divisions. The first portion (pst) has tlie form of a double cone, 

pointed on ei t l~er  end nnd widened in the mitl(lle ; i t  is soft and corn- 
posed of nrlmerons folds or partitions. On this anterior portion follom~ a 
secon11 OIIC, which is more elorignte~l, consisting of three eub-divisions, 
being in tile mitldle sorroundecl a ~ i d  pa~tinlly tlivi~letl by a very str011g 
n~nicular tisp~ie (mnt). The extreme c ~ i d  (m) is c:ippetl hy a ~c l~nrn te  
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portion of the liver (1). The intestines (i) issue somewhere a t  t h e  
muscnlnr bridge which connecls the two portions of the s ton l~ch ,  
being from 11erc in  their entire length enveloped in the liver 
wllicli is readily recognised by the greenish colour of the hepatic cells. 
The length of the  iutestines is from 4-5 inches, the rectum (r) being 
mr~ch widcr, and passing nhnost in  a ~ t rn igh t  direction t o  the nuus. 
Near its termination i t  is acco~~lpnnied by two whitish, dendritic organs, 
(gp and pa), ench of which a t  their posterior ends is connected wit11 n 

smull yellowish brown gland. The lntter lnny rcprese~it the h idncy~,  
and the former are probably only albnrnilions glands, or they may be 

an equivalent organ of sorne of the pyloric nppenclages or the C O ~ ~ I I .  

The nnus is situated nt the encl of the upper base of the foot, i t  is sor- 
rounded by ring masclcs, but externally very slightly thickened. 

Otlchidiuit, typha, and probably most of tlie other species live, on 
decaying moot1 and earth, impregnated with organic ~llntter. I llavo 
never seen them feeding on fresh grasses. With the solid excreluents 
always a lnrge portion of watery liquid is given out. 

Generative organs. 

All tllc species of Onchidia which I have examined nre her~napllro- 
ditcu, not as Unchannnn stated in  the case of 0. typhm, supps ing  the 
scses to be distinct. The generative organ occupies the posterior half 
of the internnl cavity of the body (see fig. 2: pl. xiv), sometimes even 
a little more. The hermaphrodite genital pore (g and v in fig. 5) lies 
very close to the right of the anus ; in this pore a very strong, 
a l ~ i ~ o s t  cnrtilaginous tube, the oviduct, (or here the uterus, ov) terlni- 
nntcx, anci a short distance npwnrds gives off a short brniich, ending in a 
flnttenrd large vesicle, which usnnHy is interpreted ns the reccptactclunc 
srttriniu (rs). The contents of this orgrrn in  nurneroos speci~iiem 
which I e s a m i ~ ~ e d  wns a dnrli yellowis11 brown, rather watery srlb- 
stance, co~itaining sonie solid bodies, resenlbling the spicr~lx of ,)i)ortyie, 

or those peculiar arrows connected with the cop~ilatioll of IIeliccs. Tile 
uterlls which is only a continnation of the ovitlnct is, a,¶ stntctl uborc 
a thick, white, donbly twistcd string, ncnr the mitltlle it  is 11arti:rlIy 
envel~,~erl in  a ~ n r ~ c u s  secreting, foliatctl, pale orange gln~itl (:is in 

fig. 2, pl. siv.)* T l ~ c  contcnts of tl~iu glnnt2 is n sinrplc grn~iulitr 

* I n  ligtrrr. 5 i l ~ i ~  f i l n l ~ l l  l itnu t o  t l ~ c  riglll of tllu tcslis (t) and to  tllc left of 
tlli: ~.ccc~ptr~culunl s ~ r r l i l ~ i ~  (1.s). 



substnnce. I t  is not clear to what purpose it  exists, but probably it is 
i n  some way connected with the ovarium or the testis. 

The ovarinm(as, in fig. 5, or in  fig. 2) is of a deep yellowish colour and 
contains eggs only ; these being of an oval form and of various sizes, 
according to tlicir stages of development ; the whole is attached to the 
uterus by a short string.-It is generally stated that in t l ~ e  PULMONATA, 
the ller~iiaplirodite gland secretes ova and spermatozoa, but in this cwc I 
am certain that they are secreted in  two different glands, the ovariuni 
co~itnining, as I stated, merely eggs. The testis (t) is a distinct 
foliated, or more or less dendritic, purely white gland, which is rendily 
distinguished by its viscous, jelly-like substnnce. Under themicroscope, 
the  contentsof thc gland had a granular appearance, mingled wit11 a few 
fat  cells,and numerous long thread-like bodies,-sper~tiatozoa. From tlie 
testis a very thin hollow string issues, accompanying the oviduct in its 
entire length and tcrminnti~ig by a special niinutc pore (g) ill tlie 
same cavity as the oviduct. This string is evidently ,the bcginning 
of the w a s  dejcrena, which continnes extcrrinlly in a grove between 
t h e  foot and the mantle. 

Tlie largest portion of the generative orgnils are occupied by the 
nlbn~ninons gland (ag) which is of a soft pnrplish colour, consisting 
of very nunleroua folicles attached to short prolongations of tlie 
nterus. The albuminous substance has n finely granular appearance 
under the microscope and is very viscous, adliering to everything that 
comes in contact with it. I t  absorbs water to a large proportion 
swelling up readily in it. 

Tlie male coplllative organ is a t  the front end of the body, situated 
m&e or less closely to  and under tho l ight  eye-pedicle. Tlie senien 

issues, as statecl above, first from the genital pore (g), is then con- 
ducted in an open canal along the right side between the foot and the 
mantle, enters the body through a very fine pore (vtlo in  fig. 5)) below, 
or on the sille of, tlie right buccal nppcndnge, close to the penis opening ; 
then passes through a tliin long tube (vtl) wliicli is varionsly twist- 
ed ronnrl tlie penis (11) lying on the right side of the botly. T l ~ i s  
tube, the conti~~untion of tlie occs drferrn.9 is nl)ont 5 i~~c l ics  long, 

the 1nr;t inch, or so, forniing tlie penis, nyliich is consitlcral)ly 
l~irrdenetl and straight, sit~~citctl in a so~nc\vhnt witler tnhc anci 
~wovitletl nt its tc~r~~iinntion with a s l~ort  f l ; ~ g ~ I I u ~ n .  In  111niiy 
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speciinens the vas defmem was in the terminal half of its length filled 
with a si~nilar colouring fluid n41icli I have noticed in the receyfacu1~ci)c 
s e i i ~ i i ~ i s ;  thus it  is not likely thnt this snbstance ie secreted in the 
latter organ, but more likely is fornied in tho internal portion of the 
vns CEeferetu. Close to the opening of tlie ~ua le  genital pore, terminates 
t l ~ e  supplementary albuminous string (ps), veryii~g from 9 to 10 
iriclies ill length. I t  is much thicker than the vas deferens and the  
corilents is a purely mliite granular, motlerately viscous substance. 
I n  sonic other species, this albuminous string is still longer and more 
developed. 

I hnve only once (on the 22nd September,) observed two speci- 
mens of Onchidiunr typhm in copnlation, tliey were scatcd one beliiricl 
the other, the penis enclosed in the vagina for about tlie lerigtli of one 
inch. Reciprocal imprcgnntion a t  tlie same time, as known in Limnces, 
does apparently not take place. Bnchannan's statenicnt on tliis point 
is not clear ; the error ns to  his believing the sexes to  be divided in 
two ani~nals is thus readily explniued, and would have then been easily 
corrected, had lie examined the internal organisation. B u t  although 
he  states that " during copnlation tlie distinction of sexes is very 
evident, tilo penis protruding to a great length," i t  would appear fro111 
his previous stntemcnt to tlie effect that '' in both, the anus and sexual 
organs are placed in a perforation in the  under part of the tuil" ao 
if lie liad obserred thnt the copulative organ were also s i t l l~ted 

posteriorly. This is undoubtedly an error, and can only be explained 

by the fact that the aiiterior and posterior end were mistaken one for 
the other, tliey being actually undistingnishable in  n dorsal view 
when the aiiilnal is resting quietly, and Iias the petlicles and the henti re- 
trncted, ml~ich position it  nctually assumes during copulation. I nien- 
tion this point in particular, because it  nppenrs to  have been accepted 
by scver~ l  autl~ors in its integrity, ns recordctl by Bnchminan, tllougli 
its correctness mas rightly qriestio~lctl by otliers. Undue importance 
lias been attnchetl to it, so as to support the prcsumed generic distiric- 
tions of Onchiili(on, 0)zcibiJelZn and Yeronia.  

The Oncltidin iii general are to all appearance oviparous, layillg 

their eggs in dnnip plnccs, either untler stones or in lioles near the 
mrfnce of the glound, where I folintl in large nlmibers very young 
si)eci~i~clifi, rcscnlbling in nll external chirracterb: thc lull grown 
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animals. Direct observations as to the development of tho emlryos, 
etc. remain, however, as yet a desideratum. 

Orgah~ of respiration and circulation. (See fig. 6, pl. xiv). 

All the Otichidia are pulmoniferous, the respiratory cavity occnpy- 
ing about one-fourth of the posterior length of the body. This cavity 
is oituated dorsally irnmedirrtely under the mantle, i ts internnl malls 
b i n g  folded and fitted out with a soft whitish largely cellular nnd 
cavernous epithelium, the lu~rgs ; i t  is anteriorly closed on the left 

and open on the light side, and the former half is  somewhat smnller 
tlrnn the latter. The respirntol-y opening is a round hole, sitnntcd 
on the lower side at, or near, the end of the mantle ; i t  is snrrounded 

by strong concentric mnsclcs and has occasionally a swollen mnrgin, 
which cnn Ile expanded or contracted a t  will, sometimes also for~nirrg 8 

rctrnctile tnbe. 
T h e  cardial cavity lies on the right side about two-fifths dis- 

tant  iron1 the posterior end, and in front of the respective larger half 
of t h e  lungs. I t  is very muscular and encloses the heart, which is 
represcntetl by a small, reddish, ovnl capsale, thicker posteriorly than 
anterio~ly. The arterial blood enters the heart from behind in which 
point,-save that  they have lnngs,-the ON CHID ID^ perfectly agree 
with the NUDIBRANCHL~TA of the O P I ~ T ~ ~ B B A N ~ H I A ,  with wliich t h y  
have so much cominon in the general form of the body. From the 
heart issues in front only one thick artery, being at  the beginning 
attached to the wall of the mantle by nunlerous very thin mnscles. 
A sliort distance from its issue, it divides in  two branches, one supply- 
ing the reproductive organs nnd the other the digestive system. The 
latter brnnclr ngc~in dividcs before entering that system, one portion 
being reserved for the digestive organs, and the other supplying t h e  
head ; this portion of the artery, accompanying the alimentary canal, 
passes tlirougli the large ganglion. From all the internal organs, 
numerous very thin threads issue, connecting them wit11 the mnntle 
and the foot ; solne of these threads are no doubt blood-vessels, and others 
of 28 muscular and nervous character. The  venous blood appears to  be 
conducted to the lungs by au open capillary system, a t  least I did not 
observe special vessels for that purpose. A very large number of capil- 
lary tubes, conuects the upper frontal portion of the pulluonary cavity 
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witli the intestinal and the generative ol.gans. The arterinl blood 
is ~vhite, and the corpuscles very minute and of an oval shape. 

Nertrous system U I ~ E  organs of seizantion. (See fig. 5. 111. xi\.. 

The principal ganglion wliicli is a thick nrliite ring, lies i u u ~ i l c i l i : ~ ~ ~ ~ l ~  
behind the licacl; a portion of the aorta and the alimcnt.~~!. c.1 1 . 6 1  

~ a \ ~ i t ~ g  through it. Tliis g a ~ i ~ l i o ~ i  gives up numerous l i , . ~ ,  1 1 ,  - 
laterally to the base of the eye-pedicles, the tentacular rillis and 0 1 1 r  - 
appendnges. One thick branch, subsccluently dividing, issues bcis 1 

and supplies the head, sornc of its snlall nervous threads uniting illro 
a sniall ganglion between the oral appe~ldngcs. Another very thick 
branch also issues from the central g a ~ ~ g l i o n  below, and is directed 
backwards, accompanyiug the alimentary canal. I t  divides a t  the 
digestive organs in  tmo branches, one supplying these and the other 
the ge~ierativc organs. Besides these, there issue from the cclltrnl 
gangliou five long threads on each side, two giving the requisite 
number of nerves to the foot and four (or 8 altogether) to the ~liautle. 
They appear, liotvever, to be connected wit11 the other nervous 
brniiclies of the intest i~~es by numerous very fiue threads. 

From the generic characteristic which I have previously given, 
i t  will be seen that I have 111atle the distinction between eye- 
pcclicles and tentaclcs. This verbal distinction is, I believe, in 
most of the Gastropods, an esseritial one and it  is, for instance, 
not correct to speak in the HELICIDB of l'onr tentacles, for they do 110t 

all serve tlie snlile purposes. Strictly speaking, there is only one pair 
of each, two tentacles and t\vo pedicles. The presence of orily one 
pair of tentacles,-actually the eye-pediclcs,-has been pronounced as 
a peculiarity of the Oachidia and was used as an important distinc- 
tion from the genus Vagi~zulzts. The Onchidia possess, l~owever, 
beside the pair of prolonged pcclicles, a pair of true tentacles, ~ v l ~ i c h  
allpenr us thickened rims on the upper surface of tlie buccal append- 
ages. Thus l l ~ e  distiilction from Kzyinullu, which has the tents- 
c!es free and bilobed, is in  this poilit only a gradual one of develop- 
meut. 

When the luantle of an Oncltidh~m is dorsally cut open, n~itl the 
intcrnnl organs exposed, tlie darlr pedicles are seen to be attached 
laterally to the ~uantle, rcacliiog with their babes begolid tlie head 
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(seeps in fig. 5, pl. xiv ; and the figure between 1 and 1 a). The base 
of each is flattened, white, cartilaginons, intimately connected with the 
muscular tissue of the mantle in this place ; above the base nnmerons 
nerves enter t o  it, and the trunk of the pedicle becomes hollow, 
more cylindrical and soft. The small, black eye is situated eccentri- 
cally near the tip, which is pointed, angularly bent and attached by 
a strong muscle to  the  internal side of the outer skin (tp, in fig. 5) 
of each pedicle. The muscle then bends backward, and joins the trunk 
of the pedicle about one-third or one-fourth of the length distant from 
t h e  tip. The external cover of the pedicle, is formed by the soft skin, 
i n  the fold between the head and the nlantle. 

This organisation of the pedicles folly agrees with that of t h e  
HELICIDB in general, and makea it perfectly clear that  the idea 
as  to tho non-retmctibility of the pedicles in  Onclkidium cannot 
be retained. I n  all the species of Onchidiun~, of which I have 
observed live animals, I found the pedicles to be alruost entirely 
retmctile, but i t  is not usnal that  a n  animal, unless strongly 
irritated, does retract them fully, because the mantle wliich covers 
the head gives, as a rule, sufficient protection to them. Whenever 
specimens are, however, put i n  spirit, i t  is a common case that tlie 
strongly muscular mantle and the disc of the foot shrink more ra- 
pidly than the soft skin between them, and the head with its pedicles, 
and tentacles and buccal appendages is conseq~iently easily pressed 
out. Thus the examination of specimens in spirit, evidently seems 
t o  have given ground to the idea, that the pedicles in  O~tchidium 
are not retractile. This observation appears to  have been sup- 
ported by the existence of two indentations, which are formed in 
the  edge of the mnntle above the pedicles, when the animal moves 
about. Occasionnlly these indentations, or grooves, are traceable 
for some time even after the death of the animal, but they are 
by no means pcr~nanent, and constantly change in live specimens. 
IVhenever the ani~iial retracts its head, and covers it  from above with 
the mantle, and from below with the front edge of the foot, tlie in- 
dentations ~erfect ly  disappear in each such case. 

The true tentacles are, as already noticed, in tlieir entire length 
grown to the upper surface of the buccal appendages, and genernlly 
are  with their external terminations conuected with the extrellle 

13 
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outer edges of these. Botli the tentacles nnd the front edges of the 
appendages are, as a rule, of a yellowish green colour and somewliat 
thickened ; the former more so, being provided \rith numerous nerves, 
which issue directly from tlie anterior edge of tlre central ganglion, 
lying at  the base of the lead, and are a portion of those nerves which 
snpply the lips. During. the motion of the animal the  tentacles 
are always moved in front of the edges of the  buccal appendages, and 
when each of them are successively touched with a solid object, i t  will 
be observecl, that the animnl much easier responds t o  the former than 
to the latter ; the first being the more sensitive organ. 

Hlrbits. 
Dr. Bnchannnn says that he found Onchidiz~m typhce always on 

Typha elephnnfina. This plant is a t  present not nearly so common 
aa the allied species, Typhn anguat$lia. However, that is no proof 
that both the species were formerly not more colnmon tliau they are a t  
present. No doul~t,  seventy years ago, swampy grounds, over- 
grown with vegetation, were more extensive about Calcutta, than they 
are now when our worthy municipdity takes sucli good care to  clear 
everything away I I n  places, however, (along the Eastern Bengal 
and the Soutli Eastern and Calcutta railway lines, and i n  Mipore) 
where both species of Typha grow abundaritly I have not been SllC- 

cessful in procuring any Onchidia on tho plnnts themselves. A s  a rule, 
these animals live, like L i m e s ,  in  damp places, generally close 
to tanks or ditches, especially those which are supplied during high 
tide with brackish water. They also seem to be common on the 
sea-shore, preferring the damp insular climate to  thnt of large con- 
tiuents. Sonietimes they are found in plnces which come under the 
infloence of high tides. They either crawl about on the high ground 
between the vegetatien, or on old wood and stones, etc. During the 
rainy Reason, tliey are naturally most numerous. When kept i n  a 
vessel with water, they often go  voluntarily into i t  and remain for 
some time there, (as I have observed i n  Onchidium tigrinurn and 
palliduna) until they are obliged t o  appear on tho surface for the sake 
of breathing. I n  this point they fully agree with the species of 
Scarablie, and otlier estuary shells. Onchidium tigrirtum sometimes 
voluntarily remained for 24 hours i n  brackish water, a small air- 
bubble beiug ~ i s i b l e  near its puImonnry orifice ; Oachdiwn tyl)lrm 
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does, however, not stand a loug inimersion in tank watcr, nnd in brack- 
ish water it  dies much sooner. Onchidiunz tenerunt burrows in soft 
mud, and appears on the surface only it1 warn1 weather after the rain. 
Lesson says of Oclridium ferrugineum, that it is a truly marine spe- 
cies, living oe a rule, several feet below the surface of tllc water. 

Relations axd probable identity of Onchuliu~n with Onchidella and 
Peronia. 

I have given the anatomy of the  type species, Oncltkliurn typha, 
ill detail, because i t  must form the basis of further comparison with 
othcr species, which have been believed to belong to distinct gcnerie 
types. Cuvier, i n  his admirable " Memoires, p. scrv. l'histoire et  
l'anatomie des Mollusques," 1817, gave a very good acco~lnt* of the 
anatomy of OnchicEivrn Peronii from Mauritius, and drew attention 
t o  the existence of a small British species, Onclr. cellkuw. Lesson, 
described several species in  the  " Voyage de la Coquille ;" 0. granulo- 
a m ,  m a m r a t u m ,  ater et ferrugineum. Avery good general figure and 
correct drawings of the different external organs are given by Savigny 
of the so-called Peroniu vwrzlculata, from the red sea, i n  the  Prencll 
Scieutific Expedition to Egypt, (Moll. PI. 110. Qnoy and Gaimnrd, 
i n  the  "Voyage de I'Astrolabe" (RIoll. PI.  XV) figure five species, 
b u t  in  none of them the position of the genital pores has been noticed. 
N o  details of the anatomy are given. Gray refers the largely tubcr- 
culated species, like 0. punctatuln and Tougensis to Peronia, the 
granular ones, like 0. putelloide and incbum to O~~chidellar. Several 
other  species of the same group of 3lollnscs were described by other 
authors from Mauritius, the Phillipines, etc. Keferstein latcly (Zeit 
schrift fiir wiss. Zoologie, Bd. XV, 1864, p. 76-85) pablislled solrie 
notes on Janella, Aneiteo, and allied forms, but unfortunately I have 
no t  as yet been able to  procure this paper. However, as far ns tlie 
forms which intcrcst us here specially are concerned there is sufficient 
for our purpose extracted iri Broun's " Klassen and Orduungen des 
Thierreiches," Vol. 111. On plate 1 0 5  a good side view is given 
of Peronia vemwulata, shewiug the correct position of the pulmonary, 

* The figures are reversely drawn, for in~tanoe in  f ipros 2 und 5 t h e  
external van deferem nppears on the left aide, and equally so the heart in 
figure 6, which represents an upper view. 
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annl and genital openings. Figure 2 on the same plate represents 
the genital organs, but does not seem to be very correct; i n  any 
case i t  is not sufficiently clear. 

! h e  reason,-that forms which appeared to such exact observere, as 
Cavier, Lesson, Quoy and Gaimard, i n  a11 external characters t o  be 
generically identical with Bnchannan's Onchidium, but which were b y  
others sepnrated as distinct genera,+vidently lies in  the insufficient, 
and paltially incorrect account which the last named anthor gave of 
his newly proposed genus, though very probably tlie desire of mnn, to  
discover new forms, had also something to do with it. The consequence, 
i n  short, was that the name Onci~idium nras reserved for the type species 
Onchidium t y p b ,  and other forms which were better known, than this, 
were separated into distinct genera. Now, when all the anatoniical 
details of the type species nre before ns, me shall be able to  dram a 
more accurate comparison between the same and other species. 

Cuvier, ay I have already stated, gave an excellent account of the 
anatomy of a Mauritian species which he called 0. Peronii. Blainville 
i n  the 32nd vol. of the Dict. d e  scienc. nat. p. 280, proposed for this 
species the name Peronia Mauritians,* as the  type of a new genus. 
When we conlpare externally the position of the anus, the hermaphro- 
dite and male genital pores, and the  pulmonnry orifice, then tlie form of 
the head and the eye-pedicles &c., of Cuvier's original drawings, k i t h  
those given of Onchidium t y p h q  i t  will be readily seen that  no 
essential distinction between them can be recorded. Even the granu- 
lntion of the mantle is not much stronger, but i t  is snid that the 
tubercles form (probably during life) short tufts. Referring to the 
other anatomical drawings, i t  must be admitted that they shew a 
perfect identity with those of Oncltidit~m typhm, if we set aside some 
minute details which are not perfectly clear in Cuvier's figure, and which 
are easily explained, when we consider that Cuvier had only specimens 
preserved in spirit for examination, and that  many of those minute 
organs may consequently not have been preserved. Referstein's and 
Savigny'a figures of 0. Peronii or verruculaturn also fully agree with 
the typical Onchidium, as far as internal characters arc conce~ned ; the 
only difference being again the  presence of tufts in  place of simple 

The rule, t h e t  specific names, unlesa pre-oocupied, must not be ohanged, 
ought always to be observed. 
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granules. I had myself no opportunity of examining any of the 
forms called Peronia, but from the numerous variations in the external 
appearance of the tubercles, which I have observed in our species (os 
for instance in 0. tenewm) I cannot perceive how this character 
could be considered ss of any generic value. Besides that, the authors 
who acknowledge, upon this gronnd, the generic distinction of Peroi~ia, 
are far from consistent in dealing with the question, for they refer 
to Onchidella species which are either smooth or granular, some of t h e ~ n  
being very coarsely granular, and even spinous above. Surely, the dis- 
tinction between a smooth and granular or tubercular surface is greater 
thanthat between the latter nnd one in which the tubercles bear two or 
three points in place of only one. The presence of two or three 
black dots on some of the large tubercles of Onchidiunh Qphm appears 
to me to be fully equivalent to some of the tufts observed in Onci~idiun~ 
Peronii, and very liltely in very old specimens these black dots may 
become pediculated, for I have myself observed them each raised in- 
dependently from the other. I must here specially call attention to 
some of the variations in the mantle surface of Onch. tenerum, 
described towards the end of this paper. 

Gray proposed for Lesson's species, Olzch. granulosum, the name 
Onchidella, and referred to this presumed genus all the granular or 
smooth species, except Onchidium typhm. In  whnt the distinction of 
Onchidium and Onchidella ought to consist, I ent,irely fail to perceive. 
H. and A. Adams in their " Genera of Shells," 11. p. 239, state that 
the latter differs from the former in having the buccal appendages 
lobate, but then they say exactly the same of Onchidium. I am not 
quite certain about the meaning of the word lobate with regard to the 
buccal appendages, but I think i t  can only refer to the thickened rims, 
which I explained as the tentacles and which, with reference to the 
front edges of the appendages, may be called lobes. Wherefrom H. 
and A. Adams derived the statement regarding the position of the 
pnlmonary orifice " at  the right side under the mantle," does not 
appear evident. 

Lesson's figures of the ventral views of Onch. granulosum and 
marmoratu?n do not in the least support any generic distinction 
among the species described as Onchidium. In the former the 
anal and the respiratory orifices are marked in their proper 
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places, and the correct position of the sexual opening is indicated 
by the first portion of the external vas deferens. I n  the view of 0. 
marrnoratum, the  as deferens begins at the place where the p111- 
monary orifice is situated, which is no doubt a small error. None 
of the other figured species which have been referred to Onchidella, 
appear to me to add anything in support of a generic distinction, and 
thus I think that a rery strong reason exists to withdraw both the 
generic names, Peronia and Onchidella, and refer the respective species 
to Onchidium. 

The only other closely allied genus which belongs to the fanlily 
OXCHIDIIDB is V i i ~ ~ u k r s  (Pcronicella apud H. and A. Adams). nIr. 
W. Theobald, Jonr., described one species from Burma, V. Bd~.t)aanicus, 
and my friend, Mr. G. Nevill, lately obtained near Calcutta two 
specimens which appear to belong to the same species. I hope to 
return to this subject as soon as I am able to procure better live 
specimens of our own and the Burmese forms. 

Description c?f Berrgctl species. 

1. Onchidium typh~ ,  Buch., 1800. Pl. xiv, Pigs. 1-5. 

Body during the motion of the animal much elongated and 
narrow, rather convex, anteriorly and posteriorly obtusely ronnd- 
ed ;  mantle above grecnish, of various shades, covered with very 
numerous smaller and larger tubercles, which are nearly equally 
distributed over the whole upper surface. The smaller tubercles vary 
a little in their size, but the larger ones have pretty nearly the same 
dimensions, those about the centre of the back being slightly higher 
than others. These tubercles are at their bases and at the sides some- 
what darker than the body, the top being, however, usually paler and 
provided with from 1-4 jet-black dots. None of the tubercles are 
permanent, they can be, in the live animal, always rctracted in the skin 
which is rather tough. 

The head is 01 cousiderable size, dark greyish, in front covered with 
numerous, rather largo whitish warts ; the buccal appendages are 
blackish, with their front edges and the tentacles yellowish green; 
the pedicles are thick, conceutrically roughly wrinkled, slightly bluish, 
transparent at their base, grcenish for the greater part of their length, 
palo near tlie tips, whcrc the sulall 1)lnck eyes are situated. The 



mantle is below blnckish, with a grey or brown tint, pale a t  the  
margins; the foot is greenish yellow, the dark colour of the digestive 
and the pale reddish colour of the generative organs shining through 
the skin. The width of the foot, which is little shorter thnn the  
alantle, amounts t o  about +ths of the width of the latter, but when 
the animal creeps about, i t  mny be estimnted a t  +th of thnt width ; i t  is  
truncate i n  front and rounded posteriorly. The anus lies a t  the upper 
basal end of the foot, the opening being small and not distinct, cover- 
ed by the terminal free edge of the foot. The pulmona~y orifice is  
situated immediately beyond the anus, its internal margin is smooth. 
The hermaphrodite genital pore is  n longitudinal slit, surrounded by 
swollen lips, sitnated abont &th of an inch distant to the right of t h e  
anus. T h e  external vas deferens, in  the  fold between the foot and the  
mantle, is marked as n white groove, and terminates in a minute pore 
below t h e  right buccal appendnge. The male genitnl pore lies i n  front, 
below the  right pedicle. The dentition has been described previously (see 
p. 91, pl. xiv, fig. 6a). 

The length of large specimens is  abont 25 inches, and the width 
varies from one-third to  one-fourth of it, when the animal moves about 
in  its ordinary way. The usual length of pedicles is about half an inch. 
Old specimens, when fresh caught, very often secrete from the smooth 
lower portion of the mnntle, a deep carmine red, gelatinous substance, 
of a distinct alkaline character. The substance coagulates in  spirit, 
but is partially dissolved by, or is a t  least made thinner in, glycerine. 

I have already mentioned, that this species is the  commonest, and 
ns yet the  only one which was found near Calcutta. I t  is seen crawling 
about on old bricks, in  ditches on the mnidnn, abont the fort, along the 
Tollis-nullah (canal), and locally also on tho banks of the Hooghly. 

2.-Onchidium pallidurn, Stol., P1. xv, Fig. 1. 
Body elongated, moderately eleratcd, rounded anteriorly and pos- 

teriorly, generally covered with copious mucus. The mnntle above 
is  pale yellowish white, with a centrnl, blnclrish, longitudinal stripe, 
comniencing nbovc tho head, and extending posteriorly to about dtli of 
the  length of the body. It is accompanied on either side by a pale 
yellowish or greyish stripe, nnd the interapaces between tlicse and the 
central stripe, are somewhat darker than the general colour of the 
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body. The entire surface is almost equally granular, with a sn~all 
number of more or less regularly distributed larger tubercles, each 
provided with one, seldom two black dots. The larger tubercles were 
in  one specimen arranged in two longitudinal rows on either side of 
the dona1 stripe, but in other specimens, they were irregularly placed. 
The black central stripe is widest in  the middle, with a pale spot in 
the centre in  which are situated three black dots ; these being only 
observable i n  large specimens. The edges of the mantle are slightly 
thickened ; its colour below being of the same, uniform, pale yellowish 
white hue, as above. The foot is obtusely pointed posteriorly and 
truncate in  front ; it is greyish yellow, varying in tints according 
t o  its expansion and consequcnt transparency ; the colour of the internal 
organs is traceable through it. 

The head and eye-pedicles are dark, with a distinct greenish tinge ; 
the mantle and the buccal nppendages paler; the front edges of the 
latter and tlie tentacles pale yellowish green. The length of tlie 
pedicles is generally less than half an inch, and they are somewhat 
thinner than in the previous species ; the eyes are black. 

The anus lies at the end of the foot; the pulmonary orifice just 
behind it, being rather sn~al l  and surrounded by thickened margins. 
The hermaphrodite genital pore lies to  the right, quite close t o  the 
anus; the external vas deferens enters the body on the side below 
the right buccal appendage, and tlie penis opening is situated in front, 
below tlie right pedicle. Young specimens are paler in  colonr than 
old ones, and tlie dorsal stripe becorlles occasionally rather indistinct. 

T l ~ e  disposition of tlie intcrnnl organs entirely agrees with the  
type species, OncRidiun~ fyphce. The internal vas defereus is fully 
four inches long;  the supplementary albutninous string, near the  
penis, is about 5 inches long, much shorter than in the previous 
species, but thicker in front ; the liver a t  the end of the stomach 
is a large, dendritic gland;  the  receptaculum seniinis is  very large 
and folded; uterus thick and twisted, and like the small albu- 
minous gland and the testis pure white ; tlie large albuminous g l a ~ i d  
is purple or rose-coloured, the folicles being filled with a granular 
substance, wliicl~ has the appearance of undereloped eggs. T h e  ova- 

rium is deep yellow, containing large oval eggs. Tlie cardial cavity 
extends to  nearly half the length of the body, but the heart itself 
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is only about 4th of the length, distant from the posterior end. The 
penis is about &th of an inch long, thick and etrongly constricted 
near the end, the flagellum being very short. 

The dentition (fig. Id) i~ similar to  that of the last species, the 
lateral teeth are rounded a t  tlie base with one large and one small in- 
curved denticle. I counted abont 150 cross series and about 500 
teeth in each, the forniala thus being 250-1-250. 

The finely granular mantle with few scattered larger tubercles readily 
distinguish this species from the previous, and the large quantity of 
mucus which i t  secretes, has not been observecl in  any of the other 
forms. The narrower form and greater convexity of the body are 
equally cliaracteristic distinctions between the present spccies and 
0. l{qrinutn, n sp. 

The species was found at  Port Canning, and appears t o  be rare. 
I first obtailled two large specimens through rny friend 0. Nevill. 
Botli had in front on the right side a small portion of the edge of the 
foot detached (see fig. l a ) ,  just on the place where the external vns de- 
ferena turns towards tlie buccal appendages. This detached portion had 
exactly the same structure as tlie rest of the foot disc, but whether i t  is 
an accidental formation, or a normal one, assisting during the  act of 
copulntion, I am not in n position t o  ascertain a t  the present. I n  
several small specimens which I subsequently obtained myself on the  
banks of the Mutlah river, that particular detached piece mas entirely 
wanting. 

3.-Onchidium tigrinurn, Stol., PI. xv, Fig. 2 

Body large, ovate, depressed ; rnantle strongly coriaceous, hardened, 
provided with sharp edges. The upper surface is elltirely covered with 
s~nal l  graiiules, between which more or less numerous large elorigtrted 
tubercles are interspersed. Specinlens of different sizes vary in this 
point a great deal ; when young the tubercles are equally distributed 
between the granules, being three or four tilnes as large, and each 
bearing a black dot a t  the tip, but being pale at  the base. Old speci. 
meus llave either two or three irregular rows of large elo~lgntetl tulcr- 
cles on each side of the baclr, or the larger tubercles are more numer- 
ons, more equ;rlly distributed nilit spiiiulose, so as to  give the suri;~ce 
a very rongh appenrauce. The latter stage is met with only in quite 

1 4  
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fresh and very largc specimens ; whcn they are kept for only a short 
time, all the fine spines are retracted in the  mantle. 

The colour is above pale green with numerous blackish, irregular 
 pots, which are generally more numerous about the  centre of t h e  back 
and a t  the edges of the mantle, than between both. Young specimens 
are more uniformly coloured. I n  the old ones, the green colour is some- 
times rather dark, so as to  make the spots less conspicuous ; i n  others 
there is a distinct blackish g e e n  irregular stripe along the centre of the 
bnck, of about the same length as the foot ; two similar blackish stripes 
originate one behind each of the pedicles, running a short distance from 
it more or less parallel to the dorsal stripe, till all three join near the 
posterior end. Both the central and the lateral stripes are not con- 
tinuous, they are moreover formed by the spots becoming more or 
less confluent. Young specimens have the mantle below uniform, 
light bluish with very numerous and minute white dots ; large ones 
hare occasionally a number of dark green or rusty, more or less con- 
fluent  pots along the lateral margins, and the general colour is paler. 
The foot is comparatively narrow, about onc-third of the width of the 
body and when contracted about one-fourth only ; i t  is of n uni fo~m 
dark bluish grey colour, sub-truncate anteriorly and rounded or 
obtusely pointed posteriorly, mith the edges free and sharpened dl 
round. 

The head and tho pcdicles are dark green, the latter far apart, 
thick at  the bwe, very thin in  the middle, mith slightly thickened 
tips which bear the black eyes a t  their upper surface. The  buc- 
cal appendages are of moderato size, blackish, with grcenish grey 
front edges, and the tentacular rims yellowish green. The  mnle 
ge~lital pore is very distinct, situated in front a t  the base of the right 
pedicla ; the anus and the pulmonary orifice are normal, the h e m a -  
phrodite opening about &th of an inch distant to the right of t h e  
anus, elongated, and surrounded with swollen lips ; the external vas 
dcferens enters the body below the right buccal appendage, but very 
close to  the lips of the mouth, passing obliquely through the  tissue 
towarcls the nlale genital pore. 

All the internal organs agree with the type species. The 
urirriaul is snlall, orange ycllo~v; the tebtis, and its supplcluen- 
t a ~ y  glund, white, the H ~ L U I ~ I ~ U O I I Y  glund ir11t1 tllc uterus pale 
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yellowish white. The receptaculum seminis is a comparatively very 
smnll globular capsule, the oviduct being, however, very strong, alniost 
horny ; the portion of the liver covering the end of the stomach is 
cup-shaped and small ; the intestines and the rest of the liver normal ; 
the penis above an inch long, with a setous flagellum ; the internal vna 
deferens is about 5 inches, and its supplementary albuminous string 
about 8 inches long, almost equally thin throughout. The pulmonary 
cavity is  large with numerous cross-folds, the lungs yellowish. The 
heart is small, white, the aorta a t  the beginning not much narrower, 
the thicker branch going t o  the digestive organn. 

The raduln is particularly narrow in this species, but  the teeth are 
very similar to  those of Onch. typlsce, the laterals being only a little 
larger. 

This species ie rather comlnon along the  banks of the Mutlah a t  Port  
Canning, it  is generally scen creeping about on old wood. I t  survives 
a long immersion in brackish water, but shrinks and soon dies in sweet 
water. I often found i t  in  holes or a t  the roots of bushes on the bank 
of the river during low water ; when the water rose the specimens must 
hnve been fully for 8 hqurs submerged. The largest specimen, mensnred, 
wn.9 two inches long, nnd about tho middle Ifa of a n  inch broad. 

The broad, depressed form of the body, t h e  narrow foot, thin eye- 
pedicles and the solid coriaceous structure of the mantle, readily 
distinguish th i i  species from others. 

4.-Onchidium tenerum, Stol., P1. xv, Fig. 3. 

The general form of the  body is oval, more or less elongated, but 
very high, it  is renlarkably noft, almost pulpy in fresh cauglit speci- 
mens, always enveloped in a thin layer of secreted mucus. The 
ground colour of the upper surface of the mantle iti greenish grey, 
irregularly mottled and spotted with dark. Two obtusely elevated, 
somewhat undulating and pale coloured, ridges n in  from the edga  
of the lnal~tle above the eye-pedicles posteriorly m a r  to the end, en- 
closing a central area of the back, in  which n nuuber  of vory large 
oval tubercles are situated. Thetie are of a greenish colour, covere(1 
7Fith smaller warts, their tips being ycllo~viuh, and each of them provitl- 
ed with from 1-3 black dots. Full grown specimens hnve besides a row 
of silnilnr lnrgc: tubarclcs running cxtcrnnlly an11 pnrnllcl to  the ridgcs 
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which enclose the central tlomal area. The entire mantle is more or 
less finely granular. All the tr~bercles are much less developed in young 
specimens, and even in old ones their form constantly c h e n g ~ ~ ,  on 
account of the softness of tho body, in which they can be entirely 
retracted, making the rnnntle to appear uniformly convex. Young 
and half grown specimens generally have on the elrterllul side of the 
dorsal ridges, two or three of the blncliisl~ spoto larger, separated by 
oval pale orange spots which sometilnes are partially conflueut, form- 
ing longitudinal stripes, the orange colour also partially exteuding 
on the ridges themselves. 

The mantle bclow is uniform pale greenish grey, with very minute 
and numerous white dots, the same being also traceable on the  sides 
of the foot. The latter is blaclrish green, little shorter than the m a ~ ~ t l e ,  
obtuse or slightly rounded in front, pointed a t  the posterior termi- 
nation when free, but when the animal moves about on a flat surface, 
i t  appears rounded. The width of the foot is on an average )th of 
that  of the body, occasionally somewhat less. The head is very large, 
greenish, covered i n  front with numerous ashy warts : the buccal 
appendages latorully widely expanded, with the front edges slightly 
swollen, the tentacular rims above them being very thin, and of an 
ashy grey colour. The eye-pedicles are stout a t  the  base, when 
extended about half an inch long, slightly warty, conccntricdly wrin- 
kled, with the tips distinctly swollen, globular, pale yellowish or  
reddish, bzaring the black eyes almost centrally situated in a lighter 
transverse fold. The lips of the  mouth are whitish, strongly thicken- 
ed and folded. Tile nnns is  as nsually placed at  the upper terminal 
base of the foot ; the pulmonary orifice is removed from it and close 
to  the posterior end of tho mantle ; i t  is large, surrounded by a strong 
ewollen margin, internally white, with 8 -10 small tubercles, which 

continue interiorly as s l~ort  ridges. The hermaphrodite pore is also 
soniewhat removed from the anus, about half an inch distant from i t  
t o  the right, but situated as iu all other Onchidia in  the fold between 
the ninntle a11d the foot. The external vas deferens is a distinct narrow 
groove, entering the body at  the outer base of the right oral append- 
age, altl~ough i t  seeuifi to  continue below the mouth, issuing internally 
qnitc close to  the penis opening. Thc penis pore itself is large, 
placed luternlly below the right eye-pedicle. 
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The internal organisation does not essentially differ froni the type. 
The cesopliagus is  coniparatively small, the alimentary canal rather 
long and thick ; the liver extensive and deep greenish ; stomach 
very muficular and large. The internal vas dcferens is very thin, 
yellow, about three inches long, and twisted round the penis which 
is abont ;$h of an inch long, very thick, but otherwise not offering 
any distinctions. I t s  supplementary albu~ninous string is thick, 
white, and a t  least 12 inches long, i t  almost occupies one-third of the 
body cavity just behind the head. The hermaphrodite organ is not very 
extensive, the large nlbuminous gland of a purplish colour ; ovarium 
deep, yellow ; testis white, small albuminous gland yellowish white ; 
thc vas deferens, issuing from the  testis, is very thin, nccompaning 
the strong and thick oviduct ; the receptaculum seminis is represented 
by a small, oval, dark coloured gland, closely attached to the oviduct. 

The nervous gauglion behind the saophagus is particularly large, 
sending numerous branches i n  all directions. The dentition is d s o  
similar to  the other species, the centrals have a very small point, and 
the laterals form distinct hooks with an upright point a t  the end. 

The softness of the body, its grent height, the peculiarly formed 
tubercles of the mantle, and the situation of the pulmonary, herma- 
phrodite and male genital openings, are the characteristic distinctions 
of this species. 

It hns been found, a t  the end of the rainy season,-in September 
and October,-on the banks of the Mutlah river a t  Port  Ctmning, 
but appears to  be rare. I t s  habits are peculiar ; i t  burrows i n  
mud, sometimes several inches deep, and appears on the uurface 
merely after, or during, the rain of a warm day. This evidently 
accounts for the softness of the body. A few specimens which I kept 
in  a glass instantly burrowed in the soft earth, lyiug in holes i n  a n  
oblique or perpendicular position with the posterior tip of the mantle, 
where the pulmonary orifice is situated, exposed so as to pcrmit free 
access of air. They sonietimes did not appear on the surface for many 
days, except when covered up and then placed in the sun. 
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ac.-rllin~cutary canal. 
ps.-supplementary albuminous glancl of the penis. 
Z.-liver. 
T .  - rectum. 
t. (or te) testis. 
o. (or a s  in fig. 5) ovarium. 
p.-penis. 
pp.-penis opening. 
~ g .  - salivary glands. 
pe.-eye-pedicle. 
tt.-tentacle, except in  fig. l a ,  of PI. XIV, I)cirlg = buccal 

appendage. 
i.-intestine. 
pet.-first portion of the stomach. 
st.-nlidclle portion of the ~tomach.  
mt.-muscular, middle part of the same. 
m.-terminal part of the snme. 
ag.-albuminous gland of the generative organs. 
@.-in fig. 2, albuminonv gland of tllc testis. 
Id-heart. 
~ 8 . -  receptaculum seminis. 
gp. and pa.-supple men tar^. glands (kidneys, 6-c. ?) of the rc.ctulll. 
9 0.  or g v.-hcrmaphroditc gel~itctl c~peui~lg. 
a.-(in figs. 2 and 5) anus. 
02.-pulmonary orifice. 
l.-lungs. 
9m.-retrnctile muscle. 
n.-nerves. 
ng.-chief ganglion. 
tin.-ncrve of the digestive orgeus. 
be.-base. 
cp.-cartilaginous plates supporti~lg tllc ratlola. 
to.-tongue. 
rcc.-rudula. 



go. (in fig. 1. c) middle genital pore. 
fa-foot. 
d.-dorsal part of the  mantle. 
4.- vas deferens. 
do.-opening by which the external vns deferens enters the body. 
hn, i n  fig. 5.-buccnl appendage. 
tp.-external covering of the  eye-pedicle. 
ov.-oviduct. 

P1. XIV. 
Fig. I, 1 a, 1 b, 1 c, dorsal, ventral, side nnd front views of Onclz. 

t y y h m ;  the figure between 1 and 1 a, represents the eye-pediclc, iso- 
lated and enlarged. 

Fig. 2. A large specimen of Onch. fypAa, cut open along thc centre 
of tho back, the internal organs being exposed. 

Fig. 3. A srnnll portion of the edge of the mantle sholvir~g the 
internal cavities. 

Fig. 4. (Esophagus, cut open, with the radnln, salivnry glnncis, &c. 
Fig. 5. Internal organisation of Onch. typlra. 
Fig. 6, radula, 6 a, central and a few lateral teeth, 6 b, side view. 

of the central, and 6 c side view of the lnteral toot11 ; all greatly 
enlarged. 

PI. XV. 
R g .  1, and 1 a, dorsal, and ventral, views of 0. linllid~cnl ; 1 b, 

radula, 1 d l  central and lateral tecth, 1 el side view of n lateral tooth ;. 
Fig. 2, 2 a, 2 B ,  dorsal, side, and ventral, views of 0. tigri?rrrnb ; 

2 c, radula ; 2 d, central nnd lateral teeth ; 2 el side view of a centrnl, 
2f, side view of a lateral tooth. 

Fig. 3, 3 a, 3 b, 3 g,  dorsal, ventral, side, and front, views of 0. 
tenerzlnt ; 3 c, radula, 3 dl  central and lateral tecth, 3 el sitlc view . 
of a central, 3 f, side and front views of a lateral tooth. 

N. S.-The figures of the teeth are in all cnses enlnrgcd. 
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Notes on the R o r a  of Manbhdm ; by v. BALL, EsQ., B. A,, Beologicnl 
Survey of Izdia. 

[Read 4th Nov., 1868 ; rooeived 6th Nov., 1868.1 

The district of Manbhdm which, until comparatively recent times, 
formed a portion of those term incognits, the jz~ngle ~nehals, has not 
been altogether neglected by naturalists. The fauna, first examined 
by Col. (then Lieut.) Tickell, and more recently by Captain Beavan, 
is  now pretty well known. 

The flora of the northern poi.tion of the district in  the vicinity of 
the grand trunk road, received the nttention of several distinguished 
botanists, but in  the southern portion plants never have before been 
collected. 

Dr. Hooker, in  his introductory essay to tlie Plorn Indicn, after no- 
ting the character of the flora of the humid Eastern ghats of Orissa, 
which, owing t o  circumstancw which he describes, are during both 
monsoons, daily affected by moist sea breezes, states that  the vegeta- 
tion of the interior of the province (mhich includes the greater portion 

. of Mnnbhdm) is quite unknown, except from a few notices in  Nnjor 
Kittoe's journey to the Sumbulpdr vnlley. 

Dr. T. Anderson's paper in  the journal* is devoted to an account 
of the flora of northern Manbhlim, (in the vicinity of the trunk road), 
B e h h  and Parisntith hill, upon which latter, temperate forms, all of 
Hilunlayan species, are found. His list contains most of the species 
which I have met with in  tlie lower portions of Manbhdm; there 
are, however, some important additious. 

A s  i t  is ofteu equnlly important in  botanical exnminntions t o  trace 
a resembln~ice as well ns a differeuce between the floras of ndjoilling 
arens, I have ventured to g i re  the following account of the portions 
of the diutrict which have been visited by me tluriug my geological 
Survey. 

A s  on n previous occasion, I must again acknowledge the  assistallce 
mhich I have cver readily received from Mr. Kurz, who has exa~uined  
all luy collcctions, aud who also paid me a short visit when I was 
encnmpmd near Belinri1i6tli hill Such nssistnnco is iiivnluable in 
Ciilcutta wl~erc, in  order to  consult thc Herbarium and tlie Botanical 

J. A. S. B. 
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library, i t  is necessary to undergo so much trouble and expenditure 
of time, 88 is involved in a trip to Seebpilr. 

The district of Maubhilm forms portions of three of Dr. Hooker's 
provinces, BehBr, Bengnl and Orissa, the larger portion being included 
in Orissa. As I expect to have further opportnnity of examining that 
province throughout, I shall for the present confine n~yself to a 
description of the more salient features of the flora ; reserving the 
detailed list of plants to some future time. The physical characters of 
the district of Manbhilm may be most clearly colnprehended by divi- 
ding it up into a series of six zones as follows : 

let. A zone in which metatnorphic roclcs alone prevail, and of 
which the general altitude is probably about 4 to 500 feet, and which 
is  studded with small hills rising 3 to 400 feet higher. 

2 d .  T l ~ e  Damnda valley in which the two coal fields of Ranigunj 
and Jherria are situated. This zone includes the hills of Pachete 
and BeharinAth, formed of the youngest sedimentary roclts and rising 
t o  the heights, respectively, of 1,600 and 1,480 feet. 

3rd. A zone similar to the first, in which metamorpl~ic rocks only 
occur, and which is studded with many hills of which Suainia (14001), 
Rugonathpilr and Sindurpdr are the principal. I t  includes the 
valleys of the Selye, Dulkissur and Cossye rivers. 

4th. A zone upwards of two-thirds of which are in no respect 
different from the preceding one, but of which the remaining portion, 
the  western, is occupied by the Bhaghmuri plateau, one of the moat 
important spurs running from the highlands of Chotn-Nagphr. I t  ia 
formed of granitic gneiss which weathers into huge and magnificent 
monoliths. The general level of the plateau is probably about 1,500 
feet above the sea, that of the plain at the base being 720 feet. 

5th. A zone similar to No. 3, in which a fcw unimportant hill8 
occur. Thc rocks belong to two formations the metamorphic, or gueise 
series, and the sub-metamorphic, or slate and quartzite series. 

6th. Finally Mnnbhhm is separated from Dhalbhhm and S i n g h b h h  
on the south by a series of ranges of hills formed of the harder rockm 
belonging to the sub-metamorphic series: quartzites, tough scliistu, 
slates, and trap. Between these ranges which rise to various heighte 

frolu 1,000 to 3,000 feet, are deep valleps in which the vegetation, 
1 5  
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owing to the greater aniount of moistnre, is iliiferellt from that of the 

open plains. 
At first sight, there is mnch in the genernl aspect presented by the  

flora of Manbhlim nnd the adjoining districts, which is most dis- 
~ppoint ing ; instead of meeting with a realization of one's ideal of rr 

tropical jungle, tlie effect produced by the vegetation is, in many 
places, not striki~tgly different to  what we have been accustonted t o  
in  the British Isles. 

Dr. Hooker first drew attention to the park-like nepect which pre- 
vailes in the drier and clearer portions of these districts. 

Bassia, the tamarind, the several species of E'inia, Btitea and t h e  
Snl, representing, without any great stsetcl~ of the imagination being 
necessary, tlle Oaks, Pines, Syca?nores, XupZes and Poplars of 
tert~pernte cliuies. 

I t  is ol~ly oil tlie Ilills, and in the valleys of the sixth zone, that one 
meets with n n y t h i ~ ~ g  like typicnl tropical jungle ; even in these cont- 
paratively favourable localities there are no tree-fenis, nor palms, and 
but few mosses, orchids or herbaceons ierns. 

Co~trast ing tlie flora in detail with tllnt of tlie British Isles, one 
is  struck by the abse~iee of plants belongit~g to such con~mon orciew 
as Rosacele, Cn~ct'ferce, Geranicrcem, bi'olnce~ and t l ~ e  rareness of 
spccies belonging to Ranuttc~ilacece, Utttbellifrrce nlici Scrophrclarinee. 

On tlie other hand, many of the pond-weeds, Chnva, Nyttlphan, Pofo- 
nwgeton, Alianra, &c., as well as  gmsses, C'perus, j k s ,  Drosera, 
Arup~is, Osalia, 3Iiatletoe, some of the smaller L n b i n t ~ ,  and both her- 
bnrceous end arborenl iorms of Legl~ntinosce, together ~ r i t h  n Solis, 
viviilly recnll their Enropcna congeners. Lichens might be added t o  
this list. I t  is interesting to  observe that these are seldom to b e  
found, except on the northern or sllcltered faces of t l ~ c  trees, and rocks 
~ipori which they grow. 

Thronghout tlte jungles both of the plnins and hills, the deep glossy 
green of the Sa2, Slroren robtistc~, Roxb., gives a marked character 
to  the foliage. I n  the early part of the yenr, the white floral leaves 
of ComLrefr~m R o x l ) u ~ y h i i ,  and other species, produce a pleasilig con- 
trast i n  tho sea of green which meets tlie eye in  every direction. A t  
the commence~nent of the hot wenther, the  grenter number of the  
trees lose their leaves whicli, in some species, are i~~~mel l ia te ly  re- 
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placed, when lovely contrasts are produccd by suc l~  varied lines as tlie 
deep purple of the young leaves of Sckleichera trrj'uga, Willd., with an 
infinitude of shades of red, white and green on the sul~ounding trees. 

While the trees remain leafless, the aspect of the jungle is bleak 
and wintry, this is intensified by the action of the jungle fires, which 
scorch up  all the herbage, so that there is often little shade to be 
found, when most wanted from the hot sun of April. 

The inflorescence, as a gcnernl rule, is of a dull and subdued charac- 
ter. That of tho Sa1 produces a peculiar hazy appearance over the 
green foliage. The most brilliant flowers are those of Bombax nhla-  
baricum, R u t m  frondosa and B. superbm; perhaps the most beautiful 
a re  the white and delicately-violet tinted blossoms of a fipecies of 
Bauhinia. I n  the flat portions of the  district which constitute the 
lst, 2nd, 3rd, part of 4th and 5th zones, a four-fold divisio~l according 
to the character of the vegetation may be made. 

FIRST. Original jungle lund in which trees are of large size. 
SECOND. Stunted jungle land from which timber is regularly cut, 

and  where the trees nre never allowed to attain respectable diuie~~siol~e.  
THIRD. Dry, gravelly and raviny or rocky ground incapable of sup- 

porting a tree jungle. 
FOURTH. Land under cultivation, or which hns at  solne former t i~l le  

been under cultivation. 

111 tlie$rst division the characteristic trees are the following : 
Slioren robusta, Rosb. 
Terlninalia glabra, Roxb. 
Uucl~annnia latifolia, Rosb. 
Scmecalpus anacardinm, L. 
Grislen tomentosa, Rosh. 
Croton oblongifolium, Roxb. 
Yhyllauthns emblica, L. 
Lagerstroeruia parriflorn, Rosb. 
Symplocos rncemosa? 
Conocarpuv latifolin, Roxh. 
Holarrh~ena antidyseuterict~, Wall. 
Rnndia dumetorum, L ~ I I ~ .  
R- longispina, DC. 
Engenir jambolana, Lnm. 
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Qardenia latifolia Ait.  
Gt- sp. (Iucida 1) 
Pavetta Indica, Linn. 
P- parviflora, Roxb. 
Wendlandia tinctoria, DC. 
Cassia fistula, Linn. 
Calosanthes Indica, Blume. 
Stereospermum suavcolens, DC. 
B g l e  Marmelos, Corr. 
Cnrissa Onrandas, L 
Zizyphus oenoplia, Mill. 
Combreturn Roxburghii, DC. 
Cnnearia tomentosa, Roxb. 
Glochidron Sp. 
Nauclea pnrvifolia, Roxb. 
N- cordifolia, Roxb. 

Herbaceous plants are scnrce in jungle of the above character, donbt- 
lese they are more abundant during tlie rains. 

The large eenndent creepers are more comtuoiily met with on the  
hills, but they also occur in  the  older jungles, the priucipnl species 
are Rauhinia Vahlii and Butea superba. 

Pnrasites and epiphytes are represented by two fipcies of Loranihws, 
two of Vismm and a few orchids. 

I t  is often to be observed that some one of the trccs, iuentioned i n  
the preceding list, occurs in  such abundance tlirougliont a limited 
area, 8e almost to exclude all other species ; some circu~iistances, which 
i t  is impossible to detect, giving it pre-eminence in the struggle for 

life. The species so occurring are : 

Shorea robusta, Roxb. 
Terminalia glabm, W. and A. 
Holarrhaeua antidysentericn, Wnll. 
Conocarpus latifolia, Roxb. 
Eugenia Jambolann, Lam. 
Casearia tomentosa, Roxb. 

Blodification of the character in  the vcgctntion cnn, however, i n  
two inntances a t  least be traced to its priuie ctruses, viz. the vicinity 
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either of hills or of rivers. The species mliich are most frequently 
found a t  the foot of the hills are : 

Combreturn Roxburghii, D'C. 
Lebidieropsis orbiculnta, Miill. 
Nyctnntlies arbor trivtis, L. 
Schleichera trijngn, Willd. 
Flacourtia snpitla, Roxb. 
Teminalia chebula, Retz. 
Antidesma buniw, Spreng. 
A- dinndrum, Tul. 
Feronia elephantnm, Corr. 
Ichnocarpuv frutescens, R. Br. 
Bauhinia variegnta, Lin. 
B- purpurea, Lin. 
Ventilago calyculata, Tul. 
Rivea ornnta, Clioisy. 
Hoya riridiflora, R. Br. 

T h e  species occurring on river banks arc : 
Terminalia arjuna, W. and A. 
Eugenia sp. 
nlelnnthesa rhamnoides, B1. 
Salix tetrasperma, Roxb. 
l l jpt ianthera stricta, V. and A .  
Erycibe pauiculntn, Roxb. 
Briedelia tomentosa. 
Barringtouia acutangula, Caertn. 
Butea pnrviflora, Roxb. 
Olas scandens, Roxb. 
Czsalpinin digyna, Rottl. 
hlillettia fiuticosa ? 
Zizyplins mnoplia, Mill. 
Vitis sp. 

The  second division, the stunted jungle, can hnrdly be said t6 

posscss any characteristic vegetation of its own, rather, i t  may be said 
t h a t  i n  it the types of the three others meet. The vegetation of the 
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original jnngle is encroached upon Ly that which acco~npanies cultiva- 
tion, and the absence of large trees and shelter tends to  produce the 
dry mving, ground, of the third division wliich can oi~ly support its 
own spare vegetation, consisting cliiefly of- 

Phoenix ncaulis, Bnch. 
Cnlotropis gigantea, R. Br. 
Vitex tsifolia, L. 
Barleria cristata, L. 
1,cpidngathis cristnta, Willtl , 

with grasses and dwnrfecl buslies of Zizyplios, S:rl and Diospyros. 

I n  the fourth division the influe~ice which clearing and cultivation 
excrcise upon tlio flora, is marked and irradicable, and though deserted 
village lands often rclapsc into jungle, such juligle always contaius 
trees which, never occurring in the pri~nitive forests, proclaiul, by 
their presence, the antecedents of thnt particular spot. 

The trees most commonly occurring in clearccl or cultivated areas 
are : 

Bassia latifolia, Roxb. 
~ i i t c ' n  frondosn, Roxb. 
Diospyros exsculpta, Ham. ? 
Zizyplius jujube, Larm. 
Ficus Iiidica, L. 
F- religiosn, L. 
Alnngiu~n deca-petalum, Lam. 
Tropltis aspera, Retx. 
Milnusops elengi, L. 
Alstonia ~cholaris, R. Br. 
Tertninalia bellerica, Rosb. 
Bombnx Mnlabaricum, DC. 
Spondins mangifera, Pcrs. 
Odina modier, Roxb. 

Other trees occur, but more sparingly, and tlicy may possibly have 
been introduced. 

Of herbaceous plants, a long list might be quoted, the rice-fields 
alone furnisliing a large number. The ruost coulllloli forms riiet with 
i n  the hedge rows and groves are : 
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Clorodcndron infortunatnm, L. 
Argemone Mexicnnn, L. 
Hygrophiln spinosn, T. Anders. 
Aerva Innnta, Juss. 
Solnnum xautl~ocurpn~n, Schrnd. 
Cordia Myxa, L. 
Trichodesma Intlicn, R. 13r. 
Sidn Asiaticn, L. 
5- cordifolia, L. 
S - homilis, Willd. 
Jatropha gossypi folia, 
J- Curcns, L. 
Abrns precntorius, L. 
Cnrdiospermun~ Hnlicncabum, L .  
Bryophyllurn calycinum. 

The bushes of Zizyphw jzrjuba are generally covered with n beauti- 
fnl net-work of dodders, both specics C'assy lha j i l~~orr~~is  and C'wcutn 

rejlexa (?) occurring abundantly. 
Besides the above, some of which tliougl~ not indigenous are per- 

fectly nnturalised, there are a nunlber of trees which are regularly 
cultivatecl ; they nre- 

Mangifera Indica, L. 
Moringn pterygospermum, Gaertn 
Yunica granntum, L. 
Psidium Guava, L. 
Anona squamosa, L. 
Tamarindus Indica, L. 
Ricinus commnnis, L. 
Azadirachta Indica, Ad. Juss. 
Zizyphus jujube, Lnm (var.) 

On t h e  bunds of tanks, the following trees are generally planted. 

Acacia Arnbica, Willd. 
- farnesinna, Willd. 
Borassus flabclliformis, L. 
Terminalia Arjuna, w. and A. 
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Plnnlieria alba, Jacq. 
Ncrium odorum, Ait. 

A very beautiful effect is often produced by the so-called matri- 
lnony of tlic species of F~CUB with other trees, more especially 14th the 
Tnl, BormsusJlnbelliforlnis : tile seeds of Peepul, dropped by birds into 
the angle formed by the leaf stnlk of the Tal, produce trees which 
ultimntely envelope wit11 their roots and stem the whole of their 
foster parent. 

Tho flora of the tanks and jheels is interesting, as it  approaches 
in  character that  of the ponde and lakes of Europe. The plincipal 
species are : 

N y m p l i ~ n  lotus, L. 
N- stellatn, RTilld. 
Hydrilla verticillata 7 
Ottelia nlisruoides, DO. 
Nelumbium speciosum, Willd. 

Limnantliemum cristatuni, Griseb. 
Potamogeton natans, Linn. 
Azolla pinnata, R. Br. 
Mnrsiles quadrifoliata, L. 

A t  the edges : 
Rracum sulcatom. 
Droscra Burmauni, Val~l .  
Scirpus mucronatus. 
Fuircna ciliaris. 

A number of ~pecies of Cyperus and grasses. 

On all the smaller hills up  to  1,000 feet, the greater nnmber 
of species occurring on the plains are to  be met with, and in addition 
to  them many species of both trees and herbaceous plants, ~ v l ~ i c h  are 
never found below ; on the highcst hills the jungle consists almost 
exclusively of Bamblcsa sfricta, with an uudergrou-tli in which the 
blue flowers of Strobila7rtkes auriculatus and Dadulnca~ltkw p u r -  
purnscens are the  most prominent forms. 

The following is a list of the most characteristic trees occurring on 
tlic hills : 

Kydin calycina, Roxb. 
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Cochlospermum gossypium, D'C. 
Dillenia pentagyna, Roxb. 
Sterculia urens, Roxb. 
Chickrassia tabnlnris, A. Jnss. 
Zizyphus mgosa, Lam ? 
Nnuclea parvifolia, Roxb. 
Hymenodictyon tliyrsiflorum, Wall. 
Fl~courtin cntnphrnctn, Roxb. 
Spermodictyon azurea. 
Nyctanthes arbor tristis L. 
Celastrns paniculatus, Willd. 
Dalbcrgia latifolia, Roxb. 
Albizzia procera, Bth. 
Acacia tom en to.^, Willd. 
Ficus parasitica, Koen. 
Hibiscus vitrifolius, L. 
Helicteres Isora, L. 
Butea snperbn, Roxb. 
Grewia hirsutn, Vlil. 
GF- elastics, Royle. 
Flemi~igia strobilifera, R. Br. 
- nana, Roxb. 

Desmodium latifolium, D'C. 

The useful plants of nlanbhdm may be clnssified into those yielding : 
Food,  drug^, Fibres, Dyes, Lac, Oil, and Timber. 

FOOD. I hare in a ~revious communication to the Society* shewn 
what a large number of jungle products are used as articles of food ; 
and that a considerable portion of the poorer natives derive from them 
their principal subsistence during several months of the year. 

DRUGS. A large number of the well-known drugs of India occur 
in Manbhdm ; of others, some of which nre possibly peculiar to that 
part of the couutrg, I h v e  made n small collection, but am unable 
to say whether they really are equal to their reputed virtues. 

In  making enquiries on thcse subjects, I have often been struck 
with the curious contrasts of the deep knowledge possessed of the 
specific virtues of certain plants, and the dense ignorance and supersti- 

* J. A. S. B. 1867, Vol. XXXVI. Pt. II..No. 11. p. 78. 
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tion which attributes fantastical virtues t o  others. Tho same man 
who may bring you tlie roots of one plant, which are of known mecli- 
cinal value, will shew you the seeds of another which he asserts are 
of infallible efficacy in certain diseases, when tied round the neck 
on a string. I have seen a man going about, with a small parcel of 
medicine s~~spended from one of liis ears, which he complacently 
told me, wns for the purpose of killing, what he fancied waa a worm 
in his tooth. 

Frn~E.8. The fibres of many of the large scandent creepers are used 
in the manufnctnre of coarse ropes. I hnve never been able to nscer- 
tain thnt the fibre of the Nodar, Calotropia gigantea, is collected, 
t l io~~gl l  i t  is one of the most valuable in  India. 

DYES. Co1011red clothing is scarcely ever worn by the natives of 
BIanbhJn~, so that thcrc are very few dyes in  use. On special occnsions 
when gaudy clotliing is required, yellow, which is produced by tnr-  
nieric, seenis to be the favourite colour. Non-permanent ctj-es are 
sometimes made out of some of the brilliant coloureil blossoms oi 
Briten sllpetbn, Grielea tnnlentosa, k c .  

LAC. The principal lnc yieldiiig trees are Plaa, Buten frondosa 
and Xh&iOil, Sclrleichera t~?j 'uga : the lac is purcl~aeed at  a very low 
rnte by the ?rIaliaji~ns, nnd yields tllem a con~idcrnble profit \ v l ~ e ~ i  tllcy 

. bring it to  mnrkets nttcritled by tlie regular dealers. 

OIL. There are a number of trees yielding a variety of oils, for 
some of which medicinal virtues are chimed, others produce infwior 
oils, which are used either in  their food, by the very poorcst classes, 
or for burning. I t  is ~~nnecessary to  detail the plnilts here, as they are 
all well-known to yield oil. Were it  not thnt c r o p  of oil--j-icltIing 
plnnta such ns diustard, Guizotia, Sesanltin~, Castor Oil, kc., are  
extensively grown throughout the district, more importance wo111~1 
attach to the jungle oils than does at  preseiit. 

TINBEB. The useful timber to be fpnud in Manbhhm, is  very 
limited in quantity, the forests covering but a small portion of tlie 
nrea. Already contractors, and their ngents, liave reached t h e  
hills on the Dlialbliil~n frontier, and a t  the rate a t  which Sa1 
is  now being cut for Railway slcepcrs the supply cannot Inst for many 
yenw. 

Although f%rl is the only timber cut for exportation, about 30 
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species of trees, yielding either ornamental, or strong and durable 
woods, occur in  tolerable abundance. 

In  the report of the Jury  i n  Section IV,  Class I V ,  of the BIadrns 
Exhibition, 1855, there is a list given of moods wit11 their respective 
properties. Many of the species mentioned, are to  be found in Man- 
bh6m. Prom the information contained in this list, from personal 
observation, and other sources, I have drawn u p  the following enu- 
xueration of timber trees with their local names and special properties : 

Names. Local names 
Bengali. Cllarncter of timber. 

Hard and tough, but small 
sizeit, used for wheels. 

S I ~ ~ H ,  produces Irut. 
Wood, btrong. 
Wood, beautiful. 
Excellent, used for furni- 

ture. 
Bcaotiful, suitable for orna- 

mental work. 
Strong, but tree is too vnln- 

able to be cut down. 
Useless. 
Little use. 
Said to be hard. 
Used for rafters, ckc. 
Useless. 

1 ,  

1 2  

Soit, useless. 
Useless. 
Very strong and useful, 

light-coloured. 
Red(lish, cracks. 
Strong and durable wood, 

splits easily. 
Hard, strong, heavy wood. 
Branch stems, heavy, 

hard, suitable for tent 
poles. 

Useless. 
Hard, does not warp. 

Acacia Arabica, .. . 
A- catechn, .. . 
X g l e  marrnelos, ... 
Alangium decapetalnrn, .. . 
Artocarpns integrilolia, ... 
Azadirachta Indiea, ... 
Bnssia lntifolia, .. . 
Barringtonia acutnngnla, . 
Baul~inia variegata, .. . 
B- malnbarica, ... 
Borassus flabelliformis, .. . 
Buchanania Itrtifolia, .. . 
Butea frondosa, .. . 
Casearia tomentosa, . . . 
Calosanthes Indicn, ... 
Coclilospermum gossypium, 
Conocarpns latifolius, . . . 
Croton oblongifolins, . . . 
Dillenia pentngyna, .. . 
Feronia elephnutom, .. . 
Ficus Indica, ... 

,, religiosn, ... 
Flncourtia sapidn, .. . 

BabG1. 

Koir. 
Bnel. 
Anklira. 
Kantal. 

Neem. 

Mhowa. 

...... 
Katchna. 

...... 
T'il. 
PiB1. 
PIAS. 
Moun. 
Sonn. 
Gol-gol. 
Dow. 

Piltha. 
Kurliotta. 

Ruth-Bael. 
Bur. 

Pipul. 
Beuchi K6tBi. 
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Names. Local names 
Bengnli. Character of timber. 

Gardenia lntifolin, ... 
Holnrrhiena antidysentcrica 
Lagerstremia parviflors, ... 
Blangifera Indica, ... 

Pepero. 
K6rchi. 
Seed or Set 

dhar. 
Am. 

Melia azadirnch, ... 
Nauclea cadnmba, ... 
N- cordifolia, ... 

Scmecarpus Anacardium, . Bcl6. 
Shorca robusta, ... Sbl. I I 

Bulcum ? 
Kntlnlu. 
Petpurin. 

Nyctnnthes arbor tristis, ... 
Odilin JVodier, ... 
Paret tn Il~clica, ... 

,, tomentosn, ... 
Phyllnnthus emblica, ... 
Rottlera tinctoria, ... 
Sclilcichera trijoga, ... 

Seolee. 
Amhr6. 

...... 

...... 
Aura. 

...... 
Khhslim. 

Eugenia Jnmbolana, ...I Jiim. 

Stercolin urens, ... 
Stereospcrmum suaveolcns, 
Strychuos nux vomica, ... 

Keonge. 
Yiirul. 
K6chi18. 

... T- chebula, Hurtolri. 

... Tamarindus Indica, 
Tropliis nspera, ... 
Terulinalia glirbra, ... 

Emle. 
Soura. 
Asun. 

Close-grained. 
Useless. 
Wood said to  be good. 

T- bellcrica, ... 
Ziegphus jujuba, ... 

Durnble, used for making 
packing-cases. 

Durable and handsome. 
Used for furniture. 
Yellow, used for common 

purposes, easily \vorlied. 
Hnrd, but small. 
Central mood useful. 
Timber small. 
Hartl, but small. 
Hard, valuable. 
Wood soft and inferior. 
Strong, suitable for spokes, 

&c. 
Useless. 
Extensively used in India 

for rafters, sleepera, k c .  
Soft and useless. 
Strong nnd elastic. 
Hnrd, used for plough- 

shares. 
Not attacked by white 

ants. 
Hnrd, durnble. 
Olily used for fuel. 
Geueral ~rork,durableuncler 

water. 
Coarse, but sound and dur- 

able. 
White and soft. 
Hnrd and useful, but of 

sulall size. 

Bl~ora. 
Bier. 



Contribution8 to Indian Mabacoloyy, No.  X. Deacm'ptwns of new species 
of Cyclophoridre, of Ennea and Strcptaxis f rom the Trills of Soutl~ern 
and south-western Ihdia;  by WILLIAM T. BLANPOED, A. a. 8. u., 
P. a. s., gc. 

[ h d  3rd February,-received 18th February, 1869.*] 

The shells described in the following pages are some very interest- 
ing forms discoveked by Major Beildome and Mr. Fairbnnk in South 
Cnnnra, thePulney hills, and the ranges on the frontier of Travancore. 
811 belong to the Malabar province, a remarkable zoological " out- 
lier" of the Malay fauna. 

The first three species, all of which have been discovered by Major 
Beddome in the hills of Travnncore and the neighhourhood, differ 
from any previously described, so mnch, as to constitute a section or 
mb-genus by themselves. Instead of the colouring so generally 
characteristic of Cyclophorus and its allies, these species have a pecu- 
liar olivaceous epidermis, highly polished in two of the species, much 
as in Pupina and the allied genera, while in the third form the shell 
has a silky appearance, due to minute striation. Another peculiar 
character is the constant occurrence of two keels, one just at the 
periphery, the other at or near the base of the shell, the two being 
separated by a smooth space. Other spiral sculpture is found in two 
of the species, but these two keels are the most conspicuous; less so, 
however, in CycZophorwr Beddomei, than in the other forms. The 
operculum in all three species, closely resembles that in the Burmese 
type of Pterocyclos. It i t  horny and double, with the edges of the 
whorls composing i t  free, and is surrounded by a marginal groove 
between the free edge of the outermost whorl, and that of the inner 
membrnnaceous lining of the operculum. I t  differs from the Ptero- 
cyclos opercula in being concave externally, instead of flat or convex. 
Too mnch importance, however, must not be assigned to these minute 
characters of the operculum. 

The new section appears to me quite as distinct from Qclophorus, 
as Cyclotus and Leptopo~na are, and not quite so bell distinguished 
as Pferocycbs ;  I, therefore, class it as a subgenus of C y c l o p l ~ o ~ s .  

Printed in this number of the Journal by special order of the Council. 
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DITROPIS.* Snbg. nov. 
Tesfa translucetas, subvitren, epidermide olivaceci nitjdd inslrrccta, 

carinis duabw, vel pluribus, fend ad ptwipherian~, alterd subtcur ab a 

iZEd interspatio discretd circumdata. Opcrculum corneum, arctiupirurn, 
dcplcz, la7nind internd membranaced, ezfernd crassiusculd, m r g i i ~ i b u s  
nnf?actuum liberis, ambabw sulco fnarginali disjunctis. Animal Ig- 

no f z~m.  
Shell translucent, almost vitreous, covered with a smooth olivaceonv 

epidermis, w i th  two  or more spiral ribs, one o f  which is,  always at 
the  periphery o f  the last whorl, aud a second below, separated b y  an 
interval from tlie other. Operculum horny closely wound, composed 
of  two laniinse, separated b y  a marginal groove, the inner membrana- 4 

ceons, the  outer rnther thick, nnd wi th  the edges of  the  whorls free. 
Aninial unknown. Type ,  Cyclopl~o?.ua 21~anorbi8, n. sp. 

I have examined the lingual ribbon o f  one species. I t  only differs 
from that o f  Cyclophorus in  the forln o f  tlie lateral teeth, and i n  tlieir 
denticulations beiug shorter nrid more numerous. In C. (Ditropis) 
convexzcs, the species examined, the central tooth has 7 deuticulations, 
that it1 the  middle being the largest : nll the  lateral teeth apparently 
lind 5 denticulations, but it was very difficult  t o  count those in  t h e  
outermost laterals correctly. 

1.-Cyclophorus (Ditropis) planorbis, n. sp. 
P1. X V I ,  fig. I. 

Testa latissirne umbilicata, diyressa, discoidea, vitreo, fenuiq, oliva- 
cea, glabra, obsolete striatula, polita. Spira plana, rzllcleo nota exsertn, 
sepe eroso, sutui-a inipressn, ad anfrnctton ultiatuna et supra et i n  unt- 
bilico costd sublatd intus lnnrgiicata. Anf~. .  4-4$, co9~vexi ; ulli~~atia 
antice v i x  desceudens sub-puadranguZaris, supra atpue subtus convcxlLs, 
carinis dt~abus validis circumdatus, und ad peripheriam, alterd jutta 
basin ad latus externtcm. Z7~il,lbilicus yers21cctivus, omlres anji.aclrcs 
exhibens. Apertura oblipua, s u b - q d r a t a  batus albido-Zabiata ; peri- 
stolna incrasaatzcnl., recttcns, noi t -~xpar~uns.  Operculum intlls conuaunr, 
extus concavuitl, margittibtca anfinctuum externorurn laciniutim elongot is. 
E x c n y l i  mojoris din~n. nmj. 83, miit. 7 ,  alt. 2, up. diarn. It ,  niillena. 

,, nzinoG ,, 7 9, 58 ,, ,, 1, V e r e ) l J  ,, 
Z a b .  " Calcad hills," adfines prouincice Travafaco~e i n  Indici ~ I C I - 4 -  

* Etym. Sir, twice ; Tpmir, a koel. 
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dionuli, haud proczll apromontorio meridionali Indice " Cape Comol-ilz" 
dicto. 

Shell very broadly umbillicated, depressed, discoidal, thin, glassy, 
smooth and polished, with obsolete striation. Spire perfectly flat ; the 
apex not rising above the sorface ; suture impressed ; the  nuclcus is 
generally wanting, being apparently remarkably liable to  erosion. 
Whorls 4 to 44, slightly convex above, the last descending but slightly 
near the mouth, and nearly square, with two keels, thd one rather high 
up, forming thc periphery of the shell, the  other a t  the outer side of the  
base; these keels can be traced upon the pennltimato and part of the 
ante-penultimate wliorl, both on the  spire and within the umbilicus, 
forming a distinct rib inside the suture. Aperture oblique, nearly 
sqnare, with a white internal l ip;  peristome thickened, all in one 
plane and not expanded. Operculuin convcx and smooth inside, the 
margins of the whorls externally much elongated and torn, especially 
towards the margin. 

Major diameter, from the edge of the peristome t o  the opposite 
margin 0.34 inch, minor diam., a t  right angles t o  the other, 0.28, 
height 0.08. A smaller specimen measures 0.27 and 0.2 in  the two 
diameters and 0.5 in height. 

Although this shell resembles some Cyclophuri i n  form: it  differs 
from all species hitherto knowu in several cliaracters and certainly 
forms the type of a distinct section. 

2.-Cyclophorus (Ditropis) Beddomei, n. sp. 
P1. XVI, fig. 2. 

Testa latissinte rmnabilicata, depressa, discoidea, tenuis, olivacea, con- 
ferti-ssin~e stricita, paruna nitida, spiraliter costata. Spira  plann, sutura 
sakde i~~tpressa. Anfr. circa 4, (pr in~o i n  exefnplo unico deJicienti) 
convezi, ~ r i n l i  fere g2abri ; penzlltisius costis 2-3, supra u-ad, infra i n  
umbilico juxta suturam ornatus,'ultimue antice descendens, teres, j w t a  
suturam et szlbter peripheriuna gluber, 7 -costatus, costis 4 superioribus, 
puamrn extera ad  peripheriam, 3 Basalibw ab superis intervallo dis- 
junctis. Uinbilicus perspeclivus. Apertura diagonalis, rotund$; 
perietoma sit~vlex, rectron, breviter adnatuln, ~igrescens, intus tenuiter 
albido-labintuin. Operculun~ fwco-corneuln, intus wnvexum, linibo 
tenuisaimo circu~ndatum, exlus concaviusculu~t~, ~rlarginibus anfiactuun, 
paru~ia elevatis. 
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Diam. nwj. 8, Min. 6Q, axis 2$ millem., up. Jiant. intus 2. 
Zab .  Travancore. 
Shell very widely umbilicatetl, depressed, discoidal, thin, olive- 

coloured, very closely and minutely striated, leas polished than the other 
species, and covered with spiral ribbing. The spire is flat, or nearly so, 

but the innermost whorls being deficient in  the only specimen sent 
for description by Major Beddome, i t  is impossible to  say whether the 
npex is  slightly exserted or not. The suture is much impressed. 
Whorls about 4 in number, convex ; the last one descending near the  
mouth, smooth near the suture, both above aud below, with 7 spiral 
ribs ; 4 above, the outermost forming the periphery of the shell, and 3 
below, separated from the others by a smooth space ; 3 of the upper 
and 1 of the lower can be traced on the penultimate whorl near the 
suture, but become obsolete on the inner whorls. The umbilicus 
exposes all the whorls below. Aperture diagonal, round, peristome 
orily joined for a very short distance to the penultimate whorl, 
thickened, all in one plane and not expanded, faintly edged with white 
inside, blackish externally. 

The operculum differs from that  of Cyckophorus planorbis by the 
edges of the whorls being less produced externally, and by its being 
i n  consequence less concqve. Major diameter 0.31 inch, minor 0.27, 
axis 0.9. 

This species recently found by Major Beddome in the Travancore 
hills, is easily distinguished from the last species by its numerous spirnl 
ridges, and by the absence of the glassy surface, so chnracte~istic of both 
the  other species. B u t  two specimens have been found, of which I 
havo only seen one. 

3. - Cyclophorus (Ditropis) convexus, n. sp. 
P1. XVI, fig. 3. 

n s t n  nperte uwbilicala, Jcyresso-concexa, tentcis, nitida, aitrca, 
glrbrn, olivacca, n~innutiasin~e et obsolele dccussato-striatula. Spira 
convexa; upice obtuso ; szrtura ittrp~.csaa in tw ntarginnta. Anfr. 4, 
cotwe.ri; ullittius uer8us aper tu ran~  pau l lun~  descendens, tercs, j u r t a  
s u t u r n ~ ~ l  fascid latd jijitncd pictus, e11us pal ldior ,  cariltd w?bd rel iJd acl 
peril,lreriam, alterd ad bosln circunltlatus ; u~ribilico perspecliuo, omt~ea 

unfrnctm exhilens, conferti~n spiraliter liralus. A p r t u r a  obliqua 
~ o t u n d a  ; perktonta rectum simplex, incrassatz~m atgue cor~tinuum. Oper- 



culujn fusco-corneun~, per-simile ill i  Cyclophori planorbis, mn~.gin;hlcs 
rxtern is a~zfractz~um laci~iii~tina productis. 

D i a ~ n .  maj. 64, min. 58, nziu 34 n~illenh. ap. diani. inttur 2t. 
IIub. Curn C. plnnorbo in n2onfii)zu Calcad Hills diciis. 
Sllell openly unibilicntecl, depresily convex, thin, smooth, shining, 

glassy, of a11 olive colour, with minute sub-obsolete decussnting stria,  
o~ily visible bencntli a powerful lens. Spire convex, apex obtuse, 
suture iuipressed and with an internal margination, due to the pro- 
longation on the inner whorls of the keel surrounding the shell. 
Whorls 4, convex ; the last descending slightly near the npcrture, and 
beco~iiing paler in colour in  front on the outer half of the surface 
only, so that a bnntl of tlarker colour surrounds the ehell close to the 
suture. Oi the two keels one is a t  the periphery, and rather lower 
in position than nsn;rl, owing pnrtly to the raised spire, tlie other is 
at the  base, rather ton.artls the umbilicns, which exhibits all tho 

whorls, nntl is closely spirally ribbed inside. Aperture round, obIirl~id, 
peristome in one pltine, sin~ple, tliiclrencd. Opercr~lom very siiriilar 
to  tliat of Cyclophorus planorbis, with the externnl edges of tlie whorls 
lengthened, ragged and split 11p into a fringe-like edge. Major dia- 
meter 0.26, n~inor  0.22, axis 0.14 inch. 

This very beautiCi11 little species l ~ n s  much more of the character of 
C: (L)itroph) plranorbirr than of C. Bedtlo?nei, I~nving the slime glassy 
s t r ~ ~ c t u r e  nnd high lustre. The convex form is peculiar and very 
irnusnnl nmongst tlie Cyclopl~oride. 

The next two species are nt least equally peculiar with the lnst * 

t l~ree,  ant1 I wns iur some time mncli pozzlcd as to their position 
a~uongs t  the Cyclophoridm, until more close examin:ltion of tile oper- 
coluni, revealed its peculiar structure and its resemblance to that of 

OPist l ro~~oru.  Mr. B e n s o ~ ~ ,  some years ago, proposed that should other 
~ ~ e c i e e  be fonntl, resembling Opisthoporus i n  the characters of tile 
~ ~ e r c u l t r ~ n ,  but wanting tlie sritural tube, they should be classed with 
the  typical for~ns under the name C ~ l o p o m a . ~  This remark, how- 
ever, was especially interitlei1 to  apply to Cyclotus vnriegatus and its 
allies, with whicll tLc types of Opisthoportts had been classed by 
Dr. Pieiffer. I n  point of fact, the  sutural tube of Opisthoporu~ is 

* Ann. and X\la,g Nut. Hist. for 1866, Ser. 2, Vol. XV. p. 15. 
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a chnractcr of higlier i~nportance thau the s t l ~ ~ c t o r e  of the 

operculunl, so much so, that I believe, as I pointed out in 1864,* 
thnt Opisthopo~ue can only rank as a sub-genus of Spiraculu~n, 
Penrson, which has a totally different operculum but a similar sutural 
tube The similar structure of tlie operculuru in tlie species lately dis- 
covered in the hills of Souther11 India, by no nieans serves to  prove 
any very close affinity to Opisfkoyorrce, since the cliaractei~ oi the 
shell are totally difitinct. With the exception of the absence of the 
sutural tube, this is not the case with C y c l o t ~  vnriegnfue and its 

allies. I do not think the present forms would have been cInssed by 
Mr. Bcnson in the sanie geuns as Opisfhopom, a n d  as I aln in- 
cliued, after a good deal of study of the G;l/c!ol~horidr~, to consider the I 

operculn aloiie as quite insufficient for the foundation of generic 
g r o ~ ~ p s ,  and to attach far less ixnpo~tnnce to their characters tllali h1~9 
liithcrto been done by Mr. Benson and Dr. PfeiH'er, I am even less 
disposed to class together dissitnilar shells solely on accwut of the 
opercnlar structure than those nnturalists are. 

The operc~hum of the new getius appears to  me, despite i ts  resem- 
blnnce to  thnt of Opistkgorus, to be a niodificntion of a sligl~tly differ- 
ent type. That of Opiidltoporue is produced by variation of the 
typical Cyclotue opercolum, but witli less closely connected whorl*. 
That of the genus now propo5ed, I consider a niodification of the 
Cyatltol~ontn operculun~, in wliich the calcnreous outer etlges of the 
who~ls ,  instcatl of being mcrely slightly curved towards the centre 
and free, are so 111ucll more curved t l~n t  the outer edge of each joins 
the next interior one. llr~otlier niodificntion of the same occun in 
Jerdolaia, in wllich the salrie outer edges are la~iielliform aud flat, 

each overlapping tlie inner one. 
Undoubteclly all these nouieroos forms of Ctjclopiaoridcz are very 

puzzling. The types of land blolltlsca are after all few compared 
with tliose of most other fornls of terrestrial animal life, and the 
tendency to varintioii nillongst them is excessive, and in tlie Cyclo- 
phoridcz especially, the opercnlu~ii has evicle~itly beco~ile a very variable 

poltion of the orga~~ibui.  I t  is very d i f i c ~ ~ l t  to deteriuine, in  a case 
like the present, whetlier it  is wibe to found a new group or not. 

Still the two shelld now to be described differ so much froru all otllcg 

* Ann. and Mag.  Nat. Hiat. Ser. 3, Vol. XII1. g.  451. 



1869.1 Contributions to Indicua Halacoloyy. 131 

known forms in the combination of cl~aracters presented, that such 
appears the only course open, and as will be seen ~resent ly,  the 
characters of the lingual dentition fully bear out the separation. 

Cyclophorne (Ditropis) convexus. Mychopoma limbifernm. 

MYCHOPOMA* gen. nov. 
Teeta i n  qeciebua notie turbinata epiderntide fiscci, eresad, hil-sut& 

induta. Apertura intus corrugata. Opercultcm si~ni le  ei  generia 
Opisthopori, e duobie discis mul l~p i r ia ,  paralleltk, interno ~nen~branceo, 
ezlerno calcareo cornpositurn ; lanrind. spirali erectci interpositd, inter- 
apatiis vawie. 

Shell, i n  the two species hitherto known, turbinate, cover- 
ed with a thick dark-coloured epidermis, more or less hairy. 
Aperture crennlated within. Operculum very similar t o  that of Op&- 
thoporwr i n  stmcture, composed of an external calcnreot~s and nu 
internal membranazeous layer, both multispiral and united by a spiral 
lamina nt right angles to  them, the spaces between the wllorls of 
which are vacant. The opercnlum is flat or nearly so, rather thick, 
and wit11 a marginal sulcation. 

Of thin type also I have cxnmined the lingunl dentition of one 
species, If. Zlintb$erur,i. Tlle central tooth in11c1l resembles t l ~ t  of 
QycEophorua in form, but it  hns 7 nearly equal denticulations. The 
inner Intern1 teeth are much broader, and differently placed from those 
i n  any other C y c l o p h r i d ~  \vliicl~ have been, so far as I know, ex- 
amined. They also have 7 denticulations, and the same appears t o  be 

t h e  case in the outermost laterals, on which, however, i t  is difficult t o  
count the exact nnmber. These outormost teeth differ grestly in form 

and position from the usual type amongst the Cyclophoridre, and rather 
resemble those of PalwEina or Valaata. 

Typna M. hiranturn, Beddome, MS. Etym. p~,yr~~ an inner chamber, 
opemlnm. 



132 Contrihlions to Indian Malacology. v o .  2, 

4.-Mychopoma hirsutum, Beddome, MS. PI. XVI, fig. 5. 
Tesfa mediocriter urnbilienta, depresso-turbinata, anlidiuscula, epi- 

dermide cruse$ ficscd, liras spiralibus mb-confertis et Iineia elevatis 
I 

confertiasimis otlipuie decussatim ornatri ; intra wturum, ad peri-  
p h e r i m ,  atpue circa umbiliwm pills longiusculis confertina fim-a 
indufa ; sub epiclermide nlbida, decuasato-costulata, lipis spiralibus 
p l w  obliquis, minus validis punm exfra epidern~idem. Spira  conwm- 
conoidea; npiceprominulo, papillari; suturn profunda, pilie fere obtecta. 
Anfr. 5-54 convcxi, ~Ztinzz~~ teres, antt'ce pamcrn descendem. Fin- 
bilicw perspectivus, omnes anjractus exhibene, $tnbrid liirsutd partim 
celatua, intus spiraliter liratus. Apertura diagonalis, rotunda, 6fru 
oublactecr atpue lineti horizontalibusjiurci eiglada ; pm'stoma sinuatunc, 3 

duplex, extua ezpansiuamlum crispafuna, intus corrugaturn, margine 

colmellar i  repando, solo, glabro et  simplice. Operculum pnulLiepirutn, 
craseum, extus concazn'wculum, calcareton, albidum, intue planunb mem- 
branaceurn. Dim. maj. 84, min. 7, uxis 5b, up. diam. in tm 34 millem. 

Hub. I n  i t t i h a  Calcad atpue Myhendra dictis, i n  regkne D a -  
vancorica I n d h  nzeridiomlia. 

Shell umbilicated, depressly turbinate, rather solid, covered with 
a thick dark coloured epidermis, which has slrong raised decussated 

sculpture of spirnl ridges and very close oblique cost~~lation : at the , 
periphery and around the umbilicus there is a fringe of close, rather 
long hairs, and the outer series continued on the  inner whorls forms 
a suturnl fringe also. Beneath the epidermis the shell is white with 
decussnting lines, the epiral sculpture being more pronounced nntl the 
ribbing corresponding to the lines of growth less so than outside the 
epidermis. Spire convexly conoid, the apex prominent and papillar, 
suture deep, nearly concealed by the hairy fringe within. Whorb 
5-54, convex, the last cylindrical, descending but very little in 
front. Unlbilicus pervious, exhibiting all the whorls, spirally ribbed, 
partly covered by the surrounding hairy fringe. Aperture diagonal, 
round, rather milky inside, with dark horizontal lines correspo~lding 
t o  the spiral ribs on the shell ; the  peristome is thick and double, 
curved backwards near the umlilicus, the internal portion with 
minute pearly white denticulations, largest on the  outer (dextral) 
mnrgin and gradunlly decreasing slightly in  size on the upper anti b m [  
odges, vanishing entirely near the umbilicus ; the external peristome 



is slightly expanded, the edge cut into minute teeth like those of 
a saw except on the inner or columellar margin. Operculum externally 
slightly concave, white, calcareous ; the spiral sculpture obsolete near 
the centre in old specimens ; internally membranaceous. Major diameter 
0.34, minor 0.28, axis 0.22, diameter of the aperture 0.14 inch. 

This is n very curious and interesting species which, whilc differing 
in many respect8 from any known form, has marked affiuities with 
shells belonging t o  distinct groups. Had the shell been discovered 
without the opcrcnlum, there could have becn very little hcsitation 
in considering it a large form of Cyathopotna ; the sculpture and 
general shape are precisely those of the types of that genus, and in some 
epecies, as Cyathopomn Jilocinctum, there is a thick epidermis, and 
also t h e  very singular internal crenulation of the mouth, which iu 
more marked in the present shell than in any allied species. The 
operculum, however, is totally different : instead of the whorls having 
the  curious raised and incurved edges so characteristic of Cyathopon~a 
they are flat and almost obsolete near the centre, on the outer surface, 
being far less distinct than in typical species of Cyclotus. 

T h e  hairy fringe around both the periphery and the umbilicus so 
closely resembles that in  Cyclophorua (Crqedotropis) cuspidatus, 
Bens., that  there can be no question of a certain affinity between the 
two species, and there is considerable resemblnnce in  their general 
form. The apertures, however, differ greatly, and there are marked 
distinctions in  the operculum. 

O n  the  whole, I think i t  highly probable, that the present generic 
type, and perhaps Craspedotropia also, will finally have to be consider- 
ed as sub-genera of Cyathopoma. 

5.-Mychopoma limbiferum, n. s p  P1. XVI, fig. 4. 
Testa anguate umbilicata, turbinata, tenuis, epidermide decidud,Ji~lud, 

etrigia fwcie, obliquis spiralibwpue notatd, vel unicolori fuscd,Jimbriam 
p i lo rum brevium circa umbilicum ferente, induta ; sub epidermide albid(c, . 
lirie confertie q i r a l i b w  ornata. Spira  mnica ; sutura valde impressa. 
Anfr. 54 conuexi, ultimua teres, antice sub-descendens. Apmtura oblipua, 
fere circularis : peristoma duplex ; externum limbo wb-late e q a m o  
circumdutum, ad  anyulum aperture antice porrectum ; infernun~ c i s  dk-  
cre tum intua sub-dislantpr cor~.tigatu)n ; ntctryine columellard aniborunt 

valde repatdo, ylabro, cis eqansiueculo. q)erculum minua CTa.?,su,)& 
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punnl in  M. hirauto, rxllls concaviuaculum, lamind tnlcared ad centrun8 
carente, i n t w  planum. I 

Exernpli majoris diam, muj. 7, min. 6, ark 64, up. dianb. i n k s  2f, m i l k .  
,, minoria ,, 5$ , 4 ,, 4f ,, intrca 2 ,, 

Hub. I n  szinamie montibue Yolney dictia; detexit S. Pairbank. 
Shell narrowly umbilicated, turbinate, thin, covered with a thick 

deciduous, yellowish brown epidermis, with dnrlc spirnl and oblique 
stripes, or more frequently perhaps altogether dark brown, with a 

fringe of short hairs round the umbilicus : beneath the epidermis, the 
shell is white with close spiral sculpture. I n  some specimens, as in 
dl; hirautum, there are oblique raised lines outside the epidermis, but 
they are not always conapicuons. Spire conical, suture deep. Whorls ' 
54 convex, the last cylindrical, scarcely desceuding towards the aper- 
ture which is oblique and nearly circular. T l ~ e  peristome is much 
curved back, near the u~nbilicus, where i t  is almost simple and scarcely 
expanded : elsewhere the outer portion is sharply reversed, forming 
a broad rim at  right angles to  the axis of the whorl on the outer and 
basal margins, while near the  penulti~nato whorl, i t  is produced in 
front. The inner portion of the peristome scarcely projects beyond 
the outer; i t  is corrugated within, but not nearly so closely or strongly 
as in M. hirautum, and the corrugation is very faint towards the  base, , 
and entirely wanting a t  the angle of the aperture nnd on the collumellar 
margin. Operculum thinner than in tlie last species, and the cnlcnreous 
external portion less developed, and entirely wanting at  the centre. 

Mnjor diameter in  a large specimen 0.28 inch, n~ iuor  diameter 
0.25, axis 0.22, dinrneter of the  npertnre inside 0.11. Of a s~nall 
specimen, tlie respective mensarenicnts are 0.21, 0.165, 0.16 nnd 0.08. 

This is a very different shell from the Inst, being m u c l ~  higher in 
the spire with a broader edge to the n~ootli. The name is takeu from 
the  last peculiarity. 011ly a few specimens mere found by Mr. Fair- 
banlr. I t  appears to  inllnbit the tops of the Pulneys at  a height of 
about 7,000 ieet. 

6.-Pterocyclos ? tristis, n. sp. P1. XVI, fig. 9. 
nsfa late umbilicata, depressa, tenuia, epidertnide c r w d ,  fulvescenti- 

brulLned illduta ; sub epiderlnide albida, striatuln. S'ira convrm. 

Apice parum erserto, yer-obfusa, suturd profundd. Atfr. 5 rotundnti; 

vltimus teres, longe sensiii~ desceidem. Apertura obliplwr, vofundu; 



peristorna breuissime adnatum, duplex ; internctna ymum porrecfronc, 
sliperne juxtn stlfurnin vix sinuutt~ai ; externunt leviter expanazrin, 
continuum, a peristomate interno sulco diucretrrnr, arcprn ejzcs s i r r t c ~ r r  

irt alam uerticnlent parvari~, insfar tubuli iiry)e/j>cti, antice upectaiife~r~ 
atrfractutn pmiultimum non at fingentem, brevifer euctsllntirn prodnc- 
turn. Operc? Biam. maj. 19&, win. 16, (iris 93, mill. A p .  iiiarn. ' 

intu 6i. 
Hub. I n  povincid South Cannrca ; drtexit H. IU~tltlome. 
Shell widely umbilicnteci, depressed, tlrin, covered with a thick, oli- 

vaceous brown epidermis ; beneath the epidermis white, faintly strintcd. 
The epidermis is closely rugutely striated near the suture. Spire 
convex ; apex scarcely cxsertcd, obtuve ; suture deep. Vr11orls 5, ro1111(l- 
ed, t h e  last cylindrical, descending very gratlunlly for a corisitleruble 
clistnnce behind the aperture. Rlouth oblique, circular ; peribtolne 
double, the two portions divided by a groove; the inner sligl~tly 
projecting, with a very sn~nll,  alruost obaolete sinus above, close t o  
the suture; the outer a little expantled, and protluced above into 
a short verticnl wing, operiing in front, and forlning an in~pericct 
tube ; i t  is just above the inlperfect sinus in the inuer peristome, 
and does not touch the penultimate whorl. Operculom unk~iowl~ .  
Major diameter 0.8, minor 0.fX2, axis 0.36; dieweter of the aperture 
0.26 inch. 

I n  the absence of the opercnlum, i t  is not eaey to say if this shell 
should be clussetl as Cyc1oplroi.u~ or Pterocyclos. It 111igl1t even be 
a Bhiostoma, and would in that case be nnother instance of the occur- 
rence on the Rlulubnr coast ot' Burlnese arid R1;bl;cy iorms, urilr~iomn 
elsewhere tllrongllorit tlle 111dian Peuinsoln. I n  the estrculely s111ell 
wing llut touchi~lg the penulti~ut~te. whorl, tllc absence oi a deep 
incisior~ in the interior peristonle beneath the wing, the large ulouth, 
and unifornl colouring, the species differs from all Indiun forn~s of 
Yterocyclos. Tltere G I I I  bu no qnestior~ of its being tliritinct also from 
all kno\vu forlnb of Cyclophorucr, Lilt, except for the wing, i t  approacl~ect 
very nearly to C. rctuidttcr, Bens., and C. annulutus, Troscll., l o t h  of 
which, however, ure fl ntter. 

7.-Spiraculum Fairbanki, n. ~ p .  
Teetrs late unlbilicata, depreesa, sub-discoidea, decussutim sfriata, 

griaeo-albida, irregulariter cwtaneo-atrigata et nraculntn,ja~cici ii~ter- 



13(i Cn71/rib1ltioi1s to I~rtlitrjt .1!11l(rr11lo~!j. [NO. 9,  

rzrptd sub-pcr41lterid nlidpue lath ill uinbilico cnstnneis. Spirnfere 
p k ~ t z ~  ; apice pro~nitrulo pnpillori : ~irtcirn vnlde intpresxn. Anfr 5 
rolunrlnti ; ulti~nus teres, ai,ticc S ~ ~ I X ~ N L  clescen(lms, .syirnmlo bretri 1 

sub-vrrticnli trtilrcnte-coirico, cutll airf~.nclt~ pe?lrcltinro cotljto~zcfo, 4 
?1ti/1. potze nperturanlsito n ~ ~ ~ t t i t i ~ ~ .  A1)erttfi~n d i~got~ l~ l ia ,  circ'111nris ; 
p e r b t o ~ ~ t a  di1plr.c; inlernzttn brezli/cr ~~orrccfrror obtu~ut16, ad sufuram 

baein colz~i~~ellce processu,~~ linjui$or)t~orr etnitfens. O~~rl.clilr~ttr currzezr~n, 
i n t m  zalde concnz'unL, extus c o i ~ u e s r r ~ ~ ~ ,  npice p!cin~dnto, ?~za,yiitibus 
anfractuum lanlell@ris. Dialtz. mnj .  14;, mitt. 114, axis 6, np. 
clinnr. intris 4 mill. ' 

Hub. I~L montibus Pnlney dictis, Itirlice nae~idionctlis. S. Rair.Ln/zk. 
Shell broadly umbilicntcd, dcprcssed, nenrly discoidnl, greyish 

white with irregular strenlts and spots of clles~lut and two bai~ds of 
the sanie colour ; one, so~newlir~t interrupted, below the peripllery, the 
ot l~er ,  broatlcr, within tlic unlbilicns. Spire almost flat, tlie apes 
pronlilient and papillar, the suture dceply iu~pressed. Rllorla 5 
rou~ided, the last cylindric:al, gratlunlly dcsceriiiiug in front trnd fur- 
nished, (0.16 irlcll behind the npel.ture), \\.it11 1% short ncnrly verticnl 
spiracle, in the form of a trunc;ttctl cone, and joined to the pcnulti- 
mnto wl~orl Apertnre dii~gonal, circular, the peristome dot~blc, the ' 

internal portiou projecti~lg sligl~tly and obtuse, with n rather shallow 
angular siuos nenr tlic suture : the ester~ial  pcri~toute is continuous, 
expanded, dilated above into a projecting wing \\.hich runs iorwards 
for some distallee along the last wl~orl  in front of the npcrtnre, and is 
bent downwards at  the end. Ncnr the base of the c o l ~ ~ ~ i ~ e l l a r  11largi11 
there is a sn1;~ll gutter-slinped projection. The operculotu is very 
concave witl~iu, externtilly couves, iiiittcnccl a t  tlie apex, wit11 free 
lu~ i ie l l~~r  edges to the wl~orls as in the typictrl species of Pterocyclos. 
RIt~jor dinmeter 0.5Y, 111i11or 0.47, axis 0.23, dia~neter of t l ~ e  spertrrre 

within 0.16 inch. A rather smilllcr specimen Ineasllses 0.64 by 0.52 
in its t ~ v o  diameters. 

T l ~ i s  species lias not been figuretl ns I hope to be able to give illos- 
tratioris of all the Irnown forms of S11irac1~lu111 011 o l ~ c  plate. 

Tlic gellus Spirtrcctlunt, previo~~sly to RIr. b'airbtl~~k's discovery, 
was ~ i o t  ICUO\VI~ to occur in Soutllern Intlia. I ts  detection serves to 



add another to the Burmese and hIalay forms represented in the hill 
groups of that region. I n  1866, I described another species, Sp. 
Beddon~ei* from the Eastern hills near Vizagapatam (J. A. S. B. 
Vol. XXXV. P1. 11. p. 31). The present form differs from Sp. 
Beddontei in  several characters, the principal being the prominent 
apex, the form of the sutural tube and the presence of a small lingui- 
form process a t  the left side of the peristome near its base. The last 
character indeed is quite peculiar, and serves alone to  distinguish the  
present species. I11 size, and somewhat in  form, there is a decided 
resemblance to  the Burmese Sp. Avanum, in  which, however, there 
are not only importnnt distiuctions in the form of the  peristome, the 
recurved sutural tube, &c., but the operculum is also very different, 
being flat precisely ns i n  the Burmese forms of Pterocyclos, while in  
Spiraculum Pairbanki, i t  is as convex as i n  Ptercyclos rupest,rk, or 
P t .  bilnbiatw. 

Mr. Fnirbank only obtained 11 specimens of this interesting form. 
Tliey were foupd in a Shola at some distance from Kodai Kanal, the 
hill stntion on the Palneys, on the road to the Kuknl Shola. 

8 -Cataulus Calcadensis, Bedd. MS. P1. XVI,  fig. 8. 
Testa sub-perforata, fw;for~ni-turrita, solids, confertim sub-sinuate 

costulata. Spira ovato-ttbrrita ; apice acutizcsculo ; sutura valde in+ 
pressa. Anfr. 84, ccinvexi, ultimw parwm anyustior, d m u m  breviter 
solutzls, antice porrectus v k  descendencr, carin& basali validd, compreesd, 
costulatd, antice dilatatd munitw ; perwmphalo 9nediocri, costulato. 
Apertura sub-circularis, fere verticalis, canali a d  latue s z n i s t m  
marginis baaatis patente, ore subtus destrorcrumpue spectmte; peristoma 
incrassato-mpanswn, sub-duplex ve1 duplex, internurn obtzcszcm, exter- 

- 

num ezpanaum, revolutwm, postice et ad canalem basalem produetum, 
margine columellari inawper angwtiori, cum aifractw penultimo h a d  
juncto. Operc ? 

Long. 21, diam. 7, apert. diam. i n t w  3) millem. Apertura cum 

peristomate inclwo canali 64 millem. longa. .ExempZi minoris 101~9. 
16, diam. cum perkt .  52, diam. minor 5, apert. intuii 3 millem. 

Hub. ' Calcad Hills' extra fines provincim Travanwre. 

Shell sub-perforate, fusiformly turrited, solid, closely and ratlior 

+ In the habitat of this #hell, them iis a misprint. Kitmy hilla should be 
Kiu~ety hills. 

18 



sinuou+ly costulated. Spire ovately turritcd, apex rather acute, suture 

much impressed. Whorls 88, convex, tho latit a little smaller, quite 
free from the other whorls for n short distance behind the mouth, 
bnt not descending mucli, not nearly so far as 0. torluortla is  repre 
sented as doing. The basal keel is strong, compressed, transversely 
ribbed, and becoming larger in  front ; the space inside the keel around 
the umbilicus is of moderate size and ribbed. Aperture nearly I 
circular, and alrno~t  vel.tica1, the opening of the basal canal beirig 1 
a t  the left Gde and not in  the snme plane us the, apertnre, but turned 
a little downwards and to the right. Peristome thickened double, 
the inner portion obtuse, the outer expanded, turncd back, prduced 
below the canal and above near the suture, narrowor on the  inner 1 
margin and not touching the penultimnte whorl. Operculum nn- 
known. Measurements of 3 speci~uens in  decimals of an inch. 

Length, Major diameter, 1ni11or diameter, width of 
peristome included, aperture inside, 

0.84 0.28 0.14 
0.76 0.26 0.23 0.14 
0.64 0.23 0.2 0.12. 

Length of the apertnre and onter peristome in the larger specimen 
from the base of the canal to  the  end of the projection above 0.26 
inch. 

A t  first sight, thin shell beam a most striking resemblance t o  C. 
twtuoaus, Chem., but the last whorl is much less produced, and there 
appear, judging iron1 the description and figures of Chemnitz's upeciea, 
to be several slight but not uni~nportant distinctions in sculpture and 
form. Amongst the Ceylonese species, the nearest approach to the 
present is made by C. deco~rte, Bens., and C. Blanfordi, Dohrn, but 
no Ceylonese kind is known with the last whorl free. The previously 
described Cataulus from the base of the Anamullay hills resembles 
C. Oalcadenaie in the sinistral position of the keel, a character not 
noticed by Pfeiffer in his description. 

Siuce finding the present species I learn from Captain Beddome 
that he has met with a third Indian Cutaulw in Travancore. 

So far as 1 am arvare, the Nicobar locality of C(ctaulus fortt6osue hns 
not been colitirmed. The tliscovery of so closely allied a form as that 
now deticribetl, in Southern India tends to make i t  probable that  the 
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species described by Chemnitz may prove-to be Indian. Two otlier 
shells attributed by Chemnitz to the Nicobar Idands, Hel ix hamas- 
t m ,  L., and H. Nicobarica, Chem., have not since been brought thence. 
I t  is just possible that the ionner may occur, though I cannot help 
thinking i t  improbable, but as th; locality for H ~ l i  Nicobarica is 
now distinctly ascertai~ied to  be the neighbourhood of Cuddapnh, far 
inland and amidst a fauna and flora which resenlbles that  of the Cape 
of Good Hope nearly as much a.9 i t  does that of the Nicobar Islands, 
I ntterly disbelieve in  the occdrrence of tlie species in the latter 
locality. The fact that both Helix Nicnbarica and H. hmmastoma 
are Indian or Ceylonese, tends t o  increase the probability of Oataulue 
tortuostla being also an Indian shell. 

9.-Opisthostoma macrostoma, Beddome, MS. 
PI. XVI)  fig. 7. 

Testa perforata, conoideo-ovata, albidn vet pallicle rubella, sub- 
disfnntcr oblique j1;fwmi-cosfuluta, sub Zente spiraliter min~~/iss inm 
et confertiesint strinta. Spira  ebvato-conoidca, laderibus convexis ; 
apice acutiuact~lo ; eufura valde i?npreusa. Anfr. 5&, eonvexi, apicn1.s 
normalea nun-diviantee, penultimue v k  major, ultirnue cwnferlii~ 
coetulatus, breviseinae comtrictua, antice aigrnoideo-de$exw. Utnbili- 
cua ab anfractu ultimo non-occultua. Aperturn retrorsa ad-rotunda, 
fere verticnlis ; peris ton~a brevissim ad anfractos duoe, penultimum 
et ante-penulfimum, dna tum,  duplex, internum continuum axpaneiue- 
eulum, externum, expansuna breviter interrupturn. Long. 3, diam. 
~ j o r  3, min. 2 millem. Ap. diatn. cum perist. 14 millem. 

Hab. I n  ntontibus Bramagiri dictis, i n  reyione Wynaad, haud 
procul a littore Xalabarica Indie .  H. Berldome detexit. 

Shell perforated, conoidly ovate, white or pale redd i~h  in colour 
with sub-distant oblique filiform costulation, which becomes closer 
on the  last whorl : beneath a microscope there is very fine close spiral 
striation, very difficult to  detect in general, as in  other species of 
Optithoetoma and many Diplanamatimz.* Spire elongately conoid 
with convex nides, the apex rather acute, suture deep. Whorls 5 &  
convex, the apical ones not excentric as in the  other Indian species ; 

the penultimate whorl very little larger than those above it. The 
last whorl is constricted as usual. I n  front of the constriction i t  is 

* In a good light it may ensily de deteoted in 0. Crespigni, H. Ad. 
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deflected in~vnrds, but less sharply so than in 0. Fuirbanki, and it 
does liot conceal the umbilicus, the curve being more as in 0 .  Ni1gii.i- 
cum. Aperture reversed, nearly circular, almost vertical, having 
scarcely any inclination upwards. Peristome attached for n short 
distance only, touching both the penultimate and ante-penultimate 
whorls, double, both portions expanded, the outer more broadly re- 
flexed, and interrupted for a short distance where attached, inner 
~er i s tome continuous. Length 0.12, breadth measured across the 
peristome 0.12, shorter diameter 0.8, breadth of the aperture includ- 
ing the peristome 0.6 inch. 

This is the largest form of the genus yet met mith, exceeding even 
the Labuan species 0 .  Crcgpiyni, H. Ad. I t  is much more pupa- 
shaped than that kind is, but n111ch less SO than the tmo pre*riously 

1 

described Indian formfi, from both of which i t  may easily be distin- 
guished by the apical whorls not being excentric, as well ns by its 
mnch greater size. 

As the figure of 0 .  lihirbanki in the Proceedings of the Zoological 
Society for 1866, P1. XXXVIII ,  i~ rather too small to  give a good 
idea of the form, and the scnlpture had been omitted, two figures are 
given in the plate belonging to this paper, figs. 6, 6 a. For the 
drt~rvinps I am indebted to the kindnetis of Captain Godwin Austen. 
111 fig. 6 a, representiug the shell from below, the view is  a little fronl ' 
the side ; when Been from beneath in the line of the axis, the ntnbili- 
cus is completely concealed by the lnst wl~orl, a character peculiar 
to  0. f l~irbanki .  

Frorn the figure just referred to  in the Proceeding~Zoolo~icn~ Society, 
the itlea is conveyed that Opisthostoma E'airbnnki is a 1nuc11 stnoother 
species than 0. ATilgiricnnl. This is due to the accident that  the 
drnugl~tsmnn hnd ouly the fornler species before him, nu11 copied the 
figure of the other. I n  renlity, the sculpture is about c q ~ ~ a l l y  strong 
on both forms, the only difference being, that it is a little closer in 
0 .  Nilgirimcnt. 

I n  the 3rd snpplen~ent to Dr. Pfeiffer's monograph of the Relici& 
just published, I see mith some snrprise that  he retains H. Adams' 
genus Plectostoma. The author of that genus admitted ir1 the Pro- 
ceedings of the Zoological Society for 1865, p. 755, that it w~ identi- 
cal wit11 Opisthoston~a, and snbsec~aently in the Proceed i~ lg~  Zoological 
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Soeiety for 1866, p. 447, announced the discovery of the operculum, 
as I had anticipated. 

1 0 . - E n n e a  sculpta, n. sp. PI. XVI,  fig. 10.  
Testa profude et $emose rimata, m6b-cylink.ica, soldula, cerea, 

diapilana, nitida, costia verticalibus sub-JEext~oeis ornata. S11ira turrita, 
sttram vix attennnta; apice obtuso ; sutura impressa. Anfr. 8 ,  p r i ~ n i  
2 Lvigati, ceteri sub-confcrtim costulati, ulti~nue ) lonr/itudinis fere 
cepun~w, nntice sub-aacendetas, basi compreseus. Apcrtura verticalis, 
truncato-ouata, lamelld und parietali i n ~ m n t e  juxlrc angulum, aliia 
profumlk 4 palntalibus, eewnda n~inori, und colt~mnellari valida torta, 
in apertura 2;ix cotaspicud, coarctata. Peristonza undique expansum, 
nlbidum, ad basin late repandurn, ?narginibw callo la~nel l i fer i i junct i  
Long. 8&, diant. 2 3, nlillem. Ap. cum perisf. 2 ~n i l l .  longa. 

Hnb. I n  montibus Pulney, India! mevidionnlis, detexit S. Fairbnnk. 
Shell deeply and flexuously rimate, sub-cylindrical, rather solid, 

translucent with a low glossy lustre and of the colour of wax. Spire 
turrited aud elongate, becoiuing very little smaller above and bluntly 
terminated a t  the apex ; suture impressed, whorls 8 ,  the first two 
smooth, the others with strong vertical stih-flexuous ribs, the last 
whorl ascending slightly in front, colnpressed a t  the base. Aperture 
vertical, truncately oval, with a re-entering parietal plait close to  tlie 
angle, a very deep columellar fold, scarcely perceptible from the 
aperture, but strong and twisted within, rnnliing up till i t  nearly 
joins the parietal plait, and 4 palatal lamellne, the second of which 
from above is very small. Tliese, like the colrunellar fold, are situ- 
ated so far back, thnt they are with difficulty to be made out from 
the aperture. ~e i i s to iue  white, expanded, curved back slightly near 
the base, nlnrgins united by a rtrtl~er thick callns on which is the  
parietal Inmclla. Length 0.34, diameter 0.1, length of aperture, 
peristome included, 0.08 inch. 

This form l~ns  some slight resemblance t o  3. Pirr iei ,  Pfr., but haa 
very much stronger sculpture, and the 1tlnlellt-e around the aperture, 
are very different. 

I have another Ennea from the Nilgiris which I have hitherto 
considered a smnll variety of E. Pirriei,  but it  appears to differ in  
the possession of a strong transverse basal plies. 111 both fornis, 
young specimens appear to have the lumellro of the ~ p e r t n r c  quite 
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as well (laveloped an adults, so that they nlust be formed and re- 
aI)sorbetl, as I have shewn to be the case in tlie Plectopylis section 
of Helix : Ann. and Mng. Nnt. Hist. Ser. 3, Vol. VII .  p. 214. 1 

Pfciffer-Rlon. Vol. IV. p.  342 ,~descr ibes  the occurrence of thc coln- 
mellnr p l i c ~  in the young of E. P i ~ r i e i .  

11.-Streptaxis Canarica, Beddome, MS. P1. XVI ,  fig. 11. 
T a t a  umbilicata, depressn, ovata, cerea, nitidula wdipue  Jlexwse 

capillaceo striata. Spirn conwma ; apice obtuso; mtttra viz  inrpree~a 
eub-ntnrBq:ginato. Anfr. 5.+, paruna convexi, penultimzls postice acute 
carinat us, ult imus valde antrorszlq~, devians, post aperturam fossiculw 
breviblle tribus conatrictua, wbtus convezzls, ad  basin circa utnbilicu-rn 
compressus. Apertura oblipua, irregulariter semwvata, lamina ttnd 1 
parietali torta vnlida et clcntibus sex in  pwistomate fere requidistnntibw 
coarctata. Peristoma albidum, undipz~e sub-late expamum, ad  angulum 
ai,luntl~rn, marginibz~s callo lamelliferi jwlctia. Ditrm. maj. vix 8, 
min. 54, ~ l t .  34 mill ; apert. clon yerist fere 3 mill. longa, 23 lata. 

Hub. I n  Provincia South Canara, lurztd procul a littore occi- 
dentnli Indie. 

Shell umbilicnted, depressed, ovnte with considerable lnstre and 
the colour of wax, with close rather irregular and flexuous hair-like 
striation both above anti below. Spire convex, apex obtuse, snture 

4 
ecarcely impressed, sub-marginate. Whorls 5k very little convex, 
the penultimate sl~arply keeled on the side opposite t o  the aperture, 
last whorl very excentric, with three distinct depressions behind the 
peristome ; comprcssetl beneath, especially near the mouth. Aperture 
oblique, irregularly semi ovate, with 7 teeth ; 1 lamelliform doubly 
cnrved and re-entering for a short distance on the callus, uniting the 
margins of the peristome, and 6 in the peristome h e l f  nearly equi- 
distant from each other : of these two are on the outer margin, one 
a t  the curve where the peristome bends round towards the umbilicua, 
and 3 along the inner, or colnmellsr, margin. The two lowest of the 
latter are the closest together of any. Peristome white, expanded. 
curved bnck considerably close to  the junction with the last whorl. 
Major diameter 0.32, niinor 0.22, height 0.14 incli, aperture 0.12 
inch long, 0.11 broad. 

This is the first strongly keeled  specie^ which ha9  been nlet wit11 in 
Iriclia. I n  form it much ~.escnlblcs the Molnini~i S. S~inkeyi, Bells. 





The sculpture is peculiar. But  a single specimen has been obtaiuetl 
by Mnjor Beddome. 

~ c l o p l ~ o r u s  ravidw, Bens., has been foi~nd by Major Beddome, 
on the Ana~nullay hills, and in the Wynand. I n  both locnlities it  
attains n cousiderably larger size than the type. The Anna~nullay form 
is 27 melli~netem by 22, that from the Wynaad, 24 mill. by 191. 
The  operculum, when in good condition, has rnised margins to the 
whorls. I am inclined to consider the species identical with the 
Ceylon C. annulatwr, Troschel. 

Aurieula nitidula, described in NO. V I I I  of these contributions, 
J. A. S. B. Vol. XXXVI,  Part 11, p. 64, proves to be a variety of 
A. Gun~etica of Uenson, with a thicker and dnrker coloured epider- 
mis, but uot otherwise differing. The dark coloured variety occurs 
a h  in  the Ganges delta, where i t  has been found by Dr. Stoliczka. 

EXPL~NATION OF PLATE XVI.  
Big. 1, 1 a, 1 b, Cyclophorurr (Ditropia) planorbia, W. Ulanf., ua911i- 

fied 2 diallletem. 

,, 2, 2 a, 2 b, C. (Ditropie) Beddo~nei, W. Blanf., ditto. 
,, 2 c, Operculutn of ditto ditto. 
,, 3, 3 a, 3 b, C. (Ditropie) convexus, W. Blanf., ditto. 
,, 4, 4 a, 4 b, Mychopoma limbiferum, IV. Ulanf., ditto. 
,, 4 c, 4 d, Operculum of ditto ditto. 
,, 5, 5 a, 5 b, B. hiruutuv~, Beddome, ditto. 
,, 5 c, 5 d, Operculum of ditto ditto. 
,, 6, 6 a, Opi-stbatoma Fairbanki, W .  Blanf., magnified 1 0  dia- 

meters. 

,, 7, 0. ?nacroetoma Beddome, magnified 4 diameters. 
,, 8, Cataulus Culcadensis, Beddome, natural size. 
,, 9, 9 a, Pteroyclos trietis, W. Blanf., natural size. 
,, 10, Ennea seui'pta, W. Blanf., magnified 2 diameters. 
,, 11, 11 a, 11 b, Streptuxis Catzarica, Beddome, ditto. 

















JonrnnL A r d  508: BetyPL. V-XVIZI. PL: II.  PL XYZ. 









J O U R N A L  

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

PART 11.-PHYSICAL SCIENCE. 

R e n i n r b  on the qecies of PanrEanm; b.y S. KURZ, EsQ., Cu~.n/or  of 
the Calcutta Herbarizcni. 

[Received and read, 4.th November, 1868.1 

Since the  p~~blicntion of my revision* of Indian screw-pines, and 
their allies, in Seemnnn's Journnl of Botany, Vol. V. p. 93 etc., I had 
t h e  opportunity of consulting Gantlic11aud'~i work, " Voyage autour 
d u  mondo sur la Ronite," and this gives me nn opportunity for n few 
additional remarks. 

Although I an1 at  present unable to  recognize sereral of Gnudi- 
cha~id's species, the study of the carefully executed plates of this 
work have considernbly nddccl to my knowledge of screw-pines. From 
tlie nnnlyscs of Fregcinetia and Sussen i t  nppenrs quite clear, t l ~ n t  the  
Prtnda~tece and Freycinetiec~ cnnnot be sepnrntetl fro111 eacl~ otl~er, ns 

I n  this pnper some errors and omissions havo crept in, which I now take 
t h e  oppvrtunity of correcting. 

l'yplm eleplwntina p. 95, read :  foliil ... basi triqnetrn lateribns conoavis, 
supra plnnn ; instead " sxcavnto-trigona." 

11. Puudaneue, p. 94, add : Ovar~um supornm. 
111. Cyclantheae, p. 84, add : Ovarium infernm. The Preycinetieae arc to 

be trnnsforrod to 11, Yandnnene. 
Pyldanns fnrcntus, var. Indica, p. 102, read: drupae valde convexae, for 

'I concavae." 
l'audunus Inovis, p. 127, read : spadix masc. etc., sed hae lnovissimno, iu- 

atoud " brovisaimne." 
I 19 
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I have formerly believed, having lain too much stress upon the nnm- 
ber and the position of the ovules. Gaudichaud's genus Sussea, and 
especially Souleyetia fiey'netioidee make i t  now even difficult, t o  re- 
tain Pandanus and Freycinetia as distinct genera. The only differences 
of some d u e ,  to distinguisli them, seen1 to rest in  the general habit, 
and the more or less regular superposition of the pendulous oroles 
along the marginal placenta. The ripe weds in Fryciitetin seen1 all 
t o  be furnished with a black and hard testa, while in Pandunus, they 
are only covered by a wliite menibrnne. 

In revising Gaudicliaud's species, I am now able to  rectify m y  
sections, formerly proposed, and I do this in recapitulating a t  the 
same time all the legitimate species, but ornitting all t l~ose clr~bious 
ones, which have been already eriun~eratcd in  my above quoted 
paper. It is impossible to form a correct idca, how far severnl 
of Gandichaud's species of Pandanele are really identifications wit11 
Bory St. Vincent's Riascarhen species, bearing homonymous r;l,ecific 
names, as the plates are accolnpanied only by an incomplete esplana- 
tion of the figures. My own idea is, that  they are most proba%ly 
respective identifications ; Gaudichaud's Roussinia Indicn, 1. c. t 21, 
a t  least, is a copy of Rheede's figures of Perin Kaida (Patidaitua 
unipapillatue, Dennst.) 

Dr. F. von 3liiller has recently published some notes on Australian 
Pandanea, mentioning therein two aclditionnl species'of Panclanus, 
P. apuatictur, and Y.  nionticoln, 1". Jfuell. (Frnyt~lent. Pl~yt., V, p. 40). 
Unfortunately the names of these species are not accolupauied by 
a description. 

PANDANUS, Ruinph. 

SECT. I. ACBOSTIQYA. D n ~ p n e  simplices ; stigmata stricta, sim- 
plicia, spinescentia, extrorsum vergenteu ; filamenta liberu ; antherae 
scuminate ; ovula solitaria. (Fispuetia, Gaud., ex parte.) 

+ Stiymataperebtentia (i. e. non nisi cum totopericarpio sepuranda.) 

1. P. caricosus, Rumph. ; Kurz, in  Seem. Jour .  of Rot., V, 
p. 100. 

2. P. -8, Kurz, loc. c., p. 101. 
3. P. foetidus, Rxb., Kurz, loc. c., p. 101. Fiaquetia macro- 

carpa, Gaud., Bot., Voy. Bonite, t .  4, figs. 2-8. 
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P. ocatus (Pispuetia ovata, Gnud., loc. c., t. 4, Jig. 1,) seems to 
belong to this section. 

** Slymata  aecedentia, (i. e. inld basi fragilia,) 
4. P. ornatus, (Fis'ispuetia ornata, Gaud., loc. c., t .  5,&. 1, 8 et 

9 ;  et F. mililarie, Gand., ib. f .  2-7.) 
I would have united this species with my P. helicopus, but Gaudi- 

chaud's plant has the peduncle below the syncarpe' straight, while 
P. helicop~a, in  a young stage has i t  always spirally twisted, becom- 
ing afterwards lengthened and pendulous ; also the serrature of the  
leaves are in  Gaudichaud's figure much shnrper. 

5. S. helicopus. Kurz, loc. c., p. 101. 
Of this species themale flowers arc still unknown, and it  is doubt- 

ful, therefore, whether it  should be placed in Aerostiynaa, or rather 
form a distinct subsection of Ryckia. 

SECT. n. RYCKIA. Drapae simplices ; stigmata introrsum vcrgen- 
tes, secedentia, spinesccntia, saepissime furcata, strictiuscula, v. a 
dorso depresaa ; filamenta racernosa, v. palmatim connata ; antherae 
aristatae, v. apiculutae ; ovuln solitaria. (Barrotia, Gaud. ex parte.) 

* Stigtnnta brrcia, a dorso plano deyresaa, spinescentia, bi- r u r i w  
tri- furcata v.  si~nplicia, ossea. 

6. P. furcatus, Rsb., Kurz, loc. c., p. 102. a 

BamotM dialon, Gaud., loc. c., t. 8, jig. 9-14, apparently belongs t o  
this species, but Harrotia monodon, ejud. ,  loc. c., Jig. 14-25, can with 
equal probability represent very young drupes of P. furcatw, or full 
grown ones of the two following species. 

7. P. labyrinthicus, Kurz, loc. c., p. 103. 
8. P. ~ t i d u s ,  Kurz, loc. c., p. 103. 

** Stigmata brevisai,ma, a dorso obliq~ce depresaa, maryinibue rotrin- 
ddia v. crenulalis. 

9. P. graminifolius, Kurz, loc. c. 102. 
10. P. Ceramicus, Rumph., Kurz, loc. c. 104. 

SECT. HI. KEUBA. Dmpae i n  phalanges connatae, raro u n l  
a l tedve simplice iutermixtae ; stigmata sessilia, v. sub-sessilia, peltata, 
v. renifomia ; filamenta connata ; antherae aristatae ; ovula solitaria, 
(Kurz loc. c., cum syn. ; Tuckeya, G ~ u d .  ; Piiuonia, Gaud. ; Barrotia, 
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Gaud., ex parte ; JIon~hro?tin, Gaud. ; E~~rlouxia,  Gaud. ? ; Dorystigna, 
Gaud. 1)  

11. P. Leram, Jvnes (non Kurz), P. Leram pa macrocarpa, 
K ~ i r z  loc. c. 106. 

Pandanua Leram, as represented by Fontana in Asiatic Researclles, 
is my car. p. lnacrocarpa of my snpposed P. Leram. The same 
variety agrees apparently vcry well with Eudorixia tizacrocn~pa, Gaud., 
loc. c., t. X V I I I ,  and perhaps also with E. 1 Deleesmlii, ejusd. loc. c. f. 
7-8, notwithstanding an apparent slight difference between the stigma- 

ta. Both forms, P. Leran~,  Jones, and P. Anda~i lane~ 'u?n ,  as I now 
shall call the form, described by me erroneously as P. Leranz of 
Jones, occur on tho Andnman islands, but I only could obtain of the 
forn~er very old frnits, an ncconnt of which the recognition of the  real 
form of stigmatn was very difficult. I n  tlie Bot. Gardens, Calcutta, 
drupes of true P. Lerana (coming from a plant in the gardens, snid to 
be introduced from the Nicobars) are prescrvcd, but also in  a state 
unfit for a correct decision. The youlig plnut (the old one having 
been destroyed by the Cyclone in 1864,) mould also differ from 
P. Andanlanenxiuna, by the form of the lenvcs which are almost cnspi- 
dato-acuminnte, and not simply acuminnte. This appears t o  be one 
more reason for retaining the two forms as distinct species, until a re- 
examination of niore complete specimens may enable me t o  give a 
more ttatisfactory explanation of the point in question. 

12. P. Andamanensium, K w z .  P. Leram, Kurz loc. c. 
105, excl. var. /3 (non Jones). 

13.  P. dubius, Spreng., Kurz loc. c. 127. 

Hombronia edulid, Cfnud., loc. c. t .  XXII ,  of 17, is not likely distinct 
from P. dubiwr, and Barrotia tetroclon, Gand., loc. c., t .  XI I I ,  f .  1-8, 
has all the appearance of being only a young syncarpe of the same 
plant. 

14.  P. Kaida, Kurz. P. Candelnbruni ? Kurz loc. c. 27, e.rc1. 
t y n .  oninihs, cxcrptn citat Rl~eetEinna. 

15. P. Candelabrum, P. d. B., F1. d'0mare I. 37, t. 21-22 ; 
Kth .  Exum. 111. 97, (non Kurz) fro111 M'estcrn Africa. 

I have little doubt that Gaudichaud's Tuckeya Cnndelabrrrna (loc. c. 
t. XXV1,J: 10-12) represents the true P. Candel~brum, and have, 
therefore, changed the specific uame of the previous species ~vkich is 
restricted to lnde. 
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16. P. ferus, Run~ph., Xurz  loc. c. 125. 
I believe that all the Panduni  veri of Gaudichaud have to be re- 

garded as identical with tho present species, ae Pandranecs Linnaei, Gaud. 
loc. cit t. XXII ,  f. 1-8 ; P. Cha?nissmis, ejusd. bc.  cit., f. 9 ; P. 

fragmecs, Runlphii, Iiheedeei, Lourciri, Xenziesii, Boryi and Douglasii, 
figured loc. cit. plate XXII .  The two latter look somewhat similar to  
forms of P ,  Andan~anensiun+ but such elongate drupes are found also 
occasionally in Indian forms of Y. verus. 

17. P. laevis, Rph., Kurz. loc. cit. 126. 
18. P. utilis, Bory, Kurz. loc. cit. 131. 
Here, as i n  the case of the former, I cannot agree at all with the 

view taken by Mr. Gaudichand, as regards the definition of species, 
and I have good reason to believo that all the  following of liis pro- 
posed species have to be considered as synoulyms of P. utilis. 

Vinaonia utilis, Gaud. loc. cit., t. X V I I .  f. 1-5 et t. XXII1,J: 1-6 
et 9-18 (gerrninatio) ; Vim. stephanocarl~a, ejusd. loe. c. t. XVII ,  f. 
2-6 et 7-8 ; Pins. purpurascens, ejusd. loc. c. t. X V I I ,  f. 6-9 ; 77ins. 
hu~nilis,  ejusd. loc. c., f. 10-11 ; and Vim. elegans, ejusd. loc. c., f. 
12-13, all figured on plate XVII .  

The  last three forms are Wallich's P. Zucidzcs, and are included 
loc. eit. under my car. p. lucida. 

The  drupes of Vinsonin palustria, ejosd. loc. cit. t .  XTTI1.f. 18-23 
are undistinguisliable from those divided forrus of P. utilia, of wliich 
I have given a few characteristic representations in Dr. See~aann's 
Journal  v. t. 64. 

19. P. lucidus, (Vi~uowia ? lucida, Gaud., loc. c. f. 14-15.) 
This  species, although very near to P. utilis, ear. lucidus, is ap- 

parently distinct, differing in the form of the stigmata. A very good 
represe~itstion of it, exists in the Library of the Bot. Gardens, 
Calcutta, under the name of " Pandanus lucidus," Wall., but  i t  is not 
the species which is now cultivated under that name in the gardens. 

20. P. aylvestria, (Vinaoaia syluestris, Gaud., loc, c. t. XVII ,  

f. 16-17). 

21. P. Pervilleanus, (Tyiruonia Yervillearm, Gaud., loc, c., t .  

XXXI, f. 1-7 ; probably including also Trins. t lr~yacea, ejusd., 1, c. f .  
8-13). 
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Besides the above named apparently well-founded species, the fol- 
lowing somewhat dubious f o m s  belong also to the section K e t ~ m .  

Dorystiyma Mdnyascariense, Gaud., loc. cit., t .  X X S I ,  f. 12--13, 
and D. Mauritianun~, ejusd., loc. cit., t. XIII, f. 25-27, 

SECT. IV. MICROSTIQMA. Drupne simplices; s t ign~ata sessilia, 
semilunata, reniforrnia, hippocrepiformia v. bilobats ; filameuta cou- 
nata;  antherae truncatne v. npici~latne ; ovula uolitaria. (Foullioyn, 
Gaud. ; Llcesea, Gsud. ex parte ; Jeatmeretia, Gaud. ; Heterostigma, 
Gand. ? ; Bryantia, Gaud. ?) . 

+ Stljnaata ternlinalia, bilobafa, lobis i?zfeyris a. bilobula~is ; $I& 
m n t a  connata ; antirerue mpiculatae. (Foullioya, Gaud.) 

22. P. racernosus. (F'oullioyo vncemosa, Gand., 1. cit. t. 
XXVI.  f. 1-9, et Foullioya niaritinta, ejusd., 1. cit. f .  21-24). 

** Stiymata tcr~)~iizalia, relaiforn2iu v.  itijpocrel~iforntin ; f i l a t m i a  
vacenlose connafa ; nnfherae truncrrtne. (.Jcnnrrcretin, Gaud.) 

23. P. humilis, Runipll., Kurz loc. cit. 105. Srissen nLicrostiy- 
ma, Gaud. loc. cit., t. XXV, f. 8-10. 

Guudiclinud's figure represents a polygamous plant, not yet record- 
ed in the genus Panda~ztcs. The form of the aiithers agree pretty 
well with those derived from the male spadices. 

23. P.litt~ralig, (Jeanncretia liftoralis, Gnud., loc. c., t. XXV, 
f. 1-7). 

Sz~sssn lagenaforntis, Gaud., loc. c., t. XXV, f. 11 -14, and Vetero- 
stiyqna Ueudelotiunum, ejusd., loc, cit., f. 15-31, I have not as y e t  
been able to  discriminate. 

24. P. latifolius, Rph., Kurz 1. c. 105. 
The poaition of P. Etctifoliris must still reunin undecided, but i t  is 

certainly n very distinct species. The leaves, when receiitly dried, 
are scented and used by t l ~ o  RInlaya~l ladies in their toilette cases, like 

. the spathes of P. verlcs and P. laevis. 

25. P. conoideus, (Thouars?), (Smeen conoidea, Gaud., loc. 
cit., t .  XXIV). 

This is a very distinct species. 

*** Sliyrlrnntn laternlia. (Bryantin, Gaud.) 

26. P. butyrophorw, (Bryantka butyrophorn, Gand., loc. cit. 
t. XX). 
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This species very much resembles P. Ceramicus i n  the form of the 
syncarpe and of the drupes. The syncarpe of P. Ceramicus, however, 

- is drooping when ripe, and the stigmata are also differently formed. 

SECT. V. SOULEYETIA, Gandichnud. Drupae simplices ; stigmata 
seiuilunatn v. subl~ippocrepiformia, snbsessilia ; ovula 3 placentae 
basilari instkcta. 
27. P. freycinetioides, (Souleyelia fieyeinetioicles, Gaud., 

loc. c., t. XXIX). 
Gaudichaud iiicludes Souleyetia i n  the  FILEYCINETIEAE, but T thimk 

the respective species is  more correctly referred to Pantlanus. 

_l"-.X---_I-\ 

Notes on the Geology and Physical featz~res of the J a i r ~ t i a  hills;- 
by CAPTAIN H. H. GODWIN-AUSTEN, F. R. G. S., To1)ogrphical 
Svrvey of India. 

[Received 16th December, 1868, read 3rd Feb. 1869.1 

The n7estern boundary of the district of the Jaintia hills, is the  
river Mangat, crossed on the direct road from Lailnngkot t o  Jamai ; 
the valley is deep and extremely picturesque ; the hills rising from 
the nnrrom strip of rice land at  the bottom in steep slopes of grass and 
wooded ravines and close under the crest into precipitous scarps. 
Among others the Nongjerong hill presents very conspicuous features. 
The geological formntion is here of metnniorpliic rocks, n well strati- 
fied gneiss, and in the bed of the river the boulders are alulost elltirely 
of that rock, niixed with quartzitic snnclstone, and a few boulders are 
of a dark green trap. 

Ascending from the river t o  the  top of the slopes of the left 
bank, and passing the  village of Simunting on the right, a short 
distance, the first patches of a stratified rock are seen, a coarse 
gritty sandstone of light colour, forming the tops of the little 
eminences and never exceeding here perhaps 20 feet in thickness. 
They are lost sight of as soon as the descent into the llnntadu com- 
mences, where the metamorphic rocks, dipping a t  high angle nnd with a 
E. N. E. strike, are seen again: the sandstone series reappearing when 
the opposite ascent is crowned. A strong interbedded conglomerate 
is very noticeable here, always lying a t  the base of this formation. 
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I t s  chief peculiarity now con~ists  in the beds of dark purple hue, in  
others so fine, white or chalky in appesmnce, that they might almost 
be mistakcn for the lnttcr roclr. Broken up and nlixed with water it  
is used lnrgclly rrs a wliitewnsll for native huts. Sandstone now 
forms the mnss of all tlie elevated points in Jawai, and is conspicuou~ 
near the d l k  bnngalow, resting horizontally on the highly tilted 
older rocks. On the hill mass of Cliirmang, south of Jamai and tho 
Rlantadu, its thickness hnls greatly increased, bringing in above :he 
conglo~uerate tliinner and finer beds, and less sandy in composition. 
Here me find traces of tlie carbonaceous shales and in places a dark, 
hard, earthy coal, invariably tliim-bedded and altogether very local 
in  its distribution. To the east of Latuber the same features may 
be secn all the way to Satunga, the metnmorphics appearing on the 
higher parts of the plateaux, where the sniidsto~~e only occurs in  isola- 
ted thin patches. 

But  a t  Satunga, we are introdnced to a new scricc; altogether, 
viz. tlie limcstone (nuirz~~~ulilic),  of wl~ich an outlier forms B 

mass with lorn perpendicular and jagged sides to the right of the 
rond, and on the very edge of the southern dcl~ression of the level 

of tho country. To the south-west one or two wooded isolntetl 
knolls shew the linlits of the ilorthcrn extension of that  rock. It 

rests in this locality on the sandstones also associated with coal beds ; 

and there is no doubt that these last are of secondary age, the  proto- 
types of rocks better developed under Cllerra Poonjee and thinning 
out a t  Jlnobelarlinr, on the road to Shillong. There is also an appear- 

ance of a break in the succession between these secondary strata and 
the nummulitics, pointing to a long lapsc of time, and to very differ- 
ent conditions of the surface, before the deposition of the limentolle 

began. Hcre we are I thinlr also near tlic confines of tlie tertiary 

sea in  which those rocks were formed, as  bho!vn by the thiuning out  
nortliwards of the liiiiestone beds. 

Proceecling south to the low range of hills of which War Bill  Stntion 
forms the highest point, the limestone has greatly increased in thick- 
ness, and is superimposed at  the same time by beds of quite a diifercnt 
mineralogical character, being nodulur, fcrrnginoub and highly fossi- 
liferous. ~ i b o v e  this well mnrkctl horizon no liniestone with Ntcr~k- 
? ~ r u l i f r s  urns secn ; local uliconformity of these last is noticeablc, and 
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either due to a falling in  of the limestone, or, as I am more inclined t o  
think, to a prior denudation of the lime'stone surface. Tlie fossils are 
minute with nu occasional Gastropod of larger size. This ridge, ou 
the north of which lies Nongkli, well known as one of the last strong- 
holds of the Jaintias during the rebellion of 1861-62, is succeeded 
on the south by the main ridge and the watershed of the hills, the 
stream at  Nonglcli being a feeder of the Kopili. Crossing a low pass 
a t  the  head of the last mentioned stream, the view thnt suddenly 
opens out, is almost Himalayan ; below lies the deep valley of the  
U m s n ~ t ,  backed on the east by the high mass of Marangksi, its 
precipitous cliffs s l i e ~ v i n ~  out grandly against the noble forest that 
covers all else. I n  this great section, everything above the Nummu- 
litics is exposed, this last forming the bottom beds in  the valley 
succeeded by the fos~iliferous fcrruginous strata, and again above by 
an eriorlnous thiclrness of soft, thick-bedded sandstone of light ochre 
tint ;-this higher mass is the universal rock of all the higher forest- 
clad hills running thence due east to  Asalu. I n  the bed of the 
Ulnsnat, the linicvtone is almost horizontal, but lower down has a very 
slight dip southwnrd. It also thiclceus in  this direction very rapidly 
with interstratified beds of sandstone. 

The wliole mass preserves its horizontality, and there is nothing very 
noticeable over a large and broad band, save thnt with the deepening 
valley lower beds of the limestone are exposed, but in no spot did I see 
sandstone of secondary age, or one that could be mistaken for it. Tlie 
U~usnat  joins the Simleng, and the unitcd streams becolne the Lubah, 
mhicli forms a junction with the Barak near Rlolngul. The Simleng 
ant1 Lubah form a deep valley with an east and west strike, and the 
mass of the upper nummulitic or tertiary sandstone rises precipitously 
on the sout l~,  forming a ridge parallel with it .  Upon this line, the firbt 
bonding over to the south commences. The best section for observiilg 
this peculiar formation is near Kntom, where the Lubah turns south in a 
gorge, cutting diagonally right across the whole mountain Iunss. Tho 
solid limestone of great thickness, perhaps 1,000 feet, and the higher 
sandstones all have the sanie great incline, becoming afterwards perpcn- 
dicular and being succeeded a t  this above mentioned point by a tliin- 
berlded series of newer rocks, clays and santlstones, of various coloura 
and hnrdnebs. The angles of dip vary slightly north and soutli 

PO 
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of the perpendicular, they shew a great crushing, perhaps folding of the 
beds. 

As me leave the higher liillti for the low eminences (Tilas) the  snnd- 
stones become coarser, having scattered through tllem s t r i n g  of snlall 
pebbles, as also large lumps of lignite. I n  one place the whole of the 
roots and part of the trunk of a large tree were seen in the perpendi- 
cular strata of the river bank. These last mentioned rocks evidently 
are of lower Sewalik age, and are capped uncoiifornlably further into 
tlie plains, by masses of irregularly bedded clays and conglomerates, 
which pass under t h e  present allurial surface. 

Before clobing my remarks on the geology of the Jaintia Hills, 
the nummulitic coal should be alluded to: This has long been 
known to exist a t  Lakadong, and was there, I believe, once work- 
eti. The same forlnation occurv at  ninny points fnrtlier enst, par- 
ticularly iiear Narpo, a t  no great dibtance from the Lubnh river, 
navigable for small boats ; i ts value has yet to be made known ruid 
perhaps established. There is no reason why beds of conbiderable 
extent should not, with proper search, be discovered. I t s  position, 
high in the nulnrnulitic limestone, is precisely the same as that  at 
Chcrra Poonjee. This coal is no where met with east of tlle Lubeh 
and Umsnat rivers. 

The m o ~ t  striking feature of this part of the Khasia range of hills, 

is the extremely even height of the central mass. Nomllerc is this 
so well seen as from the peaks of the north Cachar range Narangksi, 
&c., the dead level line of the  whole mass as far east as Timallg 
Hill Station, is from here most noticeable ; even the Shillollg peeks 
make hardly any shew in the distance. This central nlws or 1ligh 
table land is all of gneiss associated with grnuite, generally a t  a high 
angle with a TV. 5. W. to E. N. E. strike, and the denudation i t  hasbeen 
subjected to Innst have been enormous prior to the secondnry epoch. 
I t  fulls very gradually to the south for a long distance, with a last 
sudden dip over Jaintinpur. On the north the lo~ver levels are 

successively reaclied by a series of bteps, that can be follo\ved for 
Inany miles, the last tlebceiit being the greatest, correspondillg to 
the like sudden depression at  Nuuklow, &c. T iu~ang  arid Sarn~ltlrn 
niarlc the liulit of this table-land on the enst, and overlook the  far 
lower country of Llio vi~llcy of the I<ol,ili. 111 thc Juilltia dibtrict 
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the trap rock comes in with the fall in the country, and the high 
i~olated peaks to the south of the Mangkhen are found to be a con- 
tinuation of the quartzitic sandstoues of the Shillong peak, kc.,  almost 
perpendicular, but lying up  against an amygdaloicl trap, associated 
with a true granite which comes in with an east and west run on 
the north, and forms the remarkable rounded bosses, such as Billn 
Kongor, &c. Granite also occurs contiguons to  the gneiss north of 
Nartiang, and thence in  an easterly direction immediately north 
of Nongjinghi which is almost the highest point of the Jaintia hills, . 
4,563 feet above sea level. The Nongjinghi ridge is gneiss, resting 
ngainst the granite. As at  Lailengkote in  the Khasia hills, the trap 
is closely associntcd with the grauite, and in such situations the 
titaniferous iron sand is found in great qu-tity, and smelting fur- 
naces are seen in all the adjacent villagee. This dark green trap 
appears to  have been injected between the granite and gneiss, or be- 
tween the former and the qnurtzitic sandrdones a t  or about the period 
of the  great disturbance and change in the metamorphic series. The 
parallelism of the drainago lines south-east of Jawai, is very remark- 
able, and with the cross-drainngo & right angles breaks the country 
11p into irregular paralle~ogra~ns, which probably display a monster 
jointing of these metamorphic rocks. 

T h e  most remarkable liues taken np i n  succession by different great 
valleys and ravines are-1st) a main line, rather irregular, but to  which 
all  lines to the south conform, commencing on the wed a t  Karpclitbr 
village on the Mangat ; that river earries i t  to Jarain, E. N. E., up to 
the junction of the Kawa Manvi with the M ~ n t a d u ,  north-westerly 
by the  Keremontha ravine pnst Waphng into the IJmpa-ai and by the 
blhrin into the Kopili near Thelgasi ; this last river continuing on for 
many miles with a north-east coarse, altogether constituting a great 
physical feature extending from west t o  east for 55 miles. The 2nd 
line, a t  an average distance on the south of 6 miles, can be traced 
from Pomtndong, past Thangbuli, to the Mantadu river a t  the junc- 
tion of the Baliang, on the left bank, following this last named river, 
over t h e  watershed into the Lonnang river, and iu succession by the 
Umkorpong to the north of Satunga, where this river turns sharp 
a t  r ight  angles to  the south. Yet the same direction can be carried 
on t o  Umthnong, and is lost in the sudden W. S. W. bend of the 
Kopili. 
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The third line can be taken up a t  the base of the hills near 

Jaintiapnr, by tlie river R a n g p h i ,  into the Umchaliang, S. W. to 
N. E., crossing the Mantadu, on again to  the LBma river, past Tham- 
pianai G.  T.  S., into the Pnmesken, and by a fiuccession of ravines t o  
the north-west of Khleriat, where the last stream, the Shashem, turns 
t o  the S. 9. E. The same run, but .with a more east and west connie, 
is  taken up i n  snccession on tlie north by the Muntang and RIunriang 
rivers, tributaries of the Kopili, and lastly by the Mankhen. 

These great lines of continuous depression are again displayetl 
further on the south and east and shew there a decided curvntnre. 
I may note the Lubnh, Simleng and Artan into the head watels of 
the Kopili, north of Sherfaisip, nnd again further south the  deep 
depression markeci by the valleys of the Kanira Lkrang, Kayeng into 
the Jatinga and, taken upon the  north of the main watershed a t  
Asalu, by the valley of the Dh~ns i r i .  To  the south of this the strata 
are found tilted high in that direction giving the more pointed shape 
to the peaks of the south-west Borail range. The line is intimately 
connected with the original elevation of the whole monutain mass, and 
the parallcl continuous lines, already noticed, are doubtless due t o  tile 
same parallel forces of elevation. As might be expected the geo- 
logical formations all coincide with these great natural flexures, 
carrying the nummulitic series with its limestones, and thc cretaceous 
rocks, far north on the Kopili, and thus into the vdley of Assam. 

Camp, North Cncl~ar, Decentber, 18GS. 



Descriptiotas of ninrine Unstropotla froqn Ceylon, 4 c .  ;- 
b y  M ~ s s n s .  G. A N D  H .  NEVILL. 

[Received and rend 3rd February, 1869.1 

This  paper is  a continuntion o f  t h e  one w e  hnd t h e  honour o f  
plncing before the  Society at the  August nleeting o f  last year (1868). 
These new species, as likewise those previously described, mere, wit11 
one exception, collecteti i n  the  Sonthern Province o f  Ceylon, most ly  
near Balnpiti ; t he  Rapana, one o f  us  hnd previously also found at La 
Reunion (Bourbon). W e  hnve nlso seen several o f  the  small species 
o f  T R O C U ~ D B  from Bolnbny and Arnlran, probably nll o f  t h e m  are t o  
bc met wi th  nlong our coasts, though tlie s~nall  and interesting 
little species, me have hcre named E m h e l u s  ,Yeychellnrtcm, w e  hnve 
never m e t  w i th  any~v l~ere  i n  these seas, except at the  Islnnd o f  RInl16, 
oue o f  t h e  Seychelle group. 

Clanculus Ceylonicus-N. S., P1. X V I T ,  Fig. 7. 
T. parva, turbinata ; anfiactibirs senia, conueziusctclis, nlbescrntibrts, 

prope suturam posterioretn ~naculis fuscis transuersnliter l)rolongatis 
notatis, ad sut~rram anteriorent puncluratis ; costzrlis spirnlibus quinis 
i n  pr~opue anfracfu grnwulosis ; suturn subprofut~da ; ultimo anfractu nd 
peripheriam subrotundato ; basi leviter cotrvexiuscztla, granulate-costu- 
latn, u?nbilicatn : rcinbilico margine incraesnto ac clenticulato r i r c z ~ ~ ? ~ -  
scripto ; aperturn puadmngulari, labro intus  crmse costulato, labio 
calloso, recto, ad naediu~n obsolete, antice craase dentato. 

A l t .  7 Mil.-Diana. maj. 7 Mil. 
Abundant.-5. Prov. Ceylon ;--also occurs at Bombny. 

Euchelus Seychellarum-N. S. ,  PI. X V I I ,  Fig. 10. 
T. parua, depreseo-conicn, sub-glol~ulo.sa, alba, solidula ; anfrnctibzls 

p~mternis,  convesi~isculis, slcturd ilnpressd junctis, costulia spiraliblu 
minute sed conferfina granulatis ornatia; u l t i n ~ o  anfractzc adpr~ipherinnl  
rotundato ; basi convex&, spirnliter granulate-costulntn, anguste 
wmbilicata ; apertura sulwotzcndafa : Iabro wttformr nrcwnto, ad ntnr- 
g i n e n ~  obtusiuaculo, i n t m  sulcnto ; lnbio ~ e r t o ,  obliyue rlrcurrol fe ,  antice 
dentimtlo paruo instructo. 

A l t .  24 dii1.-Dinin. mnj .  3 dl i l .  
Scarce.-Islnntl o f  IIiilii. (oiie o f  the  Seyc.lielle group). 
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Gibbfi D u p o n t i a n a - N .  S., P1. X V I I ,  Fig. 8. 
T. parua, troxijornris, pallida, tranaversnliter me tc l i s  irreguluri- 

!,us fuscis ?zotata ; anfractibua eosfulis sen& apiralibw, craasu 
c i r c u ~ ~ ~ r l n t i s ~ p r q e  suturnm nngustioribus, tmmversaliler lineia aubtilis- 
aimis obliyuis orantis; ultinto anfracttc ad peripheriamr anguZnto, ad 
bnsin npplanuto, profundc unzbilicato ; aperturd sub-quadratyulnn', 
lubro ad rnnrgine~n acuto, intus sub-incrassato ; labio tenrri, ainipliei, 
leoifer n~cuato .  

Al t .  7 Nil.-Diam. mnj. 6 N i l .  
Co~nnion on sen-weed at  low water, S .  Prov. Ceylon. 
This species is  nanied after M. Dopont, of hfauritius, whose in- 

dcfntigoble zcnl has so grently incrensed our knowledge of the interesting 
fauna of that Island. The nearest shell, I know of, to the  aboce is 

one described 1)y Reeve a4 Zizz$hi~tus vc ;c i l lu~~~ (G. Nevill). 

Gibbula B l a n f o r d i a n a - N .  S., PI. X V I I ,  Fig. 9. 
T.parva, turbinata, depresso-globuloan, solida, alba, rubide variegata 

et marmorata ; spira acl apicem~r aub-obtusa ; amfractibw quinis ,  postue 
senaim nnyusfioribwa, ad ~nediurn sub-angulafis, epi~al i le t  cosl~tlalis : 
costulis S P I I ~ S ,  craasiuaculia tenuiorihua altt-rm~antibtcs ; qiltinao acfracfu 
ad peripAcrinm rofundafo ; basi convexiu8culal unib-ilicata : urnhilico 
callositate nlbirla, paulo incrassntn, circuinscripto ; aprrtura ad-rolun- 
data, lahro cmssi~~sculo, in fus  sf?-iato, nrl nznrginenr eieganter crmt~lnto, 
postice ptiulo drjexo ; labio prope recto, oblique dccu~rente, leoi, ail 

rnlctZiu~,i pn~cl~tliun iacrassato. 
Alt. 5 b  Nil . -Dian~.  nzaj. 64 Mil. 
Not unconlinon ;- S. Prov. Ceylol~ ; found on sea-weed at  low water. 
A soniemhat allied species to the above wns described by Deshapes 

in  his work on the shells of Bourbon, 8 s  Turbo (!) 311>r, the differ- 
ences in the nmbilicus, the colli~ncllnr mnrgin, kc., liowerer, distin- 
guidi it  nt the first glance. 1 have nltio scen this species fro111 Araknn, 
in RIr. H. F. Blnnford's fine collection ; like tlie following, i t  probably 
has sollie consitlernble range in thcsc seas. (O .  Nevill). 

Gibbula S t o l i c z k a n a - N .  S., P1. X V I I ,  Figs. 2-3. 
T. C O I L O ~ ~ P ( I ,  pnt.va, aoliduln, oliuacpa seu rufisccns, lnacnlix t7an.y- 

z~ersnlib~is l~nllidia nofutn, aul lriinlite vnrieyata, epidcrnaidc 
imiduln ; ni$ractiblis ae~zie, sub-planis, .qutt~r(i i~rpressd srjunctM, spire- 
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l i fer  minute aulcatia : aulcis l iris dep.essi9 latior.ibus, cqui-distantihus 
separatis ; ultimo anfi.actu mx inro ,  ad peril>lleriam angzilnto ; bnsi 
leuiter convexa, ~ i r a l i t e r  s t ~ i a t a ,  profunde et anguste u?nbilicatcc, i l k  

excavatione unrbiliei albida ; apertura oblique quadranyulari, inti@ 
calloaitate moderata ac l e v i  instructs ; labro a 1  ~naryinene sub-obltcao, 
labio prope recto, albido, antice trztncatin~ Jesinente. 

A l t .  64 Mil.-Diam. maj. 5 i i i l .  
Not  uncommon, i n  the  same places as the  preceding. 
T h i s  pretty little species varies i~lltuetrsely, not ouly i n  colour and 

size, b u t  also as regards the convexity o f  tlre whorls and the angle o f  
the  spire. There are specime~rs from Arnknn and fro111 the Attiln- 
mans, i n  the  collection o f  Dr. Stoliczka, after who111 t h e  species is  
nruued, and who  kindly assisted us  i n  drawing up  the  descriptions o f  
the  species noticed ill th is  paper. 

Gibbula P sub-plicata-N. S., P1. XVII, Fig. 1. 
T. turlinata, tenuis, semipellucida, alba ; anfrmtlibzc yi~iiiis, tub~ilo- 

sis, ad suturam applanat is, spirnliter costi~latis : costuliv  it^ n~f iact tc  
penul t in~o tribus, onmibus valde promit~eirtibus, in ters f ib  profiisulis, 
distctntioribus separatb, i n  anfracti6u.s mperioribtrs trul~xoersnliler 
cancellntia sezc acrobiculntis, i l r  ultil~to spiraliter stcbtili.ssin~e strialis ; 
a n f r a c t i h  onminis ad ~ u t u r a n ~  transversaliter plicutix; basi w b -  
convexa, anguste unibilicata, q w t u o r  costulis xpiralibua ornnta, interstiis 
cluobzur, p r o p  u~~rb i l i cum sit is, transversalifer cod ulotis ; apert rtra fere 
circulari, mnryine simplici cirntmdatn, labio moderate iminuato ; 
super$cie internn paulul u m  onargnritacea. 

A l t .  5 Xi1.-Dinnc. amj. 4 X i l .  
Rltre ;-S. Prov. Ceylon. 
There is some difficulty i n  determining i n  what genus, or sub-geilus 

t o  place this  curious little species, the  thinness o f  sliell untl the  peculiar 
wulpturc o f  the  body-whorl, as well as the  slightness o f  the  i~lterrial 
pearly Inyer, make its position, as long as the  auilual aud operculuul 
arc uukno~vn ,  somewhat doubtful.  

Tallorbis-N. Sub-G. 
T. aub-orbiculata, subconica, colu~ixelld solitld, antice applunatd, 

irnlrsuersaliter plicata c t  abrziptc f r r l ~ ~ k t n  instrucfa ; irabitu yeneri, 
Tlit~lotia dicto, 5t)inis. 

W e  erpcrieucc tjo~uc co~isiderable diff iculty i n  ileter~uitli~lg the  exact 
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position o f  the  above sub-genus. Tlrcclotin appears t o  be the  one t o  
whicli i t  is next  allietl, though tlie general form, scnlptore and snb- 
fitnnce are very far remoreil from any species o f  that  genus w i th  which 
w e  are nccluainted. 

Tallorbis roseola-N. S., Pl., X V I I ,  Fig. 5. 
T. tlep~.esso-conica ; anfraciibus yuinis, i n  lati tudite rapide crescen- 

tibus, sut~iris profu7ldis scjtinctis, q iral i ler  diafanter costrilatk : costtclis 
i n  nilfrnctul~mullinto tribus ; omnink  dista~atibus, tulerculis raumerosk, 
~ose l s  elr,gariler ornalis, interstiis latis, una stria y ~ i r a l i  in metlio divtii.9, 

tmnsvoraliter cancellatis ; basi conuexa, eiiiiilnriter ornata ; apertura 
alnpln, subt-ofundnta, margaritncea, i t~tua i n  adrcllis speci,~rinibua Zeui, 
i n  junwribtcs sulcala : Zabro ltaud incrssato ,  ad margin en^ crenulato, 
labio tr*itui; col1ct1tella ccntice incraseatn, subreJlexa,plicis t r i lus ,  lortis 
iasl~.ucta. 

A l t .  113 Xi1.-Diam. maj.  11 X i l .  
V e r y  rare;-S. Prov. Ceylon. 

Pisulina-N. G.  
T. cmssiusc~iltr, polita, semi-globosa, i ~ s r i f  i/orrr~is, y ~ i r i i  breci, nyt.tur.n 

sub-o,~bicziln~i, intcyrd, 7~nud ~cn~bilicatd i~~,s trr ic is;  lnbio coluirtcllari 
npld(o~nto, calloso, i n  niedio dentiforore dilntalo, InLro si~ri1,lici. 

Th i s  genus approximates so c l o s ~ l y  to  C(tlccr~Iina o f  A. Adnms, that 
we entertai~led doubts, as t o  whether it was desirable t o  separnte i t ,  t h e  
rc~i~arkablc protuberance o f  the  inncr colunicllur l ip,  Iiowevcr, dccided 
us on doing so, though, until t he  ~ u i u i u l s  and operculo ( i f  a n y  ?) 
havc been carefully exaniined, w e  shall lecl tiome doubts, ns t o  whether  
both o f  t h e m  are not mere sections o f  Tei~iosloilta. 

Pisulina Adamsiana-N. S., Pl. XVII, Fig. 4. 
T. 21a1.u~~ ~ l b n ,  lacis, solida ; q ~ i r a  o b t u ~ a  ; atzf?fi.ac/ibns qrcaf~*rriM, 

suprris interne, sicuf i n  specisrincbus ATcritart~nc, etvznidis ; stduro 
int l i~t  iitcta ; lnbio colr~ntelluri cnlloso, 21olit0, l e c i ,  de~zficulo lato, 
depresso ccd ~ I L C ~ ~ U I ~ L  ~ n ~ i n i t o  ; 2nbro intus p a ~ t l u l u n ~  incrnssafo, poltto, 
ad nsorgiileii~ acuio. 

Alt. 4; JIi1.-Diam. mnj. 4 X i ! .  
Dentl, on the  sancls ; 8. l'rov. Ceylon. 
W e  have named the  a b o ~ c  iutcrcsting li t t le spccics nfter Mr. Hcllry 

Arlalus, who hns most kilitlly g ivc~ i  u:, 1nuc11 valonble nssishucc ant1 
aid, Lcsiclcr, tlcscribing ninny oi our iiew Jllaacarcne b l l ~ I 1 ~ .  
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%pa- bell-N. S., P1. X V I I ,  Fig. 6. 
l? py+ormia, tenuis ; anfractibue quinw, convexis, allturd impressd 

jmtie,ultimo anfrwtu valde injlato ; gpira hevi, obtwnwnuscu2a ; superficie 
alba, faeciia M: atriie roeeolis, tranoverealiter elongatis notata, ac atriis 
~piralibus~postice sub-obeoleti,antice ad b a n  maesie, Ln~elEalia, seu crin- 
picdatM ornata; apertura lala, arcuuta, postice sub-ccngulata antice multo 
angwtion'; labro simplici, tenui ad marginem 2cndulato ; labio lmi .  
imprimis antice call080 ; basi products, antice canali brevi recuruato: ter- 
viinata, umbilicata : umbilico carind mgatd ser lawlloed circut~wcripto, 

Alt. 21 bli1.-Diam. maj. 22 Mil. 
V e r y  raw. Bourbon and Ceylon. 

Wood in his " Catalogue of Shells" (pl. 18, fig. 31b) figures a shell 
apparently belonging, to this species, under the name of  B u l k  r p n ,  
Lin., from China. Hanley, however, i n  his (' Ipsa Lin~ici Concliylin" 
states that Linnrens' Bulla r a p  is identical with Lamarck's Pyrr~la  
papyracea, a quite different species from the present one. 

Emarginula papilionacea-N. S., PI. X V I I ,  Pig. 12. 
T. ovato elongata, aubconica, moderate elevata, tenuie, nlba ; apice sub- 

cmh-a2i postico, acuminato ac incurvo ; superficie, costulia radiantibw 
puindscimb fortwribue, sub-tuberculatia ac scrobiculatie, lineis nltcria 
uunmosie tenuwribus, rugulatis kriterpositis omata ; f i su ra  antica 
moderate incisa, eubongusta, postice elevata ac rugulosa ; superficie 
interwri nitkla, radiatim leviter sulcata, impreasions musculuri puadri- 
partita, partibw duabus anterwribrur multo minoribtie puanz posteribw, 
cimnibuo triangrlaribw, convergentih. 

f ing.  128 Nil.-Diom. 9 X i l .  
Very  rare,-5. Prov. Ceylon. 

There is no species at all resembling this handsome shell ; the<inter- 
nal impression beam a rather striking resemblance to a butterfly, the 
shell is mfficiently transparent for it to be clearly discernible from 
the  exterior. 

Emarginula capuloidea-N. S., Pl. XVII, Fig. 16. 
T, parun ; regulariter ounta, cnl~r~loidea, tenui ,  pellucida, apice 

poetico, nrculdiin inctirvalo, i7tstrr~ctu ; swpe)$cie costulis per-n~mcerosirr 
acutis, ~c/uitlistaittibtce, Imrhioribiu nlter7lnnlilue notntn, interspntiia 

21 . 
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profunde ac rude ecrobieulatis ; aperturc~ n~arginibus v a l d  crenuldi~ ; 
Ji88ui-d centrali, antica, anguste et moderate inciad ; impresshe 
palliuli postice rotmdata, prope apicein lateraliter profunde ins indo ,  
antice prolongata ac gradatim Lticri,  ad ternainationem trurzata. 

Long. 5$ Mil.-Diam. 4 Mil.-Alt. 3 Mil. 
Very  rare,-#. Prov. Ceylon. 
The  nearest allied species to  the above, that we know of ,  is E. crasei- 

wetata, Sow., i t  is, however, smaller, more elevated, not narrowed 
anteriorly and the sculpture is somewhat different. 

Sub-emarginula Oldhamiana-N. S., Pl. X V I I ,  Pig. 17. 
T. oblonga, conico-elevata, eolida ; apice acuto, mb-cerrtrali, ainis- 

- 

trorse incurvato ; auperjkie externa vi~eclcenti, i n  parts anterwri 5-6- 
wdata : wstd medid maxima, ad marginem aperture? vaue p r o m i t d i ,  
htus profun& canaliculata, i n  park poatm-ion' coatis aenia rndiantibw 
inetructa; mninisplzrs minusve rugatis, atpue costulis et atriis numerosir 
interpositis, versus apicem obsoletis mtata ; superjcie internu albida ; 
i n lp reaah  palliali magna, prope marginein anterimem pro fude  
inainuata. 

Long. 12 Mil.-Diam. 74 Nil.-Alt. 9 Mil. 
8. Prov. Ceylon, Scarce. 
T h e  shell approaching nearest to  the present species is 8. Panhiens&, 

Q. and (3., from which i t  differs by  the peculiar sinistrnl bend o f  the 
apex, which is likewise more decidedly central by the greater pro- 
duction of the anterior rib, forming a far more prominent canal, by the 
great inequality of the radiating ribs, &c. 

&larim impresam-N. S., P1. X V I I ,  Fig. 11. 
T. late-conk,  depreesiwculu, eolidula, mfu ld  aeu radiatim fusco 

strigatd; anfractibua puink, depresaia, suturci profunda jtltacti, 
spiraliter puutzlor aeu quin pue atrib minute granulosis notata, atrib in- 
crementi oblipuk &-distincte cEemsatb ; suturia i~npreasis earumprce 
marginibus paulo incramatis M: granulatie ; ultinw anfractu ad peri- 
pheriam sub-carinato, ad baain convexo, profunde umbilicato ; *rnbilici 
margine incraeaato grandutoque : granulie albitlis, medio~riter pronii- 
nentibus ; apertura oblique p~ntlranguluri nmrgiizibus si~nylicibus i l l -  

rtructa. 
Alt. 8 Nil.-Diam. 54 dfiL 
8. Prov. Ceylon. 



1869.1 Descriptions of marine Bastropoda from & y h ,  gc. 163 

Though possessed o f  no very distinctive chal-acteristics, there is no 
species, I know o f ,  w i th  which the preceding can be confounded. 

Fissurella (P) Scrobiculata-N. S.,  P1. X V I I ,  Fig. 15. 
I! parva, depressa, fere regulariter ovalis, latmaliter prope lnadiurn 

paublum a n p t a t a ,  antice ac postice rotundata, alba, fasciis radian- 
tibwr bud distinct& fulvesce~~tibus notata; superjicie omnina w p r a  
minute ecrobic2llata, ac etriia radianlibus eubobsoletia ornata ; foramine 
late ovato, sub-postico, margine elevato circumdato ; margine aperture 
attenuuto, minute crenulato ; superscie in tema alba. 
k g .  9& Mil.-Diam. 5 )  Mil.-Alt. 2 )  Mil .  
Scarce, S. Prov. Ceylon. 
T h e  sculptnre o f  this interesting shell is very peculiar, the  surface 

being covered wi th  rough, diamond-shaped scrobiculations, perhaps 
caused b y  its being covered b y  the mantle o f  the animal, i n  which 
case, this  species will have t o  be removed t o  bZacmchiama. 

Fissurella canalifera-N. S., PI. X V I I ,  Fig. 13. 
T. ovato-elongata, antice angwrtata et ad terminationem retroree 

ebvata, solidula, concentrice lamellose rugata et etriia inrepualibrce 
radiantibus ornata, rufescente pallida, nonnullis maculia elongatb ob- 
8clkrid radiantibus notata ; foramine l o n g ~ ,  sub-centmli, antice ac poetice 
rotundato ; mperjcie  interna albida ; margine apertura obtuxiwculo, 
fere sirnplici, minute crenulato, antice iminuato ; margine foraminis 
paulo incrassato, obtusiwculo. 

Long. 14 Nil.-Diam. 74 Nil.-Alt. 44 Mil. 
6. Prov. Ceylon. 
Easily distinguished from any other species of  Fiasurella, b y  t h e  

curious way in  which the shell, at the anterior end i s  turned u p  and 
contracted, thus forming interiorly a sort o f  canal; the black stripes 
in  position, also, seem tolerably constant, there being two broad ones 
radiating from the  posterior end o f  the foramen and the same number, 
but narrower and more indistinct, from the anterior end.. 

Macrochisma scutiformis-N. S., P1. X V I I ,  Fig. 14. 
T. ovato-elongate, lateraliter coinpresaiuscu~a et p a u b  im'nnllata, mo- 

derate elevatn, solidtrla, striis radiantibus nc concentricis minutie ornatcs, 
sordide albiiia, fasciis nonnullis radia~itibus f m c k  notatn; formine  longo, 
excentrico fere tertiam partem diametri longitudinalia occupanti, poetice 
angwrtato ; mnryirte apert ura obtwiwculo, aimplici ; mcargine forami- 
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Long. l2# Mil.--6i Mil.-Alt. 2 Zi2. 
Rare,-*. Prov. Ceylon. 
We horn of no other species of the gentls with a similarly formed 

foramen ; i t  differs from M. hiantuln, Swains., not only in  the  above 
respect, but also in  colour aud in being laterally more compressed. 

Rocellaria cordiformis-N. S., P1. XVII, Fig. 18. 
T. parva, frayilia, bngitudinaliter oblotlgn, albida, antice obtuse 

acuminata, postice products, sub-rotundala ; umbnibus tun~esccntibtsa, 
paulo pron~inenlibae, incwrvatis ; hiatzl cordiformi, parvo, v ix  dimidiam 
partem testa occupante ; szcperJicie striis sub ti lib?^, atltice fortwribus, 
undique '1cuti.s ac confertis ornatn, et sulcn lrevi ab unzbone utriwpue 
salvu7a obliyue ad  ma~gitaena venlrnlem medianuna d e w r e n t e  notata. 

Long. 6& Nd.-Diam. 34 Mil. 
8. Prov. Ceylon. I n  coral. 
The smallness of size and the peculiar heal-t-shaped form of the 

hiatus, easily distinguish this species from others. 

Ornithological Notes, cltieJEy on some birds of Central, Wwtern and 
Southern India  ; by WILLIAM T. BLANFOBD, F.G.S., C.M.Z.S., &c. 

[Read and mcoived 3rd March, 1889.1 

The following are a few notes on collections of birds made l s t ,  i n  NBg- 
plir, Chanda, and on the upper Godftvery ; 2nd, a t  and near Khantlalla 
on the Western  ghat^ near Bombay ; Srd, on the Nilgiri hills i n  Son- 
thern Intlia. The firfit alone mns large, and was made during the  cold 
and hot sensons of 1866-67 ; the other two during short visits t o  tho 
~ I a c e s  named. B y  tar the greater portion of tlle ensuing pages refer 
to  thc first collection alone. Several of the birds observed and collect- 
ed are very rare: one, fla@ornb spilonotus, Franklin, had only been 
previously procured by the describer and by Mr. Hodgson, and no 
specimen of the bird ever seen by Mr. Blyth or by Dr. Jerdon, 
until very recently. Hirundo jluvicola had not, ao far as I nm 
aware, ever been found again in  Central India, since Dr. Jerdon fid 
described it, and Cyonais Ticliellia, Blyth, hns equally escaped observa- 
tion since first collected by the excellent ornithologist after whose 
wife i t  mas named, wliile the rnnge of several species noted below, w a  
not previously known to cxtend into the countries mentioned. 
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I havo, i n  every case, given the number of the speoies in Jerdon's 
work, but I have preferrd following a somewhat different clnasification. 
A l t h o ~ g h  deficient in  some respects, as for instance i n  associating 
Saxicola aud Xuacicapa in one instance, and Phylloscoptu and Tyvan- 
nua in another i n  the same sub-family. Mr. Blyth's classification i n  
the  catalogue of the birds, belonging to the BIoseum of the Asiatic So- 
ciety of Bengal, published as long ago as 1849, is, in many respects, 
more in  accordance with our present linomledge of the affinities of 
birds, than that adopted in Bray's and Horsfield's catalogues. The clns- 
sification, I have followed ia, in  the main, idelltical with that of Prof. 
A. Newton, as employed in the Zoological Record, but I have follomcd 
Jerdon in classing together the bulbuls and orioles, and have followed 
neither Jerdon nor Newton with regard to the Syluiida. 

I n  the present notes, I have not nttempted to mention all the 
birds met with. I have merely noticed those coricerning which I 
have observed some interesting particulare conncctcd with their dis- 
tribution, habits, nidification, dSc. The natural history of the com- 
mon Indian upecies is pretty well known, though there is still some- 
th ing  to be learned very often concerning the range of allied forms, 
as for instance amongst the Motaci lh.  

I believe the most interesting part of my observations is, that which 
relates t o  the relative distribution of solno of tho ~uigrntory birds. I t  
has been for some time knowi~ that Endern anci Westcrn forms of 
these meet in  India in  several cases, and in the followiug pages soule 
additional iwtances will be found. 

Order RAPTORES.  
Tribe DIUBNB. 

Family VULTURIDB. 
Sub-family N e g h r o n i w .  

6. Neophron Ginginianus, Daud. (N. percnoptel-tcs, L. 
aputl Jerdon). Jerdon does not mention the breeding season, mhicl~ 
varies much. I found a ncst with two young ones considerably grown 
and probably a month old on April 14th. The nest was on a cliff a t  
t h e  side of the rivcr Warda. Later than this, on Biny 2nd, I found 

nnother ncst contnining a single egg, well inmbntcd with a fully 
for111cd chick inside. This wns on a tree. 
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The relative ranges of Neophron percnopterw and N. Cfinginiantu 
require to be ascertained. Specimens from Western India should be 
carefully examined. 

Family FALCOXIDZ. 
Sub-fanlily Palco1~inci~. 

1 8  ? Tinnunculus Cenchris P Naum. I sliot a female 
Kestril on the Pen1 Gungn river, west of Chandn, differing fro111 the 
common species in size, being stnaller than the male of 2'. cilaudariw, 
and having dull yel lo~r  lega instead of the usnal pale clear yellow. 
The wing measures 9.7.5, tail 6.5, tarsus 1.7 incl~es. The tail is much 

more richly barred than in T. aalaudariux, and the bars extend com- 
pletely across the feathers. The back is much browner and less 
rufous. I am incliiied to think this possil)ly a young T. cenchrk, a 
bird never before recorded from Central India. I t  differs, however, in 
hnving much coarser legs, as coarse as in  T. alaudarius, and i n  the 
colonr being much duller and browuer than in the specimens in  tho 
Indian Museum. 

Sub-family Apui l im.  

29. Aquila fulvescens, Gray. The most abnndant eagle in 
tlie Nhgpfir and Chanda aountry. I have lately obtained several 
specimens of the nearly allied A. lacevioides, Cuv., from Abyssinia, 
which fully bear out the distinctions pointed out by Mr. Blyth and 
Dr. Jerdon. The bill and legs are constantly larger in  tlie Airican 

species. The plumage is very similar. 

The only other Eagles of which I obtained specimens in  the neigh- 
bourhood of Cllanda mere Spilornia clteela and Pandion halireturr. 

Sub-family Buteonin@ (.?) 

50. Circus cyanem, L. I obtained a fine female and a 
young male of this species near Chanda, on the 1st  and 13th of March 
respectively. I do not ~hinl; there can be any reasonable doubt of 
the identification, as I noted that the birds agreed with the descrip- 
tion of C. cyanewr nt the time, and I sobsoquently compared them 
with European specimens in  the Museum at  Calcutta. This is the 
first instance, I believe in  which tlie occurrence of this bird so far 
south as the Central Provinces has been noticcd, specimens, if seen, 

having not probably been distinguished froin C,  cineraceus. I eee, 



however, that Dr. Ring  has obtained i t  from Goons,- J. A. S. B , 1868, 
Part 11, p. 213. Dr. Jerdon was not aware of its occurrence south 
of the Pnnjab. 

53. Circus melanoleucos, Gmel. I certninly did not once 
see this bird in the Central Provinces, and I never remember having 
met witll it in 7Vcstern India. I t  has been found by Radde breeding 
on the Amoor, and n ~ a y  very possibly be one of tliosc Enstern Asiatic 
species, the range of which only extends partly across Hindastan, like 
diotacilla lllzoniensis. I t  is not included in Sykes's Deccan list. 

Sub-family Milvine. 

Milvus sp. I shot near Woon, North West of Chnnda, a kite 
collsiderably exceeding the common X. Cfouinda in size, but otherwise 
undistinguishable. I t  is a male, and measures-closed wing 20 
inches, bill from the gape 1.7, tarsus C . 5 ,  tail 13. The bird is evident- 
ly young, but the inner portions of the fcatllers are rich brown ; for the 
feathers of the head and neck are rich brown with dark centres, not 
whitish ns usually in  a young Hiluua Govinda, and the abdomen and 
lower ta i l  coverts are pale rufous. 

I obtained also near Cllanda Pernb cristatn and EZunua 91te.2~110- 

pterus, both assigned to the subfamily of the kites by Dr. Jerdon, though 
the i r  position is sonlewhat doubtfnl. Blyth nlakes each the type of a 
distinct subfamily. 

Tribe NOCTURNB. 
Fami ly  STBIGIDB. 

65. Syrnium ocellatum, Less. (S. ai?zejue, Lath., apud Jer-  

don). This  bird appears not to be rare south of Nigpilr, i~iliabiting 
mangoe topes. I see also that Dr. King nientions it  in  his Gtoo~ia list. 
Owls, and indeed all the larger raptores, require to be watched for, and 
they are not generally obtained by any one passing through a district 
and with thcir local haunts, so easily as the Imessores. 
The only other owls I obtnined i n  the Central Provinces were the  
c o m m o n  species Urrua Bengalenais, Xctupa Ccylonensie and Atlrene 

Bramu. 
Order ALTRICES. 

F a m i l y  PBITTACIDB. 
118. P & o ~  mrquatw, Bodd. I have lately shot the 
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African race (P. cubicularis, Hasselquist) in  Northern Abysuinia. The 
only distinction I can detect from the common Indian P. lorpruatua 
is, that  the former bird has a lnrger bill. 

I thought, I saw P. Alexandri once or twice in  the grent forests 

south east of Chanda, but I am not sure. I t  is certainly rare in 
Central India. 

Order INSESSORES. 

Suborder PICZ. 
Pnmily PICIDB. 

160. Picus Mahrattensis, Latham. Chanda jungles, local. 
The closely allied race which Mr. Blyth did me the honor to  name 
after me, mas found, not abnndantly, a t  Thayet Myo, and again abova 
Ava. I t  probably is peculiar to  the dry country of upper Burma. 

161. P. (Yungipicus) Hardwickii, Jerclon ; not rare ia 
the  Chanda jungles. I t  nvnnlly occurs in small companies of 3 or 4, 
hunting about the upper branches of trees. My specimens were rather 
smaller than the dimensions given by Dr. Jcrdon. 

166. Chrysooolaptee festivus, Bodd. I shot one speci- 
men near Chanda, the wing measures only 6 inches. 

The only other woodpecker killed in  the Central provinces was the 
very common Bracityptemtw azcrantiua. 

Family CUCULIDB. 
199. Cuculus canorus, L. I killed a male on tlio 24th 

April on the Pranhita river north of Sironcha. On the 4 th  May, 
near Sironcha, I shot nnothcr, and heard others calling then and on 
subsequent days. I did not observe any females, but I had n o  time 
to look for them. 

212. Conystes melanoleuco8, Gmel., shot a t  Khandalla 
on the western ghnts near Bombay. I obtained a bird in  Abyssinia 
which I cannot distinguish from this ~pecies. 

222. Taoconia a.Wnis, Blytli. Two or three specimens from 
tho neighbourhood of NBgpGr agree best with this racc in  dinlensions, 

' 

but one of them has rather the coloming of T. Lm1tenaultii, L c ~ o n .  
I much doubt if these races sllould be distinguished. T. Sirkct*, 
Crny, nppcnrs rntllcr niorc tlistinct. 
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Family C A P R I M ~ L ~ I D B .  
The only species met with in the Nzigpilr country mere C. nsiaticm 

and C. monticolz~s. I n  the great forests abolit Sironcliil, in the begin- 

ning of May, the noise made to\v:rrtls morning, just before day-break, 
by the nightjars, was incessnnt. The cry is niost siogulnr, ant1 is well 

described by Jerdon as resenibling that nlnde by a stolle boundiug 
over ice alid gradually striking at shorter i~itervals than at  first. I atu 

not qnite certain which spccics it  was which made the noise, bot I 
suipect C. nv~nticolt~s, whicl~ nppeurs to  bu wore cowluou in tllosu 
forests than any other species. 

Family CYP~ELIDZ. 
100. Cypselus Abyssinicus, Ehr., of which I obtainctl 

several specit11en.i in dl)yssini;r, is iinqucstionably identical with the 
Intlian species, and Elircnberg's nanie is said by Tristratn to have 
priority. Blyth, Ibis, 11. 339, places 0: nlyssiriictrs, Strenbel, as a 
synonym of C. aflnis, but I am inclined to believe Mr. Tristram is 
r i g l ~ t .  

101. Dendrochelidon coronata, Ticltell. This fine swift 
is far from rare about Ci~antla, and I can fully confirm Jerdon's ex- 
cellent nccount of its liabittr. Tl~ougli i t  has a rnpitl flight, i t  is not 
by any means eqnal in this respect to the Blpine swift, m u c l ~  lesv to  
t h e  dcnnthyli.~ group ; I almost doubt if i t  equals Cypselus apt@. In- 
deed it  alw:~ys appenretl to  me to nfford an easy s l ~ o t  for a swiJE. 

95. Acanthylis sylvatica, Tickell. Altho~igh I was ou the 
look out for this rare swift, I never Iiad the good fortune to  secnre a 
specimen, aud I doubt if its range euteticls to  NzigpCr or Cllanda. I 
once sam a stnall swift flying past a hill ndnr Al~ i r i  on the Pranliita 
wll ic l~ lnny have been this species, but i t  ditl not colne within trhot. 

I n  tllc Ibis for 1866, Vol. 11. p. 78-Mr. Tristrnm scelus to tloul~t 
Dr .  Jcrtlon's assertion that the flight of C1/2,.~elus melbn, though ele- 
gtcnt and rapid, is not nearly so po\v'erful (is that of tlie tmo spiuc- 
tailctl spccica. I' I1 80," 53yS Mr. Tristrnm " the #peed of tlie latter 
mnst be a considerable improvumcnt on the greasetl lightning of 
Auicrican imagination." On the latter point I cannot pronounce an 
opinion, as I never saw any grensed lightning, but i t  is equally cer- 

ta in $hat Mr. Tristram never saw tho flight of Acutttl~ylis. I t  is sol110 
22 
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years now since I made their acquaintance in Pegu. I cannot say to 
which species the birds belonged, for I could never get a gun to my 
shonlder before they mere ont of shot, bnt the impression remailling 
upon my niind is, that their speed exceeded that of C. qnclba, which I 
shot in 1867 at Coimbatore, just as the Alpine swift excels the common 
swallow. 

Suborder PAWERES. 
Family PITTIDI. 

345. Pitta Bengalensis. I n  the forests around Chanda and 
on the Pranhita, I did not once see this species; near Sironcha I 
seemed to come suddenly into its range, and found it abundant there 
and on the Godavery. One specimen which I shot had been feeding 
partly on tile common largo black ant of the Indian jungles, but the 
principal food appeared to have been termites with a few cokoptera. 

Family MELLIPHAOIDE. 

631. Zosterops palpebrosus, Temm. Rare in the Central 
Provinces. I only came across 3 or 4 specimens. Tile Nilgiri race ie 
a little larger nnd appears to be a little darker iu colour. I have only 
one speciinon to oompare, in that the beak is 0.4 in., wiug 2.2, tail 1.75, 
tarsus 0.7 in. I n  a specimen from Manbhhm, the beak is 0.35, 
wing 2.15, tail 1.55, tarsus 0.8. The bill appenrs a little variable. 
Tlie black lores appear rather more developed in the Nilgiri bird. I 
doubt whether it is wise to propose a distinctive nalue up011 such 
dight differences; as intermediate forms may be found. 

Pamily NECTARINID&. 

234. Arachnechthra Asiatics, Lath. I can quite con- 
firin Jerdoii's account of the female of this bird retaining her dl111 

colours in the breeding season. 

Pamily CERTEIIDE. 
246. salpornis spilondta, Franklin. Ibis, 1867, p. 461, 

and Gould's birds of Asia, Part XX. 
This very rare bird appears also to have been noticed lately by other 

observers and ranges as far as Onde. My specilnens were obtained in 
the great forests on the Pranhita south of Chanda, where I used to sse 
the bird nearly every day. 
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The following is a complete descriptim taken from a cornparis011 of 
freshly killed specimens. 

Colonr above brownish black, spotted with white, fathers of the 
crown with a more or leve narrow central white stripe, supercilium 
white and beneath it a dark stripe passing through each eye to the 
nape. The sides of the neck chiefly white, with slight dusky marks, 
while the back of the neck has only very few and small white spots. TWO 
central tail feather8 dull grey brown in the centre, edged ivith alter- 
nating dusky and white spots, the former larger ; outer tail feathers 
dusky, each with 4 more or leas interrupted white bands and tipped 
with white. Throat white, occasionally with a few dusky nlarks, 
remainder of lower plumage mixed white a ~ i d  dusky, darker on the 
sides and lighter on the breast. Beak blackish )hove, flesh-colonred 
below, legs dark horny incli~iing to plumbeous, iridea brown. Sexes 
alike. Measurements, taken before skinning ;-length 5) to 5$, extent 
98, clowd wing 33 to 3&, tail 2+, beak at front 3 to 1, ta13us 8, foot 

19. The bill in the male is shorter than in the female, iu the tornier 
. it is generally f inch, in the latter to 1 inch. 

The birds keep to the largest trees, running round the stems in all 
directions, and flying with a steady flight, not unlike that of a wood- 
pecker, but swifter and more elegant. They have a whistliiig note. 
They evidently breed about the end of April, aa birds killed at that 
time had the generative organs greatly enlarged, and I constantly saw 
them in pairs. On one occasion I came upon two pain together. I 
found Coleoptera in the stomachs of those I examined. 

Family HIRUNDINIDB. 
84. H i m d o  deeps, Licht. (H.cfilifera Stephens apud 

Jerdon). I n  November, December and January these birds are in 
small flocks generally, not exceeding 1 5  to 20, and have a particular 
fancy tor perching on telegraph wires, on which all establish them- 
selves close together, a few flying off and playing about, chasing in- 
sects, &c. I fnncy they keep to one spot very much, and do not move 
about greatly. Thoy build in February and March, and perhaps also 
later, always, so far as I have seen, near water, ~ n t l  very frequently on 
the bauks of rivers. I found several nests on the Warda river, near 
Chanda, invariably beneath overhanging ledges of rock ; 3 egga ap- 



172 Ornithological iVotcs, ehirj?y on some hirda [No. 3, 

pear to be the regular number. There is a peculiarity in a11 tho nests 
I examined which I do not think hns been noticed. Tliey all are 
formecl of mud and sl~npctl like a saucer, open above. I n  the  cent~w 
of the bottom there is invilritil)ly a s~nal l  hole left. What is the object 
of this ? Cull it  be clen~~liness ? 

During the breeding senson, these birds hnnt up  and down the 
stream lrecping over the water or in its in~n~edinte  neighbourhood. 

85. H. erythropygia, Sykes. (IT. rlnuricrc, L. apntl Jer-  
don). On Feb~oary  28rd, close to \\'611, in southenst Bernr, I saw an 
i~nmense flock of these swallo\rs flying about one spot OII the ground 
and constantly alighting. There was no flight of winged ants or 
termites to  attract them, ant1 they might l~ave  been prcpa~ing to 
migrnte or resting during migration. I frequently ulet with this 
species near Nhgpilr. 

86. H. fluvicola, J e r d o ~ ~ .  I met with this bird Is t ,  a t  tlie 
mnrble rocks near Jnbalplir, 2nt1, on the banks of tlie Kolar, a t  
Saonnir, n few miles north-west of Nigpilr, 3rd, close to  the village 
of Gilgils, west of Chnndn, on tho river Wnrdn. I gare an nccotir~t of 
the nests, eggs ancl habits, in the Ibis for 1867, Vol. 111, p. 462, and 
as this has siuce 11een copictl by RII.. Goold in liis " Birds of A~la , "  it 
is  scarcely necessary to  repeat it. Tlie most curious point is, that  t h e  

birds evidently return to the same spot every year to  build, ant1 this  
place is invariably beneatll nn oveihanging bank over deep water. 
Mr. Gould represent9 t l lcn~ as b r c e d i ~ ~ g  against a high cliff. This  
nlny occasionally hnppen, but is unusual. 

I for~ritl in one place on the Pern Gungn a deserted colony. Several 
nests hat1 been half built and nl)a~idonctl. The cnwe was evident, t h e  
I'lncc wllicl~ in fernier years had been a deep pool hnd partially silted 
"11, and the  nests were ncceusible, and doubtlesv no longer sccrlre from 
pretlaceons animnls. Nevertl~elcss a pair of Cotyle concolor had bred 
in olle of the dcselted nests, whic.11 co~~tn ined  two of tlieir young. 

90. Cotyle (Ptionoprogne) concolor, Sglics. I have  
just 111~11tioncci this bird brecl l i~~g in a desertetl nest of Hir7lndoJicr.i- 
cola. The bliupe of the nebt was un~uistnknblc, i t  was only half 
f i l~is l~ed and open above I obtnincd the eggs on two or thlee occa- 

sio~ix. T l ~ e y  were liiole oval ancl Inore closely rputtcd tlinll t l~use oi 
11. Jllt uiculci and H. rtificrps. 
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The nests mere so precisely similar to  those just described, made by 
H. ruJicrp3, that as they are in exnctly the  same situation, i t  is 
possible they might have been built by that bird, ancl only occnpied 
by the Cotyle. Tliey had the usual hole at  the base. I t  ~~,\.onl(t be 
interesting to know if anybody else has observed parasitic nidification 
in this bird. 

91. Cotyle (Ptionoprogne) rupestris, Scop 
On the  4th of February I saw two distinct species of crng rnnrtin 

flying about the lofty cliffs around a hill nenr PcreBgnd, about 1111lf 

way bctn-ecn Cliancla and NBgpGr. One mas C. concolor, the o t l~cr  
conspicuously larger. The next dny I snw the latter again, consort- 
ing  with H i r u ~ ~ d o  erylh~op!/~yin, and snccecdccl in sl~ootiiig a spcci- 
men whicli proved to be C. rupcstris. 1 again found this bird far 
from rare at  Kliandala, Karli, ~ n d  the neighbourhood hetmcen 

Yoonn ant1 Bombay, a t  thc end of October. I t  is evident, therefore, 
that  i t s  range i n  the peninsula of India is not confined to the higlier 
hills. 

Th is  species abounds in tibywinia, and I have seen it  as low down 
as a b o u t  2000 feet above tlre sea, much as in  India. I t  always keepa 
very much to craggy hill sides. 

Family ~~USCICAPIDB. 

293. ~eucocerca leucogaster, Cuv. (L. pectoralis, Jertlon). 
I sho t  this  bird near Clinucla in forest. It appears in  Dr. King's 
Qooila list, while the mnul~ niorc widely distributed L. aureolu, Vieill., 
(L. albofronfatq Frnnkl.) docs not. fiIy specimens are dusky on the 

beck ancl rather rufous on the abdomen. 

295. Cryptolopha cinereocapilla, Vieill., conunon in 
every  mango tope arid grove of large treca about NBgphr. 

297. Alseonax latirostris, Raffles. Specimens from ncar 
Cllnncla appear to  ngrce but with this mce. I t  is scarce. I cannot see 
t h e  s l~inl lest  difference between the specimens collected by nie and one 

sellt  f roin Amoy by Mr. Swinhoe as AUuscicnpa cinereo-albn, Temm. 

306. wornis Tickellimy Blyth. I obtninetl 2 spt~ciincns of 
tllis rare bird, one a t  Seoni betivecn Jabalpur and Nbgplirl thc o t l~er  
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near Chnnda. The first waa a female,* but tlie plnmnge was precise- 
ly similar to  that of the male. 

310. BIuscicapu2a, superciliaris, Jerdon. A solitary speci- 
men waa shot by the Museum Collector who was with me about half 
wny between Nztgp6r and Chauda. 

311. Erythrosterna acornaus, Hodgson. I obtained a 
solitary specimen of this bird also. I t  has not, I believe, before been 
recorded froul the plains. My specimen, a female, mns killed a t  Seoni 
on the road from Jabalplir to Nkgplir in a niango tope. I t  is identical 
with the type specimens received from 3Ir. Hodgson in the Indian 
Museum, but i t  does not agree well with Jerdon's description, t h e  
back being bluish cinereous, sides of breast cinereous grey, middle of 
breast, throat, and belly white with a pale rnfons tinge. The head  
and neck are dark ashy, forehead rufoua close t o  tile bill, wing 2f- 

inches, tail l& 
323. Erythrosterna pama, Bechst. Common abont Ngg- 

p6r. I did not obtain a! single specimen of E. leucura, which is pro- 
bably only found in Bengnl and Orissa, like some other migratory birds. 
I u  E. parva the buff feathers rouud the orbits are peculiarly eon- 
spicuous. 

Males shot as early ~s the end of November had the red breast, so 
that except in  birds of the year, I dortbt if the male ever hue t h e  
plumage of the female. 

Family CAMPEPHAQIDB. 

268. Volvocivora Sykesii, Strickland. Not rare i n  some of 
the woodi; near Siroiicha, but I snw i t  nowhere else. T h e  clear 
whistle ~nentioneci by Jerdon is most peculiar. I heard it several 
times in tlie Lcginning of May. 

277. Pericrocotus erythropygius, Jerdon. Not very rare 
in  the open country about NBgpur. 

The representation of this bird by P. albs$rone, Jerdon, i n  Upper 
Burma, is a parallel case to the replacement of tho Halacocerci by 
Chattarhna g l~ la rk  and of Fra?tcolinzcs vulgar i s  and F. pictus by 

+ I did not unfortunately myself examine the specimen, and its sex waa 
determined by the uutive skiuner who w a a  with me, but as  I repeatcdly t e s d  
his determinations, and always fonnd them oorruct, I see no reason to doubt ~ta 
accuracy. 
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F. Phayrei. There are other cases of the representation in Upper 
Burmaalone of Hiudustan species, not found i n  the intervening country. 

Family DICRURIDB. 
281. Dicrurus ceerulescens, L. This bird is not rare 

about Nhgpdr. 

Family LANIADB. 
257. Lanius erythronotus, Vigors. This bird varies great- 

ly in size and somewhat in  plumage within the same district, and a t  
one time I thought I had two distinct races, but I subsequently shot 
intermediate forms. I n  some the black frontal band is as broad as in 
Himalayan specimens, in  others i t  is completely wanting. The wing 
varies from 3.4 to 3.7, tail from 4 inches to 5, and the amount of 
rufous on  the lower back is scarcely the same i n  any 2 specimens. 

Family CRATEROPIDZ (Timliida.) 
Subfamily Tirnalillue. 

Unquestionably Jerdon is correct in  raising Timalia and its allies 
t o  t h e  rank  of a family, but I confess that  I cannot see why the very 
closely allied Drymoicim should not be included, as has been done 
b y  Blyth.  Jerdou's main objection,-their less social habits-is not by 
any  means a universal criterion. Megalurw paluetvis, for instance, is 8 

solitary bird, and so, very often, is Timalia pileata, while I found 
P r i n i a g r a c i l i s  in small families jnst like Balacocerci and a small 
D ~ y m o i c a  which I shot on the coast of the Red Sea occurred in pre- 
cisely t h e  same mnnner. I cannot understand wliy Ciateropw is 
removed from this family by Newton. 

397. Dumetia hyperythra, Franklin. Shot near Chanda 
in bnshes beside a rirar. 

423. Trochalopteron cachinnans, Jerdon. B y  some 
mistake, Jerdon has assigned white lores and chin to  this bird ; they 
should  be black. I t  is extremely common on the Nilgiri hills. 

423~ .  T. Fairbanki, n. sp.* Persintile T. Jerdoni, sed capite in- 
ncpr fwco,  huud caerulescente eolork mrgine  diatincto ; dorso olivaceo, 
mento, guk, collo, pectore grieeis, lateribus colli cinereti, m d i i  peetoris 

The author hna arranged, at hie own expense, for a colonred drawing 
of this intereating species, to be erucoted at home, arid it to be llopod that 
the plate can be iseoed with the next nunlber of this yo~rr's Journal, should 
it not arrive in time for imne with the prertont number. [ED.] 
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p~nnin fiisco centrotis, abdoinine subcaudalibwpue ferruyineia. 8tcrht.m 
0b  i l ld  T. Jerdoni non discrepante. 

Habitat i l t  n~ont ibw Pulng,  Indice nE'eridionalis. Detexit S. Pair- 
lank. 

Head above dark brown, the  margin of the colonr distinct and not 
pnssing into anything else on the nape, but distinctly contrasting 
with tlie olive colouring of the  bacli ; lores, which are small, and a 
narrow strcali runniug back from tho eye dnsky ; supcrcilia and orbi- 
tal feathers white ; back olive, rnther lighter towards t l ~ e  rump, wings 
and tail rather ditrlrer. Ber~enth the chin and t11ru:it with the sides of 
the hcnd below the eyes rather pale grcy, tho fentl~crs of middle of 
the breast the sanie but with dark stripes in the ccr~tre ; sidea of the 
neck ashy, this colour passing far bacli clohc to tlie tlilrk brown of tlie 
head ; whole abdo~ncn and lower tail coverts ferrnginous, tliu~ks 
and tliigh coverts olivaccons. 

Bcak tlusliy, legs dark p l u ~ ~ ~ b e o o s .  Dimensions the same as those 
of 1'. Jerdo,ii, wing 3.4, tail 3.7, Id1  a t  frout 0.7 inch. 

111 Proc. Z. S. for 1867, p. 831, I mentioned u ~ y  impression that the 
grey-Ijrcasted Trocltalopfe~.on of the Pulney l~i l ls  collected by Mr. 
Fairbank was distinct fro111 T. Jevdoni from the Wynaad. This  i ~ n -  
pression was clue to some slight differences from the description in 
Jerdon's Birds of Intlis, and also to the a p r i o r i  probability thnt two 
birds living on isolated hill ranges would prove distinct, since the 
interveliing range of the Nilgiris i n  ~ v l ~ i c h  neither are found, is  in- 
habited by the very different T. cac7~innan-s. Ur~fortunately the  
spcci~nei~ of T. Jmdoui which forn~erly existctl in  the Ahiatic Society's 
nluaeul~l has disappeared, and I am nnable to ~nitke n direct compnri- 
son, but in a drawing which Dr. Jerdon sliewetl nlc the o t l~er  day, 
T. Je rdo l~ i  is represented with a distinct blnclc chin like cnc.l~innrrlr~, 
of which there is not a trace in 1'. 3hirlnnlii. T l ~ e  otlier differences 
to wl~ich I allnded are the 11cnd being tlniky above ir~steacl of blnisl~, 
aud tlistinctly scpnrtited from the olivaceous baclr inatead of passing 
into dull ashy on the nape ; t l ~ e  centre of the brenst being paler in  the  
Puliiey spccics, and tlie rnfous colo~uing of the parts ex ten t l i~~g  to the  
u~lder  tail coverts, wliich, in T. Jerrloni, are olivaceous like the flanks. 
Allother distinction appears to be indicate11 by the dra-iving, viz. that 
ill T. J:t.tloni, t l ~ c  grcy c~tc~iclti  uucl i  furtl~cr I ~ U I V I I  the breast, and 
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the rnfous colour of the abdomen is paler. I n  T. Fairbanki the latter 
is of the same colonr as in T. Cachinnans, but such differences ss these 
might be due to bad stuffing or incorrect drawing. No native artist, 
however, would have pnt in a black chin. 

The habits are doubtless precisely similar to those of T. Cachinnalu. 
1 learn from Mr. Fairbank that the bird abounds on the Pulney hills. 
I suspect the Anamullay and Travancore ranges may yet yield several 
interesting novelties when closely searched. They are at present less 
known than any other part of the Indian peninsula, and judging from 
the comparatively large number of animals already known to be pecu- 
liar to them and to the Malabar coast, they are well deserving of close 
examination. 

435. Malacooirous SomeMei,  Sykes. Abundant at 
Khandalla on the top of the Bhore Ghat, and therefore a t  the edge of 
the Deccan. Further inland it is replaced by M. MaZubaricw, Jerd. 

I n  the course of 1867, I shot every species of dla2aeocireus known ; 
bf. terricolor in Calcutta, M. griseus at Coimbatoor, M. Malabaricua 
and M. Malaeolmi about NBgptir and Chanda, and M. Somcl.viUei 
a t  Khandalla. 

Sub-family Dymoicina. 
530. Orthotomus longicauda, Gm. I shot a specimen of 

this tailor bird, with a paler grey breast, in Chanda forest. I t  does not 
appear to differ from the common form in any other respect, and may, 
therefore, not improbably be an individual peculiarity. 

633. Prinia Adamsi, Jerd. Mr. Fairbank informs me that 
he  has procured this species near Ahmednuggur in the Deccan. 

534. Prinia sonalis, Sykes. Pem Ganga valley near Chanda. 
I believe i t  mas this race which I killed, i t  seems a little larger than 
P. Stewarti, but the two forms are not easy to distinguish. This 
species and the next are included in Dr. King's list of Qoonn birds. 

536. P. graous, Franklin. Forest close to Chanda. I found 
this bird in small flocks of 5 or 6, like Malacocirck, hnnting about 
amongst the branches of trees, and flying consecutively from tree 
to  tree, just as the restricted Timaliiim do. I see Captain Beavan, 

Ibis for 1867, p., 4.54, has also noticed the occurrence of this bird in 
flocks and its habits. 

23 
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Family BRACEYPODIDB. 
I n  the classification 1 have mainly followed that of Newton, the 

Oriolidre are classed as a distinct family, while the balbuls are asso- 
ciated with the tnle thrushes. As Phyllomzie is unquestionably a 
link between the bulbuls and orioles, while there does not appenr to be 
any eqniv~lent link between them and the thrushes, I believe that, 
with respect to the birds of India at all events, Dr. Jerdon's classifica- 
tion is as sound as i t  is convenient. 

452. 1x0s luteolua, Less. Occasionally seen, and one or two 
specimens obtained near Chanda. 

460. O ~ O C & ~ P E I &  fusoicaudata, Gould. This race extends 
northwards along the Western Ghats, like many other Malabar forms, 
and I shot i t  at Khandalla. I never saw an Otocampsa in Central 
India. 

One of the forms with yellow lower tail coverts, perhaps Ixoe xan- 
thopygitur H. and Ehr., occurs at Lallej near Aden. 

467. Iora zeylanioa, Gm. I found this common bird near 
Ohanda. Between Chanda and N6gp6r I killed a specimen perfectly 
intermediate between I. zeylanica and I. typhia. 

470. O ~ ~ O ~ U S  Kundoo, Sykes. I obtained a nest from the 
topmost branches of a banyan on the 29th April, with some fragments 
of egg shells in it, the eggs had been broken in securing the nest. It 
was a very neat cup-shaped structure, almost entirely formed of 
hairy sheep's wool, but with a snake's cast-akin interwoven, as is 
so commonly the case in Thamnobia nests. 

4'73. O ~ ~ O ~ U B  Ceylonensis, Bon. A specimen-of this bird 
was obtained by my friend, Dr. Biihler, at Nasik, ~ n d  I hare quite re- 
cently heard from Mr. Fnirbank, that he has shot it a few miles north- 
west of Ahmednnggur in the Deccan. Like other Malabar forms, it 
doubtless ranges for a considerable distance to the nol-t,hwnrd along 
the Western Ghats, and thence occasionally wanders into the Westem 
part of the Deccan. 

Family TURD~DB. 
I include the Saxicolina and Ruticillins in this family, as some of 

the oldcr writers did and as was done by Nr. Blyth. I t  appesirs to 

me that woodland forms, like Janthia, come very close to Cd/e,te 
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Brachyptetyx, &c. The African Tlram~iolrea is quite as much like a 
throsli as a Smieola, while on the other hand there is a complete break 
between both the subfamilies mentioned and the typical SyluindQ. 
If Qrandala is not a thrush, it should be put with the Starlings as the 
very closely allied Lumpl.otornia leucogastar of Africa is. 

353. Oreocaetes oinclorhynchus, Vigors. I saw this 
bird for two consecutive dnys, 4th and 5th April in high forest about 
20 miles ~outh-east of Chanda, and I shot one specimen. I suppose 
all thnt I saw mere migrating, as I met with none afterwnrds. Jer- 
don says it feeds on fruits and berries. The bird shot by me had 
colegtera and large black ants in its stomach. 

354. Geociohla oyanotus, J. and 8. This bird is occasion- 
ally met with in the forests around Chanda. At  Khandalla between 
Bombay and Poona, I ahot a speciman with an olive green back. In  
the Indian BIuseum I find specimens of Q. citritus similarly 
coloured. Jerdon Says, the female of cyanotuu is less purely coloured 
than the male, and that of Cit~ina is olivaceons. The olive green 
colour is certainly not sexual in the former and I doubt its being 
so in the latter. I am inclined to think that the olive colonred birds 
are young. I did not meet with Q. c i t r i ~  in the Central Provinces. 

356. Geocichla unicolor, Tickell. I shot this species also 
at Khandalla, but did not meet wit11 it in Central Inditt. 

312. Myiophonus Horsfleldii, Vigors. Not rare on the 
, crest of the Western Glints as far north as Bombay. I  hot only one 

specimen, but I saw otliers a t  Khandalla. Mr. Fairbank told me that 
he Id obtained the nest on the Pulney hills close beside a deep pool 
in a stream,'jast like the one described by Jerdon. 

I t  is rather surprising that this bird does not occur in Sykes's list 
which, however, is far from complete. 

3.12~. Callene albiventris, Pairbank, Pulney hills figured in 
P. Z. 8. for 1867, p. 832, P1. XXXIX. and again by Cfonld, B i r h  of 
Asia, Pt. XX. The egg evidently reeembles that of C. frolatalk de- 
scribed by Blyth from Hodgson's drawings. Ibis for 1866 11. 373. 

Blyth deecribes the females of both, Callene ru$venlrie and C. 
frontalie, ee dull coloured. The specimen of the female of 0. albiven- 
t& was so little paler than the male that I was inclined to considor 
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the difference due merely to the state of the plumage. The aex had 
been ascertained by Mr. Fairbank by dissection. 

488. Saxicola opistholeuca, Strickland (8. lmuroicle4, 
Qner. apud Jerdon.) I shot a single male bird close to Nhgp6r. I t  
has not I believe previously been found south of the Nerbudda. The 
same remark applies to the next species. 

492. 8axicola atrogularis, Blyth. Of this bird I killed 
3 specimens, 2 nlalcs and a female within a few miles of Nhgpdr on 
open waste ground. 

Saxicola, sp. I shot a female Saxicoln close to N&gp$r which I 
could not identify with any known Indian species. I t  was much lesi 
rnfous than S. atragularia. I cannot find the specimen now. 

479. Thamnobia fulicata, L, I found a curious nest made 
by this bird, and in a sil~gular position, vie., inside the bamboo of a 

dhooly in the veranda of Captain Glasfurd's house at Sironcha. The 
principal material of which the nest had been composed, was a number 
of short fragments of string, with these were grass, horse-hair and a 
snake's skin. The nest contained 3 eggs as usual. 

Saxicola nleldrma of Riippell has very much the appearance and 
habits of the Indian Thamnobia, and has precisely the eame trick of 
jerking its tail. 

Family SYLVIADE. 
After sepnrating from this group the Drymoicim which I believe 

should be placed in the Timlida,  and removing the Sarieolinm and 
Ruticillinm to the Turdida there still remain the Xotacillina which 
have even less affinity with the t ~ u e  Sylvians than the wren warblers 
and stone chats shew, and which are classed sepnrately by most orni- 
thologisttl. The Calamol~~rpinm, Xylviiwa and Phylloacopina form a 
thoroughly natural family, similar both in form and habits. 

615. Acrocephalus brunnesoens, Jerd. Thisprince of 
skulkers is as difficult a bird to secure as any I know of. One when 
badly wounded got away from me in a small open bush on the banks 
of a river, where, so far as I conld see, its only possible plan of dis- 
appearing was by diving amongst the roots. I only obtained one 
specimen in the Central Provinces, thongh I frequently heard tho 
 harp eingle call from bushea, beside water,-a favorite resort. 



1869.1 of Central, Western and Southern IadiQ. 181 

The specimen I obtained, a female, has the first long primary only 
inch shorter than the second, otherwise i t  agrees pretty well with 

Jcrdon's description. It, however, diffem from the Calcutta specimens 
in the Asiatic Society's Museum, not only in  the proportions of the  
wing, but also in  being mnch whiter below, and in having a d i s t i~~c t ly  
defined whitish eyebrow, with a strong white line extending to the  
base of the upper mandible. The rump too in the Chanda speci- 
men ir, distinctly paler than the bnck, not so in  those from BengaLw 

516. Acrocephalus dumetorum, Blyth. Not very rare 
about Chanda, i n  bnshes. I also shot i t  a t  Khandalla on the top of the 
Western Ghats. I never saw i t  near water. 

568. P h y U o s ~ ~ p ~ s  indicus, Jerdon. I obtained two or 
three specimens of this bird, and saw i t  frequently in  the  low scattered 
jungle between Nfigphr and Chanda, but not in  the forests south and 
east of the  latter place. I t  is a most active little bird, clinging t o  
stems, and running up and down them in all directions like, a Sitta. 

The other Pl~ylloscopince which I obtained about NkgpGr and 
Chanda were Phyllopneuste rama, Phylloscopws viridanua, P ,  nitidus, 
P. lugubris ? and Regculoidee superciliocrw. Of Sylviince I shot Sylviu 
q h e a  and 8. ccurruca. 

Family PARID~E. 
645. park cinereus, Vieillot. The specimens of this bird 

which I shot i n  Central India differed so much from Jerdon's measnre- 
ments and description that I could not but believe, that they belonged 
t o  a distinct species. On comparing them, however, with Himalayan 
specimens, I found them perfectly idcnticnl, and there was no per- 
ceptible difference botween them, and Gould's figures in  the Birds of 
Asia. I t  struck me, as this bird is very abundant on the Nilgiris, 
t h a t  Jerdon might have taken his mensurctnent~ from the'race occur- 
r ing there, which would consequently be mnch larger than the plains 
species, and on obtaining the Nilgiri form, I found that  this was tho 
case, except that the lengths given for the beak and tarsus mnst be 
misprints. 

Other apecimena from the neighbonrhood of Calcntte, which I have seen 
eince this wse written, exnctly resemble that from the Central Provinces, and I 
find that in that specimen, the proportions of tho primaries in one wing differ 
elightly fmm those in the other. 
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Jerdon omits to  mention the white nuchal spot and the  white on 
the outer tail feathers. Tho black line below is continuous through- 
out from the beak to the point of the tail. I append the mewure- 
ments of tho two races. 

Chanda. Nilgiri. 
Whole length, .................. Barely 5 inches. Nearly 6 inches. 
Wiug, ........................... 2; 2& 
Bill a t  point, ..................... 3 0.37 
Tarsus, ........................... ~'?i T% 
Tail, ............................ *P 2g 

The size of the Nilgiri race, however, is somewhat variable, some 
specimens are smaller and appear to  for111 a passage into the plains 
race, so I can see no need for proposing a new name, although the 
difference appears quite as great as in the case of Pratincola caprata 
and P. atrata. The bill especially in the Nilgiri variety appears t o  
vary in size. 

P. ciner'eue is not very rare in  the forests on the Pranhita and 
around Chanda, I found insects in  thcir stomachs. I n  April t h e  
sexes were in pairs, playing about on the trees with a peculiar low 
~ v h i ~ t l i n g  note. They could scarcely have been breeding, for many 
of them, although paired, were moulting, but doubtless they do breed in 
the  plains. I saw them, still in pairs, as late as the middle of May. 

645. Machlolophus Jerdoni, Blyth. I shot this bird a t  
Jabolpdr, and again near Nbgpilr, and saw i t  a t  rare intervals on the 
Pranhita and Godavery, everywhere very rare. 

Family ~ A U D I D ~ .  

I cannot see why the dlotncillina should form a distinct fanlily, 
nnlese the pipits be excluded, for which there is no good reason. In  form, 
plumage and habits there is less difference between Alauda and Cory- 
dalla or Agrodroma than between Saxiwla and Pratincola, or Palm 
and Accipiter. The bill is extremely variable amongst the typical 
Alnudidce, varying from the finch-like form of Pyrrhulardn t o  the 
long bill of Cerfl~ilauda, and in flight these two forms differ more from 
each other than do the skylarks and titlarks. The long hind claw of 
.Budytes can scarcely be an adaptive modification, for the species in 
which i t  is most developed is less similar i n  its habits to tho larks 
thnn other species which have shorter hind claws. 
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691. Motacilla personala, Gould and M. dukhunensis, 
Vera Sykes (not of Jerdon). I obtained both these races in the Cen- 
tral Provinces. The former I only shot, at and near NBgpilr, in 
December and January, the latter both near NQphr and also near 
Chanda in March. As I was then on the look out for specimens in 
breeding plnmage, and shot those with most black about the head, I 
sbonld not, I think, have overlooked X. personata, had it occurred. 
The two are not very difficult to distinguish even in winter plumage. 

. 
I n  Bombay and at Khandalln, in October and November, I only 

met with M. dukhuneneis. In  this race, the black cap in the male is 
persistent. 

I am unable to distinguish birds shot in Abyssinia from X. dukhu- 
sensie. 

Cnptain Beavan's Umballa and Simla Notacilla luzoniemis, Ibis, 
1868, pp. 76, 77, is probably N .  pereonata. 

The distribution of these races of Hotacilla is very singular and 
deserves most careful observation. I n  some cases the nligratory forms 
of Bengal are the same as those of Burmah and China, and distinct 
from those of Western and Southern India, as in the two forms of 
E7ythrostcrna and probably in  some other instances, but here is the 
apparent case of a third race intervening, for hitherto Xotacilla per- 
sonata does not appear to have been detected either in Bengal or 
Bombay. 

602. Bgrodroma c&estris, L. 
604. A. sordid&, Riippell. 
I obtaiued both of these large pipits near NBgpbr. The last named 

appeared to be the commoner, and I frequently saw it in stubble fields 
of " Thdr" or 'I arhar" (Cajanus indicus) and similar places. 

768. Alaud& Malabarica? Scop. This bird is very im- 
perfectly described. I found a crested lark abundant at Khandalla, 
which 1 s t  first thought was Cfalerida Boyaii of Blyth, as the measure- 
ments agreed, although the coloration is different from that of #. cris- 
tata. But I find the type of Cf. Boyaii is still in the Asiatic 
Society's collection, and that it has precisely tho plumage and bill of 
G. criatata. 

On shewing the Khand~lla lark to Dr. Jerdon, he immediately re- 
cognised it as the bird he had identified with Sonnerat's alvnette 
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Ibuppde de la cdte dc dlillubnl. ( A .  Hnlnbarica of Scopoli). On turning 
to Sonnerat's Voyage, pl. 111 (not 113 as quoted in Jerdon's Buds  of 
India) I find the  chief peculiarity of the lark there figured, is t h e  very 
broad pale edges to  all the feathers, and i n  the accompanying descrip- 
tion, i t  is statcd that the crest is tipped white, and the feathers of the 
back and wing coverts are broadly tipped with rufous. I cannot find 
a copy of Scopoli's work : Lathnm merely copied from Sonnerat, even 
translating cinq poucrs, m u f  lignes by 59 inches which, considering 
that the French poucc is not the English inch, is of course not quite 
accurate. 

Now the Khandalla bird has neither wliite tips to  the crest feathers 
nor broad rnfous edges on the back and wing coverts. I n  size, bill 
and colouring i t  closely rosembles A. gl~lguln, the principal differences 
being that i t  has a pointed erectile crest on tho top of the head aa i n  
Gnleridn, and that  it  has precisely the proportions of the wing primariw 
of that genus. The plumage above is  scarcely distinguishable from 
that  of A. gt~lgt~la ,  below the breast spots are larger and more numer- 
ous and the abdomen is paler. Jerclon says Alarda dfnlabarica i s  
somewhat smaller than A. gulguln, and the general tone of colonring 
much more rufous. Now the Ichandalla bird is, if anything, less 
rufous, certainly less so than the Nilgiri race of A. gulgula. 

Again Mr. Blyth in his commentary on Dr. Jerdon's birds of India  
in  the Ibis for 1867 says that  Alauda cccelivox of Swinhoc is nearer to 
A. Nnlabarica than t o  A. gulgtcla. There is a specimen of A. cmlivoz 
in the Indian Musenm sent, I believe, by Mr. S~vinhoe himseli, and 
whilst it so clearly resembles A. gidyula that I am unable to  appre- 
ciate tho difference, i t  is not in the least like the Khandalla lark. 

The very imperfect specimen in the Indian Rlusenm, l~be l lcd  A.  din- 
laharica by Mr. Blytli and presented by Dr. Jerdon, is in so bad w n -  
dition that  I can oiily say, i t  is not the Khandalla bird. I t  may be 

A. gulgula, the Xilgiri variety. 
I have in one or two cases shewn that  nfalabar biras range north 

along the Western Ghats, so that  it is by no means improbable that  this 
lark also inhabits RIalnbar. If we suppose, which is probable, that 

Sounerat's figure is simply a caricature, as tho adjoining print on the 
same page of PyrrhulatKEa gvisca most certainfy is, and that t h e  de- 
scription was taken from the pictnre, and not from the bird, (the only 
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'difficulty concerning which is the measnremente,) it appears highly 
probable that n r .  Jerdon wm perfectly right, and that this bird is really 
the Mnlabar lark. I think this is a more satisfactory view than to 
propose a new name for the Khaudalla bird on tho chance of its being 
distinct, though I fear the latter is the usual practice with some orni- 
thologists. I grant that Sonnerat's figure resembles Spdzalauda &a 

and the Nilgiri variety of Alaurla g,~lguln quite as much ns i t  does the 
present epecics, bnt until i t  has been clearly proved which of the three 
is the common crested lark of Malabar, it is best not to  alter the 
existing nomenclature on the chance of its being wrong. I according- 
ly give a description of the Khandalla bird, which may stand as 
A. dfalabarica, until i t  is proved that that bird is a distinct species. 

Top of head with lengthened pointed crest very dark bromn, the 
feathers very narrowly edged but not tipped with fulvous. Sides of 
head and back of neck much lighter in  colour than the cap, rather pale 
fulvous snpercilium, lores rather darker, and ear coverts also. Back 
and sides of neck rufescent fulvous with rather broad median dusky 
streaks, and the feathers not broader near the base than towards the 
point. Rack and wing coverts deep brown with very narrow greyis11 
edgings, some of the greater coverts more broadly margined. Quills 
dusky bromn, primaries and secondaries rufous on the inner edge and 
more narrowly externally, under wing coverts also rufous. Tail 
middle feathem dusky with pale margins, the remainder deep blackish 
brown, all narrowly tipped fulvons, the outermost but one with a broad 
fulvous margin and the outermost almost entirely fulvous. Beneath, 
chin and upper throat dirty white, breast pale fulvous with broadish 
dusky streaks forming the centre of each feather, a dark patch on each 
side of t h e  neck just where the streaks begin ; abdomen and under tail 
coverts fulvescenl. 

Length  (taken in the flesh) 6 a inches, wing 3 3, tail 2, tarsus 3, 
bill a t  front A, hind toe 0.3, claw 0.4. I n  other specimens the wing 

is only 3 4 to 3 8. 
765. Spiz;alauh deva, Sykes. This bird must be rare about 

N&gpGr and Chanda, for I only once obtained a spccimen which was 
shot near Edl$bBd, west of Chanda. 
756. Mirafra erythroptera, Jerclon. I met with this 

bird not unfrequently in  low jungle and on the skirts of the forest 
24 
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country near C h ~ n d a .  Jerdon's description of its habits, as nslial, is 
excellent. 

757. M. cantillans, Jerdon. I only came upon this bird 
once in  a wild trnct of grass with scattered bnshw, about 50 miles 
west of Chanda. Over a small tract of country extending for a few 
miles along tlie road i t  abounded, but no wllere else. I did not 
observe any other dlirnfra besides these two. 

758. Ammomanes phoenicura, Frnnlrlin. Extremely 
abundant in  the open country about NBgp6r and Chanda. I have occa- 

sionally seen i t  perch. 

Family PLOCEIDB. 
Dr. Jerdon refers to the occurrence of Ploceun hypoxa)~thtis a t  Ran- 

goon and Thnyet hiyo. I also shot i t  nt RIandelny (Ava). 

765. Estrelda formosa, Lath. I met with this ratlier scarce 
bird in the Chanda forest and again on the Pranhita near Ahiri, a l ~ r a g s  
in or near forest. 

The only other EstrelEinm collected in  Centrnl India were the com- 
mon E. mandava, iUunia pl?tdulatrc nnd di. iUnla6aricn. 

Family F R I N Q I L L ~ ~ .  
716. Emberiza Huttoni, Blyth. I obtained this bird both 

at  Chanda and NAgpfir, and Mr. Fairbank informs me that  i t  is com- 
mon on rocky hill fiides nenr Alimednuggur. It is higlily probable 
that i t  has been mishken for E. ltortuln~m. 

Dr. Jerclon, Birds of India, p. 380, meritions my having shot Eni6~-  
~ i z n  rutila, Pallas, in Upper Burma. This is a mistake. I sliot the 
only specimen obtained in Pegu a t  the  bnse of the Arracan hills, west 
of Renznda. 

721. Euspiza melanocephala, Gm. I found this b i d  
much less common about NdgpGr than the next species. Jerdon does 
not describe the female. I t  has the hend above including tlie esr- 
coverts and back brownish g e y  with dark mesial streaks to  t h e  fee- 
thers, very fnint on the head ; rump grey, mixed with yellow, wing- 
coverts, quills and tail feathers dusky, edged with fawn colour, the 
tertiaries and greater coverts very broadly so ; chin, throat and brcnst 
pale fawn colour, abdomen yellowish mliito, under tail coverts bright 
yellow. Bill horny, paler beneath, feet browu. 
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722. EuspiP;a luteola, Sparrman. Very colnmon about Nbg- 
p i~r ,  less so further south. The female is dull coloured, like that of 
E. ~~lelanoeephnla. 

711. Passer (Gymnoris) flavicollis, Franklin. About 
small villages in  the jungle this species very often entirely replaces tlie 
common sparrow, but i t  is also found in tho wildest jungles far from 
any human habitation. I entirely fail to see any good grounds for 
i t s  separation as a distinct genus from Paaaer. 

Family CORVIDB. 
660. Corns culminatus, Sykes. This bijd is said fre- 

quently to point out where tigers and leopards are lying by perching 
on the trees over them, and cawing. I havo never seen an iustance 
myself, except when the tiger has killed an animal, and the crows are 
attmctecl by the carrion. The birds are, however, very matcliful and 
often perch above men ; and I have been annoyed by the111 when trying 
t o  shoot birds, so they may very possibly follo\v tigers at  times, 
somewhat as the Presbytis monkeys do. 

Order BEMITORES. 
Family TRERONIDB. 

772. Crocopus phoenicopterus, Lath. 
773. C. chlorigaster, Blyth. 
Birds shot at N e p b r  were perfectly intermediate between these 

two races ; one has the green forehead and the green of the tail of 
C. phetaicopterm, nnother the green forehead ouly and both have the 
yellowigh green belly of chlwigaafcr. There are also intermediate 
forms, killed by Captain Beavau in Dlanbhhm, in the Indian Museum. 
Birds procured at  Chanda were pure chlorigaeter. 

I am inclined to look upon Dr. Jerdon as right in considering all 
these intermediate f o ~ m s  as fertile hybrids; they are always found 
where the two races meet, and where the two differ so little as in the 
green pigeons, the  rollers and Kallij pheasants, they doubtless breed 
together freely. 

I found the uest and two very young birds of Crocopzcs cAloi.iga.ster 
near Sironcha on May 11th. The nest was exoeedingly sninll, a little 
plutforin, of sticks very loosely put together on tlie brancli of a per- 
fectly bare tree. 
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780. Carpophaga sylvatica, Tickell. I am obliged t o  dis- 
sent from Dr. Jerdunls account of the distribution of this bird. H e  
says-it inhabits the whole of India in forest countries. Now this is 
constantly asserted of Malay forms, and I am persuaded that in many 
cases i t  is a mistake. I have been all through the immense forests of 
the lower Nerbudda and Taptee valleys, and I never saw an imperial 
pigeon in them, nor did I ever meet with the bird near Chanda. I 
first came upon it w a r  Sironcha and thence i t  occurred down the 
GodBvery, and I have shot it  in  Orissa. My belief is, that its rangeis 
rigidly restricted t o  the great forcst country inhabited by QaNus 
ferrugineus and Ruceruw Duvaucelii, and that i t  does not occur in  the  
woods of Central* or Western India. This makes it  the more probable 
that  Mr. Blytll's C. plcsilla is a really distinct race, confined t o  &lalabar, 
or perhaps like other lllalabar forms rauging north~vnrds along the 
Western Ghats. I t  may also occur on the hill plateaus about Salem 
and Trichinopoly. I n  the same manner I have scarcely a doubt but 
that Jerdon's C. mprear will prove, when compared, distinct from C. 
imignis, Hodgson. 

I also never yet saw an Osnaotreron nor a Cl~alcophnps in  t h e  
country west of NQplir, or in the Nerbudda valley. I much regret 
now that I did not collect birds in the Nerbudda and Taptee 
valleys, as I might have noted several interesting points regarding their 
distribution. 

Order RASORES.  
Family PTEROCLIDB. 

803. Pterocles fasciatus, Scopoli. I can confirm Dr. Je r -  
don's account of the crepuscular habits of this bird. For two or three 
years I noticed occasionally, when camped beside streams i n  jungle, 
that some bird frequently flew along the course of the stream with a 
most peculiar tri-syllabic cry, after dark in the evening, or before it mas 
light in the morning. A t  last I caught sight of the bird one morning, 
and recogni~ed i t  by its flight as a Plerocles, ant1 as Pt. exusfus is 
never found in forest, i t  must have been Pt.  fn.~cinl tc~.  The closely 
allied Pt. Lichtegasteini occurs in immense numbers near the Abyssinian 
coast, and this also flies to  water in the dusk of the morning and even- 

* When Jrrdon speaks of tbia bird's breeding in Central India, I beliove he 
meaps Baath, not NLgpbr, nud still less AILlwa. 
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ing, not in the day, aa other sand-grouse invariably do, though I did 
not notice i t  as early in the morning, as I did Pt. frrscinlus. 

I occnsionally met with Pt. faaciaiua about NtigpGr and Chnnda, but 
i t  is much less common there than in Guzerat. 

802. Pterocles exustus, Temm. I obtained the eggs close 
to N6gpilr on December 27th, and again not far from Woon, north- 
west of Chanda on February 21st, 3 i n  each case. Jerdon says the 
central rectricee in the female are not elongated. I t  should be, are 
less elongated than in the malo. The whole description of thc female 
most have been taken from some other bird by mistake. The abdo- 
men is quite different from that in  the male being closely barred, the 
chiu and throat are orange buff, breast isabelline with blaclz spots, an 
imperfect blackish gorget, then a broad unspotted space, and thcn the 
closely barred abdomen. 

Family PHASIANIDB. 

803. P ~ V O  cristatus, L. The train is rarely full grolvn 
before April. Peacocks not unfrcquently shew the presence of a tiger 
by  flying up  one after the other from a particular spot in  the jungle. 
I n  the hot part of the day, both animals r c ~ o r t  greatly to  the thickets 
of jhma or " bastard cypress" (Tnnzarix indica) in  the beds of rivers. 

812. Gallus ferrugineus, Gm. 
813. G. Sonneratii, Temm. 
For  the relative distribution of these birds see J. A. 8. B for 1867, 

Vol. XXXVI. p. 199. 

Family TETRAONIDB. 

814. Galloperdix spadices, Gm. 
Common in t l ~ e  Taptee and Lower Nerbudda vnlleys, and in the 

jungles around Chotn Ootlipdr. 

815. G. lunulosa, Valenc. 
I have shot this bird a little west of NBgp6r near Elliclipdr, but I 

never noticed i t  further west. 
Precisely on the same grounds as Jertlon, viz. Geographical distri- 

bution, I come to exactly the reverse conclusion, viz. that Gallol~crdix 
is a form with African nfinitiecr allied to  Ptew~istea, but i t  would take 
too long to give all my reasons here. 

818. Francolinus vulgaris, S teph. 
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819. F, pictus, Jard. and Selby. 
For relative geographical distribution, see J. A. S. B. for 1867, 

p. 200. I have since been assured by Captain St. John, that  he has 
shot F. vulyaris close to  Khandnlla. I cannot help thinking he lllnst 

be mistaken, though I believe he knows the two forms well. 
I n  the Transactions of the Literary Society of Bombay, Vol. II ,p.  216, 

Captain BIci\lurdo asserts that there is a third partridge inhabiting the 
Wagur district of Cotch, distinct from both the pninted and black par- 
tridges, but resembling the former. What can this be ? Dr. A d a m  

says the bird in the hills below Kashmir, differs from that in  the plains. 
Lieutenant St. John  assures me, that  the Persian black partridge 
differs from the Indian. Are the  two species contused under F. vu1- 

garie ? 
828. Perdicula erythrorhyncha, Sykes. This bird has 

the habits of a Perdiculn and not of a quail. I t s  range is m-ider 
tlian ntatecl by Jerdon, I sliot it  to  my surprise in high jungle between 
Chancla and Sironcha. I also obtained it  a t  Khanclalla close to Col. 
Syltes's locnlity. 

Family TURNICID~E. 
I only shot one species near Chanda and Nrigptir, Turnix takoor, 

Sykes. 

Order GRALLATORES. 
Pamily CEARADRIIDB. 

841. Rhinoptilus bitorquatus, Jerdon. I mentioned 
my having see11 this bird near Sironcha i11 tlie Ibis  for 1867, p. 462. 
I did not obtain a specimen. The locality \\,as in  very wild ope11 
forest jungle about 1 5  miles east of Sironcha. 

852. Chettusia gregaria, Pallas. I killcd a specimen abottt 
40 miles south of N6gpfir. 1 also saw this bird, or another species of 
Cl~ettusia, near NBgpilr. 

859. CEdicnemus crepitans, Temm. I have fieen this 
bird in considerable numbers iu Upper Burma, nenr Pngnn. Jerdon 
does not mention its occurrence enst of the Bay of Uengal. I thiuk 
tliere must be a Borniese specimen in the British Rlusctu~u from my 
collections, but I am not sure. I t  probably does not occur in  Lower 
Pcgu, in Arracan, or in the RIalny peninsula. 
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Family SCOLAPACIDB. 

870. Gallinago stenura, Temm. I have nevor met with this 
bird in  Western or Central India, though for two or three years I 
examined every bird I shot, nnd I doubt if it  occurs there. I t  is not i n  
Sykes's list nor in  that of Dr. King. Benvan, Ibis 1868, noticed the 
early amval  of the snipe in  Burma which I can confirm from my own 
knowledge. At  Poona it never appears before the middle of October, 
and then the birds are all G. scolapacina so far as I know. I believe 
it will be found that the birds are almost as late on the Western 
coast about Bombay, a t  all events sportsmen do not go out to  shoot 
them before October, and generally not before November, whilst 
around Calcutta very fair sport may be had in September. This is 
strongly in  favour of Q. etenura not occurring in Western India, for 
it certainly is the earliest to  arrive in  any numbers in  Bengal. About 
Calcutta, Q. etenura seems t o  disappear in December and January, 
doubtless migrating further to the south-east : I have lately in  those 
months examined bags of 30 to  50 birds, without finding one speci- 
men. I t  abounds again, I believe, in  February and March. 

Family RALLIDB. 
Podica personata, Gray. I suspect I saw this bird on tho 

river a t  Beypdr. I t  is likely enough that this Malay form might 
occur in  Nalabar, and unless this mere the bird, I cannot conceive 
what  it  could have been. I t  swam and looked solnething like a grebe, 
b u t  flew away when approached. I t  mas certainly neither grebe nor 
duck, and I suspect it was a Podica. 
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L)eacrb)tions of two new species, belonging to the getwrn V A R A N U ~ ,  nud 

FERANIOIDES r~~pect iuely,  from near A y r n ;  by A. C. L. CAULEYLE, 
EsQ., Curator, Riael2 ~lluseum nt Agra. 

[Received 22nd Febrnnry, w a d  ard March, 1869.1 

0rdm.-SAURIA. 
~ ~ ~ I I ~ ~ ~ ~ . - V A R A N T D ~ E .  
Genus.-VARrlNUS. 
S'lecies.--T. ornatus, Carl!eyle.* (vide p. 196). 
1Iabilat.-Neighbourliood of Sikundra, near Agra. 

"5'peciJic clnractcr.-Ventral shields, from gular fold to  loin, i n  116 
transverse series. Total length of specimen, 20: inches. Length of 
body alone, from end of snout to root of tail, l l b  inches. Length of 
tail 159 inches. Length of head, from end of snout to  n a p ,  2 inches. 
Breadtll of head above, from ear to  ear, 2 inches. Circun~ference of 
body, at thickefit part, 69 inches. Length of fore leg 3& inches. 
Length of middle toe with claw J t h  of au inch. Length of hind leg 
4 inches. Lengtll of second posterior too with claw, (which is the 
longest,) 1 inch. The body of this specimen is longor, in proportion, 
than in either V. clracmna or 7? Zttnatus. 

DescriZ,tiot&.-Scales of the greater portion of the back oval and 
slightly, or obtusely, keeled. Scales on the rear of the neck round, very 
prominent-almost tubercular, pretty sharply keeled, and raised, in 
their centres, almost to a point. Scales of back between the sl~oulcters. 
also pretty sharply keeled. The small rtliields of the abdomen and 
under side of tail, are of an oblong oval shape, with a sliglitly 

- - 

raised, gently rounded, boss, or convexity, in  the centre of each, 
snrrounded by a narrow depressed border. These convexities are 

Mr Curlleylo suggests that  a new generic name be introduced for the  land- 
Varn~c L with a ronnd tall. These hare boon alrcndj cnlletl by F ~ t z i ~ i g e r  l'sammo- 
sut<rtis, I ~ u t  the distinctions, us likewise tlloso poiuted out lu some other forms 
of T'clrnnl, have not been by utller nuturnlists considered sufliuieot to j u s ~ ~ f y  a 
genorlc scp.lrntion. A tholuugl~ roriew of all tilo rnriul~s specics from dlffcrent 
parts of the world wotild, nu tluubt, be very doairnl~le, fur it is at  present d15cult 
to accept sevrral of tllc rlumcrona generic names soggc>8ted, because they urn 
geucrally udaptcd to certain type fipeclen only, and a cl~ucrimir~ation between 
what is to bo oalled a v ~ r r i a t i o ~ ~  of a genus, or a scctiun, or a sub-gonus &c. is by 
no rncuns euny. I t  seems ru t l~cr  cortnln tl111t tllcse limits vary in diffe1~'llt 
species, U I I ~  thnt tt1c.y have to Ije rletcrmmuud lu oacl~ iustnnco according LO tho 
charactel% of the group of at~ilnule to  wllicl~ they rcfer. (ED,) 
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easily depressed by force, so as t o  form little shallow hollows 
instead ; but the narrow border, slirrounrling each of thcm, still re- 
mains marked and unmistakable. Small shields of the breast and 
thront hexagonal, also with a central convexity and nnrrow clepressetl 
border. Shields of under side of hind legs, pentngonal, in  otlier 
respects similar to  the last. Shields of under side of fore legs the 
snme, but much smaller than the scntes of the under sides of the 
hind legs. 

Anterior frontal scales of head slightly keeled, transversely. Pos- 
terior frontal scales larger, but not keeled. Vertical scales,-a srnall 
circle of eight scales, with one in  the middle of the circle,-in the centre 
of the vertex. Superciliary scales slnall ant1 gmnular. 

Scales in centre of chin long-shapecl, but vcry snlnll and grannlnr, 
and arranged in regular longiturlinnl series, anteriorly converging. 

There is a slight shnllorv, longitudinnl groove in the centre of the 
npper surface of the snout,--which mesial, supra-rostra1 groove, thongh 
common to and peculiarly chnmcteristic of all the  Vnrani, iu  not 
noticed at  all by Giinther, i n  any of his descriptions, although i t  np- 
penrs plaiuly enough in his plate showing an upper view of the l~cnds 
of 1'. d m c ~ ~ n a ,  V. Iunatus and V.  nelil~lows. 

The nostrils, in the present spccics, forln an elongntctl, curved, nnd 
rather narrow slit, situnted, on either sitle, about 4 of an inch in front 
of the eyes, and a little over 4 an inch fro111 the en11 of the snout ; or 
much nearer to  the eye, t l ~ n n  to the  end of the snout. 

The eyes are situated further fortvard, or nearer to tlie snont, than 
i n  either P. lundus, or V. draccene. 

The ears are ~ i t n a t e d  about 2 of an inch behind the  eye. 

Colorntion and nurrkiny8.-These are very peculinr, and the color~rs 
vcry bright nnd beautiful, mlien the animal is alive, or only recently 
dend ; but the bright colours fade nwny very mucll, after tlle sliill is 
stillfed anti dried,--a change which gradually took place in the stuffed 
skin of the present specimen, little remnining but the black markings, 
tllc original yellow ground colour much fudcd, axld some slight trncex 
of t l ~ e  formerly existing orange tints, ml~ich tot~t e~isen~ble of conspicu- 
011s hues, gave the animal quite a gaudy nppcnrance, r~l len i t  came 
first into my possession, qnite fresh, or, indeed, then still half nlirc. 
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The upper sririace of tlie snout is marked with some black dsshes. 
Vertex and occiput of head black. Another line rnns from below 

the eye to the ear. Another black line, or stripe &na fmm behind 

each eye, on either side, to  a poiut above the ear, and then continues 
backwards, on each side of the nape, to  the  middle of the h c k  of the 
neck, where i t  stops. These two lines, or stripes, tlins converge, and 
nearly meet on the back of the neck. The ground colonr on either 
side of the black stripe which runs from behitld the eye is  of a bright 
gamboge yellow, for~ning two longitudinal bmds of yellow behind the 
eye, with the black stripe in  the  midst. A black stripe also runs, on 
either side, from the b w k  of the ear t o  a point between the  shoulders, 
where these tmo lines unito, forming an acute angle of which the  apex 
is directed posteriorly. A single black stripe runs from the centre of 
the  occiput backwards, to  the centre of tlie nnglo fornled by junction 
of the two black stripes which run from the ear to a point between 
the  shoulders, and unites with these lines there, dividing the receding 
angle i n  the midst. Rudiments of smaller black lines, converging 
towards the same point, and pale inky, or ashy-black, shadings, appear 
between the larger converging stripes. From the apex of this pos- 
teriorly directed angle of black, between the shoulders, a norrow lon- 
gitudinal black stripe runs backwards along the centre of the back, to 
near the root of the tail-but not quite reaching it,-tapering off 
more and more finely in  a posterior direction, until it disappears 
above the lumbar region. Ground colour of the back of the neck, 
between the black stripes, a bright orange, when the animal is living, 
or but recently Irilled, (fading after the skin is stuffed). The sides of 
the  neck and eliouldem gamboge yellow, and marked with severs1 
round, blackish ashy colonred blotches, or ocel2i,--two oil tlie bhonldem 
being the most conspicuous. Sides of body, and sides of back, marked 
wit11 round gamboge yellow spots, or blotches, with ashy colonred 
cloudings between them. General ground colonr of back, pale 
greenisli ashy, mixed with bright yellow. No rings, or ~narks,  on the 
under eide of the throat, which is of a dirty white colour. Belly 
white. 

Tail round, with not the slightest sign of any longitudinal ridge, 
keel, or crest,- .:nd more thin and tapering than in either F-. drat- 
or V. Zutlntrte. 
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Legs short ; toes rather slender, and shorter, in  proportion, than 
those of V. Zunatrrs. 

Head much flattened, or depressed.* 
Teeth 10 in upper, a n 1  10 in lower jaw, short, conical, and slightly 

recurved. 

This is a true dry-land Paranus : the only two individuals of this 
species which I have seen, having been found in the most dry, aud 
dusty places possible, far removed from water ; and both were fouud 
i n  the neighbourhood of Sikandra, not far from the high road from 
Agrn to that  place. 

I ~f.ould here take the opportunity of observing, with regard to  
Varcs?am d ~ a c e n a ,  and V. lunatt~s, that I can~iot imagine why Giin- 
ther  has called them ' I  Water Lizards," ay they have nothing to do 
with water, and are always found in the driest places I 

I wonld also remark that  Varanw jhvescetbe has nothing in 
common with the above species, and should, I think, fort11 thc 

type of a separate genus, or sub-genus, as a liuk between the 
t rue land Va~ani ,  aud the Hydro-sauri. For, being a decidedly 
aquatic species, ParanusJllccveece~w has a strong and deep longitudirial 
ridge or " crest," on the upper side of tho tail, almost like that 
of a Hydro-saurw. The hcnd also is  higher aud more tria~igiilar 
than that of the true laud T h r a ~ ~ i ;  and the scales of the body are 
larger, and so stro~igly aud sharply keeled arid pointed, as to  form a 

most marked distinction. The tlentitiou also is different. 
And ?? JEavescene, besides, has mot the " ccntrul-supra-rostra1 

groove," which I before meut ioud  as distiiigtiishirig the true dry- 
land Parani. Both Para),tcs d r a c m  anti V. lulbntrcs are very coiu- 
naon about Agra. ; I have, tliereforc, had fnll opportilility oE co~up:iring 

my new Paranus with numerous specimens of those two cornmotl 
species. V. nebnlosu is not found here. 

I think Giinthcr is mistaken in ascribing only " ninety" transverse 
series of scutes, from the gnlar fold to the  loin, t o  V. draccena; for 

all t h e  specimens of that  species which I have obtained here, have not 

* The photograph from mhioh the sketch on p. 196 is takrn shews tl;o hond 
to be rcrnarknbly broad and the snout short, what principally distiuguiahes this 
specios when cornparod wit11 V.  l r i ~ ~ a t u s ,  and ott~or known 11i(lian forme. Un- 
fortunntoly tho photograpll in uot clear nucl is was impossible to give muoh 
more than u currect ou~liuo of the head. (Eu.) 



196 Descriptions of Ituo ,~mo specie8 of Reptiles. [No. 3, 1 
lese t h m  95 transverse series ! m i l e  in a specimen of Varanlur 
flavescem, in my possession, bn the other hand, I find only 67 trans- 
verse series (at most) instead of " 70," as given by Giinther ! I find, 
also, that V. Zttnattu has, more columouly, less than " 105" series; 
or, generally, about 103. The longest specimen of Paranus lunniua 
in my posscssion, measures 2 feet, 9 inches ; and the longest specimen 
of P. drac~na,  3 feet 6 inches. 

I t  appears to be a law of nature, that the more terrestrial any 
species of Paranus is, the greater in number, and the smaller in size, 
are the transverse series of scutes, on the uilder side of the body ; and 
the more aquatic any specics of Varanus is, the lesser in number y l d  
larger in eiw these series of scutes arc. 

pya I;,,-,- WW&~ -83-f I.-fd--JmLF(I 

Order.-OPHIDIA. 
Stcb-0rcr.-COLUBRINI INNOCUI. 
F~mily.-HONALOPSID a. 
Geniur.-FERANIOIDES (Gcn. X o v . )  
Species.-F. Jamneetica, Cnrlleyle. 
Hubitat.-River Jamna, near Agra. 
Date of capture.-March, 1868. 

Specific character.-Scales in 29 series. Elltire length of snnlic, fl.or~l 
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snout t o  en11 of tail, 2 feet, 1 inch. Length of tail 3P inches. Circum- 
ference of body, a t  thickest part, 2) inches. Length of head, from 
end of snout to  nape, i t h  of an inch. Greatest breadth of head across, 
4 t h  of a n  inch. 

Description.*-Body thick, for the  size of the snake. Head tliicl;, 
broad, somewhat Cerberine in  appearance, and distinct from tlie neck. 
Tail short, rather quickly but evenly tapering, and slightly compress- 
e d  laterally, so as to form a sort of ridge on the back of that part. 

Plates on top of head (posterior to  nasals, and above eye) large 
posteriorly, and small anteriorly, 

2 1 1  
2 1 1  

and arranged as 3 or I 1  I . Anterior frontal plates 2, triangular, 

2 1 1  
with the two outer sides rounded. Posterior-frontal plates of a 
curved, diagonally elongated, or oblong, irregular pcntagonal shape, 
situated (with regard to their greater axis) in  a somewhat diagonal 
position to  the central longitudinal line that  divides the froritnl 
plates in the midst. The anterior side of these post-frontal plates 
is concave. Vertical plate pcntagonal, longer than broad, shaped 
like an elongated heraldic shield of which the lower point of 
the  sliield runs posteriorly, for about one quarter distance, be- 
tween the two occipitals. Supraciliary plates (one over each eye) 
smaller than the vertical, of a sub-conic form, or semi-elliptical 
shape, curved over the eye, and trl~ncated posteriorly, of which 
the  broad base abuts posteriorly, against the advance of the two large 
occipital plates. These are very large, each an irregular sided hexagon 
( the two posterior sides of the irregular hexagon being very small, 
t h e  other sides long,-especially the outer). No plates towards tho 
nape ; the nape being covered with multi-angular, pentagonal, quadri- 

* This interesting new spocies was poiuted out to tho nuthor of this paper by 
Dr. T. C. Jordon who, a s  s tated in tllo Proceedings of thi8 Society for hIarc11, 
p. 105, contemplated to describe tho snme in itis fortl~comiug work on the " Ilep- 
tilos of Iudia," but who was so cou~.tco~ls as to disclaim the priority of poblica- 
tion,when requested for his opiuion on the matter.-The snake priucipnlly difTers 
from Fmania by its round pupil, and is in this respect one of tile rare iustnuces 
recorded among the H o u n ~ o r s ~ u . ~ ,  most of which llnvo a narrow vertical pupil 
of the oye. Tho dentition would also appear to be peculiar, but ou this p o ~ r ~ t  
our informatiun is as yct very dcfiricnt r e ~ n r d i n g  a lruge number of our 1ndl:in 
snakes. (ED.) 
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lateral, and ovoitl scales, of which the three most anterior and centrsl 
ones are tliu largest and most conspicuous ; the  first central scale of 
the unpe of the neck, which fits in at  the  posterior angle of the 
junction of the two occipitals, is pentagonal, t nd the largest. In 
reality, the occipital plates do not cover the whole of the back of the 
occiput proper, or do not reach to the nape ; so that, the first dorsal 
(or rather cervical) scales arc, i n  fact, situated on the occiput : and 
hence tlie l i e d  of this snnlre looks as if only the anterior hall of its 
upper-suulface, were covcred witli plates, and the posterior lialf with 
scales. This is a strongly marked peculiarity which a t  one* serves 
to di~t inguish this snake. 

Nasal orifices narrow-shaped and curved, partially covered with a 
valve (capable of being closed over the orifice, \\.hen the  snake is 
under water), the -nasal slit being situated, in  part, betmeen two 
plates, i. e. the prre-nasal, aud pout-nasal ; the prw-nasal plates (one 
on each side) being large, situated straight in front of the anterior 
frontals, and are slinped somewhat like an uneven disc of which a 
portion, posteriorly, 1ia.s been cut ont, leaving a sort of receding angle 
in  the posterior margin of the plate. And each pr=-nasal plate is 
also cleft posteriorly, from near its centre, by the nasal slit, 
tllcnce iliaking a short C I I ~ V C  baclrwards to  the line mhich separates tlie 
prw-nasals fro111 tlie post -nasals. The llltter are situated rather laternliy, 
being sluall aud oblong shaped. Tiic rostra1 plate is pentagonal, shaped 
like a triangle rising from a parallclogramic base of equal breadth 
with the base of tlie triangle, and the apex of the tri:lngle estends 
nearly hnlf may back betwcen tlie two prie-nns;lls. Upper labiala, on 
right side 6, on left side 5 ; the third labial entering the  orlit. 
T l ~ e  most posterior upper lnbial phtea (the 6th labial platc on one 
side, the 5th on the other) very large. Posterior to the proper liitcrxl 
upper labial plates on each side there is a Iargish sub-tcmpornl plate 
placed above two small plates. Tenlporal plates, propcr 4, small. 
Post-ocular plates 2, bituated one above tlie other. Ante-ocular 1, 
curved, long transversely. Loreal 1, smaller, of an irregulirr shaped, 
quadrilateral figure. ilIediun lower labials 2, very small, and situated 
one behind the other. Laterit1 lotver lilbiols 6,  on each side, the two 
anterior lateral lower labialu, on each side of the median lower lnbiills, 
very long. Chin bliields 2, very large. 



18t19.1 Descriplione of two tzew species of Reptiles. 100 

Eyes, rather small, ronnd ; dark ash coloured, with a round white 
pupil. 

Scales, smooth, not keeled, generally oval-shapeci, a ~ l d  in 29 series. 
Ventral plates proper, (from the throat to  the anals and includillg 

throat plates,) 153. Pre-nesal plates 4, in  pairs,-or i n  other words, 
two bifid plates. Post-nasal plates 7, i n  a transverse serioa of 4 arid 
8.  Sub-caudal plates proper 100, i n  pairs. Total lower platcs of 
under-part of body, 264. 

Colouring and markings.-Markings on plates on the top of the 
head of a sort of puce, or olivaceous mouse-brown, or a muddy 
olive chocolate colour. A narrow yellowish white curved line rnrls 
longitudinally along the centre of each of the occipital plates, and 
extends to  the nape. Anterior upper labials marked with dark 
blotches. A brond, dark olivaceous brown, narrowly-black-edged, 
stripe, runs along the cheeks, from the posterior upper labials, t o  
beyond the gape, backwards, as far as  the side of the neck. A yel- 
lowish-white stripe runs from the  bnck of the eye to  beyond the  
occipitals, as far as the back of the  neck, on each side, postoriorly, 
and is  again produced anteriorly as a narrow streak in front of tho 
eye, then running ronnd across the pm-frontals, (just behind the nasals) 
to meet the corresponding line on the other side ; the angular curve 
01 the streak as i t  crosses tho front of the hend, becoming lineally 
attenuated. There is a muddy olive chocolate coloured, longitudinal 
atripe on each side of the  nape of the neck, on the wales which lie 
immediately a t  the back of each of the  occipital plates, which unites 
anteriorly with the dark colouring of the  head plates. A longitudinal 
brond stripe of the same dark colour, occupies the centre of the  nape, 
which unites anteriorly with the dark colouring of the central head 
plates, and blends posteriorly with a large broad, oblong shaped, 
centrically narrowed, muddy olive-brown coloured, and narrowly 
black-edged blotch, occupying the whole of the back of the neck. A 
transverse, irregularly shaped, narrow, yellowish space, or band, runs 
off tranlrrersely, labrally on the neck, from each side of the dark nape 
mark, and divides tho large dark blotch on the bnck of the neck,-on 
each side,-from the dark check stripe, and unites below with the 
yellow of the sides of the neck. A dark line runs longitudinally 
throng11 thc pnc-oculais arid 11il~~lti. VCI tic111 ~ l ~ i e l t l  of the same dark 
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colonr. The whole of tlie dark n~arkings on the  top of the head, and 
ccntre of the napc, for111 a nnitctl 'figure resembling a barbed ni-row- 
head, of which tllc shaft is hrokcn off a little behind the posterior ends 
of the bnrb; the point of the nrrow-hend being directed fonvards, and 
terminating on the pra-frontnls. 

Whole of back ninrked with large, broad, round, or oval-shrrped, oli- 
vnccous mouse-brown or dark schistaceous olivnceons blotches, edged 
wit11 black ; these blotches are sometimes separate, or distinct from olio 
another, and sometinlcs confluent,-and in the latter case they resemble 
some kinds of chintz pnttern. The dorsal blotches become ~ u u c h  darker 
towards tlie tail,- nnd, a t  length, bccome quite black cross-bands on  tlie 
tnil itself. Between each of tliese broad dark colourcd blotclies, there is 
a nnrromish, greenish-yellow trnnsverse band, mliicli unites below with 
the bright yell on^ colour of the sicles. Ground colour of sides, briglit 
yellow, but marked mitli n clouble line of Intern1 dark, lozenge-shaped 
arid irregular shaped spots, large and smnll, of tlie sanle colonr as  the 
transverse blotcl~es of the back. Tlle larger of the lateral lozenge- 
shaped spots sometimes alternate wit11 tho Iatcral extensions of tho 
dorsnl blotches,-being soilletin~es sitnntctl in  the ~niclst of tlie yellow 
lateral interspaces. Groul~d colour of ventral plates yellolv, marked, 
in irregular alternation, with square-shaped black spots, ~vhich genernlly 

I i 

go  in pairs, or alternately 1 and 2, and sometin~cs singly, wit11 alter- 
nate yellow interspaces. 

Teeth very s~nnll,  apparently 22, in  upper luaxillary : 5th tooth, on 
each side bifid :-l~indn~ost toot11 broad, short and thick, or tubercular. 
There appear to  he (as fur ns I can see) cithcr 14, or 16 tectll in the 
lower maxillary : hindmost tooth longer than the others, shnrp and 
recurved : second hind tooth also'sharp and recurvcd. 

While a t  Allaliabad, the ycnr bcfore ln.st, 1 bought four living snakes 
from a make-catcher, wliich I think I might find reason t o  class in 
my new Genns Fe~nnioides,-if not actunlly identical as to  species 
with the individual above described. 

I n  colouring, they somemliat resembled certain snakes ~vliicli I re- 
member seeing in the Calcutta JInscum c*ollcction, nnn~cd by UIytll 
" Pytltonella," nnd by Giintlier l ~ o ~ ~ r r r l o ~ ~ s i ~ , "  the ITonltilol)sit/<r 
being the family to  which tlie Gcnns Zerania and EEi.a~aioidee 
belong. 

- -"".,.. ---- 
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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 .  

PART 11.-PHYSICAL SCIENCE. 

Contribution towards the knowledge of Ilidirol Arachtwidea; 
by F .  STOLICZKA, EsQ., Ph.  D., I?. G. S. &c. 

(With plates XVIII-XX.) 

[Rccoived 7th April, read 5th May, 1869.1 

With the exception of the C~LENTERATA, and probably the C R U ~ T A -  
CEA, few other branches of Indian Zoology hnve received so little 
attention ns the ARACHNOIDBA. I t  is renlly surprising to see, how 
very few, species of Indian Arachnoids there are recorded in the  
lending works on the subject by Wnlkenaer (Aptcres) nnd Koch 
(Die Arachniden &c.), when co~~lpnred with the great number from 
other foreign countries, which one would sripposc to  be in  this respect 
much less known than India. Walkenaer's descriptions of the Indian 
new species are, besides, often insufficient, to be of much use ; they are 
generally too short for the purpose of specific identification. A good 
number of Ceylon and some Indill11 ARAC~NOIDEA hnve been, however, 
carefully described by Koch. Those of the Ixiclinn Dutch possessions 
were, to a large extent, worked out by Dr. Doleschnll, and the Nnuritius 
and Rladngascnr species have been ruonogrnphed by Vinson. Severnl 
adtlitions to this fnuna were also lately luatlc b ~ .  Count Keyserling, 
Bluckmnll, an11 others. 
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One of the  most important works for the study of Indian Arach- 
noidea is  Scrvigny's excellent figures i n  the " Descript. Scient. 
de 1' Egypte," althongh his number of uew species will have to  be 
greatly reduced, if Wallrenaer's identifications prove t o  be come&. 
With the very wide geographical range, which many species of spiders 
are k~iown t o  possess, I expect Western India will have a great 
number of identical species with Arabia and Egypt, the Southern 
portions of the Peninsnla with Ceylon and partially also with Mauri- 
tius, the Southern Burmese and Malacca country with the Philippine 
and other inlands of the Indian Archipelago. There are undoubtedly 
some Western Indiau species the same as the Arabian, and probably 
European, but I have aa yet 80 very few niaterinls from that  part 
of the  country, that  I abstain a t  present from quoting specific 
names ; a list of them will be given i n  due time. Of the Arachnoid 
fauna of Bengal and the North Eastern provinces we scarcely know 
anything, for only very few species appear to have as yet  found 
access into European collectipns. I may here remark that  the dis- 
tinction of the faunas which have been pointed out in  the verbehrate 
animals between Western and Enstern India,-the one with an admix- 
ture of African, the other with that of Malayan types,-appears to 
be fully confirmed through the study of the A R A C H N O ~ ~ A .  I t  is 
really remarkable that in  examiuing a collection of spiders from our 
Eastern frontier, together with another made i n  Western India, often 
scarcely a single species will be found to be identical to  both parts. 
Bengal has a stroug admixture of Malayan types, and several species 
are common t o  i t  and Assam and Burma. The Western Hyn~alaya 
mountains possess in the Arachnoid fauna r prominently European 
character, na their general climate would lead us to expect, the 
Eastern Hymalaya probably contnin some Chineae or Malayan types, 
but of this we know exceedingly little. 

I t  is strange that not ouly dislike, but a real enmity and ill-feeling 
against Amchnoids, seems to Lave taken hold of men's minds. 'L Un- 
heeded, or regarded with repul~ive loathing by the ' cui a m '  
people of the present generation" says an able m i t e +  who did 
observe many a magnificent tropical Arachnoid I No doubt, the few 

~pecies  which secrete a poisonous fluid in  special glnnds, and through 

Dr. A. Adam, in Ann. and Mag. Niit. Hist., 1847, XX, p. 289. 



its use occasionally become dangcrons, are the source of all this ill- 
feeling which has been extended to the most useful animals. Harmless 
they are certainly on the whole, and as regards usefulness scarcely 
surpassed by any other class of animals. They wholly live on 
insects and destroy a very large number of those which often 
create great damage to either animal and vegetable life. Thus 
they are important agents in snstaining a proper balance in the 
economy of nature, and their nsefnlness actu~llly increases, by their 
not being dangerous in such a way, as insects often are. 

These are, however, not the only reasons which entitle the A R A ~ E -  
NOIDEA to a fair share of attention on the part of every observer of 
nature. Their in~tinct is often higher developed, than we find i t  in 
insects. This instinct not only  hems it~elf in the way in which they 
obtain their living, but also in the art of weaving in which they may 
be  aid to have been the teachers of man. Actually almost their 
whole life is nothing but s carrying out of clever arrangements, 
resnlting from a certain amount of thought and deliberation. The 
beanties of colour, the curio~ities of form, Bc. which they exhibit, are 
eqnally remarkable and interesting. It is, therefore, only natural that 
some of onr oldest classic writers have expressed their admiration of the 
works and the talent, exhibited by Arachnoids, in the most inspiring 
langnage, and many a beautiful idea in the mythology of the Greeks 
and Romans is interwoven with their manners and their mode of life. 

It is unnecessary for me to go here into those historical and other 
accounts, to excite interest and attention to the stndy of the Arach- 
noid~,-they speak for themselves. At  the same time, I believe, 
I am justified in saying that there are very few branches of zoology, 
which would reward the zeal of the student with greater success, aa 
regards new forms of animals, than the Arachnoids. Almost every- 
thing that we see and observe about us is a novelty to science ; for 
if i t  is not actually so as to mere form, it ie pretty certain to be 80 a8 

to  the real value in the stndy of geographical distribution, &c. 

Several yeaw elapsed since that I began to collect materials for a 
Monograph of the Indian SCORPIONLDB, having in view to initiate 
the stndy of the Arachnoids in this country by the description of a 
group, the animals of which are more generally and better knowu than 
common spiders. I found, however, that i t  would be  roba ably many 

, C J L  LcL~&(,;I .-L 
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years, before I should be able to go on with this work ; but meanrrbile 
I have collected a large number of species from various ordera oi the 
class, and out of these I have on this occasion selected a few charmc- 
teristic species of each family. I have only omitted the  aquatic 
(PYCNOQONIDX and COLOPODA) and the parasitic forms (Ac--IRA). 
They are too minute to  be observcd with ease, though of the Ac-LRINA 
some such species, for instance as those which in very largc qr~antitiea 
destroy the leaves of the tea plant, mill be worthy of exa~nination. 
Of the other orders, the PEDIPALPI, (including P s ~ u ~ o s c o n ~ ~ o ~ ~ s )  
SOLIFUQB, Y~ALANQIDEA and ARANEIDEA, I sl~all of each describe one 
or more species. One of the chief objects of this selection of rarious 
species, of all of which illnstrations* are here given is, as I said, to 
attract the attention and a t  tlie Fame time also to  facilitate the  study 

of the Indian ARACEINOIDEA. I hope that, wit11 the assistance of irirnds, 
who will collect those rjpecies ~vhicti they find in their neigl~bou~~hood, 
me may obtniu the ~llaterials for a work nhicli may forni a parallel to 
that  n~agnificent publication of the Ray Society, " the English spiders" 
by Mr. Black~rall. Tile Indian Moser~m is a safe cnstody for all these 
objects, and I shall have already to lucntion in the present paper 
a few species, for mliich I am indebted to Dr. J. Anderson, the Cum- 
tor of the Indian Rluseum ; they are species collected by BIt?ssrs. 
Peel, Gregory and IIanghton in Assanl and adjoining district?. 
C e ~ ~ t r a l  India is also very rich and will, I hope, furnish ~ n a n y  species 
of spidera and scorpions. 

Order, P E  DIPALPI. 
This order includes those A R A C ~ N O ~ D E A  in which the palpi are 

prolonged, often strongly thickened, anti terminating with moveable 
claws or cl~eliceres. The scorpions may be cnlled the typical fornis of 

the order. One of the most i~iiportnut recent essays on the classifica- 
tion of Pedipnlpi is by Dr. Peters, printed in the dlonathsberichte oi 
the Berlin Acade~ny for 1861. 

TELPPE-IONTJS, L a t r .  

The Telyphoni extet.ually yery much resemble the scorpions, but 
they hnve, in place of R segmented tail with n s t i~ ig  at  eud, a sinlple 

The menanrementa nro always given in millimeters, so nu to avoid differ- 
encca which may result from the use of n geographical nnd an English inch. 



multi-articnlated seta, antl are therefore hnrnilew. Tllcp nlso linve 
t h e  feet much longer than the pnlpi, \rliilo in the scorpions the 

contrary is the cnse. Lncns pi~blishetl, 1885, amonogmph of the genus 
i n  Guerins ' I  I\Ingnsin de Zoologie," which is s in~ply copied by  Gervais 
i n  Wnlkenaer's AptGres," 1-01. iii. I<och ' l  Die Arttcl~riitlcn" &c. 
vol. x, and other authors, have einee described several other specics. 
T h e  North American SCORPIOS~DX linve been moiiogrnpl~ed in 1863 by 
Mr .  Rood  (see Journ. Acnd. Nnt. Sc., I'hil., 2nd ser., vol. ii, p. 355). 

The species of Telyphoni nre all remnrliably like each other, and i t  
is very difficult to find any strilring distinctions bet\reen them. In  
habits they are qnite siniilar to the scorpions, living in clamp places 
under stones &c. ; not unusunlly they are met with in houses. 

Telyphonus Assamensis, Stot. P1. XIX, Fig. 1. 
Body depressed, all over finely granulated; general colour above 

dark brown, blaclzisli on the thorax and pnlpi, paler on the abtlomen 
and feet ; below, the same parts respectively still paler antl more dis- 
tinctly redclisli. 

The thorax is much longer than brond, surrounded with a thin, 
raised margin ; its front part is sub-trinngnlar, somewhat higher than 
t h e  rest. The anterior anilc, near which tlic two centrnl eyes are 
situated is obtuse ; the centrnl eyes themselves are slightly pron~inont 
and sepnrnted from each other by a round snlooth tubercle. The region 
of the lnternl eyes is also sliglitly prominent, two eyes, of which the 
lower is much t l ~ e  larger, being contiguous, and situated on tlie front 
side of the prominence, while tlie third is the smnllest ant1 sornewl~nt 
more distant. The posterior part of the thornx which is nearly double 
as long as the anterior has, on the surface, nnnierous clepressiona of 
which n centrnl longitndinnl groove is the most conspicuous. 

The pnlpi are nbout as long ns tlie nbdo~nen, thcy are very stout. 
The first nioveable segment has 4 spines 011 the upper inner edge, 
the last two hnre a corninon bnsc nnd tlie outer orio is tlie stronger; 
tlie upper antcrior edge hns only one spine, nnd the lowcr two subequal 
ones on a coulmon bnse. The eecond segmcnt wliicli is very obliquely 
articulated to  the first has one sninll spine on the lolrer front edge ; the 
third has nuteriorly one inuer long process, and t l ~ e  fourth a s~naller 
intenial one, bnt a much larger external, articnlnted and slightly 
curved. 
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The mnxillrre are very short, pointed, horizontal. The  feet of the 
fimt pair are the thinnest and longest, the metatarsi, [or should these be 
considered aa the tibiae ? J are one long segment, the tarsi are made np of 
8 short points and terminate without clams. The other feet are mnch 
more robust, the fourth is longer than the third and the third longer 
than the second, the lnst two being sub-equnl. Each of the feet has only 
a very short thick metatarsus, and the tarsi consist of four jointq, the 
last of which tenninates with two strong claws; on the fourth pair 
of feet thero is usually a fifth segment well defined. 

Below, the front part is occupied by the immoveaMe base or the 
basal uegment of the palpi which forms a broad triangle, separated 
longitudinally by a groove next to which in front there is a very 
strong slightly curvet1 spine. The coxw of the three l i~st  pair of feet, 
(the first being articnlated much higher) are broad, ~ l rnos t  contiguons, 
leaving behind the last only a small triangle aa the rultir~lent of the 
sternum. 

The abdomen is mnch elongnted with sub-pnrnllel sidee ; it consista 
of aminute first and 8 other lnrger segments, each of which has about 
the centre a pair of rounded depressions. Below, the first segment is 
the longest and the two subseqnent ones, are very short ; in  t h e  centre 
of the first the sexual opening is situated. 

The seta is very slender, longer than the abdomen, attenunted 
towards the end, and consists of from 35 to 40 short segments, gradually 
becoming smaller toward, the t i p ;  occasionally sonlo of the middle 
ones are a little longer than others. The base of the seta is formed 
of three segments, the last being the longest and cylind~ical, the two 
previous more flattened and very short. 

The size of this species varies very much. Young specimens are 
often found scarcely half an inch loug, and others more fully grown 
which exceed two inches; the last are the Inrgcst I have observed; 
the former also differ in colour, being usually more reddish brown, 
while older ones are dark or blnclrish brown. 

*Length of the thorax 16.4 m.m.; its width about the middle 10 m.m. 
--- abdomen 22 m.m. ; - 11 n1.m. 

The nomenclntnre of the different partn of the body will be fully mder- 
stood by a refere~~ce to the explenation ~ccompauying the plates. 
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Length of the abdomiual seta (including the base) 31.5 m.m. 
.............................. ,, of the cheliceres, 29.0 ,, ,, 

............... ,, of one foot of the first pair, 57.0 ,, ,, -- 2nd -- ............... 30.5 ,, ,, 
-- 3rd - ............... 34.0 ., ,, 

-- 4th - ............... 46.0 ., ,, 
Wl~nt  distinguishes the present species in particular are the 

various depressions on the thornx, the entirely vertical position 
of the posterior lateral eyes, the thin raised margin which surrourids 
the thorax aud abdomen, aud the long seta with very numerous small 
segments. TeZyph. eyinimanw, Lucas, of unknown habitat, is v c ~ y  
closely allied to our species, but the feet aud palpi are in proportion 
t o  those of ours shorter, and the tarsi of the first phir of feet not 
so  nunlerouri. Another still more closely allied species is described 
by Dlr. H. C. Wood from China as Telyph. Sti~npsonii (Proe. Aead. 
Nat. Sci., Phil., 1861, p. 312); however the palpi, or cheliceres, 
of this species are described as somewhat different, the deuticulation 
of the first n~oveable segment being very similar, but the third is 
larger thau the others, which is not exactly the case in our species. 
The third segment has in I: Stiinpsonii two minute spines above 
and the terminal internal process is bifid, and the processes of the 
fourth point are strongly serrated, while in the Assam species the 
process is not divided, and the upper spines on the third, as well as 
the  strong nei~ntion of the fourth are absent. 

Loc. Assam. A large number of specimens of this species hna been 
sent by Messrs. Peel, Haugliton and Gregory. These specimens vary. 
i n  size fro~u half an inch to  two inches, but they evidently are only 
different stages of age of one and the sanie species. The young speci- 
mens are sometimes of a quite uniforln reddish brown colour and 
have coulparatively a longer tail than the old ones, while the spiuea 
on the second (externally the 1st) segment of the palpi are not perfectly 
developed. The species lives in damp places under stones, and is also 
often met with in bath-rooms of houses, in company with trne scorpions. 
My colleague Mr. V. Ball informs me that he also procured a species 
0f.a Telyphonua in Western Bengal, it may be the aawe as the present, 
but moro likely another species which Koch describe6 from the East 
Indies. Several specimens of thie species also exist in the old collcc- 
t ion of the Asiatic Society, but no record of localities exists. 
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Order, S O L I F U G B .  

Family, QALEOD I D E .  

Tlle ani~uals, for~liir~g this division of the dracl~noiden, h a r e  the 
general form of true spiders, the abilorilen beiug distiuct from the 
thorax, i t  is, however, distinctly n~iuulnted axid not provided at  its 
end with any kind of spinners ; the palpi are of a somevihnt similar 
form and length, as the feet. The peculiarity of tlie abdomen slid 
tlie pnlpi has caused tlie separation of this single family of the 
GALEODIDE illto a sepnrnte order. The nnimnls are, bcsicles, characterised 
by the lrorieo~~ttrl form of the falcer, tcr~uinatiiig with an upper fised 
and a lower immoveable claw; they ouly have two eyes, like the 
Pi~nlangia, placed on a common tubercle on the thorax ; all of them 
also appenr to have a number of wing-like appeudages on tlle loner 
side of tlie arlterior portion of the last pnir of feet ; tlie pl~ysiological 
functions of these nppendnges is however, I believe, still unknowu ; 
they ouly live in  warm climates. 

Koch pnblished a ruonogrnph of tlie family in  vol. rii i  of the l L  Archiv 
fur  Naturgcscliichte" 1812, p. 350. The author suggests a division, 
according to the uumber of segments of the tarsi, i n  SoYpuya, Lich- 
tenstoin, Qnleotles, Olivier, Aellopus, Kuch, Rilax, H e r ~ ~ i n n n  and 
Qlr~uia, Koch. A few additional species are recorded by Gervais in 
Walkeiiacr's " Aptires," vol iii, p. 90, but very few other species 
appear to liave been desclibed since. Tile Indian  specie^ mostly beem 
to beloilg to tlie geuus 

GXLEODES, Oliv. 

These have the tarsi of tlie 2nd a ~ i d  3rd pnir of feet with 2, and 
those of the 4th with 3 segmeuts. There have beeu, I tlliuk, 
three speciea nn~ned from I~itlin. Tlic rnost common, said to  have 
been nlready known to Aristoteles, is the Bellgal species Gul. 
fatnlis, Herbst. (Ungeflfigelte Jns. p. 32, pl. I, fig 1)) wliich has the 
cephalothorax nearly triangular, colisitlernbly depressed and cl~anueled 
i n  front, the nppen~lages of tlic fourth feet nearly sessile, and these 
last inore hairy tlla~l the otliers. A second species was lla~ued by 
Gervais, G.  breci')es, and is said to  be f ro~u  Nepaul (lirnlkenaer, 
AptArcs, vol. iii, p. 87). I t  is stated to have a sliort and stout body, 
n thin lamina in front of the hcad (cephalotkornx) which is nearly 



smooth and brownish, the abdomen elongated oval, the feet short and 
pale reddish, the tarsi brown, and the falces strongly denticulated, 
blackish. With neither of the species can the one here described 
from Western Bengal be identified, but a fourth species, apparently, 
from Central nnd Northern India, was named by Cnpt. Hntton, Gal. 
(vorax 1) (see Journal Asiatic Society Beng., vol. xi, pt. 11, 1842, 
p. 857). Capt. Hutton gives there a very full and interesting acconnt of 
the habits and manners of a large species of Baleodcs. It is said to 
occnr in Northern India, the Punjab and Afghanistan. The usual size 
is 24-2Q inch., and the abdomen is equal to a thrush's egg. Capt. 
Hutton's description is in other respects so general, that it  wonld be 
impossiMe to identify any species with it ; I can only sny that neither 
the form nor the size of the body of the new species, here described, 
appear to coincide with the account given of G. (vorax 3, while the 
common Indian species, Gal. fatalk, is often said to reach the esme 
size as the last, and I rather think it doubtful if they are distinct 
species. 

The Qakodea appear to be common all over India, but especially 
in the South. Mr. H. F. Blanford tells me thst he observed them 
in large numbers and of great size in the Trichinopoly and Arcot 
districts. I t  would be especially interesting to observe these, and 
also those occurring in Western India, and to compare them with the 
Persian, Arabian, and Egyptain species, from which countries many 
are known. 

Galeodes orientalis, Stol. PI. XVIII ,  Figs. 4-6. 

. General colour above yellowish brown ; the terminations of the 
tnlces dark brown ; eyes Mack ; abdomen blnckish grey, pale a t  the 
i d e s ;  feet yellowial~, brown in the middle; the last ante-terminal 
segments of the,pdpi brown; below, nniform whitish or yellowish. 

The cephalothorax is sub-quadrangular, broader in front than 
belliud, the anterior part is co~isiderably higher than the posterior, 
sloping in front towards a sharpened, dark brown edge, deeply indented 
juet before the projecting corners ; along the whole of the posterior (and 
partially lateral) edge there is a very deep groove present ; the surface 
is finely granular, and like tlte ruedian segments covered with lougish 
hairtj, those of the abdonleu being, houvevcr, much more numerous and 

27 



210 Jndint~ Avachmitlea. [No. 4, 

shorter than others. The falces are a little longer than the thorax, the 
two segments being strongly inflated, thickly set with moderately long 
stiff hairs ; and two dark brown longitudinal stripes on the upper side of 

. each are distinct. Their claws are attenuated, slightly incnrved ; the 
upper is finely serrnted inside, thelower moveable joint being t h e  strong- 
ger one ; they areunequal, theleft pairof the falcesbeing distinctly longer 
than the right one, and each of them has, above near the claws, one hog 
horny appenclage, sometliing of the form of a' plume. The pillpi are 
much longer than the entire body from the tip of the falces to  the anus, 
they are very stout; the lant or terminal joint is  the shortest, inflated 
a t  the end, internnlly supplied with a brownish lamina, which hes on 
the inner side a circular rather prominent field, and next t o  i t  on the 
outer side are two small tubercles, one below the other. 

The three segments forming the thorax are distinctly separated and 
become gradually smaller towards the abdomen ; the last pair of feet is 
by far the longest, then come the third and the first which are nearly 
of the same size, each of them being about equal to the length of the 
whole body. The first pair is without claws, the other pairs each 
possess two slender claws. All the feet are covered wit11 numerous 
long and very thin hairs, unequal in  size; on the first pair and on tbe 
palpi some of them are particularly elongated. 

The abdomen ia eliptical, co~npoaed of 9 segments, thickly covered 
with short hairs, equally narrow in front and behind, where it  is 
slightly raised; in  fresh fipecimens i t  is somewhat inflated, but in 
dried ones it  becomes more flattened ; the ventral side, a t  the beginning 
of which the stigmata and the genital opening are situated, has central- 
ly  a deep longitudinal groove; the anus is terminal, situated in an 
almost perpendicular slit ; the abdomen is, as stated before, blackieh 
grey above, yellorvish on the sides and below. 

8 .  The male is perfectly similar to the female in form and colonrs- 
tion, but very much snlaller ; it has the left falces also a little longer 
than the right ones, and both with similar plume-like appendages ; the 
palpi appear t o  be in  proportion a little longer than they are i n  the 
female, (though not so well expressed in the figure, the body having 
been a little too long) ; the penultimate segment is dark brown, 
the last one has at  the end a white skin, slightly emargiiiated and 
folded a t  the t e r m i n ~ l  edge. 
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9 8 
............... Length of the cephalothorax, 6 m.m. 4 m . ~ .  

.............................. Width in front, 7 ,, ,, 4.5 ,, ,, 
... Length of the three thoracic segments, 5 ,, ,, 3.5 ,, ,, 

..................... Length of the abdomen, 1 2  ,, ,, 8.5 ,, ,, 
....... Width ,, ,, ,, in the middle 8 ,, ,, 5 ,, ,, 

..................... Length of the palpi, 43 9, ,, 30 ,,,, 
Length of one of the first   air of feet, 33 ,, ,, 1 . 5  , , - 
- 2nd ............... 27 ,, ,, 17 ,, ,, 

3rd ............... 3 2 , , , ,  23 ,,,, 
............... 4th 50 ,, ,, 33 ,, ,, 

This species most clonely resembles the one figured by Savigny (in 
the Exped. de llEgypt, &c.) as ff. arenoides. Koch (Archiv fiir 
Natnrgeschichte, viii, 1842, p. 353) considers i t  distinct froni the 
European ff. arenoides of Pallss, and names it G.  Arabe. This 
species is, according to Koch, pale yellowish, with two brown stripes 
on the falces, two large spots on the cephalothorax, and a longi- 
tudinal stripe on the body. The present species differs from it 
by the want of any spots on the cephalothorax and I)y having in both 
sexes the palpi much longer in proportion to the body. 

Loc. The two figured specimens were obtained by Mr. T. H. 
Hughes in tho Birbhlim district of Western Bengal ; I have also 
obtained lately some specimens from the neighbourhood of Delhi 
through Mr. R. Mitchell ; the species appears to be common there. 

Order, PHALANQIDEA. 

Family, P H A L A N Q I D a .  

The PEKALANGIDB belong to a small division of Arachnoidea, which 
have the cephalothorax not distinctly separated from the abdomen, 
but, in other respects, greatly approach true spiders ; they have the 
feet usually very long and slender in proportion to the body, and 
the thorax bears on a prominence two large eyes ; in some species two 
other s ~ a l l  accessory eyes are said to exist ; the falces co~isist of 
two seg~nents the second of which ia didactylons at the end, possessing 
a moveable short claw. 

The vitality of the feet of the Phalnngia h a  been often uoticed, 
and I would call the attention of any one iuterested in the subject to 
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a very interesting paper of Mr. Lindemnnn in the Bull. Soc. Mosean 
vol. xxxvii, pt. 11, (p. 537). The author describes here the mos- 
cnlar systeni with some detail, and points out how the PknZangla use 
their two alternate pairs of feet when nloving about. The  paper ia 
important because this mode of rnuscnlar actions aa well applies to 
the largest number of other Araehnoidea. 

Koch in his " Uebersicht lies Archliidensystems," Niirnberg, 1839, 
pt. 11, referred the C~ALEODIDE and PHALAN~IDB to the order SOLIPUGB, 
and the genera allied to the PHALANQID~ ho separated into 5 families 
TROQULID=, SIBONIDB, GONYLEPTIDZ, COSYETIDB and OPILIONIDX, 
the last named beiug equivalent to  the present family PEAL\N~ID+ 
which have the last pair of feet similar to  the others, the cheliceres 
or palpi without spines, &c. 

The distinction of genera in this family is now principally brrsed 
upon the form of the thorax and the spi~ies surrouncling the eyea 
Strictly speaking they are t o  a great extent xnerely convenient 
sections, for those characters pass so gradunlly one into tlie other, 
that a strict generic definition, in the manner proposed by Koch, is 
quite impossible. Koch's previous divisions of 1 2  genera is on the 
contrary based upon the number of tarsal segments, and seems in some 
respects preferable ; but i t  it; scarcely necessary to  say tha t  no single 
characters alone ought to  be taken as leading in such cases. 

The English species of this fanlily were monographed by Mr. R. H. 
BIeade (Ann. Mag. Nat. Hist., 1855, vol. xv, p. 393, with additions in 
vol. vii, 1861, of the same Annals). Koch (Amchniden, vols. ii and 
viii) described a large number of European and foreign species, but 
only very few Asiatic, and hardly any Indian ones. 

BAGRELLA, Nov. gen. 
Koch has proposed the genus LEIOBUNUM to include those species 

which have the edges of the eyes hnlooth, no processes on the palpi md 
a short body with very long legs. To some other, appnrently Asintic 
species with one horn on the abdomcn and 25  segnlenb of the l s t ,  3rd 
and 4th pair of fcet, Koch gav; (Arachniden vol. xvi) the name Acan- 
thmotue,(see Koch's Uebers. d. Arach., pt. II,1839), but this name has 
already been applied in 1835  by Owen to an Amphipoden Crustncean. 
It seems to me, however, that there is sufficient ground for a new !generic 
separntion of the species with a spiuy abdomen from Lekobununc, for in 



this genus the segments of tlie body are distinctly traceable above, while 
i n  Bagrella the upper surface is almost uniformly coriaceous, only the 
termiual portion consisting of distinct segments. As regards the position 
of the eyes with their smootl~margins, and also as regards the forru of the  
palpi,fnlces,feet, &c., bothgenera aremuch alike. I n  Gagrella the meta- 

tarsal and tarsal segments are very numerous, differing with the length 
of the feet ; the  former vary from 5-8 on the 1st  and 3rd pair of feet, 
and from 7-15 on the 2nd and 4 th  pnir, the latter vary from 20-30 on 
t h e  1st and 3rd and from 30 to nbout 1 0 0  on tlie  other^ ; all the joints 
of the tarsi become very gradually shorter towards thcir tertniuations, 
and each of the tarsal and metatarsal parts is providedat its end with a mi- 
nute  spine. Herbat described from the  East Indies a brownPi~u2nngiz~m 
monoeanthunr which has the thornx posteriorly truncated. Koch describ- 
ed  from Bombay an Acanthonotw niger (Arach. xvi, p. 61, p. 159, p. 
15-41) which also differs from the next species in  the form of the body. 

Gagrella atrata, 8tol.  PI. XVIII, Fig. 2, P1. XX, Fig. 11.* 

The whole body is finely granular, above entirely black, below ashy or  
brownish ; the falces or cheliceres, the two terminnl segments of the 
palpi, the anterior small portious of the femora and the t a r ~ i  yellowish 
o r  pnle brown, the rest of the feet, &c. blackish brown. 

The cephalothorax is  somewhat semilunar, convex, in front 
provided with two short spines, a t  the  lateral edges emarginated 
opposite each coxa; posteriorly i t  isconcave, with adouble raisedmargin ; 
t h e  tubercle, bearing the eyes laterally, is  situated soniewlint below the  
middle : i t  is narrow a t  the base and furrowed along the middle. I n  
front and at  the sides of the ocular tul~ercle there are, besides, some 
indistinct depressions on t h e  surface of the thorax observable. 

The fnlces are thin, equal to about two-thirds of the leugth of the 
palpi, with the terminal claws brown. The palpi are nlso slender and a 

little shorter than tlie body, terminating with a single strong claw.- 
The  l ip  is very small, the so-called maxillse rather long, and i n  
common with the projecting bases of the palpi provided with short 
soft pnpillsc. The sternum is long, broader posteriorly, slightly 
concave at  the sides and with the  front edge, under whicli tlie sexual 

opening is situated, somewhat raised. The cox= are lo~lg, depressed, 
Thia represents a more common variety with a shorter body, than tho one 

ehewn in Fig. 2, PI. XVlII. 
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with serrnted cdges ; the feet are long and slender, the  second is tho 
longest, a little more than ten times as long aa the body, then coule 
the 4th, 3rd, and l s t ,  the last two being subequal, and a little more 
than half the length of the  first. The single claws are distinct only 
or1 the two last pairs of feet. The abdomen is about one-third longer 
than the thorax, with subparallel sides, and very obtusely poiuted 
posteriorly; the surface is slightly convex, coriaceous, with the txg- 

ments,-except the last three wliich are situated low down,-very 
indistinctly marked; a little before the centre i t  has a solid aliuost 
perpendicular spine. On the lower side there are oi~ly five segments 
very distinctly marked; below the base of the sternum there is on 
each side a sn~a l l  trachenn opening. 
Length of the thorax 2-2f m.m. ; i ts width 4.5-5 m.m., 

-- abdomen 4.7- 5.3 m.m,; -- 4.5-5 ,, ,, 
-- one foot of the first pair, ............... 22 m.m. 

2nd -- ............ 37  1, ,, - 3rd - ........... 2 0 , , , ,  
- - 4th  - ........... 3 2 , , , ,  

Loc. Neighbourhood of Calcutta ; I obtained a few specimens in 
an old native hut, and sonle others among old branches of wood. The 
animals are very quick in their movements. 

Gagrella signata, Stol. P1. XX, Fig. 10. 

The entire body is finely granular, a yellow line begins a t  the front 
end of the  thorax, divides just before the ocular tubercle, each branch 
becoming widened and extending along the lateral margius of the 
abdomen posteriorly ; the middle part of the nbdoiuen is purely black, 
the rest of the thorax and the feet brown with the joints darker, the 
palpi and falces on the lower surface rather pale, the sternum and 
abdomen partially ashy. 

This species which in general form resembles the former, differs 
considerably in  colounng. The body is rather short, or broadly oval; 
the cephalothorax hns no spines in  front, i t  has, however, a double 
ridge posteriorly, but the margin is moderately concave. The abdomen 
has one high and nearly perpendicular spine placed before tlie centre. The 
under surface is also quite similar to that of the last species, the coxa: 
being flatteiledand tierrutedoii theedges&c., (see fig. 10 a). The  ruost 



1869.1 Indian Arachnoiden. 21 5 

important distinction consists in the length of the feet ; thoseof the se- 
cond pair being the longest, nearly 18 times longer than the body, the 
tarsi are equal in  length to the ench preceding segment respectively ; 
the first pair of feet is scarcely longer than one half of the second, and 
is the strongeit ; the 4th comes next to the second but is much shorter, 
while the 3rd is only little shorter than the first. 
Length of the thorax 2.7 m.m. ; its width posteriorly 6 m.m. 
-- abdomen 5.2 m.m. ; -- 5.5 ,, 7 ,  

......... one of the first pair of feet 50 m. nl. 

- 211d ......... 9 5 , ,  ,, 
- -  3rd ......... 41,, ,, 

---- 4th - ......... 6 3 , ,  ., 
Loc. This species was sent by Mr. Peel to the Indinn Museum, from 

Sibsnugnr in Assall1 ; i t  appears to be very rare ; I have not observed 
i t  anywhere about Calcutta. 

Order, ARANACEA. 

Family, LINPPHIIDLE. 

HERSILIA, Savigny. 

This genns mas established for a species, H. caudata, from Egypt, 
collected during Napoleon's expedition to that country. Lncas 
published in 1836 in Guerins " Nagnsin do Zoologic" some valuable 
notes on the genus, pointing out its peculiarities as regards the position 
of the eyes, the great length of the slender feet and that of the two 
posterior appendages of the spinners. Lucas also described two species 
from the Nnlnbar coast, H. indica and Savignyd, but Wnlkenner 
(Aptbres, I, p. 372,) consicicrs the latter to be a young specimon of the 
fonner, tliough (1. cit., vol. iii, p. 433) he again does not seem to be 
certain of his former suggestion. The same author separates here 
Hereilia into two groups which he calls " Heteropodes" and " Ortho- 
podes,J' in the former the third pair of feet being very short, in the 
latter subequnl to the otliers. The species which I shall here ctmcribe 
belong8 to the former group ; i t  i8 quite distinct from either of 
the  two forms noticed by Lucas, bnt it is rather similnr to a species 
described by Blackwall from one of the Cape de Vercle Islands 
(St. Jago) ; I shall, however, point out the distinction of both (see Ann. 
aid Mag. Nat. Hist., 1863, 3rd ser., vol. xvi, p. 80). 
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It  is difficnlt to  find an appropriate position for the genns, bnt horn 
tlie general appearance of the  body and the distribntion of t h e  eyes, it 
fieems to me that Hersilia: has a great relation to Linyphirs. I t s  habits 
nre, however, very similar to  those of Plrilodromus, and the  same ia 
the case as regards the proportionate length of the  feet;  it map, 
therefore, be also correctly placed near, or in, the family T a o u ~ s r ~ s .  

There are severnl species found all throngh India, Burma and the 
Mnlacca straits. I have observed them mostly on palm-trees, the bark 
of which they much resemble i n  colonring ; they are sometimes also 
called mangoe spiders. 

Hersilia Calcuttensis, Stol. PI. XX., Pig. 9. 

. Cephalothorax scarcely broader than long, the ocular region 
narrow and strongly elevated, the posterior region with the  lateral 
margins strongly curved, with one longitndinal ce~itral and two 
transverse fine grooves ; the anterior part is the smaller. The grooves 
and the margins are partially dark brownish, the rest is yellowish, 
thickly covered wit11 short white hain.  

The eyes are in exactly the same position as in the type species ; the 
two anterior on each side form with the posterior laterals an ascending 
trinngle, and tlie anterior laterals are very small, sitnated in front and 
below the posterior Iaternls ; of all the eyes the anterior centrals are 
the largest. The immediate region round each eye is dark brown. 

Tile fulces are shorter than t h e  sternum, sub-cylindrical, a t  the h e  
rather contracted, pnle brown with moderate dark brown claws. 

The lip is broadly semicircular, short ; tlle maxillre semewhat 
higher, thick a t  the base, attenuated towards their ends and strongly 

converging. The palpi are thin, more than double the length of the 
fnlces ; they are yellowish with black tips ; the lip and maxillre are a 

little darker than the other organs. 
The sternum is alinost broader than long, flat, greyish brown, 

thickly set with hairs, anteriorly emarginuted, posteriorly obtuse. 
The feet arc slender and very long, tlie first being the longest, then 
the second, which is only a little shorter than the fourtl~, and then comes 
the third which is about equal to  one-hnlf of one of the secoud pair. 
Tlie colour is pnle yellowish with dark terminations to the joint. 
No bands are trnceable. 
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The abdomen is oval, posteriorly broader and more inflated, 
obtusely pointed at the extreme end ; the anterior edge slightly covers 
the thorax. The general colour is a fawn or pale brown, with 
very numerona equally distributed white dota; a dark brown band 
exteuds from the anterior edge to about the middle of the abdomen, 
or more than half of its length, and a t  the end it is provided with 
short processes. Laterally, from the anterior edge, a thin zigzag 
brownish stripe with one blackish dot a t  each angle runs to the 
anus. The lower side is of a uniform greyish fawn colour, and 
thickly covered with whitish haira. The epiginium is slightly promi- 
nent, brownish, with a thickened white posterior margin. The 
onter appendages of the spinners equal in length to the body ; they 
consist of three joints, the first being very small, the second about 
three times as long as the former and the third somewhat more than 
three times ss long as the second, gradually attenuating into a point. 
Tho middle pairs of spinners extend only to half the length of the 
second joint. 
Length of thorax . . . . 3 m.m. ; its width in the middle 3 m.m. 
-- abdomen 6 ,, ,, ; - 4.5 5, 1, 

-of one foot of the first pair, ... 22 m.m. 
2nd - ... 20.5 ,,,, 
3rd ... 8.5-9 ,, 1, - 4th - .-. 19 ,, ,, 

From Blackwall's H. veraicolor this species differs by having tlle 
second pair of feet almost qnite as long as the first, by the want 
of whitish bands on the feet and the different markings of the 
thorax and abdomen, the latter possessing a number of dark spots 
extending from tho posterior end of the dark longitudinal band to the 
spinners. 

Loc. Neighbonrhood of Calcutta; apparently very rare, only one 
full grown specimen having been met with during a period of two 
years collecting of Arachnoidea in this vicinity; i t  was caught 
on the wall of a house. I subsequently observed another young 
specimen in my own house; i t  moved about either forward or 
sideward, flatly pressed to tho wall, exactly like a Philodromw, and 
appeared to be very shy. Like the young of Philodromzrs, this young 
~ e ~ s i s i l i a  was more hairy than the 11111 grown animals are. 
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DOLOMEDXS, Latreille. 

The species of this genus are chiefly characterised by the  arrange- 
ment of their eyes, of which the  four nnterior are small and'in one 
line, while the four posterior form a trapezoid, narrower in  front than 
behind. Some of the  specie^ have short feet and in general character 
resernble the L y c o s ~ ,  with wliich the disposition of the eyes mostly 
agrees ; other species have long feet and resemble the Philodromi of 
the THOMI~IDB, or the Nephile of tllc EPEIRIDX. I rnther think that 
a few good generic, or subgeneric, types will have to  be distinguished 
aruong the fon i~s  now referred to Dolonaedes, but niy present very 
scanty materinls do not permit me to enter into the details of this 
q~~eat ion.  I shall note only one species which appenre t o  be particn- 
krrly interesting. 

Dolomedes longimanus, Stol. P1. XX, Pig. 3. 

9 .  The cephalothorax is large, more than half the length of the 
abdomen, roundish oval, slightly convex, nnrromly truncated, and sloping 
in front and behind ; yellowish brown with dark brown margins, and 
a pair of rather broad longitudinal bands of the same cololir in  the  
middle. 

The cephalic region is very little elevated, and not distinctly 
separated from the posterior, which has a short groove in the centre. 
The four small anterior eyes are on the front side, they are grouped in 
two pairs though not well defined ; the four posterior, much larger 
eyes form, as usually, n trapezoid, the anteriors being thc smaller ones, 
and placed nenrer to each other than the posteriors. 

The falces are cylindrical, little shorter than the sternum ; with 
small claws ; they nre yellowish with a lungituciinal broad streak of a 
brown colonr. 
The lip is subquadrate, bronder than long, sub-truncate in front ; 

the maxillre are longer than broad, about double th'e length of the lip, 
very little broader at  their terminntione ; the pnlpi are inserted a t  their 
upper bases, they are thin, the 2nd segment being the longest, and next 
comes the 5th ; all these organs are pale yellowish, covered like the  
rest of the  body with sliort hairs, only a few of them being blackish. 

The sternum is oval, truncate in  front, obtusely poiuted behind, G r y ,  
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yellowish with n brown, partially intermptecl ~ t r e a k  near the margin, 
opposite the thickened cox= of cach of the three fimt pair of feet. All 
these arc remarkably slender, and as regards proportioned length rather 
diffcrqpt from those usunlly met with in  other species of Dolotnedea. 
The  first pair is by far the longest, the 2nd and 4th are subequal, nnd 
t h e  third is  n little longer than one half of the 4th. 

The abdomen is sub-cylindrical, about half as long again as the 
tliornx, but narrow, truncate, and slightly covering the base of the  
former with its anterior edge which is provided with r number of stiff 
short hairs. The centre is occupied by a brown streak nttenoating pos- 
teriorly into a point ; the remaining portion of the upper surface I ~ a s  also 
a brownish tinge but there are numerous greenish white shining dots on 
it ; the sides possess a few darker oblique trnnoverae blotches and are 
bounded above by an undulating whitish margin ; below, the  snrface 
is pale yellowith brown with two narrow, wlritish, somewhat raised 
lines, beginning Ht the sexual opcniug aud convergi~ig towards the 
spinners which are terulinal. 
Length of cephnlothorax 4 m.m. ; its wiiith in  the ~niddle 4 1n.1~. 
-- . -  ..... ,,,,, abdomen 7 3 11 11 

- one foot of the 1st pair .............. 35 m.m. 
2nd - .............. 25 ,,,. 
3rd- ............... 15 ,,,, 

-- 4th - .............. 28 ,,,, 
This is a very pecnliar species of Dolometlee ; i t  entirely agrees with 

th i s  genus in  the disposition of the eyes, the general form of t h e  body, 
t h e  length of the falces, the form of the lip and mqxi lh  h., all 
characters upon which genera of Arachnoids are almost solely based ; 
b u t  the feet nre those of a Nephila, very sleuder, the first pair being 
t h e  longest, whilc in  Dolomedee the fourth is usually the longest, or 
a t  least sub-equal to  the first. The shoituess of the feet of the 3rd 
pair is also remarkable, but as there are rseveral species of Dolomedes 
known with equally long feet, I rather prefer placing the species in 
this  genus then proposing a new one, especially as I am at prescnt 
only in  possession of a single specimen. 

Loc. Neighbourhood of Calcutta, npparently a very rare form ; I 
obtained i t  a few ycars ago in the botanic garden on tlic lcaf oi a trcc, 
but never iuet again with a sccolld tipcci~nen. 
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Family SAL TICIDB. 

SPHASUB, Walck. 
Blackwall classifies the species of this genus in the family L ~ c o s m a ,  

but the short truncate form of the cephaIothorax, with the nneqnA1 eye8 
disposed in front of it, seems to me to indicato a much greater reIatios 
to the SALTICIDB than to the last named family. I have observed 
several species in various parts of Iudia ; they generally hunt niter 
insects among grasses between wliicb they jump about exactly like do 
the speciea of Salticr~s on walls, they sometimes also form a small. 
loose snare ; some of them defend themselves furiously when caught 
with the hand, and if released they drop supporting themselves by a 
single thread. Walckenaer in his work (Insect. Apthres, vol. i, p. 3'i6), 
characterizes a species S. indicur, which was sent to him from Bengdwith 
tlie following words ii abdomen ferruginesx, bordk de noir ; corselet et 
pnttes ferrugincux." I t  is impossible to identify a species from such a 
description, for the colour of specimens, when not well preserved, 
very much changes in spirit. I have not seen any species of that 
colonration, and very likely the specimen from which the above 
description waa taken, trns first drled and qftermards put in spirit, in 
which case a reference to general colouration is as good as worthless 
The grees colours of the S ' h i ,  and also of the Thomisd, very rapid17 
fade away in spirit, changing to pale or greyiah brown. 

Sphasus viridanus, Stol., P1. XX, R g .  1. 

9 Cephalothorax oval with the cephalic part high, convex, narrower 
anteriorly than posteriorly ; the thoracic part is much broader, with con- 
vex sides and with a deep groove in the middle, in continuation of the 
two groove6 which separate i t  from the former ; both parts are uniform 
pale green, with two small, brown, lateral spots about tlie middle of 
the upper surface, and some other eqt~ally small dark greeu dots, 
irregularly distributed over the surface ; hairs very few and s h o ~ .  
On the front side a brondish, dark green line runs down perpendiculru- 
l y  from each of the first pair of eyes to tlie base of the fdces aud one 
similar line is seen laterally; the lower corners at  the base of the 
falces are purplish. 

The eyes are situated close together on a roundish, upper anterior 
protuberance of the thorax which is reddish, or rather violet brown, 
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and thickly covered with short, depressed, gray hairs. The: two 

anterior eyes which are situated on the front surface are very small, 
those of the second pair placed near the edges of the thorax are 
the largest, and the posterior, arranged in a curve, are of median 
size. 

The falcea are long, pyramidal, thick at their base, becoming 
gradually thinner towards their ends; they are of the same green 
colour as the thorax which has, below and externally on each side 
where the fnlces are articulated, a small brown spot a t  the edge ; the 
claws of the fslces are comparatively very small and pale brown. 

The lip is green, long, narrow, with an attenuated and pointed ter- 
mination ; i t  is a little shorter than the maxilla:, and these again a 
little shorter than the mandibles. The maxilla: are dilated at the 
base whero the palpi are inserted on the outer side, somewhat con- 
tracted in the middle and agairr slightly broader at their ends, which 
from a pale green gradually pass into a brownish hue. The palpi 
are thin, provided with short black hairs. 

The sternum is grass green, small, depressed, somewhat heart-shaped, 
being anteriorly sliglitly indented. The legs are pale green, with 
numerous scattered black hairs which, as likewise those on the 
sternum, originate from smaller or larger blackish tubercles; they 
become much longer on the tibia: and tarsi, than they are on the femora. 
The  first pair of feet i a  the longest, the second comes next, but it only 
Jightly differs in length ; then comes the fourth and at last the third, 
which is also only a little shorter than the fourth. The inferior central 
portions of the femora of the first pair are distinctly carmine red, and 

slight tinge of this colonr is also observable on the femora of tho 
second pair. The ends of a11 the tarsi become brownish and each 
terminate with two short black claws. 

The abdomen is pyramidal, distinctly separated from the body, 
mostly elevated a t  its anterior end, and partially covering the thorax, 
broadest near the middle and then very gradually tapering posteriorly 
to a point, on which the anal appendages slightly project. I t  is of 8 

uniform yellowish or sometimes bright green colour, with some lateral 
stripes or corrugations posteriorly, extending over the whole breadth 
of the abdomen. About one-fifth dietant from the anterior end is a 
silvery wliitc, horse shoe shaped mark, formed of four somewhat raiscd 
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dots, and extending po~teriorly on either side, until the white s t r i p  
gradnally disappears; this abdominal white stripe is only seen in 
full grown specimens. The genital opening lies between two mall ,  
green tuhercles, and the trnchean opercula are large, oval, lateral, 
quite flnt, posteriorly white margined. 
Length of cephalothorax 6 m.m. ; i ts width about the  middle 4.5 m.m. 
-- ...... ,, . . .  ,,,, abdomen 8 - anteriorly 4.0 ,, 
-- one foot of the 1st pair ............ 32 m.m. 
- 2nd - ............ 3 0  ,, ,, 
- 3rd - ............ 23 .. ,, - 4th  - ........... 24.6 J J  ,, 

This, as likewise the next species, differs from most of the European 
forms of Sphnsvo by the elongnted narrow lip, but the pyramidal 
shape of tlie falces, the  arraiigelllent of the eyes and the \\--hole form 
of tlie bocly agree with the type of the genus. 

Loc. Nciglibourhood of Calcutta; appears to  be rare, three 
speci~nens were found while hunting after insects between t h e  large 
lcavca of a low shrub. The male was not observed. 

4- Sphasus similaris, Shl. PI. XX, Big. 2. 

Cephalothorax suboval, truncate in  front and behind, very high, 
with convex sloping sides, and slightly narrower a t  the ocular region ; 
yellowish, covered with very short brownish hairs which form two 
parallel longitudinal lines along the centre ; and two other s iui lar  on= 
are also partially conspicuous on the sides of tlie thorax. 

The eyes are situated on the upper anterior part of the t l~orar .  
The four posterior ones form, as u s ~ ~ a l l y ,  a curve with tlie convexity 
directed backwards ; the external ones are placed laterally in  front, they 
are more distant than those of the previous species. Tho two eyes of 
the second row are situated in  front of tlie curve, they nrc rnther 
close together and are the largest; the  four posterior ones are 
smnller and sub-equal ; a round black spot extends from each cye illto 
tho central space surrounded by them. The two anterior eyes aro 
closer togctl~er than tliose of tlie second row and arc very snlall. The 
cutire rcgion occu1,ied by the cycs is covercci wiih sliort silvery hails. 
A ~ o n s l ~ i c ~ ~ o u t l  but \-cry fine (lark l i~ ic  e x t c n d ~  fro111 each of thc sninll 
ai~terior cbycs to\varils tLc lucrrgiil of tllc tllornx, and is col~tiliueti on 
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tho falces ; there is also a minute dark spot on the external nnglo of 
the thorax whore tho falcea articulate. 

The falces are pyramidal in shape, vertical, tapering gradnnlly 
towards their ends ; they are greenish with a brownish tinge ncpr the 
articulation of tho small claws. 

The maxillm are elongated, very littlo broader and ronndish a t  
their terminations, eomewhat shorter than the fnlces ; the p:rlpi are 
articulated at their external bases, but the maxilla are only thicker a t  
this place, not being dilated in front. The lip is somewhnt shorter than 
tho maxilla, slightly wider about the middle and conspicnou~ly con- 
tracted and produced a t  the end. 

The sternnm is rather roundish, truncated in front and some~vhnt 
pointed posteriorly ; conspicnoudy indented at the point of articula- 
tion of each coxa. The first pair of feet is the longest, the 2nd and 
4th are sometimes perfectly equal, sometimes the 2nd is a trifle loi~ger ; 
the 3rd pair is only little shorter, than either of the two last nalnod ones. 
The sternnm, lips, maxilla and coxre are yellowish green, the femuorn 
are purely green, and all feet are covered with very fine whitish and 
with larger stiff black hairs. The tibiae and tarsi have a brownish or 
violet tint, and the black hairs on them are long and spiny. The 
termilmal part of the tibiae of the last pair of feet is almost black. Each 
of the femora have on the internal side two black longitudinal lines, 
of which the anterior one is the more conspicuous ; above, there are also 
two or three obsolete blackish lines. 

The abdomen is much elongated, thickest in front, but scarcely 
covering the edge of the thorax, and gradually tapering towards the oval 
end ; it  is wholly covered with very fine hairs. The front part is pure 
silvery white, the rest is pale brown. Two very thin conspicuous white 
lines, internally margined with dark brown, and forming an elongated 
elipse, unite in the middle and continue as a single white central lino 
towards the end ; this posterior part of the line becomes occasionally 
obsolete. Three white lines originate anteriorly and partially laterally, 
and converge together above and posteriorly, but they do not reach 
the centre, and are on both sides margined with dark brown. Laterally 
there are very nnmerous short white strip- which also become obsolete 
towarils the posterior end. Below is a longitudinal central black 
baud, accompanied on either side by a slightly narrower silvery one. 



The spinners are blackigh, the genital opening on an obtnse dark 
brown tubercle, and the trachcan operculn are large, wboval and very 
pale brown. 
? Length of the thorax 4 m.m. ; its width about the middle 2.5 m.m. 

abdomen 7 ,, ,, anteriorly ...... 3.0 ,,,, 
-one of the 1st pair of feet ......... 1 5  m.m. 

2nd -- ......... 14.5 ,, ,, 
3rd --- ......... 12 ,,,, 
4th ......... 12.5 1 9  ,, 

8 The male is in colonring entirely similar to the female, bat is often 
considerably emaller. The cephalothorax is shorter and stouter in pro- 
prt ion,  and the abdomen thinner than in the ?. The terminal joints of 
the palpes are at the base strongly inflated, in young specimens greenish 
or bromnish, in full grown ones perfectly black, below with a large 
opening fitted out with soft skin and a horny laterally projecting black 
flagellum ; the whole is surrounded with varioua longer and shorter, 
black, stiff hairs (see pl. xx, fig. 2e). 
Length of the thorax .. 3 m.m. ; its width about tho middle 2.5 m.m. 
----abdomen 6 ,, ,, anteriorly ...... 2.5 ,, ,, 
Length of one of the 1st pair of feet, ...... 13 m.m. 

- 2nd --- ...... 12.5 ,, ,, 

4th --- ...... 11 ,,,, 
For some time I regarded this species asidentical with Sphmus lepidus, 

Blackm. (Ann. Mag. Net. Hist. 1864, 3rd ser., vol. xiv, p. 36), but 
jndging from that author's description, it must be considered as 
distinct, differing by the markings of the cephalothorax and of the 
abdomen, by the elongated form of the lip, etc. 

Loc. Neighbourhood of Calcutta, very common (in April and May) 
among grassos, hunting niter insects etc. ; it  occasionally makes n very 
loose snare. 

Family, THONISIDE. 

I hardly think n distinction necessary between Thomislcs and 
Xysticue in the manner as proposed by Koch, and nccepted by sererd 
nrachnologists. The unequal size of the eyes is in no way associated with 
the greater length of the 3rd pair of feet, as poiutcd out by Prasch (see 
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Zool. Bot. Qesellsch., Wien, vol. xvi, p. 605). I have compared 
several species regarding this point, and I believe that the distinction 
has hardly subgeneric value; it is not at all constant, neither is 
the truncate form of tile cephalothorax. With referelice to Bladr~vall's 
new genus Paaifkn,* I may mention that this name has been used 
88 a generic denomination already several times; once in botany 
and twice (by Lamouronx and Lea) in recent and fossil Zoology. 
The name must be replaced by a new one, though, jndging lrom the 
description, i t  is very difficult to traco its generic distinction from 
fiph08218. 

The species of t l i  fanlily are readily recognized by their de- 
pressed form and the feet strongly bent forward (at least the two 
anterior psi*. They form two natural groups, one represented by 
Thomisue which has the two last pairs of feet much shorter than 
the two anterior ones, and the other by Philodromlls which has a11 the 
feet of more equal or subequal size. TO this last genus belongs one of 
our large spiders which is very often Been on the walls of houses 
&c. &c. ; it runs about with the greatest rapidity, and daily con- 
sumes a large number of insects, beillg especially active at night. 
There are besides a great number ot other similar species which 
occur in our neighbuurhood. Several new genera have been lately 
established through the examiuatiou of the Swedish and N. German 
epecies belonging to this group. 

Thornisus (Xysticus) pugilis, Stol., PI. XIX, Fig. 3. 

8 Cephalothorax large, subquadrangular, somewhat narrow nntcri- 
orly, broader in the middle, vi th sloping sides and convex edges ; uni- 
form pale yellowish green; the front is truncated with projecting 
edges, above and laterally marbled n i th  brown, and near the upper 
edge with some more or leas confluent whitish spots. The whole of the 
thorax is covered with very minute pustules from which originate 
very short white hairs. 

The eyes are disposed on the front of the coloured fore part 
of the thorax. The first pair is situated about the middle of 
the vertical front, the eyes being rather distant from each other ; 
those of the second middle pair are still more distant than those 

Am. Yag. Nat. H i ~ t ,  1868, 3rd ser. I., p. 427. 
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of the first, but nearly of equal mze and situated on the upper front 
edge. The anterior laterals are the largest and situated before the 
npper Iatenal projections of the front part of the thorax ; those con- 
stituting the posterior lateral pair are placed on the same projections 
near their points, behind and a little below. 

The falces are short, thick, greenish, covered with black hairs, and 
provided with small brownish claws. 

The lip is elongated, slightly narrower at the end than at the base. 
The mandibles are about one-third longer than the lip, narrow, slightly 
expanded, rounded at the terminations, and thickened at the base, 
where on tho upper external side the thickened palpi are articulated. 

The sternum is small, oval, slightly truncated in front, the cox= 
of the feet strongly swollen and projecting above tho surface of the 
sternum. The first and second pair of feet are subequal and longer than 
the third and fourth, being again m~beqoal and not mnch above half 
the length of the former. They are like the sternum yellowish green, 
with a brownish tint towards their terminations ; the end of the tibirt: and 
tarsi have on the inner side a number of strong short spines of a brown 
colour. The tarsi each havc two black strong claws and two opposite 
smaller, pale colonred ones ; on the fourth feet each tarsus, however, 
has 6 minute black claws. 

The abdomen is roundish in front, reaching partially over the base 
of the thorax; it widens gradually, until in about two-thirds the 
distance from the front edge, it attains its greatest breadth, marked on 
either side by r projecting angle ; from this it rapidly contracts towards 
the abdominal point. The colour is uniform pale greenish yellow, with 
two minute brown dots near each of the anglea of the greatest 
breadth. The edge of the anterior part is finely granulated and some 
little distance from i t  runs a row of similar fine granules separated from 
the marginal row by a groove ; in the middle of the abdomen are five 
minute depressions arranged in form of a triangle with the point directed 
toward8 the front. The posterior abdominal end is marked with n few 
transverse, sliglitly undulating ridgcs. The lower surface is on the sidea 
finely corrugated, in the middle flattened, with two slightly converg- 
ing rows of five nlinnte impressions, situated between the genital pore 
and the spinners. Tlie trachean opercula are lateral, small, having 
posteriorly a transverse slit at the end. Oi the spinners the posterior pair 
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is the larger, for the single nnterior protuberance has no opening, and 
there are, therefore, as in the E p e i d r e ,  only two pairs of true spinners. 

Length of the thorax 2.7 m.m. ; its width 4 m.m. 
abdomen 5.5 ,, ,, .. ... .. . . 6 ,, ,, 
one foot of the 1st pair, ... 14.5 m.m. 

--- 4th ,, ... 8.5 ,, ,, 
8 The male is extremely small, almost minute when compared 

with the 9 ; i t  is represented on pl. xix, fig. 3c, in its natural size; the 
colour and general form does not in any particular respect differ from that 
of the 9 ; the palpi are stout, short, the terminal segment being sub-glo- 
bular, with a large opening below into which the rather thick flagellum 
is  coiled (fig. 3 d) ; the hairs all ronud the same are blackish and short. 

This belongs to the few u~licoloured species of the type of Th. calycinue, 
Linn. (cdtreus, Walck.). I t  lres the anterior pair of lateral eyes 
somewhat larger t h ~ n  the othem, but this does not appear, as I have 
already stated, to be a sufficient rewon for instituting a separate genus 
under the name of Xysticw. 

Blackwall (Ann. Mag. Nat. Hist., vol. xiv, 3rd ser., p. 38) describee 
from India another species, Tl~om. tuberom which ia of a brownish 
colour. 

Loc. I fonnd four specimens of this beautiful species inside flowera 
in the Eden Garden a t  Calcutta; not only the form of the thorax 
but also its coloration strongly reminds one of a minute crab, the 
backward movements are also those of a characteristic crab-spider ; the 
specimens generally hide between the anthers where they watch for 

Thornisus ( X y s t i c u s )  elongatus, Sto2. P1. XX, Fig. 6. 

9 Cephalothorax quadrangular, convex, the ocular portion in front 
truncate, a little narrowed with projecting corners, the posterior lateral 
margins of the thorax being slightly curved ; a broad white band runs 
posteriorly, from the antero-lateral corners, it  occupies the whole length 
of the thorax, and is slightly indented with black on each side of its 
base; the sloping flanks are brown, and the margins again white with 
a very thin brown stripe at the extreme edges. The first pair of tlre 
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middle, and the correspon~ling pair of the  lateral eyes, are placed on the 
perpendicular front side of the thorax ; the  former are on a slight pro- 
tuberance close together, the latter which are a little larger near the 
edges below the projecting cornem ; on tlie other sido, still nearer to the 
outer point, the posterior laterals are situated, being directed bach- 
wards; the posterior central eyes aro above, near? but not quite on the 
front ridge, they are nearly twice as far apart from each other than 
the anterior centrals ; in size they hardly differ. 

Tlie falces are very short, brond a t  the base, gradnaHy tapering 
towards tlie tips which are furnished with sn~nll simple claws ; their 
length is abont equal to  that of the sternum, the colonr is pale brown. 

The lip is rather elongate, broad, wbtl.nncate in front ; the maxillte 
are about one-third longer than tlie lip, thick a t  the base, narrower 
a t  the tips with which they converge tomartis each other. 

The palpi nre stout, a little more than double tlie length of the 
maxiilse; both are p l e  yellorvish brown, thickly set with sliort stiff 
hnim towards their cnits. 

The fiternnni is sul)triangnlar, trnncate in front with roundish corners, 
gradually becoming narrower poetcriorly. The feet of the 1st  and 
2nd pair are among the largest, and snbequal the f i n t  being very little 
longer ; those of the 3rd and 4 t h  are again subequal, the  fourth 
which is abont equal to  only one-half the length of the second pair 
being slightly longer than the third. The femora are long, sub-cylindri- 
cal, very finely granulated; the terminnl portions of the tibire, and the 
tarsi of the two firat pnirs nre on the internal sido provided with stiff 
depressed hairs of nbrownish colonr. Each tarsus of the fonr anterior feet 
terminates with fonr claws, t\jTo bcing ~ t o n t  and black and two smaller, 
pale brown ; on tlie four posterior feet tlie claws are much more slender 
than on the anterior. 

The abdonien is sub-cylindrical, slightly narrowed and trnncate in 
front, where it  partially corers the bnse of tlie thorax; in  the  middle 
i t  is somewhat inflated ; pointed and nlightly elevated a t  the  posterior 
end. The genernl colour is greyish wliite, produced by numerous sllort 
bairn iutermixed wit11 others which are stiff ant1 black. Tliere is 8 

conspicuous dark central band with a wliite stripe on either side; the  
dark band inclndes fonr pairs of indistinct blackish spots, beginning 
about the middle ; near the end is a dark )( mark, formed of minute 



yellowish dots mrrounded with black, and a number of similar spots of 
yellow and black occupies the posterior end. The upper sides are marked 
with numerous raised lines, converging towards the terminal npper por- 
tion of the abdomen. Below there are a number of similar raised lines, 
separated from tho former by a broad whitish band ; they begin at the 
side of the trachean opercula and converge towards the spinners which 
are short but prominent, very close together and some distance from 
the terminnl end. Below, the median region is occupied by a similar 
greyish band as above ; the genital opening is very small, furnished on 
each side with a minute tubercle ; the trachean opercula are large, sub- 
qnadrangular, brownish, with a transverse slit at the posterior end. 

Length of thorax 2.5 m.m.; its width in the middle 2.15 m.m. 
- abdomen 6 ,, ,, .. ... .. ..2. 3 ,, ,, 
Length of one of the first pair of feet, - 10.5 m.m. 

- 3rd 4'5 J J  2, -- 4th - - -  5.2 9 ,  1, 

Loc. Neighbonrhood of Calcutta ; on trunks of trees, apparently 
very rare. 

Thornisus Peelianus, Xtol. PI. XX, Fig. 4. 
4 The ccphnlothorax of this species is broadly oval, slightly con- 

vex, trnncnte in front, narrower on the sides of the ocular region, and 
with strongly curved lateral edges ; brown above with the margins 
all round pale yellowish white, and covered with very short hairs. 

The anterior part of the thorax, where the eyes are situated, is not 
markedly raised ; the eyes are arranged in two rows, the anterior ones 
lie on tlie slope, the posterior above, near the edge. The four middle 
eyes are small, equal, and form a regular square; the anterior laterals 
are sensibly larger then any of the middle ones; tlie posterior 
laterals exceed the size of the latter by a mere trifle, they are direct- 
ed backwards, forming with the posterior centrals an easy curve, con- 
vex in front. The falces are short, stout, sub-triangular, broad at the 
base, on the inner side rapidly sloping towards the end, where a large 
number of short thick haira exists ; they are white, the short fangs 
being, however, pale brown and their joints pale whitish. 

The lip is narrow, longer than broad, subtruncate a t  the tip ; the 
maxillee are of about double the length of the lip, also narrow, 
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converging towards their ends and roundish on the outer anterior edge ; 
their base is slightly thickened above where the palpi are inserted. 
Tlie latter are short and thick;  their second joint is the longest, and 
nes t  to  i t  in  length comes the fifth. Tlie lip, maxillaj, and three first 
joints of tile palpi are pure white, the two last joints brownish and 
thickly set with stiff, dark hairs. 

The sternum is almost regularly oval, slightly truncate i n  front, 
flat, white. The cox= are short and thick ; the feet of the two fimt 
pairs are almost perfectly equal, the femora are stout and i n  front 
grnnulated. The tarsi have only two joints of which the terminal is 
much the shorter one. The feet of the tmo posterior pairs are sub- 
equal among themselves, the third being the shorter and not much more 
than equal to  one half the length of one anterior foot. The  joints 
of the tarsi of tlie two posterior pairs are subequal, the  terminal being 
little shorter than the other. All the feet are white, the  anterior 
halves of the tibia: (proper) and the tarsi of the four anterior feet ara 
brown, and thickly set with short dark eeta. Each foot terrninateswith 
four claws, two large black ones and two smaller opposite pale brown 
ones ; on the last pair of feet the claws become rather indistinct. 

The abdomen is much depressed, narrower and truncate in  front, 
sliglitly covering the base of the thorax with its edge which bears fonr 
small tubercles. Along the lateral and front margin runs a double 
raised, sliglitly undulating ridge. The postero-lateral corners are each 
furnished with two large white tubercles, and a similar large boss occu- 

pies the anal end below, while above between the two pairs of tuber- 
cles the surface is trausversely corrugated, and furnished again with 
two pairs of shining brown tubercles, the anterior ones be i~ ig  a little 
more distant than the posteriors. Thc middle part of the  abdomen is 
excavated, with the central portion again sorllewliat elevated and 
studded over with a few impressions for the attachment of muscles. 
Except the five white and fonr shining brown tubercles and a white 
longitudinal central line, the rest of tlie upper surface is  greyish 
brown. The lower side of the abdomen is white, i t  has in  t h e  centre 
a few transverse curved sulci ; laterally i t  is irregularly corrugated, 
supplied with a narrow promiuent ridge and some posterior tubercles ; 
the epiginium is scarcely elevated, brownish ; the trachean slits trans- 
verse, very distiuct and lateral to it, soluewhat distant from the  anterior 
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eilcl ; the spinners are short, situated on the  lower terminal edge and 
mlrrounded with an oval raised margin. 
Length of the thorax 6.5 m.m. ; its width nbout tliemiddle, 6.5 m.m. 

abdomen 7.5 ,, ,, ; near the posterior end, 9 ,, ,, 
at  the anterior end, ...... 3.8 ,, ,, 

-- one of the first pair of feet ................... 20 ,,,, 
2nd - ..................... 1 9 . 5  ,,,, 

-- ..................... 3rd -- 10.5 ,, ,, 
---- 4 t h  --- ..................... 11 ,, ,, 

LOC. This beautiful species was sent, mith a large nuuiber of other 
novelties, to  the Indian Museum by Mr. A. C. Peel, an assiduous 
collector and observer of natural history objects ; i t  was obtained a t  
Sibsagnr, Western Assam. 

Pamily, S C Y T O D I D E . *  
SCYTODES, Lat~ .  

This  genus belongs t o  the  tribe of the  ITenocuZina of Blackmall, 
characterized by the presence of only s i s  eyes. I n  Sytodes these 
eyes are distributed i n  pairs on the anterior part of the thorax, one 
pair lies in  front, and one pair on either side somewhat posteriorly 
compared to the former. 

While other Senoculina, like Dyedera and Segestria, are, as regards 
the  form of the body, mostly related to  the LYCORIDE (especially 
t o  Lywsa,) and to the TIIOMISIDS, the Scyfodes in  gencral clinracter 
seem t o  be closely allied to some species of the THERIDIDS, an opiiiion 
which, if I am not mistalien, has becn advanced by Wttlkenacr. With 
reference to  this point, however, and also concerning the divisions of 
the  Octonoculinca and Se~zoculiita being natural, great donbts may be 
expressed. I believe that  the general character of the body o o g l ~ t  in 
such cases to  be contiidered as more i i~~por tan t  in a clnssificatory point of 
view, than the ~ i n g l e  character relating to tlie position of the eyes. The 
distinction according to these is no doubt convenient, but not always 
natural. Scytodw, when observed sitting in its natural position, has 
like 2'7iomislur the three anterior pnir of feet directed formrdu, and the 
posterior stretched obliquely from the body, but also mith the intention 
of a forward movement. I n  this position the spiders greatly resemble 

Vido " SCYTODI~ORXE~," and genne Sytoda in En. Simon'~ "Hiat. nat. den 
Araignbee," Paris, 1864, p. 43. 
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some Philmlromi, so much so, that they could even easily be mistaken 
one for the other ; they are rather sluggish i n  their habits, and defend 
themselves with the feet and fnlces, when disturbed in their quiet 
position ; they only spin a few threads but no net. 

Scykdes propinqua, Stol. P1. XIX., Fig. 4. 
9 The cephalothorax is regularly oval, tumid, highest near the 

posterior end, higher and equal to, or usually a little longer and wider 
than, the abdomen, except in  old female specimens in which the 
abdon~en bcconles slightly larger than the thorax. The gencral colour is 
b row~~ish  yellow, with two longitudinal dark brown lines extending 
from each lateral pair of eyes backwards, these undulating lines being 
more distinct than those at  the midtlle, and at  the sides of the 
thorax which are generally irregularly strealred or marbled with brown. 
Younger specimens have a very fine, but distinct, central, longitudinal 
dark line, and two or three similar continuous, curved liuee near and 
parallel to  the posterior end aiid to the sides of the thorax. 

The centrul pair of eyes is on a broad prominence like a rostmm, 
and the laterals are also placed on oblique prominences which are 
usually 11luck. 

The falces are short and stout, cylindrical, yellowish, with rodimen- 
tary brownirjl~ claws. 

The lip is elongated, obtusely pointed a t  the end ;  the maxillae, 
narrow, converging, and little shorter than the falces ; they are not 
particularly tl~ickened at  the base where the palpi are inserted, the 
latter beiug thin and, like the former organs, yellowisli with a few 
black l~a i r s  near their tips. 

The stcrnum is elongated, oral, flat with minute prominences op- 
posite each coxa, all of which are thickened. The feet are of consider- 
able length and slender, they are yellowibh, like t h e  sternum : the 
femora each have, below, two longitudinal dark lines, and the  tarsi 
possess two segments, the last being the shorter, terminating with two 
black thin claws. Young specimens have the joints of t h e  various 
segments of the feet brown. 

The abdomen is roundish oval, quite separated from the thorax and 
not covering its base, very obtusely pointed behind; i t  is yellowish 
white, like the rest of the body thickly covered with hail.3, in the 
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middle with a few p a i i ~  of dark dots, to  each of which laterally a 
transverse dark line corrmponds. I n  yonng specimens tliere are in  the 
central region usually two single dots, one behind the other ; then follow 
two or three paim, the dots in each becomillg gradually more distant 
from each other ; the lateral lines are very distinct. I11 fill1 growu 
specimens the  middle dots are in  pairs, the posterior very distinct, and 
t h e  lateral stripes are also replaced by a few dots ; only the lower side 
is uniform whitish ; the epigii~ium is very small and yellowitil~, tho 
trachean operculrr large, brow11 and situated next to it ,  tho tipinnel3 
terminal and very little prominent. 
Length of thorax .. 3.5 m.ui. ; i ts width posteriorly . . 2.5 m.m. 

. -- abdomen, 3.8 ,, ,, , iu  the middle 2.7 ,, ,, 
one foot of the 1 s t  pair ........ 17 m.m. 

........ 2nd - 14.5 ,, ,, 

This specios very much resembles in forin and in the general character 
of colouring the European Sc. tlroraeica (Blackwall'e English Spitlers, 
pt.  11, p. 380), which has, however, proportionately much loi~ger  feet, 
provided with brown rings, and a so~ue~vha t  different ama~igemont of 
t h e  brown marks on the thorax and on the abdomen. 

Loc. Neiglibourliood of Calcutta ; on shady or dark places between 
old foliage and in houaes. A similar species also occurs in  Burr~iah 
and  at Pcnang. 

Fancily EPEIRIDB. 

T h e  spiden, inclnded in this family more agree with ench otlter 
in their general Iiabits, than in any particnlar striictnre of the body 
t h e  form of which is extre~ncly vnrinlde. The  artful nets inntle by the  
Epeira diadem are so well kuowii, that I only need to recall the name 
of this common European species. As' n rule, the first pnir of feet is the 
longeat, the third always the ~malleet,  the  second and fourth are 
subequal; but in some of the forms with the abdomen hardened above, 
o r  strongly coriaceous, the fourth pair is eqnal to, or exceptionally even 
a little longer, than the first. The oight eyes are always arranged in 
t w o  rows : the middle four generally form a Inore or less regular qirare, 
aud the lateral eyes are in pairs generally close to  each other; there 
is usually no great difference in the size of the eyes. 

30 
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The last review of the gencra of the EPEIRIDZ, or ORBITELB, m u  

given by Count Eug. Keyserling in  1865, (Verhandlungen der Zool.Bot. 
Oesellsch., Wien, vol. xv, 1). 799 etc.). The author characterized eleven 
genera rvliicl~ he couuidered as sufficient for the clwification of our then 
existing materials of the fa~nily, but several of the tropical forms d l  
probably have to form generic additions. I possess from India several 
such species, which I hope to compare more carcfully as soon as our 
means of reference to  the literature on the Arachtioinea are a little more 
completed. The late Doleschall alrcady added several genera from the 
ludian Archipelago, and tlie exa~ninatiou oi the North German, Swdisb 
and Russian spiders are rapidly increasing the number. 

b g w p e s  may be considered only as n section, or a subgenus oi 

Epeira, because the most important points of the organisntion are in 
both almost identical. It is impossible to  fix a proper limit between 
t h e  elongated form of the cephalothorax of Epeirn and the rounded one 
of Aryyopes, nuless we would agree to separate what is called Epeira by 
Keyserling in  a t  least 4 or 5 other genera, and even that  number would 
hardly be sufficient. There is one character in which most of the  specie 
classed under Aryyopce agree, that is, the lateral eyes are cont ipons 
and the anterior of them are very small ; but there are again among the 
true E p e i ~ w  silnilar and even greater variations in  the position oi the 
eyes to be met with. Further, most of the Argiopes have t h e  tarsi, 
especially those of the front feet longer than the tibiro, but  cases of 
this also occnr among other Epeirce. Some of Koch's generic divi- 
sions should also be retained only as subgenera of Epeira. 

I shnll here give descriptions of a few species belonging to the follow- 

ing Epeira ,  (subg. drgyopes), 2\.7epAila, Tetragnatha, dCkta and 
Qastracantha. I n  collecting various EPEIRIDZ I rvns particularly strnck 
with the very great scarcity of male specimens; for among about 200 
specimens belonging to about 30species there were not Illore than 5 or 
6 males. 

Epeira (Arggopes) stellata, Stol. P1. XVIII ,  Fig.  6. 

3 Cephalothorax suboval, truncate in  front, posteriorly slightly 
emarginated ; the ocular or cephalic portion is half as wide as the  thoracic 
wliich is somewhat tumid, and separated from the former by oblique con- 
verging grooves nearly renchi~rg to  tlie centre. The sides of the thoracic 
portion are slightly curved, the upper surface is laterally c o n r e s  and 



soniewhat depressed in the  midclle ; the entire surface of the cephalo- 
thorax is unifor~nly covered with short depressed silvery white hairs. 
Each pairof eyes is  situated on a small, bnt distinct brownish prominence; 
those of the posterior middle pair are placed sonlewhat more distant than 
those of the anterior, and all of then1 are pretty nearly equal in size; 
t h e  anterior laterals are very small, sitnnted aln~ost  wholely on the 
under-side of the small tuberclccl, which bear luterally the hinder pair of 
the  lateral eyes. 

The  falces are subcylindricnl, brown, with short claws and very minute 
scattered hairs; when in a vertical positiou they project a trifle beyond 
t h e  n ~ a x i l l ~ ,  just preventing them from becoming visible in  a front view. 
T h e  lip is short, semicirculnr, with a very snlall protoberance in the 
centre of the internal front side. The maxilla? are twice the size of the 
lip, thick and hairy on tlie inner edges. The palpes are rathcr thickened, 
l ike the two former orgnns yellowi~h, towards the end covered with 
sonlewhat elongated black hairs, arid tipped with suiall black claws. 

The sternunl is elliptical, rathcr wide, very slightly emargii~ated in 
front, and terluinntes posteriorly with a su~a l l  obtuse proluinence; 
i t  is pale yellowish in the ~uidtlle, and brownish latcrnlly. A small 
elongated tubercle is seen near the margin, opposite onch of the 
three aiiterior pairs of feet. 

Tllo first pair of feet is the lonqest, the third the shortest, being a 
lit t le longer than one half of the former ; the secoud nild fourth pairs are 
very nearly equal. All the feet are covered with very small silvery 
white hairs and with scattered sl~orter and longer blackish spines. Tho 
cosre and feulorn are ycilowisl, the tibia: and tarsi of tlie two firr;t 
pairs are bnnded alternately with brown slid yellow ; 011 tlie third pair, 
however, these bands become very indistinct, and on the fourth they are 
replaced by a uniform dark brown hue. The  two claws on each of the 
tarsi nre very small, black. 

The nbdoiueu is oval, elongated, convex in front, covering the cepha- 
lotl~ornx to a consit1crablc estcnt. Above, t l ~ o  anterior portiou, marked 
with a iem ~ninute pit*, is silvery white ; of tlie snmc colour is a longi- 
tudinal ceutral ban~l, narrowing posteriorly, ant1 on each sidc there arc 
four large sobq~lndrangular spots on a black ground, separated by 
short transverse yellow bands ; the lust of the four spots is alrnost ob- 
solete in  young specimens. Thc sides arc stripctl a1111 freckled with 
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white and yellow. The lower side is hlack with a yellow eliptiad 
mark, extending from the genital opening towards tho anus, and CIUE- 

ed in the middle hy a slightly curved band;  above this are a few 
yellow spots. The genital opening is, as uwaHy, situated near the 
anterior end i n  a brown hard prominence ; the trachean opercnla RIB 

laterally plnced, a little in front of it, they are large and of snbtriangnlar 
shape; the upinncrs have five large, hlack appendages. 
Length of the thorax 4 m.m. ; its width (posteriorly) 3.5 m.m. 

abdonien 9.5 ,, ,, (in tbe middle) 6 ,, ,, 
Length of one foot of the 1 ~ t  pair ........ 2 3  m.m. 
--- 2nd -- ........ 20.8 ,, I, 

-- 3rd -- ........ 13 ,, ,, 
-.-- 4th -- ...... 19.6 ,, ,, 

Loc. Two females, slightly differing in size, mcro fonnd on bushe  in 
the Sundnrbnns, a few miles south of Port  Canning. 

One of the nearest allied species of this Argyges is described by 
Snvigny in the Zoology of the Exped. d' Egypte, (Arnchuides, pl. ii, 
fig 5), but the nbdoruen of this one is marked with continnons cmsa 
bands and all the feet possess brown and pale bands. 

Epeira (Axgyopes) mammillaris, Stol. P1. XX, Fig. 12. 

Cephalotliorax depressed, not much longer than broad, anteriorly 
narrow nnd slightly elevated, the elevation of the occular region conti- 
nuing posteriorly as a short ridge which terminates near the centre ; the 
lateral margins nre posteriorly cnrvetl, and the posterior end is broadly 
truncated. The whole thorax is  thickly covered with very short white 
hairs, i t  is brown with a yellow tipot in  the middle and a smaller one in 
the centre of the posterior edge ; t l ~ o  lateral margins are also yellow. 

A small prominence in front bears the four central eyes, two above 
and two below ; they form a regular square and are ot equal size ; the 
lateral eyes are a little smaller, than the centrals, they are situated on 
miuute tubercles, and are very little more distant from the posterior 
centrals than these from each other. 

The falces are short, stout, brown with blackish claws. 
The lip is rather large, roundish a t  the entl and with almost per- 

pendicular sides ; the masilla: are nearly tivice as long, narrow at  the 
ham, dilnted and roundish towards their ends ; Loth aru brown. 



The palpi are yellowish with a few blackish hairs on the two ternli- 
nal joints. 

The sternnm is almost as broad as long, distinctly emarginated at 
the base of the lip, and roundish posteriorly. Opposite each coxa of the 
three first pairs of feet is one tubercle, the first on each side being the 
largest. The colour of the sternum and of the coxse, which are strong- 
ly thickened, is a yellowish brown. The proportion in the length of 
the feet is as 1, 4, 2, 3, the second and fourth being nearly equal, and 
the third ~ ~ o t  more than half the length of the first ; in all, the tarsi 
are longer than the respective tibia1 joints, they are brownish yellow 
with the terminal portions of all the joints dark brown. 

The abdomen is nearly thrice as long as the thorax, depressed, 
broadly truncate in front, widest in the middle and obtusely pointed 
a t  the posterior end. The posterior halves of the lateral margins each 
possesses five tubercles: of the three anterior the middle one is the 
largest, while the two last near the posterior end are very small. The 
npper surface is of a uniform, dirty brown colour, thickly covered with 
short white hairs, and provided with a large number of minute dots of 
which 4 on the anterior part are especially conspicuous ; all round the 
margins the smnll pits for the attachment of muscles are more numerous 
than in the middle. Tlie lowcr side is also of tlie same general colour as 
the npper, with a broad, yellowish, longitudinal band extending from 
the epiginium to the spinners, and surrounding the latter. In  the 
centre of this band is a blackish ~ubqnadrangular spot with two pairs 
of dots, one below the other, one single dot is  placed below its lower 
and another above its npper margin. The trachean opercula are large, 
shining browu, and so is also a triangular Apace between them; 
the pulmonary slits are very narrow. Tlie epiginiulu is trensvemcly 
elongated, moderately prominent, brown with black margins round tlie 
two sexual pores which lie eide by side. The spinners converge with 
their termin~itions, forming a broad pointed cone. 
I a ~ i g t h  of thorax 6 m.m. ; its width in the middle 6 m.m. 
- abdomen 12 ,, ,, ; --- 11 9, ,, 
--- one foot of the fimt pair ......... 25.5 m. m. 
- --- 2nd - ......... 24 ,, ,, 

3rd - ......... 11.5 ,, ,, 
---- 4th - ......... 21  ,, ,, 
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This ~prcics  may be considered as the enstern representative of 
El~eirn snriern (Walkenaer, Insect. Apt., vol. ii, p. 116), which is 
found in Egypt, nnd almost through the whole of Northern and 
Wefitern Africa; the former differs from the latter by a shorter thorax 
a!ld tlie want of nnmerous bands on the feet; the abdomen is  also uot 
eniargined in front, and the anterior lateral edgcs nre not serrated, 
what they always appear to be in  the African form. 

Loe. Gownlparah in Western Assam. Oue specimen wns sent with 
mnny other interesting forrus of insects by Mr. H. Haughtou ; the 
species nlso occurs in  Uurmnh and all along t l ~ e  Rlnlayan Peninsula 

Epeira braminica, &ol. PI. XX, Pig. 8. 

? Cephalothorax longer than broad, convex, narrowest a t  t h e  ocu- 
lar region, widest near the posterior end mliicll is again so~ucmhd 
contracted a t  its extreme termination ; pale yellowish \\,it11 three 
longitudinal brown stripes, one central and one marginal on either side. 

Ocular region truncate and roundish, not elevateti a t  all ; the four 
central eyes form a small square in  the middle, and the laterals are 
alnlost contiguous, distant, placed a t  the corners. The falccs arc some- 
what elongated, thick at the base, and gratlunlly tnpering towartis 
the ends, ycllo\~-isl~, latcrnlly at  the base wit11 a bhort longit11~1iud 
stripe; the clams are rather long nnd bro~vn. T l ~ c  lcngth of the i a l c s  
is  nearly equal t o  that of the sternum. 

The lip is short, se~nicirculnr, obtusely pointed iu tlie centre ; the 
maxillx are much higlier, broader and rounded ; the pnlpi arc inserted 
a t  their upper bases which are not specially thickened ;--a11 tliese organs 
are pale yellowish, the last have a few black short hairs near their ends, 
and tlie fornlcr a nunlber of similar liairs a t  their inner edges. 

Tlie stcrnuni is a little longer than broad, truncate anteriorly, and 
rapidly tcrnlinating with a short point posteriorly, with a small tubercle 
opposite tlie insertion of each of tlie three anterior pairs of feet;  i t  is 
black wit11 a yellowish central longitudinal stripc. Tlie feet are rath- 
er sliort nncl stout, furnished with very sliort, white hairs, and some 
longihh black spine3 ; the first pair is the longest, the 21id an11 4 th  are 
subcqual, and the 3rd t l ~ u  shortest ; the leugtli of one of the third pair 
is eqonl to two thirds of olie of tlic first ; nll feet arc ~c l lomis l~ ,  with 
the terminal cntls of tlic fenlora, tibia? and tnrtli blackisli brown. The 
tarsi aro thin, the claws very short and block. 
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The abdomen i s  almost regularly oviform, tnmid, slightly covering the 
base of the thorax, ncarly twice as long ns the Inst ; i t  is covcrcd with 
numerons short, depressed, white hairs. The upper side is  brolvn, 
with a central longitutlinal yellowish mark, in shape very much 
resembling the  from of a sword ; about the midtlle there are two 
white dots on each sicle, one below the other. The sides are pale brown, 
and the central portion below dark brown, with two undulating longi- 
tudinal yellow marks, extending from the epigininm to the spinnc~s. 
Tho latter hnvc five appendages, one single largest in  front and two 
pairs next to  i t  posteriorly. The trachean opcrcula are subtriangular, 
large, situated near cnch other at  the front edge. The genital opening 
lies some distance from this edge, on the iusidc of a dark brown 
strongly raised claw, resting on an inflated, pale coloured tnbcrcle. 
Length of the thorax 3 m.m. ; i ts width about tho middle 2.4 m.m. 

. ----- abdomen 8 ,, ,, , 5.5 ,1 I, 

......... Length of one of tho 1st pair of feet 15 m.m. 

4th - ......... 11 ,,,, 
The species is in nlnny respects allied to the well known E. npocli- 

en, which has a geographic81 distribution from North America and 
Sweden to Egypt ; i t  is, however, rendily distinguisl~ed from i t  by 
the  shorter thorax in proportion to i t 9  length, and by its markings 
above and below ; the colonring of the abdomen is also somewhat 
tlifferent. 

Loc. Calcutta. The only female wnq found in a godown, and al- 
though I had repeatedly instituted a search after this beautifol species, 
I never obtained a second specinlen of it. 

Epeira hirsutula, &'tot. PI. XX, Fig. 13. 

9 Cephalothorax slightly longer than broad, rathcr high and con- 
vex, narrowest in  front and gradually becoming witlcr, beiug widest 
near the posterior end which is  broadly truncnte ;-general colour 
nniform bro~vnish yellow. 

Ocular region blightly elevated a t  the frontal superior edge. Of the 
celltral eyes thosc oi the anterior pair arc a little closcr together tl1~11 
the posterior ones; the laterals are somcwhst snialler, ncnrly conti- 
guous, but distant fro111 the forxlier. 
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The falcea are as compared with the  size of the ~ p i d e r  large, con- 
siderably higher than the  front side of the thorax, yellowish, with 
brown short and thick claws 

The lip is very small, semicircular ; the maxilla considerably larger, 
wide a t  the base, subtriangnlnr, and converging with their ends; the 
palpi are inserted a t  the upper bases, they are equal to  double the 
length of the falces. The lip is brownish, the maxillae and palpi 
yellowish, the last being only at  their extreme tipa brown. 

The sternum is snb-oval, somewhat truncate in front, very little longer 
than the falces, and of g r e y i ~ h  brown colour. The feet are of moderate 
size, their proportionate length is as 1,  2 ,4,  3, the 2nd and 4 th  being 
subequal, and the 3rd equal to  two-thirds the length of the  fonrth; 
a11 are uniformly yellowish, brownish a t  the tips of the tarsi, each of 
which is mppliccl with 4 very minute claws. 

Abdomen sub-pentagonal, truncate in front and slightly covering tho 
base of the thorax, widest and subangulur in the middle, obtrisely pointed 
and somewhat raised posteriorly. The general colonr is brownish, mark- 
ecl all over with small white specks, posteiiorly with a central long-  
todinal somewhat branching line, and laterally with a few indistinct 
transverse dark spots. The lower side is bromnisli, with fonr silvery 
white spots, forming a quadrangle between the epiginium and the 
spinners; the formeria very little, the latter are strongly prominent, 
and of considerable length. The whole of the body, including the 
thorax and the feet, is thickly covered with somewhat elongated wliite 
hairs. 
Length of thorax 1.8 m.m. ; i ts  width posteriorly 1.6 m.m. 
-- abdomen 4.5 ,, ,, ; ............ 4 ,,,, 
Length of one foot of the 1st  pair ....... 9 m.m. 

-- 2nd - ........ 8.5 ,, ,, 
----- 3rd - ......... 5.5 ,, ,, 

--- 4th - ....... 7.8 ,, ,, 
Loc. Calcutta; a rare species on malls in  the  intcrior of houses ; the 

mnle has not yet been observed, i t  seems to be very scarce. 

NEPHLLA, Leach. 

The species of this genus may be co~isidered intermediate bctwecn 
Epeirn and Tt:lrrrglzutl~a, as regards the form of the body as well as that 



of the falca, but tbe feet are much longer in the former genus, 
the  tarsi being albu longer than the tibim, IM has likelvise been nobioed 
in the subgenus A r ~ p a t .  

Nephila angustata, Stol: P1. XX, Fig. 7. 

8 Cephatothovax longer than broad, anteriorly bluntly tmnca td  
-md somewhat narrow, two converging furrom sepnrating the oculas 
portion from the posterior one, which hes thle latekal edges carved and 
tinged with brown, a~ likewise the cemtral region, being distinctly 
depressed, whiie the rest of the surface is pale yellowish and convex. 

The eyea are placed quite near tlie anterior end, bub not on speciab 
tnbercles ; of the four middle onee the anterior are mtuated ml*g little 
closer to each other than the posterior, they are all okequal size. The 
laterals are smaller, almost touching each obher, arranged in about the 
same line aa the posterior middle onee, but more distant from1 bheml 
than these among themselves. 

The falces are cylindrical, thick, not much! longer than bmad, yel- 
lowish with brown ends and short brown claws ; their length is equal 
to  that of the sternum ; when in a vertical position they projeat a little 
beyond the maxillrs. 

The lip is thick, narrow, with, parallel sidea, obtusely rounded in 
front; the mexillse are about Uwice aa long as the lip, somewhat nar- 
rower at their base and curved, outward, being concave on the onter- 

and convex on the inner side ; both are dark brown. The palpes are 
thin, greenish, with long blackish hairs towards their ends. 

The sternum is narrow, truncate in front and pointed behind, brown, 
with small tuberclocl opposite each of the first and the third pair of feet. 
A11 feet are remarkably slender, the first pair being longer than the 
second, then comes the fonrth ; the third being, aa is nsual, the shortest 
and about equal to one half of the second pair ; all are qeeniah in fresh 
specimens, becoming yellowish after they had been for a time in spirit, 
with the tibia1 and tarsal jointe brown ; in some specimen6 the tarei are 
distinctly brown even in a fresh state. 

The abdomen is elongated, suboylindrical, high, anteriorly with 
two obtusely rounded black protuberances, strongly projecting over the 
end of the cephalothorax; the posterior end is  obt~leely pointed, 
elevated above the spinuera and concentrically cormgated. The general 

31 
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colour, above, is silvery white, p t e r i o r l y  a i t h  a yellowish or golden 
tinge. T l~ere  are three prnl lel  lotlgitutliual Llwk stripes, the central 

one connected about the middle with each lateral one by two short 
and diverging, dark stripes. 

The sides are marked eacli a i t h  one long white stripe, originating 
nnteriorly and terminating a t  the spinners ; a second white but 6h01-t 
stripe begins near the posterior end ; the rest of the sides and the 
surfnce below is black. On the  latter there are three longitu(1iual 
white stripes between the sexnnl npetiing and tlte spinners ; t h e  central 
one of these is often rather indistinct, tlte mid~lle portion of the abdo- 
men posfiessing a conspicuous emerald green spot, while in continuation 
of the lateral stripes there are two wliite dote on either side of the 
spinners. The epiginium is blackish brown, slightly prominent, 
posteriorly provider1 with two niinute points. 
Length of the cephalothorax 5 m.m. ; i ts width in  the middle 4 m.m. 
----- abdomen 8.5 ,, ,, ; ----- 4 1 ,  11 

Length of one foot of the first pair ........ 21.4 m.m. 
-- 21td - ......... 24 ,, ,, 

3rd - ......... 19.5 ,, ,1 

-- 4th - ......... 26 ,, ,, 
Loc. Neig11l)onrhood of Calcutta, not common on bushes o r  high 

grasses ; i t  has also been oLtaincd by Mr. Peel a t  Sibsagor in  Assam. 
All the speci~nens that  I have exantined were females. 

Epeira (Nephila P) cicatrosa, ,9tol. PI. XX, Fig. 5. 

9 The cephnlothorax is longer than broncl, tumid, the ocular por- 
tion being the smaller one, oval, well n~n~~gitttld ; the posterior is 
somewhat depressed along the longit~tdinal litre, n~tci convex on either 
side of i t  ; the general colot~r is pnle grceni~li, with a Lroatl brown baud 
along the centre, and two stripes olio pnl.allel to  each of the  curved 
ntargins ; a s l~ort  streak rnnu from each of the posterior eyes disappear- 
ing posteriorly at the end of the ocular region of the t l~orax.  

The central eyes are rather distant, the anterior being a little smaller 
tltml the posterior ; the latern1 eyes are close together, bnt d i s t i~~c t ly  
separated, ant1 plnced on nbont the same line with the posterior centrals, 
but nearer to  these tllan they themselves are f rou  the  anterior 
centrals. 



The fslces are cylindrical, somewhat longer than broad, pale greenish 
slightly 11;11.rowed towards the tips, and furnished with short brown claws. 

The lip is very small, semicircular ; the  maxilloe mnch larger, sub- 
quadrangular, flattened, roundish nnteriorly, slightly widened a t  the 
base where the thin palpi are inserted ; the former two organs are 
brownish, the latter pale yellowish or greenish with a few black stiff 
hairs towards their tips. 

The sternum is longer thnn broad, trnncate anteriorly, pointed pos- 
teriorly, with a slight prominence opposite the base of the lip and that 
of each coxa of the three anterior pairs of feet ; i t  is deep blnck, gctieral- 
ly  with a lot~gitudinal central yellowish htrenk, and on its entire surface 
thickly covered with short hairs. 

The feet do not vary greatly in length : tlre first is the longest, the  
second and fourth are almost perfectly equal, but not mnch shorter 
than the first, and the third is about eqnal to  three-fifths of the first; 
they are greenish with minute black dots, giving origin to  longer and 
shorter black hairs, and with a few longitudinal black liues on the 
femora, especislly conspicuous on their upper sides. 

The nbdomen is somewhat longer than the thorax, the base of which 
i t  slightly covers with its truncated front edge. On the anterior upper 
portion i t  has two pairs of pointed promitienceu, tlrosc of the posterior 
pair being a little nearer to each other than the anteriors. These promi- 
nences are, a t  least on the inner sides, black, but the surface between nud 
all round them is ularbled and streaked with white, reddish and partially 
with black ; the surface near the posterior end, wliich is raised above the 
spinners, is blackish brown with a few paler, very fine transverse lines. 
The  sides of the body are finely streaked wit11 black and white. The 
inferior side is blackish brown with a white streak on each side, 
rnnning in a slight curve from the sexual openiug to the spiriuers ; 
besides these, two small distant white spota are to  be observed below 
the  epigit~iutu, tmo pairs of similar spots in the middle betwecti i t  
ant1 the spinners, two larger white spots on ench side of the spinners 
aud two white streaks running from the prominent spinners to the 
end of the body. The epigiuiorn is  very little raised and brown. 
Length of tliorax 2.7 rn.111. ; its width in  the mitltlle 1.9 rr1.m. 
--- abdomen 4 ,, . , ---- 2.2 ,, 

one of the first pair of feet ......... 11 u1.m. 
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LePgtboloneoftfae2ad pairoff&, .,..... 10 ntm. 
8rd -- ..-... 6.8 ,,,, 

----- eth --- . . . . . . 10 ,, ,, 
It is difficnlt to p l m  this species in either of the genera Nepirilo or 

Epeira, being intermediate between both, and showing that the distinc- 
tion of the two genera ie by no means so strict ao wodd Iw desirable; 
i t  has the proportionate length,ofthe feet of an Epeim and the long 
fakes of a Nephih; to the laat genus it, however, shews in d h e r  re- 
spects a greater relation than to the former. 

Loc. Found in shady placea between hedges end framework aboat 
Calcutta, chiefly in gardens. I fimt obtained this very interesting 
form throngh my friend, Mr. H. Bennertz, who procured a large 
number of specimens, all of which were femalee and mostly full grown. 
It builds a large snare, and lives to a certain extent social, but it d m  
not grow to a hrge size. 

META, Zed. 

The species of this genus are in external appearance perfectly simi- 
lar to those of Tetragnatha, the principal distinction of Zeta being the 
position of each of the two lnteral eyes on a common tubercle. To the 
species quoted by Keyerrling (Zool. bot. Gesellsch., Wien, 1868, XV, 
p. 830) as belonging to this genus I shall add pre~ently one to all ap 
pearence pew species, from the neighbourhood of Calcutta. 

Meta, gracilis, Stol. P1. XIX, Fig. 2. 

53 Cephalothor~x elongated, scarcely half aa long as the greatest 
width at the luiddle ; ooular portion narrow, elevated above and 
ehorter than the thoracic portion, from which it is separated by con- 

verging grooves; tho thoraaic part is slightly convex, i m p d  
in the centre, with oonvex doping sides aud very little cumd 
margins. 

The eyea are placed near the anterior end of the cephalothorax; of 
the middle pairs the two anterior eyw are smaller and closer together, 
than the posterior. Each two lateral eyea are ncarly contiguous, 
situated on small promineuces, the posteriors being a little larger aud 
more distant frou each other than ure the auteriors. The dirtance 



between the lateral and tho posterior central eyes is almost greater 
than that between the latter and the anterior ceutrah. 

The falces are little shorter than the thorax, sotnewhat depresed, 
furnished with very strong, slightly cnrved clam lying in grooves pro- 
vided with strongly serrated edges. 

The lip is small, roundish at the tip ; the maxillae narrow, flattened, 
with their terminations cnrved outwards, and nearly double the length 
of the lip. The palpi are thin, about hall as long aa the falces, thickly 
set with blackish hairs, especially towards their ends. 

The sternum is oval, solnewhat elongated, sub-trunaate in front and 
pointed behind, slightly emarginate'd at the placea where tho aoxm 
are inserted ; the latter being rather thickened. The feet are of the nsual 
proportionate length, the first being by far the longest (equal to double 
and a half the length of the abdomen and thorax together); then 
coma the fourth, then the second, the third being scnrcely longer than 
the abdomen. The colour of all the parts ~nentioned is a palo brown, 
darker about the region of the eyes, on the fnlces, on the lip and at the 
terminal joints of the feet ; the maxillm are pale. 

The abdomen is subcylindrical, perfectly meparated from the thorax, 
anteriorly slightly thicker, and posteriorly curvedupwards : dark brown, 
finely reticulated with m silvery whiteness throughout ; along the cen- 
tre of the sides runs m narrow thin black line, acconlpaniod above arid 
below by a distinctly whitish undulating line ; another white line is 
seen along the lower margin of the abdomen, and the eentrnl portion 
of the latter is occnpied by a black band ; a very conspicuous white 
spot is situated laterally near the base of tlie spiiiners, wliicll are 
d ~ r k  brown and very little prominent; tlie cpiginium ie small, tho 
trachean operculu lnrge, subt~.iangolar, rather distant from the ante- 
rior end ; both are of a liglit brown colour. 
Length of eephalotllorax 2.4 m.m. ; its width 1.3 m.m. 

. - -  abclomen 6.7 ,, , 1.5 ,, 
......... of the first pair of feet 22 m.m. 

2nd --- ......... 13 ,, 
---- 3rd -- ........ 7 ,, 

- 4th ......... 13 ,, 
Loc. The only specimen wee found near Calcutta, in an olcl tree 

where i t  had formed m mall l w e i y  b d t  sllare. 
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TETRAQNATHA, Walck. 
A large number of the Indian species belonging to this gcnus are 

distinguished by a long, narrow and subcylindrical body, closely re- 
s e m b l i ~ ~ g  in this respect, as well as in the bright colouring, the European 
Telrag. extenea, l h n 6 .  Count Kcy~erl ing gave a review of most of the 
known species of Tetragnatha (Zool. Bot. Gowllesch., Wien, 1868, XV, 
p. 835 etc.). H e  enumerates 15 species, accolupauied by detailed de- 
scriptions ; most of them are Enropean or American. The review is, 
however, not to  be considered a complete one, for there are numerous 
other species described by A. Adams (Ann. Nag. Nat. Hist., 2nd Ber., 
vol. vii), by Doleschall, Blackwall, and others. The only question 
regarding these species to decide would be, whether tliey really sre 
!Zktrqnathm, or whether tliey belong to ally of the allied genera. 
Blaclrwall described lately an Indian species, Tet. decorata in Ann. 
Mag. Nut. Hist., 1864, 3rd ser., vol. xiv, p. 44. 

Tetragnatha irridescens, Stol. P1. XVIII. Fig. 3. 

p Ceplialothorax about one-third longer than broad, having the 
ocular portion considerably narrowed posteriorly ; the thoracic oval, 
with curved sides and slightly more contracted at  the bnse, depressed 
about the centre towards which nn!ucroos dark b r o w  lines converge ; 
the general colour is light, almost flcsliy brown, aud the whole suriace 
covered with very short whitish heim. 

The eyes are placed near the auterior truncate edge of the thorax in 
two al~nost parallel rows, very slightly curved forward ; those of the 
anterior middle pair are a little iuore promiuent than others, and the 
anterior lateral eyes are the smallest, the rclnainirig being of pretty 

nearly equnl size. 
The fnlccs are long, subcylintlrical, somewhat depressed, light brown 

with strong tiark brown claws, lying in grooves with serrated edges. 
Tlie lip is short, selnicircular ~17itll the etlge soniewhat bent outward ; 

the maxillx are about three tinrcs as long as the lip, and half the 
length of the falces, solnewhat dilated rind curved outwards a t  their 
ends ; the pnlpi are filiforni inserted lrbovc at the base of the mnsillrt? 
\vllicli are, howevcr, not thickelled at tliia place. 

The sternuln is heart-shaped, elongated, pohteriorly pointed, slightly 
convex, smooth and indeuted at the plirces of insertion of the coxte. 
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The feet are very slender, clothed with thin whitish hairs, and a 
few longer blackish spines intermixed ; their proportionate length 
is the same which characterizes the genus ; they are like the sternum 
light brown with the tenninations of the joints somewhat darker. The 
abdomen is regularly cylindrical, slightly tnrned upwards at tlie end, a 
little more tlian three times as long as broad; blackish, finely reti- 
cnlnted with silvery white and green dots ; above, a very nnrrow black 
line runs along the centre, giving off other short oblique lines; the 
ventral portion is occupied by a longitndinnl broad black band, which 
exkndtr over the slightly pronlinent epigininm and the ~pinners. 

8 The mule does not appear to differ in size from the female ; it 
has the falces n little stronger, the cephalothorax somewhat darker 
brown; and on the abdomen of the specimen, examined, I did not 
observe any dark dorsal line. The last joint of tlie palpi is long, 
strongly thickened, and gradually attenut~ting towards the end; the 
flagellum ie short, simply curved and slightly thickened terminally. 

8 Length of the cephalothorax 1.7 m.m. ; its width 
in the middle 1 m.m. 

. -- abdomen ........ 4.3 ,, ,, ; .......... 1 ,, ,, 
one of the 1st pair of feet, . . 21 m.m. 

2nd ,, .......... 1 2  ,, ,, - 3rd ,, 6.5 .......... ,,,, 
--- 4th ,,.......... 10  ,,,, 
This species appears to be the eastern represeutative of the common 

European T. exfensa, which is also known from Africa and Western 
Asia; it  can be, however, readily distiuguished from the latter by the 
greater length of the cylindrical abdo~uen in proportion to that of the 
thorax, by tlie s~uooth sternum, less diverging falces, $c. 

Loc. Neighbourl~ood of Culcutta ; rare, on foliage. 

GASTRACANTHA, Latr. 

h'ubyenue, ISACANTHA, Sill&. (Hist. nat. des AraignEes, p. 286.) 
Situoli suggests the formrltion of a number of subgenera of Gastvacan- 

thrc according to tho nouiLer nntl proportionnto length of tlie spines of 
the abtlouien. 111 tlie piesc~lt  for^^^ there ix one pair of spines on either 
side and one pair posteriorly, all the spines being very nearly, or 

perfectly, eqanl iu length. 



Gtastracantha (Isacanthra) Camhgenais, 8ta 
PI. XVLII., Fig. 1. 

p Cephalothorrrx qnadrangnlar, nearly twiae re broad aa long; 
above ill the middle, ah the anterior and poste~ior edges, and a t  the 
anterior corners somewhat prominent; upper surface covered with 
d l  hairs ; uniform brown, 

The nnterior central eyes we situated in  front on the  median projec- 
tion of the thorax, the posterior ones are sornewl~at lrigher, and very 
little more ciistnnt from each other, thau are the former among thcm- 
selves. T l ~ e  lateral eyes are placed together on each of bhe lateral pro- 
jections ; the anterior ones are much the largest of d l ,  and the posterior 
ones so sninll aa to be hardly conspicuous. The falces are short, wry 
thick, inflated, vertical, with strong articulated clnwq fitting into s 
groove with finely serrated edges ; both nre brown, the clams blackish. 
The lip is minute, semicixular, sliglitly angular a t  the tip ; the mnsillls 
m1wh larger, thick, roundish, bent ontwvnrds ;, tlie pnlpi alre rather 
sliort, inserted a t  the upper external bases of the forn~er: Lot11 31% light 
bromn. The sternum is subtrigonal, somcmliat elongated, trnncate 
i n  front and pointccl behind. The h o t  o t  the  fourth pair are the 
longest, about equul to the total length of tlie body, those of the first 
pair are somewl~at shorter, the second again shorhr, and tho third the 
smallest. All the c o r n  nre very short and thick, the femora broadly 
flnttened with rather shnrpencd anterior edges. The general colonr of 
$he feet is brown, the coxm and the thiekencd ends of the joints being 
blackisl~, and covered wibh short haim. The olams of the tarsi are very. 

smnll and blaok. 
The abdo~nen is above coriaceons, hardened, anteriorly with s 

convex margin, and a very m a l l  c e n t ~ d  notch ; on each side are two 
thick protuberances, inflated and turned npwnrds, and terminally 
provided with very snlnll dark spines, the anterior of which is slightly 
smaller thnn the posterior; tllc posterior margin is eutiro, slightly 
rounded, and higller than the anal end which terminates with two 
thick diverging almost liorizontal processes, each also supplied with a 
Small spine. The whole snrfnce ispunctured and covered with very short 
hairs : alol~g the anterior mnrgin there are eight black oval impressions ; 
one, the largest, is situntod between each of the lnternl processw, 
nut1 nine are along tlic posterior margiu, tlie first of t h e ~ u  beginning on 



either side at the hinder portion of the posterior lateral process. In the 
middle of the carpace there are two rounded depressions between the two 
anterior lateral processes, and two between the posterior ones, some- 
what more distant than the former. Above each of the lower 
impressions there is a large yellowish spot, and above this laterally 
a very small groove. In  the central longitudinal line of the carpace 
are placed four little punctures, one below the other, and then two pairs 
of equally small ones, situated between the two posterior lateral pro- 
cesses. Beside these there are a number of other small punctures or 
impressions, but they do not appear to be regular and constant. The 
prevalent colour of the upper surface of the carpace is yellowish brown, 
tinged with a reddish hue, produced by short hairs; these being, 
however, very easily worn off. 

The lower surface is strongly convex, deeply corrugated with nar- 
row furrows; the five spinners are black surrounded by a raised 
roundish oval edge ; a very strong vertical and pointed protuberance is 
situatcd in front of the genital opening, with the roundish trachesn 
opercula laterally and deeply placed. 

Length of cephalotl~orax 1.5 m.m. ; its width 3.2 m.m. 
-- abdomen without posterior spinee 5.5 ,, ,, 
Width  of the same measured between the two lateral spines 8 m.m. .. ................ Length of one of the 1st pair of feet 5 ,, - - 2nd ................ 4.8 ,, ,, 

4th ................ 7.5 ,, 9 ,  

This  species appears closely to resemble Gust. helva, Black., (Ann. 
BIag. Nat. Hist., XIV, p. 42) from which i t  can be distinguished by 
the  thick processes with very short spines, the want of streaks on 
their  underside, nine equnlly large,-instead of ten,-posterior marginal 
depressions of which the two central ones are minute, by the vertical 
procese before the genital opening, by the want of a longitudinal furrow 
on the  thorax, etc. 

Loc. A single specimen rnm found a few miles South of Port 
Canning (S. E. of Calcutta) on bushes, where i t  had made a small anare 
between the leaves. 
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EXPLANATION OF PLATES. 

PLATE XVIII. 
Fig. 1.. 9 Gastrmantlua (Ismantha) Conningowis, Stol., p. 248 ; 1, npper-, 

1 a, lower view, 1 b, frontal view of a portion of the cephnlothorax, shewing 
the relative position of the eyes, the size of the falcoa, &.;-all figures sre 
drawn to  twice tho natural size. 

Fig. 2. Gagrella atrata, Stol., p. 213 ; 2, upper viow in natural size ; 2 a, 
and 2 b, upper and lower viows in four times the natnrnl aize ; 2 c, ~ i d e  view of 
the smwth ocular tubemle with one eye. 

Fig. 3. 8 Tetragnatha iridescens, Stol., p. 246 ; 3, upper view, natural size ; 3 a, 
upper view of the front pnrt of the thorax with the two rows of eyes, the f a l m  
and pnlpi bc., enlarged 6 times ; 3 b, side viow of the terminal joint of the left 
palpae with the small flagellum coiled in, enlarged 8 times. 

Fig. 4-5. 8 & 9 Galodes orientalis, Stol., p. 209; 4 and 5, upper views in 
natural aize ; 4 a, internal view of the metatarsal and tarsal joints of the left 
palpns, three timw the natural size; 4 b, sido view of the tnrsal joint only; 5 a, 
sidc view of the body of the Q ,  shewing the appendage of one of the falcas and 
6 appendages of the coxa and femur ; 5 b, view of the internal side of the tar- 
sal joint of Q,  three timea natural size. 

Pig. 6. Q,  Epeira (Argyges) stellata, Stol., p. 234 ; 6, upper view, natural 
size ; 6 a, frontal view of the ocular portion of the thorax, shewing the distri- 
bution of the eyes, the proportions of the fnlces, length of the polpi, &. 

PLATE XIX. 
Fig. 1. Telypkonua Assamensis, Stol., p. 205; 1, upper view of a full grown 

specimen, nntural aize ; 1 a, front view of the month with tho pendtimate joints 
of tho oheliceros; 1 b, upper view of the antorior portion of the thorax; 1 c, 
basal joints of tho cheliceree, aa seen below; 1 d, the thrpe right lnteral eyes m 
their relative position ; (1 -, are enlargod twiw the natural size) ; 1 c, a 
portion of the metatarsal and the t a m 1  acgmonts with the terminal clnws of 
the second lon foot ; 1 j, a portion of the mctntnrsal and the tarsal segmenm 
of the first right foot;--(1 e and 1 j, are enlarged fonr timea). 

Fig. 2. 9 Meta gracilis, Stol., p. 2.1-1; 2, npper-, 2 a, lowor view, twice the 
nntnral dimensions ; 2 b, ocnlnr portion of the thornx shewing the disponition 
of the eycs; 2 c, viow of the fnlces and the maxillm and also shewing tho outline 
of he lip,-(2 b and 2 c, are enlarged fonr tirnoa). \ 

Fig. 3. 9 Tholniszis pugilis, Stol., p. 225 ; 8, uppor view ; 3 a, frontal viow of 
the ocnlnr portion of the thorax with the falces and pnlpi; 3 b, shewing the 
sternnm, the lip, maxillm and the two barn1 joirlts of ~ h o  palpi; all figures are 
enlarged throe timea ; 8 ,  3 c, upper view, natnrnl size ; 3 d ,  inner view of the 
two terminal segments of the right palpus with tho long Bsgollum coiled in a 
large cavity. 

Fig. 4. Q Scytodsspopittpua, Stol., p. 232; 4, 4 a, 4 b, upper-, side-and loser 
views, twice tho na~nra l  size ; 4 c, fiontal viow of the ocular portion of tho tho- 
rax, ehewing tho position of tho eyes,-enlarged four times. 

PLATE XX. 
Fig. 1. 9 Sphasus viri~lanzts, Stol., p. 220 ; 1, nppor view, natnrnl sizo ; 1 a,  

relntive position of the oyes ; 1 b, front viow of' tho head and of the faloea; 1 c, 

In all lkwca tho feet ore drawn in thotr full lougths. 



1869.3 Indian Arachnmdea. 261 

lower view of the lip and maxillta ;--(1 a, is enlarged three times ; 1 b and 1 c, 
a re  enlarged twice). 

Fig. 2. 9 Np'phasus similaris, Stol., p. 222; 2, npper view, natural size ; 2 a, 
lower view shewing the relative length of the lip, maxillm and fdcos ; 2 b, eyoa 

8 ,  2 c, inner viow of tho 4 last joints of the right palpns, shewing the flagel. 
lnm in the last inflated segment,-enlarged six times. 

Fig. 3. 9 Dolmuxhs bnr~i~nanw,  Stol., p. 218 ; 3, npper view; 3 a, position 
of the eyes, twice the natural sizo ; 3 b, lip, maxillm and baad joints of the p d -  
pi, enlarged three times. 

Fig. 4. 9 Thornisus Pcolianus, Stol., p. 229 ; 4, npper viow, natural size ; 4 a, 
q e s  ; 4 b, lip, maxillm and basal joints of palpi ; enlarged twice. 

Fig. 6. 9 Epeira cicatrosa, Btol., p. 2.12 ; 5, npper view ; 5 a, side view of an- 
other specimen,-both enlarged twice ; 6 b, eyes and 5 c, lip, maxillse and basal 
joints of the palpi-enlarged four timas the natnrai dimensions. 

Fig. 6. 9 !Uwtniscls elongatus, StoL, p. 227 ; 6, npper view, enlarged twice ; 
6 a, front part of the ocular portion of the thorax with the eyes ; 6 b, lip and 
m a  &c.,-enlarged three times. 

Fig. 7. Nepliib angzlstata, Stol., p. 241 ; 7, nppor view, natural aize ; 7 a, 
anterior part of the ocular portion of the thorax, shewing the relative position 
of the eyes,--enlarged ; 7 b, front view of the ocular portion with the firlccs, 
slightly enlarged; 7 c, lip, d l a e  and basal joints of the palpi, twice the nn- 
tnra l  size. 

Fig. 8. 9 Epeira kaminka, Stol., p. 238 ; 8, npper view, nntnral size ; 8 a, 
relativo position of tho  eye^ ; 8 b, lip and marillre; 8 c, front and aide views of 
t h e  epiginium,-all onlarged. 

Fig. 9. Hersilia Caleuttensis, Stol., p. 216 ; 9, npper view, nntural size ; Q a, 
eyes;  9 b, frontview of the ocular portion of the thorax with the full length 
of the falcee ; 9 c, lip, maxillae and baa1 jointa of the palpi ;-all enlarged. 

Fig. 10. ffagrelkc signata, Stol., p. 214; 10, upper view of the body, showing 
tho chelioeres, palpi and the mum, enlarqed three times; 10 a, side view of the 
body, and 10 b, the left second foot,-both in natural size. 

Fig. 11. ffagrella abrata, Stol., p. 213 ; npper view of a short, but most oom- 
mon variety, enlarged three times. 

Fig. 12. Ep&a (Argyopes,) manan~illaris, Stol., p. 236 ; 12, npper view, 
turn1 sirs ; 12 a, eyes; 12 b, front viow of the ocular portion of the ceplulloit"d: 
nu. ; 12 c, lip, m d l t a  and bass1 joints of tho palpi,-all enlarged. 

Fig. 13. Epeira hirsdula, Stol., p. 239 ; 13, upper view, thrco times nnturnl 
size; 13 a, cyoa ; 13 b, front viow of tho ocular portion of tho thorax and the 
falcoa,-enlwged. 
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Anaty8is of the E'hettrce dieteorite wi th  an account of its fdl, 
by D. WALDIE, EsQ., F. 0. S. 

[Read and received 2nd June, 1869.1 

The Jleteoric stone of whicli the analysis is given in the following 
pages, fell near Khettree, Rajputana, and the sample was supplied to 
me by Mr. W. Stotesbury of the Topographical Survey, who at  the 
Mme time communicated an interesting account of the circumstances 
of the fall, of which he  was to  some extent personally cognismt. 
The  account I shall give in his own words from his letter to me. 

L L  Whilst employed i n  making a Topographical Survey of a portion 
of Shekawattie in  Rajputana in February 1867, (I forget the  exact 
date)* I was out a t  work one morning at  about 9 o'clock ; I wns end- 
denly startled by a loud report resembling that of a cnnnon at  Khettree, 
the seat of a petty prince, about 11 miles distant to  the south of the 
place where I was then working. The first report was followed by 
two more, louder than the fimt, but a little to the east ol the  place 
where I imagined I heard the first report ; these three were succeeded 
by a regular roll, resembling musketry heard a t  a shoit distance. 
The day being a beautiful bright one, and no clouds to be seen ony- 
where, and also seeing no stones falling, I did not know what to 
make of this, to  me, strange atmosplieric plleuonlenon. I immediate- 
ly  communicated the above facts to  the Editor of the Dellci Gazette, 
asking t o  know what these strange reports in the air nleant and the 
cause thereof. The day after I had posted the letter, I was iuformed 
by  some villagers that the day before, they henrd the reports, nnci that 
a shower of Aerolites had fallen, and thnt the ston'es had been seen by 
them. Mr. Robert Todd, a friend of mine, and in the  same surve j  
party as myself, seeing my query in the Delhi Gazette, regarding 
these reports, wrote to  the Editor of the above paper informing him 
thnt they were caused by a fall of Aerolites; he wns a t  $at time 
working about ten niiles to the  enst of me, and describes the reports, &c., 

the same as I have mentioned already. The showers of stones, a s  I 
learned afterwards from tlie villagers, amounted to about 40, which 
fell chiefly near a called " Saonlod," 3 miles to the north ol  

+ Mr. Stotesbnry haa s i n c ~  found from nu ontry in ono of his boob tkat tile 
data woe 19th January, 1867. 
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Khettree in Sheknwnttie, Rajputana, Lat. 2S0 9' 45" N., Long. 75O 
51' 20" E., and about 90 miles S. W. of Goorgaon near Dellii." 
" The natives, not knowing what to make of these stones, and being 

just as anperstitious, if not more, thou all nntives of India, put i t  
down to the vengeance of some offended deity : they, therefore, set about 
gathering all tho stones that they could find ; these, they afterwards 
pounded down to powder and scattered this to the breeze, &c., SO as 
not to let the vengeance of the offended god redound on them. No 

sooner did I hear of the fall of the stones, and ascertained the exact 
locality, I sent all the sowars attached to my cnrup, to scour the 
country round about the place, with the intention of procuring as 
many of the stones as possible. I was very nearly too late, as be- 
tween them all, they only mnnaged to get the piece I sent down to 
you, and that by a promise of a large reward. I cannot fully describe 
to you the fear of the inhabitants of the villages adjacent to where 
t h e  stones fell, and their amusing and queer descriptions as to their 
ideas of the cause, and nature of the Aerolites." 

" I am sorry I had not nu opportunity of viewing one of the stones 
before they had been brolien by the foolish villagers, as I sllould 
have then been able to give you the real size, &c., of them ; hut from 
descriptions given me by the more respectable class of natives, I 
should say the stones mere about the size of a 24-pounder shot, quite 
round, mith a blackish appearance on the outside, and impregnated 
wit11 n sulphurons smell. They fell with such velocity that they 
sank two or three feet into the ground, a snndy soil. The men who 
gave me these descriptions, I summoned and questioned them my- 
self ; of course as-is natural mith nntives, I received all sorts of 
co~nmunications regarding the fall of the stones, but they are not only 
as foolish as they are untruthful, so it is no use my giving them yon. 
The descriptions I have now given you, may be relied on, es they are 
collected by myself, from personal interviews with the more informed 
and respectable class of natives, such as Rlnhajans, Pataels and the 
Raj officials ; and I only kept those descriptions that tallied with 
others I had previoudy received from others." 

The stone is partly of a light bluish grey colour, partly of a much 
darker grey, in some places the two portio~ls lying in contact like two 
strata, in others nodules of the one imbedded in the other. Tho broken 
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a~irfnce is stnddetl over with metallic particles, many bf them having a 
briglit metallic Instre, and there are also observable by aid of a lens, 
spots of a yellowish or brown colour from oxidation of the Iron, md 
granules of a greenish yellow colour and translucent appearance, pro- 
bably Olivine. Splierules of earthy matter are nlso visible and round 
cavlties in which others have been imbedded. When coarsely powdered 
the spherules are more visible, and when more finely po~t le red  and 
exanlined under water with the lens, the lighter portion of the  stone 
exhibits a consiclerable quantity of a nearly white crystalline matter, 
the particles of which are tolerably uniform in size, mixed with small 
angular fragments of black, brownish, opaque aud greenish yellow 
tr~rislucent minerals, and irregularly shaped but rounded particles of 
Iron. The dark grey portion exhibits the same appearances, but with 
a much larger proportion of dark-colonred earthy minerals. The 
pnrticles of the iron having resisted trituration now appear mnch 
larger than the others. After the metallic matter has been removed 
by acid, the remainder seems t o  consist of the white fine crystalline 
matter, observed in the original light grey portion of the stone, mised 
with a few black particles. The stone is not very hard, and but for 
the particles of Iron, is not difficult to  powder. 

It is covered with a dark grey nearly black emst, cellnlar on the 
surfacc and cornlgnted somewhat longitudinally, and of about one 
third of a lnillimetre thick. 

Many of the older annlyses of Meteorites are very imperfect, being 
very defective even in the detection and estimation of the chemical 
constituents. Of late the che~nical examination hns been mnch more 
complete, and improvementshave been made intheir proximate analysis, 
obviously a niatter of the greatest interest. The most recent of these 
investigntions hnve been the very valuable ones by Dnnbrhe and 
Blcunier of the Museum of Paris, chiefly on Meteoric Iron, tor the  
sepnr~tion of the uncorubii~cd metal from the sulphides and phosphides 
and other constituents. As my attention had not been previously 
directed towards the analyses oE Meteorites, I did not notice their 
papers so early as would have been desirable, ant! lost time and labour 
i n  the first processes euiiployed. The separation of the earthy minerds 

is still very imperfect, and there are no very obvious means available 
for this purpose. 
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The general plan of analysis followed was to act upon the powder'ed 
stone first by acid solvents, and afterwards to extract the Silica set 
free from combination by boiling with solution of Carbonate of Soda. 
The matter resisting the action of these agents was attacked in the 
usual way by fusion with alkaline carbonate or with baryta. The boil- 
ing with Carbonate of Soda was troublesome, the solution could not 
be filtered perfectly clear : it  always carried with it a small portion of 
undecomposed mineral in a fine state of division. 

The constituents were those generally found in meteoric stones of 
Bimilar appearance. The part soluble in acids consisted chicfly of 
Silicate of Magnesia and Iron, with interspersed particles of Nickel 
Iron, and Sulphide of Iron. The part insoluble in acids was also chiefly 
Silicate of Magnesia snd Iron, but with a much largcr proportion of 
Silica. 

The analysis of several different portions shewed a certain variety 
of composition. Thus the insoluble matter varied from 39.5 to 42.6 
por cent. of the whole. I n  the soluble portion, the total amonut of Iron 
varied from 24.7 to 27.7 per cent. in all states. As the particles of 
Iron differ very considerably in size, i t  follows that as the proportional 
quantity of these varies, so must that of the other constituents. 

But treatment with acids did not shew the amount of Iron in the 
free state as distinguished from that in combination. Iodine answered 
better, but acted partially on the sulphide of Iron as well as on the 
uncombined metal. Recourse was had to the solvent lntely proposed 
by Meunier, solution of bicl~loriiie of Mercury, which dissolves the 
uncombined metal only : the mercurous chloride produced was re- 
moved by n current of chlorine, nccording to his plan, and metallic 
mercnry by heat ; the remaining minoral was then treated by hydro- 
chloric acid, preferably with addition of some nitric acid. Prom the 
amount of Iron found in this acid solution, a proportion was deducted 
as combined with the Sulphur and Phosphorus, the remainder was 
calcnlated as oxide. The Solphide of Iron was taken as Fe , 8 ,, 
Troilite, as contended for by Mennier. The wholo of the Nickel is 
supposed to be in the state of alloy with Iron though probably pert 
exists as Snlphidc. 

An attempt was made to sepnrnte the light-coloured portion of the 
stone from the dark, so as to compare their composition in the princi- 
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points . The light-coloured portion mas got free from the  dark. 
but tlie dark remained still mixed with a considerable portion of the 
light.coloured . The differences observed will be pointed out after the 
results of the general analysis have been given . 

A little Phosphorus was found. and is supposed t o  exist i n  combina- 
tion with Iron. 1 eq . to  3 eq . Iron.-Schreibersite . 

The results of analysis are as follows :- 
Dried a t  212' F . 

Iron , .............................................. 16.98 91.54 
Nickel , ............................................ 1.26 G.i9 
Cobalt , ............................................. -21 1.15 
Chromin~n, ....................................... '10 .52 - 

Nickel Iron , ................................. -- 18.55 100 . 

Iron. ............................................... 
Sulphur. .......................................... 
I r o n  ........................... .. ................ 
Phosphoms. ...................................... 

Troilite and Schreibersite. ............... 
Magnesia. ......................................... 
Lime. ............................................. 
Soda. ................................................ 

............................. Protoride of Iron. 
.......................................... Alumina. 

............................................ Silica. 
Loss; removed by Carbonate of Soda with 

................................... the Silica. 

......... Earthy matter soluble in  acids. 

.......................................... Magnesia. 
........................................... Lime. 

...................... Soda. with trace of Potash 
Protoside of Iron. ............................ 

....................... Oxide of Chromiuru. 
........................................ Alumina. 

........................................... Silica. 

....... Earthy matter. insoluble in  acids 



The earthy matter insoluble in acid is Augitic in character and 
closely resembles incomposition the minerals Tremo1it.e and Actynolite, 
except that above two-thirds of the Lime in those minerals ia replaced 
in thin by Protoxide of Iron. I t  ah0  contains Cllrome Iron t o  the 
extent of 1.39 per cent., or -58 per cent. of the entire stone. 

The earthy matter soluble in acids is somewhat similar in composi- 
tion to Chrysolite or Peridote, but contains a larger proportion of 
Nagneeia and Iron. m e r e  is probably a much greater mixture of 
different minerals than in the case of the insoluble portion. 

There is a little Chromium soluble in acid, and also soluble in 
Iodine, a t  least partially. I have supposed it to be a constituent of 
the Nickel Iron alloy. 

Several portions which had been treated with acids (in wl~ich con- 
sequently uncombined Iron could not be estimated) contained in the 
soluble portion more Silica than is given in the above analysis ; about 
2 per cent. more. The proportioo of matter insoluble in acid in 
these cases wm aboat 3 9 5  per cent. of the whole stone. 

Attention was directed, as already stated, to the differently coloured 
portione of the stow. h l y s i s  gave tbe following results- 

LighC colonred. Dark colonred, 
chiefly. 

.......... Specific gravity, in ema11 pieces 3.743 3.612 
Ditto ditto again wetted, ............ 3.763 3.7041 

....................... Ditto in powder, 3.818 3.729 

Constituents soluble in acid8 : 

UncombinedIron, ....................... 17.77 16.20 
Sulphur, .................................... 1.75 1.77 
Magneeis, ................................. 13'65 13.88 
Protoxide of Iron, ........................ 6'67 7.76 

................................. Cobalt ,...... all, or none, or 
laesrly all. nearly none. 

The portion insoIubIe in acids differed little in the two kinds. It 
will' be observed that the principal difference is in the relative pro- 
portion of nncombined and oxiilised Iron, the dark portion colitaining . 
most oxide oi Iron, the light part containing most uncombined Iron, 

33 
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and all or almost all the Cobalt. The higher specific gravity of the 
light-coloured portion accords with the greater quantity oi metlllic 
Iron it contains. The state of oxidation of the iron was not esperi- 
mentally determined, but  mas assumed to be that of protoxide, in 
accordance with the  analyses given of sixiiilar terrestrial minerals. 
The cause of the difference between the loss of nveiglit sustained by 
boilirlg the nlineral after the action of acids and the weight oi the 
Silicn obtained, appears t o  depend upon sniall quantities of other con- 
stituents removed by the Carbonnte of Soda in solntion, or in very 
fine stntes of sn~pension. I n  one expe~iluexlt made mith great care, tlie 
difference of weight was nearly accounted for in  t l l i ~  wny i n  Alumina 
and Oxide of Iron, Lime and Mngnesia. I n  tlris caw, tlie loss oi 
weight by Carb. of Sotia was 12.015 grs.,tlle Silicn qbtained 11.563 grs., 
loss only 4 5 2  gr  : of the above constituents there was ol~taiued .315 g. 
leaving oilly nriaccounted for el37 gr. from 100 grs. of tlie stone. 

I have compared its coxnposition mith that of other stonea, as giren 
in Bueliner's Treatise on Blcteorites, Liepzig, 1863, and find it  beam a 
pretty close resenlblilnce to  that  of L L  Blansko," (Briinuer Kreis, 
Bl~hren) ,  November, 1833, and that of "Insel Oesel" in  Russia, 
April, 1855, nud a still closer one t o  that of " Klein-menden" by 
Nordhausen, Prussia, of September, 1843. 



A Contribution to our knowledge of Pelagic Afollrtaca, by Captain 
G. E. PRYER, dfadras Stnf Corps. 

[Received 10th Yorch, rend 2nd June, 18G9.1 

Having during the last ten years made fonr voynges round tlie Cnpe 
of Good Hope, and enjoyed some opportunities of stndying tlie linbits 
of Pteropods ; and underatnnding tliat information regarding tliem, 
would not be unacceptable to  tlie Bengal Asiatic Society, I have the 
plensr~re to  fur~lish the following pnrticulnrs. Thinking also that a 
few directions mny be of use to  intending collectors, I have appended 
solne information regarding tliis point a t  the  end of this paper. 

Pteropodu are essentially pelagic animals, rarely found i n  the neigh- 
bourhood of coasts. ' Solno are naked, mhilo others have tlieir bodies 
enclosed in a shell wliicli, wherever i t  exists, is exceedingly light and 
delicate. They are taken singly or in pairs, or in shoals. Tliey vary 
'from the size of a hazel-nut to that of a pin's head. They jork alorig 
t h e  surface of the water by the aid of two muscular nppendnges, from 
whose wing-like character the name of the class is derived. They 
generally rise to  tile surface after sunset, and disappear with dnyligl~t, 
n o t  as some have sl~pposed for the purpose of breathing, since, for 
t h e  aeration of their systetns, the majority possess a special branellin1 
cavity into which tlie external water hns free access. So regrdnr, 
however, is their appearance after darlr, tha t  D'Orbigny regarded i t  as 
t h e  evidence of design. 

All observers of Pteropotls are aware thnt, altliongh for the most 
part they aro blintl,+ tlieir susceptibility of light is very great. 
When  captured and placed alive in a tumbler of sea-mnter in  a dark 
q o t ,  they protrude their fins, and flnp them away vigorously; but 
n o  sooner is thc light of a lantern turned on thorn, than they collapse, 
sink and lie motionless a t  the bottom. 

I suspect then, with ill. D'Orbigny, that  light controls the move- 
ments of these interesting animals. I t  is probable thnt as light 
damns, each sinks t o  that depth suited t o  its individual sen~ibility, 
and sustaining itself in  the fluid by its own specific gravity ; i t  ad- 
justs its position as light recedes, by instinctively rising until i t  finds 

Clw excepted. 
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itself at the surface, easier and more expanded than when compressed 
in the depths below.* 

Now those learned in matbrs of hydrography, say that the propa- 
gation of light through water is not carried far below the snrface. 
I t s  influence at the depth of 300 feet is scarcely equal to the glimmer 
of twilight, and below about 700 feet there is probably perpetual 
(1nrkness.t 

If this be so, may we not assume that the vertical range of those 
species nt least, against whom the letters D. C. N. stand, (see table, p. 
269) would be between 1 to 50 fathoms? The following experience 
regarding three of those species, serves to strengthen this vicm. On 
the night of tho 211d of October, 1866, while rowing round R m  
bland-the head quarters of the Port Blair settlement at the -4nda- 
mans,-in an open bont I took to seaward of it H. ptcadridenhzf-ci, 
H. uncinafa, and H. linrbata. By the charts I find the depth 
thereal~outs varies from 9 to 50 fathoms. 

Before reicrring to the table, I mill give one or two extracts from 
my notes during tho outward Voyages in 1860 and 1868, which I 
thinlr may interest the readers of the Jonrnal. 

8.30 A. M., one or two Cynbulia, nothing until 
12.30. P.M., two H. t n ' h t a t a ,  with number- 

1860. Dec. 7, less embryonic forms. 
5. Lnt. 39' 55', 1.30. P. M., six H. trid. with Sdpce. 
E. Long. 42' 1 2 ,  4.30. P. M. Hydrozooids and Salpm. 

Therrn. 63O, 7. P. I. three H. uncinata, medium size. 
Sea 67O, 7.30 P. M.. Dozens of Sagitta, imbedded in 
Countercurrent. myriads of red Entomostraca (Copepods). 

7.45. P.M. Bag full of red Entomoetraca, Sagitta, 
and two H. uncinatn, medium size. 

8. P. M. Sudden and total disappearance of red 
Entomostraca, succeeded by Scr&cc with yellow 
nuclei, and some Xedtcstc, in which mere 
imbedded numbers of Balantium australe. 

9.30 P. M. Two or three Cleohra pymmi- 
data of different sizes. 

Somo speciea, however, seem quite indifferent to solar inflnanoe. 
t Petermanna Atlas. 
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The points of interest in the above entry are threefold :- 
Firfit,-the capture of H. trdentata (IT. Forskahlii of D'Orb.) a t  

noon-day, D'Orbiguy having recorded it as nocturnal in its habits. 
Second,-the appearance in scores of Balantiuna auetrale. As Cape 

Horn is its recognized habitat, its presence so far to the enat\vard was 
interesting. The Snlpian mass in which these animals were imbed- 
ded was nearly a foot deep in the bottom of the net. 

Third,-that which relates to the red Entornostracts : but, as they 
form a gronp in a separate class, I will merely say here, that this was 
the second time they had disappeared sucldenly at the same hour, viz. 
when night was closing in. On each occasion, they were followed by 
small S a l p  with yellow nuclei, probably iinmature forms of 8. mazi- 

ma within whose organisms, however, there wna no appearance of 
Entomostracts. 

1868, June 25, The net was over from 6 till 10 P. M. At  
N. Lat. 5' 42', 7.30 P. M. took a solitary specimen of 
W. Long. 22' 4 2 ,  Cleodora pyramidata. Dnring the middle 
Them.  7g0, watch from 12 to 4 A. M. the Captain's net 
Sea, 81°, mas in use, and brought up numbers of Ptero- 
Strong cnrrent to pod8 and other marine ani~nals. 
N. E. Tlre next evening tlre net wns again over 

from 6 to 10.30 P. x. and nothing whatever 
came np, bnt three fragmentary Diphyzooids. Thns on two succestlive 
occasions from sunset until 10 P. M., no living thing, except those 
above named, was brought up, get during the middle of the night 
large hauls were made. Within equatorial limits, however, I h v e  
generally fonnd the nriddle watch to be the best time. 

The vessel here was in the neighbourhood of strong currents, and 
they are as we know the consequence of a disturbance in the aqueous 
equilibrium caused by a high temperature and great evaporating 
force.+ Can it be that in these latitudes the process of evaporation has 
anything to do with the vertical movements of these little creatures? 

For some days I see i t  noted that about here the sea was very phos- 
phorescent. It is thought by some that' when suah is  the case, you 
are nnsucceesful with the bag, but I have never found that i t  makes 
any difference. 

Maury. 
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The table (see p. 269,) accompanpiug this, has reference merely to 
those Pteropods which are funiidhed with an external shell; the 
Phecosomata of de Blainville. I t  shows that the- 

Atlantic Ocean contributed 2 3  species. 
Inc\iarl Ocean 11 23 1, 

Southern Ocean ,, 11 ,, 
Bay of Bengal ,, 11 ,, 

It will also be seen that tlie lnnjo~ity of those species can bear s 
grent difference of temperatnre, for example H. uncinafa, Cl. pyrami- 
data, Spirialis roetralia. '011 such ns tliese the currents have donbt- 
less a strong diffusiveinfluence, and althougli tlie Cnpe of Good Hope 
may Rcrve in some measure to  isolate the fanna of the Indian Ocean, 
yet the number of species in the Soutli Atlantic common to it, 
proves that the two popnlntions do mingle," and not only so, but that 
some of tlie fnuna oi tlie Iil~linil Ocean fiiids its way up  to, nnd doubt- 
less througll the grent equatorial current in the Atlantic.? 

A s  fnr ~3 111y own obserrations go, and from mliat I linve gathered 
from those of others in tlio same field, I tliinlr the following species 
are pcculinr to tlint portion of tlie North Atlantic through which out- 
ward sliips shape t l~cir  course - 

1. Uyalcza ten iobranchia, 
2. IT. longiroat ra ,  
3. li. mucronata (?) 
4. Cleodora balantium, 

also the lnrge coloured vnriety of H. gibboaa, figurcd by R ~ n g ,  pl. r, 
figs. 3 and 4. 

To tlie Iudiau Ocean, or more properly spealring, the It&-Pact& 
provincef I would assign the following species- 

I. Hynl~af lava ,  
2. H. globulosn, 
3. H. agi~l is ,  
4. H. tridentata (7) 

The drift current of the 5. E. trndo wind donbtlesa having much to do 
with tlris. 

t Woodmnrd. 
f A bottle thrown overboard 2) leagnoa N. E. of Ascension from t11o Ame- 

rican sliip L a d y  3 f o n f q u  ill Octobor 1820, wns picked up on tho Hunwuy wka 
on the West coast of Guernuoy in August, 1821. 

Vido p. 166 of Llie Nnnt. Mag. for 185% 
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5. Cleodora cuspidata, 
6. Cuvieria oryza, 
7. SpirMlis trochijormis, 
8. H. uncinata (?) 

I agree mith Rang in thinking that Cuvieria rosea is an immature 
form of Cuv. collummella, and I also think Cuvicria oryzn (Bellson) 
is a still youuger form. I have repeatedly taken Cuu. rosca and 
Cf~uie r ia  oryta with tho apex entire, as well a8 frnctured, and of all 
sizes.. The three forms are doubtless one and the same shell. 

To  the Southern Ocean belong- 
1. Balantitim altatrale, 
2. B. rccurvtlm (?). 

Tlie remaining seventeen (or fifteen, if we exclude CNV. coll. and 
CLLU. rosen) are cornnlon t o  the Atlantic and Indian Oceans. 

A s  regards their habits tho table shows that- 
12 species are stiictly nocturnal, 

7 ,, are crep~~sculnr and nocturnal, 
12 ,, are indifferent to  solar iuflnence. 

Observations are, however, not sufficient yet to afford proper expla- 
nat ion of much that relates to the habits and geographical distrhution 
of these interesting little crentures. Time alone can accumulate that  
nnniber of well-nscertained facts which is much required. There are 
many intelligent and some enthusiastic workers in  Mr. Green's em- 
ploy, and if men so interested aa Captain Edward Jones, and Mr. 
Salier of the " Superb," to  whose assistance I am greatly indebted, 
would from time to time publish the results of their observations, and 
so stimulate others to  varied and continuous experiments, uncertainty 
regarding these animals would soon be dispelled. 

Diagrams were framed, showinfthe undulntions of the temperature 
of the air, and of the surfnce temperature of the sea, as registered 
during two outward voyages round the Cnpe of Good Hope. On the  
first occasion, the Cape wns rounded during the month of December or 
a t  midsummer in  that region. On the second, i t  mas passed in June  
or  in the winter season. On both occasions, the observations were 
made a t  noon; and as the principal results of these I may, i n  con- 
nexion mith the object of this paper mention, that  from about the 
25 th  degree of South Lntitnde to  the Equator in  the Indian Ocea11, the 
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temperature of the water generully is lower than that of the air. 
From the 8th degree of North Latitude in West Longitude to the 
Equator in the Indian Ocean the water is on the contrary warmer 
than the air. 

The direction of the several currents in the table (p. 269) is  taken 
from Beecher's sailing directions for the Atlantic and Indian Oceans. 

NOTE ON HYALZA TBIDENTATA, Lamck. 

With regard to this shell, M. Rang in his work on Pteropoda* 
says that it presents t ~ o  varieties, distinguished by their smdler 
size ; the animal and shell of one being darker in colour, the other 
having a very clear, and almost transparent yellow colour. To the 
first of these varieties, he refers H. ar$inis of D'Orbigny, but i t  is not 
clear to what he refers the second ; however, as he elsewhere objecta 
to Peron's H. tmiobranchiu being regarded as a separato species, the 
inference is, that he considers it identical with his second variety; al- 
though, in truth, it  is not distinguished from H. tridentata by its 
smaller size. 

In explanation of his text, he gives the folloming illustrations : 
first, H. Ebrskahlii, D'Orb., pl. ii, figs. 1 to 5. 
second, H. tridentata, Lamck., pl. xii, figs,l to 4, 

(figured by Souleyet, both being representations of the same shell ; the 
animals of the fir&, however, being incorrectly drawn,) and 

third, H. teiaiobraaclia, Yeron, 
but no figure is given of the variety he refers to 8. afink, D'Orb. 

Having been so fortunate as to capture the three shells standing at 
the head of the list in the table (p. 269), and been able to examine 
them both in their living and prmrved state, I am persn~ded that 
H. tridentata, Lamck, E. tmiobrnnchia, Peron, nnd H. afink, DqOrb., 
represent three separate and dibtiuct species, and I think this will 
be seen, on referring to plate xxi, where front (la, 221, 3a), back 
(lb, 2b, 3b), and side (lc, Zc, 30) views of them are 8hown.t 

I n  their front aspect, thut is to say, with the ventral plate uppermost 

Hist. Nut. des Pteropodos, 1853. MM. Rang nnrl Sooleyet. 
t F i g .  2 and 3, plate xxi, are copiod from d~asrngs from naturo by Dr. 

Ra111,uny Stowart, R. A., a follow passenger on board the Svpcrb to whom 
my best t h d s  nre due. 



1869.1 Coatribzction to our knowledge of Pelagic Zon'kaca. 265 

figs. l a ,  2a, 3a, the contour of the first is semi-spherical, the second 
subtriangular, the third somewhat of an eloi~gated oval. 

Viemed inferiorly, figs. l b ,  2b, 3b, the sculpture of the dorsal plate 
in each, presents the following peculiarities.- 

I n  H. trideibtntcc, there are five longitucli~lnl libs, and, as Mr. Bcnson 
very accurately observes '' the edges of the lateral rifts are expalldod 
arid very thin, and on the flatter sido* are wrinkled a t  right nugles to 
the line of the rift and sliglltly reflected at the edge."t 

I n  H. te~aiobrntzchia three longitudinal ribs converge separately, 
and narrowing as they approach the terminal tooth, unite above it. 
At t h e  lateral points the edge of the ventral plate overlaps the clorsal ; 
a t  the shoultlers the dorsal plate overlaps the ventral. 

I n  H. n f l ~ b ,  three longitudinal ribs unite in the upper half of the 

dorsal plate and thcnce descend to the terminal tooth i n  one more or 
less well defilicd pronlinent rib. 

T h e  sido view shows the degree of convexity i n  the ventral plate of 
each shell. 

I n  fignres, 1,$ 2,s 3, we see differences also in the animals. I n  
fig. 1, the alnr appendages arc rectangnlar and trilobnted a t  their 
external edge ; 111 fig. 3 they are oval ; I n  fig. 2, they are of inter- 
niediate shape. 

The lateral expnnsions of the mantle, in  H. tridentat0 and H. aflttia, 
are both broad and short. I n  the latter they are yellomish towards the 
extremity and dark bromn at  the tips ; the buccal mass too is of a dark 
brown colour. I n  H. teniobranchia on the other hand, the mantle . 
processes are filiform, in  length about two inches, extrenlities yellow, 
with dark brown tips. 

As Dr. J. E. Gray i n  his catalogne(l has given no description of 
H. teniobrandia, and only a brief one of 8: trident&, I append 
a description of each, recasting the one given by him of H. qDinia and 
adding his synonyms of H. tridentata. 

+ i. e. dorsal. 
t Mr. Benson'a notee on Hyaba,  Vol. 7. Ann. Mag. Nat. Hiat. 3rd Series, 

No. 37. 
3 After Sooleyet. 
5 After Peron and Leanenr. 
(1 Catalogue of Pterqoda in the British Mnsenm, London, 1850. 
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Hyaha Mdentata, GXEL. P1. xxi, Fig. 1. 

Anomia tridentata, Gmelin ; Forskahlii, Chemnitz ; Chiaje. 
Carolina natans, Abilgaard ; Cuvier. 
Caulina natans, Poli. 
Hyalms papilionacea, B o y  de St.  Vincent ; Blainville. 
Hyalma cornea, Roimi, Lamck. 
Hyalsa tridentata, Boso; Lamck. ; D'Orbigny ; Philippi. 
Hyalma Chemnitziana, Peron et  Lesaeur. 
Hyalcca Forsknhlii, Les. : D'Orbigny. 
Hyalsa tridenffio, Voyage Bonite, Koll. 
Hyalma trnncnta Kranaa. 

Shell semi-sphelicnl, inflated, gibbons anteriorly, lateral points some- 
what convergent, widely cleft, lateral margin of dorsal plate wrinkled, 
slightly reflected, inferiorly five-ribbed, terminal tooth longer than 
the laternl ones. 

H a b i h t .  Indian and Pacific (?) Oceans. 

Hyalma teniobranchia, PKRON, P1. xxi, Fig. 2. 

Hyalma Peronii, Rang. 

Shell snb-triangular, f l ~ t ,  semi-transparent ; lateral points wide, some- 
what divergent ; upper third of cleft overlapped by mnrgin of do& 
plate, lower third overlapped by \7entrul margin ; inferiorly, three ribs 
converge separately and narrowing uuite towards the  long terminal 
tooth. 

Habitat. North Atlantic. 

Hyaha amis ,  $ORB., PI. X X ;  Fig. 3. 

Hyalma atfinis, Desh. in Lamck. Hist. 
(?) Hyalma Peronii, Les. 

Shell ovoid: inflated, transparent, horny ; inferior lip very long, nw- 
row, s ino~ted  snpeiiorly; inferiorly three ribs unite in  anterior half 
of dorsal plate, and thence descend posteriorly in  one more or less pro- 
minent rib. 

l f i b i t a t .  Indian nnd Pacific Oceans. 
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Directions for collecting. 

As my towing net was similar to  that  used by Mr. 1\Ic(fillivray, 1 
give his description. I t  "consisted of bag of bunting (used for flags) 
t \ r o  feet deep, tlie mouth of which was sewn round a wooden hoop 14 
inches in  dian~eter ; three pieces of cord, a foot and a half long, were 
secured to the hoop at  equal intervals, nnd had their ends tied together. 
When in use the net was towed astcrn, clear of the ship's make, by a 
stont cord secured to one of tlie quarter boats, or held in the hand. 
The  scope of the line required wns regulated by the speed of tlie vessel 
a t  the  time, and tlie amount of strain caused by the partially sub- 
merged net ."* 

I have tried all kinds of material for nets, and have used iron hoops 
also, but there is nothing like a red bunting bag of conical shape at- 
tached to a wooden hoop. The woollen texture of bunting retains so 
litt le water, that when hauled up, the sides of the bag do not stick 
together, as is the case with muslin or " gunny," and as there is less 
strain when a wooden hoop is used, there is less mutilation in the con- 
tents  of tlie bag, and the most delicate forms may be procured in a 
perfect state of preservation. It luny be three feet deep, with so much of 
t h e  bottom, or apex of the cone, cut off as to  freely admit the fingers 
inside. I have always preferred the lee side of tho ship, as the water is 
generally smoothed. The following articles are very necessary, a dark 
lantern with supply of oil, a good tliermomcter, a three power pocket 
magnifying lens; 4 thin plain glass tumblers without any pattern on 
them provided with a stand;+ as the breadth of bunting is narrow, I 
should say I0  yards; a few rolls of cleating cords; a couple of thimbles for 
t h e  grey line or in  haul, and two quarts of metliylated spirit. As regards 
open-mouthed glnss-stoppered bottles, I should recommend three dozen 
one ounce bottles in a case, filled with methylated spirit and water, half 
and half ; one dozen four-ounce bottles; with some larger ones also. After 
every haul which, when the animals are plentiful, should take place 
every ten or fifteen minutes,$ carefully pick out all tho Pteropods- 

* Voyage of H. M. 8. " Rattlesnake," Vol. I. p. 27. 
t They are sold at Osler's at one rupee a piece, of the ahape of a frustum 

of a mne. 
$ The bag should be carefully watclied and manaeuvred, or elee it will be- 

come filled with every deacription of filth from the vessel. 
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naked, as well as s l ~ l l c d  ones,-and place them by themselves in a 
tumbler of frcsh sea water, RA they accnmulate there again by specie+ 
taking care to keep tho wnter free from shrimps, fish and crustacm 
mllich soon destroy its purity. After that invert and shake t h e  bsg 
illto a bnhin of water the inside of which should be painted white ; & 
this fills, pour off the floating refuse, preserving the sediruent n h i c 4  

on str~iining the next morning t l~rough a pocket handkerchief, mill bb 
I found to co~isist of xllinute Atlant(~,  soma species of S'irialis, embry- 

onic univalves of all kinds &c. The little animals die soon after captum 
After 24 lionru maccnrtio~i, the retractor luuscle mill relax suficicntl$ 
to  nllom uf their boclies being picked out of the sllells with a neelllc err 
a pair of delicate forceps, alitl all that is wanted for them then is cotf' 

toll wool and pill boxes of sizes. 
To those igliorant of tlie nanies of these animals, the simplest m* 

tlintl wooltl be to put the rcsnlt of the day's work into one or more @ 
the one-ounce glass-stopyxred bottles filled with methylated spirit 
\vnter, half nut1 Iinli ; nurnber the bottles, slid let the numbers be enter 
on the chart opposite tlie proper dnte. Tlle bottles shonlci also 3 
on a label the follomi~~g infor~nntion : the hour ancl date of capturn$ 
thc ship's position at  noon ; the temperature of tho air and surface < 
~empcratare of the son, and the name and dircctioll oi the current. 

" 









CLASSIFIED INDEX. 

[Species, relating which u ~ i y  additioual itiforll1:ition 11a.q 1bec11 p~ilbliuh- 

ed, are printed iu  Italics, and licw geuera a i d  epecics ore ~uar l ted  with 

an asterisk]. 

asnus premtoriue, 119. 
ACACIA arabica, 119, 123. - catwhu, 123. - fnmeainna, 119. - tomentoss, 121. 
EGLE mnmelos, 116, 123. 
BRVA lanata, 119. 
a~alporulr decapetulum, 118, 133. 
ALBIKIA schmnoidea, 74. - scirpoidea, 73. 
ALBIZZIA procera, 121. 
A L ~ O N I A  scholaris, 118. 
ANONA sqamosn, 119. 
A N T I D E ~ A  bnnias, 117. - diandrnm, 11 7. 
AaoEMoNe mexicana, 119. 
A R T ~ C A U P U ~  integrifolia, 123. 
NADIBACHTA indica, 119. 
~ L L A  pinnata, 180. 
BAmausr stricta, 120. 
BAUT.EUIA criatata, 118. 
BABRINGTONIA tI~~tangUlt4, 117, 123. 
B A E ~ I A  diodon, 147. - monodon, 147. - tetraodon, 147. 
BAssra latifolia, 118, 123. 
BAUHINIA mnlabarica, 123. - purpurea, 117. - Vahlii, 116. 

variegnta, 117,123, 
BOMBAX malabaricum, 116, 118. 
BOBAMU8 flubelliformia, 119, 1'23,123. 
enrsuELra tomentoao, 117. 
BRYANTIA bntyrophorn, 160. 
BBYOPIIYLLUY dycinum,  119. 
BUCUANANIA latifolia, 115, 123. 
BUTEA frondom, 116, 118, 123. - pamiflora, 117. - eupcrbn, 115, 122. 
C E S A L P I N I A  d i g y ~ ~ a ,  117. 
CALOSANTHRR indica, 116, 123. 
C A L ~ P O P I ~  gignntoo, 118, 122. 
C A R D I ~ ~ P E U M U X  Lalicacabum, 119. 

cnslesn oarandas, 116. 
C ~ S E A R I A  tomentosn, 116, 123. 
CASSIA fistula, 116. 
cAssnrra filiformis, 119. 
CELABTRUB p&IliculatuS, 121. 

CEPHALoSClUl~UB, 71, 83. - - mnacrocephalus, 84. 
cufcKnassIa tabularis, 121. 
CLcuooeNunrra infortnnatum, 119. 
cocir ~ o a ~ s n h t u ~  goasypium, 121,1-23. 
COMBKETUU Eoxburgllii, 116. 
C O N U I ~ A C H N R  articulata, 77. 
CONOCARPUS latifolia, 115, 123. 
couorA myxa, 119. 
CROTON oblongifolium, 115, 123. 
CUSCUCA reflaxn, 119. 
CYCLANTHES, 16. 
CYPEBACEE, 70. 
CYPERUS, 120. 
D.EDALACANTHU8 pUqXma&?enS, 120. 
DALBEBOIA latifolia, 121. 
DESVOD~UM latifolium, 131. 
DILLENIA p ~ n t a g p a ,  121, 123. 
DrosPYnoe exsculpta, 118. 
DORYSTIOMA, 148. -- Madagnacurienae, 1 W. -- BIau~.itian~~m, 150. 
DBOaEU.4 Burmnuni, 118. 
ERYCIBR paniculata, 117. 
EUDOXlA, 148. 
RUGENIA jambalana, 115, 124. 

sp 2 117. 
rxacuv sulcntum, 12%. 
PERONIA elephantum, 117. 
PICUS indica, 118, 133. - parasiticn, 121. - roligiosa, 118, 123. 
PI8QUETlA, 146. - macrocarpa, 146. - militaria, 147. - oruatn, 147. 

OFBLR, 147. 
FLACOUUTIA cataphrnctn, 121. -- sapida, 117, 123. -- nann, 121. 



FLEMIAGIA stmbilifera, 121. 
FOULLIOYA maritime, 160. - rsoemosa, 150. 
FREYCINETIA, 145. 
FuraeNa ciliaria, 120. 
unaDENla latifolia, 116, 129 - sp. (? lucida), 116. 
QLOCHIDION sp., 116. 
QPEWIA elastics, 121. 
- hirsnta, 121. 
earsLEr tomentom, 115, 1912. 
HELICCEPEE IBoIB, 121. 
axrxmesTlavr Heudelotianw, 158. 
Hrnxscus vitifolins, 121. 
HOLAREBRNA antidysenterica, 116,124. 
HCYBRONIA ednlia, 148. 
aonn viridiflora, 117. 
HunalLLa verticillata, 120. 
aYaRoPHILA apinosa, 119. 
HYMENCDICCYON thyraiflornm, 181. 
B Y P ~ L L P N M  ensifolinm, 73. -- nemomm, 73. 
BYPOLYTRE.~, 70. 
HrPoLrTsux, 71. -- h e m e ,  74 -- compactam, 75. -- diandrom. 73. -- gignnbenm, 73. -- latifolium, 72. 
-a.  var.- genninnm, 73. - 8 ,  - I  minor, 78. - ,, - trineme, 74. -- bngirostre, 75. -- macrooephalnm, 84 -- Manritinnnm, 73. -- myriacanthum, 73. 
HYI'I'IANTHESA stricta, 117. 
Icrrnocnnpus frutescens, 117. 
JnTnoPna cprcas, 119. . -- . gossypifolia, 119. 
JEAXNEBETIA littoralis, 160. 
KEUl lA ,  147. 
KYDIA calaycino, 120. 
L A ~ E K ~ R ~ M X A  parviflora, 115, 124. 
LEUIDIEIIOPBIS orbiculata, 117. 
L ~ P I D A ~ A T H I S  cristata, 118, 
LnulKonra, 71, 77. -- Banana, 76. -- cnspidata, 82. -- enodis, 81. - - folima, 81. 

mu~~nata, 77, -- Sumatrans, 78. 
LEPI~TACHYA pwemoraa, 82. 
LIMNANTHEMUM CristIbbPrn, 120, 
LOBANTHUB, 116. 
xnh.(ilm.an indica, 119, 124. 
XAHBILRA quudrifoli&ta, 120. 
YELANTaE8A rhamnoidea, 117. 

YELIA azadiranh, 1% 
XICKO~TIGXA, 150. 
XILLETIA fruticom ? 117. 
r ~ v u s o ~ s  elengi, 118. 
MOHINGA pterygospermum, 119. 
NAUCLEA cadamba, 124. - cordifolia, 116, 124. - pamiflora, 116,121. 
P ~ E L U M R I U Y  speciosnm, 120. 
NEKIUM odornm, 120. 
~ ~ c ~ ~ ~ ~ 1 f e s n r b o r - t r i s t i a , l l 7 ,  121,124 
NYYPHAEA ~ O ~ U S ,  120. 

stellata, 120. 
ODINA wodier, 118, 124. 
OLAX scandens, 117. 
OTTELIA alismoides, 120. 
PANDANEB, 146. 
pairnoPnuLLvat, 71 78. -- icumiie, 76, 82, - - immrsum, 83. - - Miquelianum, 81. 

paluatm, 78.80. -- var. Malesiw, 79. -- var. Bi l l e t a~ur ,  73 - - sqamatunr, 80. 
wyhicimrn, 80. -- ,-ippehmLm, 88 

~ A N D A N U ~ ,  145. 
afittis, 146. - At&tm11cnsiwn, 14% -- sqnaticns, 146. - Bolyi, 149. 
butyrqhonc~, 150. - can&labru7s, 148. - coricosus, 14G - ceramicus, 147 - Chamissonis 149. - conoideus, 150. - Douglasii, 149. - dubius, 143. -- ~~E~PCEUS, 146. - fragrans, 149. ' -- freycinetwides, 15L - fibreatus, 147. - grutninifolius, 147, - helicopru, 147. - hwn~ilis, 160. -- Knidn, 148. - labyrintJ+icw, 147. - l k s ,  149. - lattj'oliw, 150. - leru?n, 148. 
Limmi,  149. - littoralis, - Loureiri, 149. 
Zudw, 149. - Menziesii, 149. - montimla, 146, - ftitiC1P18, 147. 



PANDANUB m t U S ,  147. 
-- owtus,  147. - Pm<lbanw,  149. - Rhoedii, 149. - Rumphii, 149. - syluestris, 149. - uuipapillatus, 146. - Z~MLS, 149. 

PAVEITA indica, 116, 124. - parviflora, 116. - tomentose, 124 
PERIN Kaida, 146. 
PHIXNIX B C ~ U ~ ~ B ,  118. 
PHYLLANTHUS e m b l i y  1Z4 
PLUMIERlA nlba, 120. 
POTAXOGETON natans, 120. 
P S I D I U ~ C  guava, 119. 
PUNIC& granatam. 
BANIJIA dumetornm, 116. - longispina, 115. 
RICINUS commnnis, 119. 
RIVEA ornata, 117. 
ROTTLERA tin&orilL, 124 
ROUSSINIA indica, 146. 
RYCBIA, 147. 
8CFILEICHEEA t r i j ~ g a ,  117, 122, 124. 
s r a c m u s  nemorum, 73. 

S C I R P O D ~ N D R O N ,  71, 85. -- mstatz~nt, 85. - - pnndaaiformc, 85. 
acinpus anomalns, 74 - coniferus, 77. - rnncronatns, 120. 
BCLERIA macrocarpa, 85. 
aErecnnpus anacardium, 115,1241. 
BI~OKEA robusta, 115, 124. 
arDa asintica, 119. - cordifolia, 1lY. - humilis, 119. 
WLAKUX xnnthocarpnm, 219. 
~ O U L E Y E I ~ A ,  161. 
8PER3lODICTPON aZIlI'ea, 121. 
SPONDIAS mangifera, 118. 
mI.:ncuLu UR?XIE, 121, 124. 
aTEKEO8PEBYUlr SUBVCO~CI~S, 116, 124 
8TXORILANTBE8 B U T ~ C U ~ ~ ~ U S ,  120. 
STaYCnNos nnx vornicu, 124 
SUSSEA, 145,150. - conoiden, 150. - lageueforn~iy, 160. - microstigma, 150. 
STMPI~OCOS racemosn P, 115. 
TAMABIXDUS indicn, 119, 184. 
TEHUlNALIA ~ j l l n a ,  117, 1 19. - - bellerica, 118: 124. -- chebulo, 117, 1 2 4  
-- glubra, 115, 184. 
* THORACO6IACAYUM, 71, 7% -- &wleua~u~~r,  76. 

THORAOO8TACEYlllr 8 ~ ~ ~ ~ 7 l l ,  75. 
TRICHonEsMA indica, 119. 
TBOPHIB aapera, 11&, 1% 
TUCKEYA,  147. - cnndelnbmm, 148. 
TUNGA cliandm, 73. 
T Y P H l  elephantina, 146. 
VEXTILAGO calyculata, 117. 
v ~ ~ s o x r a ,  147. - drapacea, 149. 

olegana, 149. 
hunilis, 1.69. - lucidn, 149. 
palnstrin, 149. 
Pervilleana, 149. 
purpuraacens, 149. 
stephanooarpa, 149. 
sylvestria, 149. 
utilia, 149. 

VIBCUM, 116. 
VITKX trifolia, 118. - 
VITIS sp, 117. 
uZYPlrUs jujuba, 118, 124. - muoplia, 116, 117. - mgosll?, 121. 

ANIMALIA. 
CCELENTERATA. 

AcrrnrAcEr, 30, 37. 
ACCINOZOA, 29. 
A N T H O ~ O A ,  30. 
ASTR(E.kCEA, 37. 
cnruozor, 29, 
HALIKHODA, 30, 37. 
BKXACOKALLIA, 30, 36, 37. 
PKPUACALEPHR, 30. 
snonwrrrDs, 30. 
SAGAHTI.& (jicnus), 31. 
* - Schallwlana, 32. 

MOLLUSCA. 
Ciliipoda or Bryozoa. 

. F X U ~ T K E ~ A R I I D . ~ ~ ,  55. 
MEYl%KINIPoRA (~CUIIR), 55. 
- Bsngale7rsis, 55. 

Peleaypoda. 
(or Lamollibrauchin), 

@ ROCELLARIA cwdijor~nis, 164. 
Gaatropoda. 

rcAaus, 67. 
M B I G E 4  ($en.), 66. 

corneas, 66. 
pecta, GG. - Philippii, 66. -- Sowerbii, 66. * -  viaidis, 68. 



LOP~OCERCUS, 67. 
OXYNOE, 66,67. 
- Antillnmm, 66. - brachycephalos, 66. - Cumingii, 66. * - dolicatula, 67. - Krohnii, 66. - olivanea, 68. - pellucidos, 66. - Sieboldii, 66, 67. 
L- Vigourouxii, 66. - viridis, 66. 
OXINOEIDE, 67. 
PHILINEID*, 67. 
TOLVATELLA, 67, -- candida, 68 
* - cineta, 67. - - fragilia, 67. -- Vigourouxii, 67. 

~rosob'ranchia. 
Opisthobranchia. 

CYLINDBOBULLA (enus) ,  66. -- Beauii, 66, 68. -- Fischeri, 66. 
* -- milla, 68. 
* -- swlp ta ,  68. 
BBODEXIPIA C~mingii ,  66. * -- cni?nin, 69. 

iridescens, 66. -- nitidisaime, 66, 69. -- rosea, 66. 
CLANCULUS Ceylunicus, 157. 

crcLosraEMA svbdisjuneta, 69. 
DELPHINULA nivea, 66. -- tubulosa, 69. 
+ EMARGINULA c a p ~ W a ,  161. 
+ -- papilio?mcea, 161. 
r EUCHELUE Scyc1tellarum, 157. 

PIRSUEBLLA canalifera, 163. 
+ - (2) serobiculata, 163. 

OIBBULA Blanjmdiana, 158. - Dupontiana, 168. 
+ - Stoliczkana, 158. 
+ - ? sub-plicata, 159. 

MacRocarsxa scutifm~is, 163. 
Pisulinn (11ov. sub.-g.), 160. 

r - Adamsiana, 160. 
+ RAPANA bclla, 161. 
+ BOLARIUM impcsstbm, 162. 
611s-EMARQINULA, 162. * -- Oltll~miana, 126. - - Panhiensis, 162. 
TEINOSTOMA, 160. 

T a ~ ~ o n s l s  (n. sub-gen.), 159. 
(I - roseoh, 160 
TUUIOLA (sub-geuue), 69. 

TURBO filifer, 169. 
Ziziphinus voxillnm, 168. - 

JSeurobrsnchia. 
C A T A U L U ~  Blnnfordi, 138. * - Calcadensis, 137. - decorus, 138. - tortuoans, 138. 
CYATEOPOMA ~ o c i n c t u m ,  133. 
CYCLOPROXU~ annolotus, 138. * - Bcddat~~ei, 127. - consw, 128. -- cuspidatus, 133. - planwbis, 126. -- rnvidus, 135, 143. * DITROPIE (n. sub.-g.), 126. 

MYCEOPOYA (n. sub. g.), 131. -- hirsutwm, 132. 
* -- limbifmum, 133. 
OPIBTHOPORUE, 129. 
oPIsTnoaroxn Crepigni. 139. -- Fairbanlii, 24.6. 
* - wlarrosto~na, 139. -- Nilgiricom, 1-U). 
PLECTOETOPA, 140. 
PTEaocrcLos bilabintua, 137. -- mpoatris, 137. - ? Wth, 134.. 
B H I O ~ Y A ,  135. 
aPlRAcuLum bvannm, 137. -- Bcddomei, 1.17. 
f - Fairbankii, 135. 

Pulrnonsta. 
AURICULA gangetica, 143. - nitiduln, 143. 
ENNEA Pirriei, 141. 
+ - ECULPTA, 141. 
HELIX hrnmustoma, 139. -- Nicobarica, 139. 
JANEITEA, 09. 
JANELLA, 99. 
ONCHIDELLA, 94, 99. 
ONCHIDIDR, 88. 
ONCliIDIUM, 88. --- ater, 99. -- cclticum, 99. -- f e r ~ g i u c u m ,  99. -- grsnulosum, 99. 
. -- incisnm, 99. -- marmoratum, 99, - pallidurn, 103. -- patelloide, 99. -- Peronii, 99. 
+ - punctntum, 99. 
* - tnw?unb, 107. -- iiiJTdntc7n, 105. -- Tonjensia, 99. 



0NCUIDIUlr  tY'Phcc, 102. 
PEBONIA, 9% 99. - Manritiana, 100. - verrncdota, 99. 
V A G I N U L U ~ ,  96. - - Birmnnicns, 102. 
VERONICELLA, 102. 

Pteropoda. 
B ~ W  anstrale, 260, 262, 269. -- r e cnmm,  263, 269. 
n E o D o B a  balnntinm, 261,269. - cnspidata, 263, 269. - pymmidata, 261, 269. 
CBESEI~ cornifomis, 262. - recta, 269. - spinifera, 269. - striatn, 269. - virgnln, 369. 
c w l E a r h  c o l n m n e l l a ,  263,269. 
- oryza, 263, 269. - roseo, 263, 269. 
a n a L s A  f i n i s ,  262, 266, 269. - f l a v a ,  262, 269. - F o r s k a h l i i ,  261. - gibbosa, 262, 260. - globnlosn, 262, 269. - i n f l e x o ,  269. - l a b i a t a ,  269. - l i m b a t a ,  260, 269. - longirostra, 262, 269. - mncmoata, 262,269. - qnadridentata, 260, 269. - toniobmncllin, 262, 266,260. - tridentntn, 260, 262, 266,269. - trispinosa, 269. - nncinata, 260,263, 269. 
 PIR RIAL IS bnlimoides, 269. - r o s t m l i s ,  269. - trochiformia, 263, 269. - ventricosa, 269. 

- 
ABTHROPODA. 
Arachnoidee. 

ACANTEONOTUS niger, 212,213. 
BLLOPUB, 308. 
ARANACEA, 215. 
ARGIOPES, 234. 
DOLOMEDEB, 218. 
1- Lnagimanus, 218. 
DYBDERA, 231. 
IPEIIU, 233. - apoclisa, 239. * - braminica, 238. - cieatrosa, 242. - disxlemn, 233. 
* - hirsutula, 239. - mmmillaris, 236. 

EPEIRA seriw, 238. 
f - stelbta, 234. 
EPEIRIDR, 233. 

GAORELLA, 212. - strata, 213. - signata, 214. 
OALEODEB, 208. - arabs, 211. - arenoides, 211. - brevipes, 108. - f e t n l i a ,  208. 
a- M-icntalis, 209. 
- ? vorax, 209. 
OALEODIDR, 208. 
OASTRACANTHA, 247. 
-- Canniiigcnsis, 2 H. - - helva, 249. 
OLWIA, 208. 
HBU~ILIA ,  216. 
* - C a l n ~ t h ~ s i s ,  216. - mndnta, 916. - indica, 216. - Savignyi, 216. 
ISACAmAA, 21.7. 
LEIOBUNUM, 212. 
LINYPHIA, 216. 
LINYPHIID.E, 215. 
L Y C O ~ I D R ,  218. 
MET&, 246. - gracilis, 244. 
NEPHILA, 240. *- wustatcc, 241. 
PASITUEA, 225. 
PEDIPALPI, 208. 
PUALANOIDS, 211. 
P n a L a r i o l u r  mnmonstam, 213. 
PHlLODROlrUS, 216,226. 
Raru,  208. 
BALTICIDI, 220. 
s c r r o o E a ,  231. - popinqua, 232. - thoracico 233. 
BCPTODIDR, 231. 
SEGESTRIA, 231. 
EOLIPUGS, 208. 
~ O L P U O A ,  208. 
BPHA6U8, 220. - indicns, 220. - lepidus, 228 - similaris, 222. 
* - viridanus, 220. 
TELYPEOIUB, 204. - Assa,nmsis, 205. -- S t i m p s o n i i ,  207. 
T E T R A O N A ~ A ,  246. -- decorata. 2 16. -- extensa, 244;. 
*- id&seens, 246. 
T ~ O U I ~ I D . ~ ,  224. 



TllOUrSUS, 225. - calycinus, 227. 
citrons, 227. 

* - elnnp~tus, 227. * -  Pen.?i@nzls, 229. 
* - Pzyilis, 225. 

tuberosaa, 227. 
* xrmlcvs, 224. - 

VERTEBRATA. 
Reptilie. 

FERANIA, 200. 
PERAXIOIDEB, 196. -- Jamnmticn, 196. 
HOHALOPBIDR, 196. 

Saurie. . 
PS*MYO~AURUS, 195. 
FAUNUS dramna, 192,195. - flnvescena, 195. -- lunatns, 192, 195. 

ncbulosue, 193, 195. 
# -  ornatu, 195. 

- Avea. 
A C ~ N T H Y L I ~  syluaticu, 169. 
AcnocRraaLus bmnnoscens, 180. --- d1inletw7o,~, 181. 
aoaonuoxd. canlpcstrrs, 183, -- snrdzda, 183. 
AL~EONAX latz~osfnb, 173. 
ALAUDA Boysii, 183. - cael~vox, 184. - cristata, 163. - gnlgula, 184. - Halnbnnca, 183. 
ANM0MANP.S phmlscura, 186. 
AQUILA fitlrcsccns, 166. - nlrrvioldes, 166. 
AItACHNECIITIIRA f.7Siaticq 170. 
ATHENE b m m n ,  1G7. 
URACHIPTLRNUS aurantins, 168. 
capnlxuLovs, 169. - usiaticns, 169. -- mo~~ticoloa, 169. 
CALLENE albiveutr~s, 179. - frontalis, 179. - rufiventria, 179. 
caeroPaar.a syl!,ntrc,r, 188. - cuprcs, 188. - pusllla, 1 8 8  
CRALCOPRAI'S, 188. 
Cl3AlTABRRA gnlnris, 174. 
cnsmusla grcgnrin, 190. 
CRKYBOCOLAPTRS j~~fll'~~, 168. 
c~xcus cincrnceus, 166. - cya~ccus, 166. - molrmoloucou, 167. 

coccrarm nlelanolcueos, 168. 
COTYLE COUCO~OI., 172. - mpcstri3, 173. 
cosrus cz~ln~inatus, 187. 
CRATEBOPUB, 175. 
caoco~us chlorigastm, 187. - pha~nicopterus, 187. 
CRrproLoPan cineraocapllla, 173. 
cucu~us canorus, 168. 
CYORNIS Ttckcllux 173. 
Cy~sELus Abiasinic~ls, 169. - afinis, 169. - molbn, 169, 170. 
DENDROCHELIDON eoronata, 169. 
DICRURUS c r n t l e ~ c t % ~ ,  176. 
nruuorca, 175. 
DUYETIa 71ype-i-ithra, 175. 
ELANUs melanopterns, 167. - - Huttoui, 186. 
EYBERIw hortulnns, 186. - rutils, 186. 
ERYTEROBTERNA aeornaus, 1 7 4  -- leucura, 175. -- parva, 174. 
ESTRULDA nmandava, 186. - formosa, 186. - Blalabaricn, 186. - undolata, 1%. 
EUEPIZ.4 nlelatlocrphaza, 186. - Ishola, 187. 
PRANCOLINUS $>tctlw, 174, ]fa. -- Phayroi, 176, 190. 

vnlgoris, 174, 189. 
anLLus ferrugi?~ms, 189. - Sonnrrc~tii, 1W. 
GALLOPERDIX lnn~108a, 189. 
-- spadicoa 189. 
GALLINAGO acolopncina, 191. 

stenora. 
GEOCICEILA citrina, 179. - cyanota, 179. 

u~~icolor, 159. 
crjraoala, 187. 
H I R ~ J N D ~  daurica, 172. 

erytliro.pjgin, 172, 173, -- fili]i,rfl, 171. - fl~tuicola, 172. 
ruficcps, 17 2. 

IORA typhin, li8 - zeylanica, 178. 
1x0s I U ~ L O ~ I L ~ ,  178. - xnnthopygius, 178. 
K E T U ~ A  coytonensis, 167. 
LAXIUS ~~ythronotus, 175. 
LEucocEeca albofrontnta, 173. -- auroola, 173. -- leucngastrr-, 173. 
.- -- yactornl~?, 173. 
HALIIL~LOYHUS J~vd~mt, 182. 



~ A L A C O C I R C U ~  grisens, 177. -- Malnbericus, 177. -- Malcolmi, 177. -- Somervillei, 177. - - terrioolor, 177. 
MEGALURUB plLln8tri6,175. 
MILVU8, sp. 167. - govinda, 167. 
NIRAPRA cantillans, 186. - erythroptern, 185. 
YOTACILLA dnkhnnensia, 183. - luzoniensis, 167. 

pnsonuta, 183. 
MU8CICAPA oinereo-nlbo, 173. 
M U ~ I C A P U L A  superciliaris, 174. 
MUNIA malabarice, 186. --- nndnlata, 186. 
M P I O P A O N U ~  Horsfieldii, 179. 
NEOPHRON Qinjinianw, 165. - percnopterns, 165. 
(EDICNEXUB crepitans, 190. 
ORRO~BTES cinclorhynchus, 179. 
ORTHOTOXU~ longicauda, 177. 
OBIOLUE ceylonensis, 178. - kondoo, 178. 
OBMOTREBON, 188. 
mocarptu fuscicazcdat~ 178. 
PaRDIon halimtns, 166. 
PALAORNIB Ale c a ~ d r i ,  168. -- cnbicnlaris, 168. -- Ivrquatw, 167. 
~ r u u s  atrata, 182. - cirweus, 181. 
PASSER flavieollis, 187. 
PAW w i s t a t w ,  189. 
PERNIS cristata, 167. 
PEBICB+OTUE erythropygiw, 174. -- albifrone, 174. 
PEUDICULA erythrorhynclq 190. 
PHYLLOSCOPUB indicus, 181. -- lngubris P, 181. -- nitidus, 181. -- viridanns, 181. 
PHYLLOPNEUBTE m a ,  181. 

PICUE Ifahrattensis, 168. - Hnrdwiokii, 168. 
PITTA Bengalensis, 170. 
P L O C E U ~  hypoxanthns, 186. 
PODICA pcrso~~ata,  191. 
PRATIRCOLA CapKitn, 182. 
PRINIA Adainsi, 177. - gracilis, 176. 
- socialis, 177. 
PTEUOCLES ~ X U B L I I B ,  188, 189. - fusciatus, 188. 
------ Lichtonsteiui, 188. 
PTIONOPBOOSE, 172, 173. 
PYBKHULA prisca, 184. 
BEGI;LOIDES s~pe~~ciliosus, 181. 
BHINOITILUS bitwqmtus, 190. 
B A L P O H N 1 8  S P ~ ~ O ~ O ~ U ,  170. 
aa?rrco~h atrog~tlaris, 170. - leucuroides, 180. -- melmno, 180. -- opiatholence, 180. 

sp., 180. 
s ~ r ~ o a x l s  cheela, 166. 
S P l l A L A U D A  deva, 185. 
SYLVIA orphea, 181. - curruca, 181. 
snrmIur ocellatun~, 167. - Sinense, 167. 
TACCOCUA aJi~iis, 168. 

Lcschunanltii, 168. 
Sirkee, 168. 

TAAYNOBIA ~ U Z L C ~ ~ U ,  180. 
TINUNCULUs alaudarina, 166. -- cenchr.iu ?, 166. 
TIXALIA pilfxt~, 175. 
TitOCuALOPrEBON cachktnans, 175, 176. -- Fairbaitki, 175. 
TUBNIX higoor, 1m. - Jordoni, 176. 
uaauA Benplc~~sis ,  167. 
voLvoclvoa.1 Syhsii, 174. 
YUNGIPICUB, 168. 
~ S T E U O P E  palpelnosus, 170. 
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for, 
Bog 
portions 
being sided 
L6mdcllor 
they so vary 
i 
Pu rjonkla, clenring 

the atratn &c. 
and belonging 
is another stream 
to 
Asl)ik river 
instrctctis 
pedalia 
vitrifolins 
8. 

read, 
Bo~n .  
poui tion. 
aides. 
LG~ndokorh. 
so cvon. 
omit. 

Poronkla Clearing ; tho strata &. 
belong. 
is renchod, and mother $c. 
from 
Auhok-river. 
instrueto. 
pedales. 
vitifolius. 
P.  - 

fragraur fragrans. 
but for. 

d of line) for but 
Conystes Coocystes. 
Tacconis Trtccocua. 
Cyp. Abyssinicus Cyp. al3nis. 
but best. 
pelunis pl urnis. 
the parts tho lower pnrts. 
Malacolnti I)falcol~ni. 
palor pale. 
sonalis socialis. 
Janthia Iur~tl<ia. 
cyanotus cyanota. 
atragularis ntrogz~lwis. 
T. V .  
pm-nnsal pre-anal. 

6 post-nasal &st-anal. 
264 22 Pccl Peal. 
229 20 Peelianus Pealianus. 
23 1 11 A. C. 1'001 6. E. Pertl. 
251 10 Peclian us Pealianus. 
263 6 collummolla colzrn~nella. 
267 27 w"'Y P Y .  
289 in the lnat column Ii. Clmptula 01. Charptalii. 
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BCsb.uct! oJ Lie  R e s u  Zls of Ile IIoicl-Iy Llfeleorologiccrl OCa~r~uliotts 
tukett at! the  Suroeyor Gerret.al'~ OJice, L i k u l l ~ i ,  

i j ~  lhe w o t ~ l h  of Sq,ler,lCer 186s. 

Latitude 2Z0 33' 1" LTortll. Luugituclt: Sb" 20' 34'' East. 

Height of the Ci~tern of tlie Standard Barometer above the sea lorcl, 18.11 feet. 

Daily Means, &c. of the OI>uervationu and of the Hygrometrical elements 
dependent thereon. 

I Inches. / Inches. I Inches. I Inehea. / d 1 0 1 o 1 o 

I '  

The Mean Height of the Barometer, as likewise t l ~ e  Dry and Wet Bulb 
Thermometer Netus are derived, from the hourly observations, made during 
the day. 



ALstruct $ CAe Real~lla oj '  I/& Ilourly Mcleoroluyicuk Odserualioim 

tuketr ui l i e  S~woeyor Ge~rerul's OJce, Cakculta, 

ill the nrolrth oJ Sqblnber 1868. 

Daily Means, &c. of Clle Observations and of the Hygrometricd elementa 
dependent threon.-(Co~~fi~~rred.) 

o. 5 .  r G .  . .  
0.2 0ag 'g-1.. 

2 E + 2 0 2-e.; gZ.5 
5 8 r .&A 2 . 2  5 & Q S  ; !5 0 ,,o 0 0 $2 0 3 -  

Date. % f .d 

P -- - -  -- 
~ h e  IIygrometri~al elclueuts we c o u ~ u t c d  by the G r e e n ~ i c h  Canstank I 



Hourly Means, &c. of tlie Observations and of the Hygrornetrical elemenh 

dependent tl~ereon. 

Mid- 1 

81.6 84.4 -78.7 5.7 
1 81.3 84.2 78.6 5.7 
2 81.1 83.7 78.5 5.2 

80.8 83.5 77.1 5.9 
4 .661 1 .817 .4i6 .341 80.6 / 8Y.O 78.0 5.0 
6 G I  ' I 2 9  484 1 4 6  NJ.5 83.0 78.0 5.0 
6 .Og6 1 .8&9 ' .&tH .350 80.3 0 , 7 1 5.4 
7 .?DL .871 .518 .J55 LlJ.9 

83.8 1 :::8 6.1 
8 
9 

1 0  
11 

. 

.7?2 

.732 

.742 

3 6 8  

.8'30 

.894 

.893 

.884 

90.6 , 79.2 / 11.4 .550 3 1 8  86.5 

. 6 a  3-16 

.562 1 .332 

"o;" 2 -6i :Pi . 
91.5 ' 77.5 , 14.11 

tl6.1 
83.7 
84.9 
85.5 

.549 

.5J1 

.)I& Hfi.6 91.8 i 17.8 14.0 
5 1 8  

.344 

.343 

2 1 86.9 

85.5 
87.5 1 78.0 
89.0 78.8 
89.8 79.5 

8,1 
9.5 

10.2 
10.3 

3 
4 
6 
6 
7 
8 
9 
10 

.313 86.6 91.4 78.7 12.7 
305 86.2 1 91.0 79.2 1 11.8 

1, :I" 8 5 3  1 6 1 0  

6 I .770 .&ti 
I 2 2  7 6 1  1 456  

I ! 
- - - - - - - - - - - - - 

1 ! 

.633 

.ti46 

.666 

.685 

.YO2 

1'2.8 
10.6 
8.1 
9.0 
7.8 
6.6 
6.4 

- 

327 84.6 91.3 78.5 

T h e  Mean Height of tho Uarolneter, as likewise the Dry nnd Wet Bulb 
Thernio~ l le ter  Means arc derived tiolx~ the observations made at the =sere4 
hours during the mouth. 

3 % .  
5 
.330 
.3 l3 
3 3 7  

.77C 

.792 

.803 

.W48 

.85U 

.457 

.W7 

..w8 

.498 

.591 

343 ~ 81.6 8k.9 78.5 

83.2 
82.6 
86.4 
82.0 
81.8 .865 .528 

89.0 / 78.5 
86.6 , 7 6  
86.5 77.5 
86.0 76.1 
85.0 i8.5 



A b s  f roc/ {f { j p  R P I I ~ / / R  nf thr [[07rlr?y s ~ f ~ / ~ n r o ? y i r . n ?  O h ~ ~ r r n l i o n s  

/ t l X . r ~ l  1tf f h r  ~ S I I ~ I * P ~ ~ ~  GPNP~IZZ'S O ~ ~ C P ,  C t i / ( ' t ~ / / ~ l ,  

~ I L  the sio?l/A 01' Sefiern6er 1Yt iX .  

Hourly Uruns, &c. of the Obuervatio~~s and of tlle Hygrometricd elcmentr 
depende~~ t thereon .-(Co,ttitlried.) 

Hour. 

I -- -- 

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 

Inches. 

0.967 
367 
367 
.958 
.0@2 
.949 
.9$3 
.9Y) 
.951 
.958 
.958 
.Y5S 

-- I 

All the Hygrou~calric.nl t.lementu arc con~puted by the Greenwich Constants. 



Heleorolugicnl Oti8malions. lxxiii 

Alstrnct of the ResrcEla of the Hosrly Meleorological Obrer~ntions 
kken  at the Srrceyor Ge~teruPs Ofice, Cukrtta, 

in the month of Septemhr 1865. 
Solar lladiation, Wcal l~er ,  &c. 

- 

Gcncrnl ssprct of tllr Sky. 

-- - 
1 o I n r l ~ r s  1 1 ill ~ l i l t ~ ~ l  

1 12'3.6 ... SSII-,SbyIV&SIIr 3.0 I 85.1 "i 9 \i to 6 P. M. L i  after- 
1 rrnril.;. Brisk rrintl nt 2 f  r.31. 

2 : 0  1 ... IS. IV. 9 S. S. Tlrj 0.7 ':352.7 !Li to 8 A. 31. ni to 5 P. 3,. \i 

I '  1 1  
nftrrnnrd-. Lightning to nr 
nt 7 r. 11. Tlil~ntlcr nt fl r. Jr. 

3 134.2 0.12 S.S.\V.L'?S.W. 1 . 6 ' 2 0 8 . 5 1 ~ i t o ~ t . i . 1 ~ . L i t o 8 ~ . ~ .  \i 
to :3 r. 11. \ h i  to 8 P.M.  Stm- 1 I I ton1 nftcrnnrtls. Br i r t  mind 

I & rnin nt ~ l !  P 11. Tl~untler 

i l l  
I I 

at 6 ,!L 7 P. 'M. L i g l ~ f ~ i u g  to  
S \V nt 7  & 8 P. 11. 

. 2O.i.g \i tog A. 31. (Pi to 4 r. W. Orer- 
cnst nftcmnrdq. High wind 
from 4: to ti: P. 31. 1'1111nder 
n t  5 c!L (; P. 31. Lightning f'ronl 
6 to 10 r. M. Hnlu fro111 I t  to 

... S. by TIr. & S. 

6 '  130.0 0.05 9. E. 9 S. S. E. 

I 
I I 

i I i 
' 1 )  12 ... , 1.21 I?. 

1 
. - -  

I 1 11 r. 3t. 
... 

... 

... 

... 

... 
1.5 

2.5 

'221.2 Cl~irfly Li. Lightning nt. mid- 
r ~ i g l ~ t  LE; 1 A. Y. & nt i & 8 p. 

1 3I. L)rizzlrtl nt 5; A .  3r .  
1.1+1$.2 Strnto~ri In 5 A. 11. ^ i  to 3 P. ar. 

1 Strntnni nficmnrds. Tl~arldrr 
1 nt 4, ,'k 5 P. u. Liql~tning to 

\v nt 8 k 9 P. 11. lJiqllt rain / nt 11 A. 11. <!L 'k 5 P. H. 
92.1 ,-i to .b 1.. 31. \hi. nftcbrwnrd~. 

1 l'l11111t1t.r n t  3 R 4 A .  w. S: at, 
k !I P. 51. L i ~ I ~ f l ~ i ~ l g  nt 3 ,9: 

1 ~k A .  XI. &'k t'rd)lll 1: to 11 r. 31. 
llnin at :I k .1. A .  31. 

(139.6 1-i Lk ~ i .  L iz l~ t~~i r ig  & rnin a t  
n~i t l l~igl~l .  ' I ' ~ I I I I I ( ~ I ~ ~  at 1 A .  ~ r .  

9 i . i  ;\-i to 4 A .  M. \ i  to S A. n. ̂ i  to 
I ti P. M.. rlonr n l t r r~nrds .  

81.8 Clrnr to 5 A. 3,. ' i to P. 31.. 
clrnr nl'tc-rwnr~ls. Brisk wind 
nt 2; I.. 31. Tl~untlrr at 2 r. 11. ' J ~ i ~ l ~ t n i n g  f'r0111 i to 11 P. X. 

89.5 Li to 4 .4. 31. \-i to 8 . v .  
1 Strnt1111i S: i to .k P. 3,. Over- 
i cVn*t nffi~rwnrtls. 13ri-;k wil~tl 
1 nt .1.! 1.. 31. flair1 frnnl T to 0 
, A. 31. c!L I'rOlll -1,; to <I P. 31. 

1.9 :2:39.0 Cl~it-IIy o~c.rc-net. Brisk wintl 
fro111 81, to ! I :  S: nt 13: a. 31. 

l~ l~n t l~ . r  "? I~liglltnin~ nt  9; 
- 

P. 31. lhin n!'tc.r intt.rrnls. -- 



lxxiv M e  feorologictr l 0Elsel.l.ntions. 

Adstract of tlis Reaulta o f  the IIourly Nefeorological Observation+ 
hken a t  the Siirueyor General's OJice, Calcultu, 

ilt tAe monlh of 8eptember 1868. 
Solar Radiation. Weather, &c. 

WIND. 

General aspect of the Sky. 

- 

13  
o 
... 

rnchcs 
1.09 

16 

16 

17 

18 

19 

20 

1 . 8 ~ ~ 2 . 6 O v e r c a s t ~ ~ l ~ . ~ . S t r a . b n i ~ -  
wards. Brisk wind fmm 3 to 
114 A. M. Thunder from 2 to 
6 A. m. Lightning a t  3 A. M. 

E . S . E . & E .  

Rain from midnight to 7 A. M. 
& from 9  to noon & at  1&, 3) 
& 6 P. H. 

-i to 6 A. ar. f3cuds from SE to 
10 A. x. -i to 7 P. M., clear 
afterwards. Rain at  49 & 105 
A. M. & at  6& P. m. 

C l e a r t o 3 n . m . - i t o  7 P. Y. 
clear nfterxards. 

\ i t o 6 ~ . a r . - i t o l ~ . ~ . S t m -  
toni afterwards. Thunder & 
light rain at  14  P. X. Light- 
mng a t  3 A. m. 

Stratoni to 6 A. m. - i to  4 ~ .  at. 
Overcast afterwards. Brisk 
wind from noon to 2 P. Y. & 
from 6f to 11 P. H. Lightning 
a t  9 P. u. Light rain at  8 & 
10; A. m. &from 6b t o l l  P Y. 

Overcast to 6 A. m. \h-i to 1 0 ~ .  
M. - i & \ i t o 6 ~ .  M., clear 
afterwards. Brisk wind at  2f 
6$ & 10 A. m. Liglltniug froxu 
3 to 5 A. u. & at  9 & 10 P. Y. 
liain at   idnig night, 2, 3 , 7 , 9 9  
1 0 ~ .  u. & at  6a P. Y. 

Clear to 4 A. Y., clo~tds of diff- 
erent kinds st'terwards. Rain 
n t 5 & 8  ~ . ~ . 8 ; a t 2 & 4 ~ p . u .  

a r . ' % t o B ~ . ~ . \ i  

ft,  files 

8. E .  & 8. by E .  

S.S.E.,S.E&S.W. 

S. W .  &E. 

E. & E. N. E. 

S. 8. E.  & S. E .  

S. S. E ,  S. E. &S. 

S . 8 :  S.by m, 

1 
1 21, 122.0 0.19 

0.24 

0.27 

134.6 

132.0 

127.0 

"' 

132.0 

S. & S. by E. 

S.byE,S.&S.S.E. 

0.7 

... 

... 

3.1 

2.1 

... 

... 

... 

0.10 

0.13 

0.94 

1 0.26 

239.3 

1.68.9 

62.7 

82.6 

324.7 

145.3 

I 
130.8 1 0.99 

afterwards. Hain from 61 to 

0.6 

0.2 

Overcast t06P. m., clear after- 
wards. Thunder a t  iZ P. x. 
Haiuat 9.j & 12; A. u. Si at 31 
8: 5;. P. Y. 

166.0Strnt~)i1i to 5 A. ~ . , c l o u d s o f  
diflibrcnt kinds at'tcrwards. 
Tl~ulidcr n t & &  5 ;  A. M. Light- 
ning at  3 Xi 4 A.M. l{ain ah J?, 
59 & 10j A. M. & at 5k P. Y. 



Adstract of lAe Beauld of the Hourly Mekrological Obacrrtations 
faken at the Surveyor Gexeral'a O$ice, Gblc~tfa,  

in the month of SepteniEer 1868. 
Solnr Radiation, n'enther, &r., 

WISD. 

" Gcncral aspect of the Sky. r c n i i  I ; 1 tlircction. -- " ' 
#, G> 

C i  / 

I I 
\i Cirri, - i Strnti,^i. Cumuli;-i Cirro-strnti, fi i Cumulo s t r a t i , h i  S imb i  

Cirro cumuli. 
F- 

Dcf tzed bg I,"C\C*IT ? 
C 

-- , , .  
I 

' 11) i3Ilii,s, 
i 0.31:33.9 C l c n r t o 5 ~ .  ~ f . ^ i t o l i ~ . x . \ i  I nfterwnrds. Rain nt 10 & 12; 

, a . > r . & f r o m 3 t o 6 ~ . ~ .  
'Clouds of different kinds to 

noon, to 7 P. nf. \i after- 
wnrds. Tllnndrr nt 6 A. ar. 
Lightning at i & 8 P. M. Light 

25 131.0 1.93 S. by E, & S. E. ; 

26, ... 1.15 '6, & E. S. E. 

~ ~ ' & A . B I . I ) ~ ~ Z Z ~ C ~  nt midnight. 
! Hnin fiom 10.; A. ar. to  2 P. U. 

2 7  123.0 ' ... 's.s.w. 'E: S. by 

I '  1 zlrd ~t 2:,4: 8; 61, A. M. 

0.83 S.*E.BS. 1.2 '159.1 Overcast to ll A. M. Strntoni to, 
3 P. 11. \i EL P i  a f t c r ~ ~ r d s .  1 I ~ i g ~ ~ t n i n g  to S. nt, i A. 31.. 

I Tllundrr nt a A. M. Rain 
1 

I i 
f r o l 1 1 1 t ~ ~ ~ ~ t l l ~ . a .  

29 ... 0.66 S .  & S. E. 1 1.8 \i to 2 A. ax.. orerrn~t .  to 1 a. H.. 
\i to 8 r. x. Rtratoni nftrr-- 
wnrtls. Tli~mtlrr nt 6 & I?!- A.. 
nr. Liglltning a t  0 A. at. a t  
11 11. M. Iinir~ from5toi A. 51, 

I and lit 1 P. 31. 

301 130.01 ... S.&S.byE. 16.18 / \ i  to 8 A. 3r. -i to 1 P. ar. \E 
! 
I 
I 

/ 1 aftcrnar~ls. Drizzlcd a t  2 P. u:. 
1 1  i 
\ I !  



dbs/ruct Me l i e a ~ ~ l l s  crJ' lke liourly dfe/eorologiml OLaerca/ior~ 

Iuker~ al tAe Suraeyvr Getrerul'a OJiice, Culcul/a, 

it8 tAe month of September 1868. 

MONTBLY XEBUL'PB. 

'Mean lleiqlrt of the.Barometer for the month.. . ... ... 29 689 
... Max. heigllt of tbe Barometer occurred at 9 A. X. on the 1st. 'LY.!jy.& 
... Min. he~ght  of tlie Uarollleter occurred at 6 P. m. on the z t h .  29.4g 

E.rt13eme ~.utige of tlie Barometer during the month ... ... 0.447 
Mean of the daily Max. Pressure8 ... ... ... ... 29.741 
Ditto ditto Min. ditto ... ... 29.616 

Meun dai ly  lunge ef the.l&uameter d;;;ing.the';$onth ... ... 0.1% 

Mean Dry Ehlb .Thermometer fopthe month ... . . . . . .  83.1 
Max. Teillycrat~ue occurred at 2 P. X. on the 3rd. . . . . . .  01.8 
Min. Te~liperature ocourred at 8 A. x. on the 29th. . . . . . . . . .  778 
Xxlreme mnge  of .the Temperature during the month . . . . . .  14.4 

... Mean of the daily Max. 'Iempernture ... . . . . . .  88.0 
... Ditto ditto Min. d~ t to ,  ... . . . . . .  79.6 

Mean dai ly  range of tlie Temperature during the month ... ... 8 4  

... .Mean Wet  Bulb Tlrermo~~eter  for t11e month ... ... 804 
.hleau Dry Bulb Tllerillo~lreter above Mrall Wet  Bulb Thermometer 2.7 

... Computed 1lrs11 lfcw-point for tlle 11ioilt11 ... ... 78.5 
... Mean Dry Bulb Thermometer above computed mean Dew-point 4.6 

Inches. 

... -Mean Elastic force of Vapour for the month ... ... 0.955 

.!by grain. 
Mean Wei ht  of Ira our for the month ... ... ... 10.25 
~dditional%ei ht o! Trapour required for complete saturation . 1.61 
Yew degree of f u i d i t j  111 the m ~ n t h .  compleLe 8atUllton king unity 0.86 

Inches. 

... -Rained 26 days,-Max. fall of rain during 24 hours ... 3.18 
Total amount of rain during the month ... 15.69 
Total amount of rain indicated by the Gauge attached &the anemo- 

meter during the month ... ... ... ... 10.59 
Prevailing direction of the Wind . . . . . .  <"& 9. E. 

Note.-The clock attached to the'Anemometer being out of order from 4'h. te 
8th, the Max. Pressure and Ruin could not be registered. 
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Alstract oJ.' /he Ilesultu qf' tAe Ilorcrly Ne /eoro log ie~ l  OL~eroaliona 
taken a t  Ihe Surceyor General's OJce, C u l c u t l ~ ~ ,  

i i ~  lJce I I L ~ I L ~ R  g' October 1868. 

Latitude 22' $3' 1'' North. L o n g i t ~ ~ d c  8S0 20' 34" Emt. 

Height of the Cisternof tlre StaudnrdBurometer above the sea level, 18.11 feet. 

Daily Xeans, kc. of tLe Ober\~atioos alld of lhe EIygrometrical elements 
dependent t l ~ e r e o ~ ~ .  

Hnuyr of tile Iluro~oekr 2 ' ~ n n ~ e  of the Tempera- 
during the day. t u e  d u r i ~ ~ g  the day. 

4 
Y 
4 
6 m - -  .roa . 8 (+11  .SO5 .ON 
(i 
7 
8 
9 

1 0  
11 
I 2  
13 
1 4  

6 15 
1 6  
17 .!I41 30.004 1 .SHO -114 83.1 
18 9 .~l5 .S88 .I27 81.5 : 77.0 10.0 
1 9  
20 
2 1 
Y2 
23 
24 
25 
2 6  
27 
2 8  
29 
30 
31 

-- 
The Mean I ie ig l~ t  of tho E:trourclcr, aq likewise the Dry and 1Vc.t Bulb 

T h e r m o ~ n c t c r  Jlieans arc derived, Fro111 thc hourly olscrvations, made during 
tho day. 

.956 

.942 

. Y I O  

.873 

.876 

.H86 

.876 

.BOY 
9 
.961 

- - - -- - -- -- 

.OW 

.OI2 
SD.LIJ2 

9 . 5  
.953 
.9GY 
.9-b0 
. M G  

30 .05  
.09.5 

.9dh 

.8!)LI 

.8i5 

.SlO 

.82G 

.840 

.813 

.860 

.901 
9 

.l2G 

.113 

.I27 

.126 
7 
.I23 
.I17 
.lo5 
2 
1 

81.7 1 87.5 
81.7 87.3 
81.0 / 88.6 
81.0 ; 88.0 

75.5 
76.4 
76.0 
76.0 
72.2 
73.7 
74.8 
76.0 
73.5 
73.0 

79.8 
8U.h 
80.8 
80.9 
79.9 
79.6 

12.0 
10.9 
11.0 
13.0 
15.1 
13.3 
12.8 
11.8 
14.0 
13.6 

87.3 
87.0 
87.6 
87.2 
87.5 
86.5 



lxxis  Meleorologicnb Oh~ervalior~a. 

Daily Neans, ,kc. of the Ol~~ervations and of the Hygrometrical elements 
dependent thereon.-(Co,ttinued.) 

I r, 0 

8 

0 
Dak. 

-- -.-p.ppp 

.50 

.97 1.%2 
.83 

.16 3.44 .73 
.8Q 
.71 

.76 .68 

.92 .6f 
.81 .66 .69 

.21 .7P 
.iO 

.89 -65 
.6Y 
.71 

.i1 
.30 .68 

.G 

I 

- - - - -- -- 
All tlrc Hygrolllclrical clcucnts are colilputcd by tlie Grceusich Constaqts. 



lxxx  

Abstr.nct of tlie Real~lts of the liortrly dIeleorologica2 Obaerantiosro 

take?& nt t i e  Slcrveyor Genel.nl'8 OJice, Culc~ctka, 

is the ?no?rtA of Ocloller 1868. 

Hourly &leans, &c. of the  observation^ and of the Hygrometrical elements 
dependent thereon. 

rcl- 
o a Range of the Barometer $ Range of the Tempera- 

for each hour during ture for each hour 
the month. '4 2 during the month. 

I I I I i I 

Mid- 
night 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10  
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
1 1  

Inches. Inches. Inches. 

29.745 
.733 
.727 
.719 
.716 
.727 
.746 
.758 
.772 
.789 
.791 
.778 

Inches. 

0.218 
.212 
.219 
.213 
.232 
.236 
.237 
242 
.260 
.263 
.258 
.239 

I I I 

The Mean Height of the Barometer, as likewise t,he Dry and W e t  Bdb 
Thermometer Means are derived from the observations made at the s0ver.l 
hours during the month. 



ALalracl: qf the Renllls qf the lIoxr?y ~lfeleorologieal Obaerr~afims 

talen nt fAe S ~ t r r ~ ~ o r  General's Ofice, Ccilnttla, 

in  the monfh of October 1568. 

Hourly Mennu, &c. of the Olme~~ations nnd of the Hygrometric111 elements 
dependent thereon.-(Continned.).) 

8.4 

Hour. 

Mid- 
night. 

1 
2 
3 
4 
5 
6 

H 
9 

10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

the Hyflometrical elements are computed by tile Greenffich 

o 

74.7 
74.7 
74.4 
74.2 
74.2 
74.4 
76.5 
75.3 
74.4 
72.8 
71.9 
71.0 

71.1 
70.5 
70.3 
70.0 
70.1 
71.0 
71.8 
73.4 
73.9 
4 2  
74.6 
74.5 

o 

76.7 
76.6 
76.2 
75.9 
75.7 
75.7 
75.7 
76.6 
77.1 
77.0 
57.2 
77.1 

76.9 
76.7 
78.7 
76.6 
76.5 
76.8 
76.9 
77.3 
77.8 
77.0 
76.9 
76.7 

o 

2.9 
2.6 
2.5 
2.4 
2.2 
1.9 
1.7 
9 
3.9 
6.0 
7.6 
8.7 

9.6 
10.3 
10.7 
11.0 
10.6 
9.7 
7.3 
5.6 
4.7 
4.0 
3.4 
3.1 

T. gr. 

1.55 
.37 
-33 
.26 
.I4 

0.97 
.89 

1.01 
2.12 
3.28 
4.20 

.83 

o 

4.9 
4.4 
4.3 
4.1 
3.7 
3.2 
2.9 
3.2 
6.6 

10.2 
12.9 
14.8 

16.4 
16.6 
17.1 
17.6 
17.0 
15.6 
12.4 
9.6 
8.0 
6.8 
6.8 
5.3 

Inches. 

0.846 
.856 
.&?& 

T. gr. 

9.14 
.I6 
.08 

.753 

.739 

.734 

.727 

.729 

.75l 

.771 

.811 

.821 

.832 

.840 

.830 

.842 .0'2 

.832 1 0 2  

.838 .10 
.12 E 3 4  

338 
.795 
.773 
.751 

6.07 
.44 

.8 1 .64 

.71 .81 

.02 
8.54 
.26 
.00 

.76 
-99 

8.25 
.69 

8.87 
.96 

9.07 
.09 

.57 

.ll 
3.99 
.10 

2.67 
.18 

1.84 
.66 



Atsiract of ,fAe Be8wlls of iAe IToi~rb i4feleorological OAsercations 
taken at the Surtieyor Gelteral's OJice, Culctltia, 

ia $he month of OctoLer 186s. 
Solar Radiation, Weather, &c. 

TTrsn. 

Gcncrnl nspect of tlte Sky. 

-- - - - -- - - - - - - - 

-i t o  4 P. M.. 
strntoni to 8 P. nr. ~i nfter- 
wnrds. Thltndrr a t  2:  fi 3: 
P. 31. Rnin nt. 1 r. l r .  

\I to 9 P. 31.. ~ l ~ l l d ~  0f 
diffircnt kintls nltcmnrds. 1 Ligl~tning to S nt i A. 11. 

\i to 7 .4. nr. Oi to 2 r. l r .  ~ c i  
nttcrlt-nrds. Tl~nr~r lcr  nt 2 8 
3 .  n. Liqlttning to 2' T nt 

to i A .  nr. ^ i  to R P. nr., s t m -  

t o  TY nt 11 P. 31. 

R 125.0 / 
7 1:30.0 

I ! 
8 137.0 

:S. S. TT. S: S. TV. 
llr. S.Mr.k.S.n' . '  

! 

to 4 r. 3r.. clouds of difibrrnt 
kinds n f t r r~nr t l s .  Tlrundcr 
nt lf, k 2 P. nr. Lightning nt 
7 P. ~ r .  I h i n  from 11 A. Jr. to 
2 P. 31. 

30.4. \ i  t o  i A. 3r. Clcnr nfterwnrda. 
84.2 \ i  to 10a.nr. 'i t o  4 P. nr. 

Clcnr n~'trrwnrds.Fogpg from 

I0 12fj.5 1 S ,  S. by 15. 6i 11. 

1 9 to 11 r. 11. 

! S . ~ ~ T . S . T ~ . I  5 . 7 . 8 C l c n r t o : l a . 3 r . \ i l o 9 ~ . u .  
\i R: 'i to 5 r. 31.. clear nf- 

1 tern-nrtls. Siigl~tlp,  foggy nt 
I 11 P. 31. 
' 46.8 Cilicfly \ i .  

\i to!) A .  31. Oi to I; P. jr. 
C l ~ n r  n f t e r~nrds .  Drizzled 
nt :3 P, nr. 

\ i  to 6 A . M .  ^i to 7 P. r .  rlcnr 1 1 1 nl icr rnnis .  
t G . 1  \i to 7 A.31. ^i to 6 P.x., strn- 

' toni nftcrv-nrds. 
l O l . R ~ l r n r t o 9 r . n . ^ i t o 6 r . w .  

Clcnr nftrrwnrds. Slightly, 
1 foggy from 8 to  10 P. 3r. 
Clenr to I0  A. w. "i to I; P. 11. 

"" clrnr n f t r r n r d v .  
50.3 'Clenr to 5 A. ~ r .  ^i nfterwrrdrr. 

Tlnlndcr k Lightning to 8 
I at S P. ~ r .  

89.4 ~ l o n d ~  of different kinds. 

-- 

13 128.6 

3 129.8 

15 128.5 

1 
D g t z e d  by / I n ~ ~ ~  ? I 

C 

E.S.E.fil?.N.E./ 
I 

E.N.I?.&W.hy IT. 

S. TT. & S. 

16 128.5 1 S. S. IT. R: S. 
I I i 

-------up--- 



d6skact  of iA/li! Be8ulls of iAe lIour?y Nefeorologicul Obaerr.afio~t 
&ken a t  f i e  S~waeyor General's OjTce, Culc~f ta ,  

in  fAe moufh g' Octoler 1S(iS. 
Solar Itadintion, Weather, &c. 

- 

WIND. 

General aspect of the Sky. 

- --- 
0 ~ ~ c h i  

129.0 ... N.N. TV. & S. W. 

126.5 ... W.N.W.& S.S.E. 

127.7 ... m . N . w , k w .  

126.0 ... W,s.w.&S.S.W. 

138.0 ... 9. S. w. k S. m. 
125.4 ... N.N.W.&S. hy E. 
126.0 ... N.N.W. &N.N.R. 
127.0 ... E.S.E. QG variable 
129.0 ... S. by w. & s. W. 

125.6 ... w S w , W N W & S  

125.6 ... S.byE. & E.N.E. 

126.0 ... N by E&W.N.M. 
126.0 ... N.N.&N.N.IF- .  
122.0 ... S.S. E. &W.S.w.  
121.0 ... S. w .  

midnight & 1 A. M. 

I I 

\i Cirri, -i Stroti,^i Cumuli ,~ i  Cirro-strati, h i  Cnmulo strati,\.ci Nimbi - ~ ; n n  nnrnr.1; 



Abs.ir.acl OJ the Besu l ls  oJ the Iiotirly JIeleo~.ologicnl Otserratiotra 

take# al  the Sr~rceyor Geueral'a OJice. Calcutia. 

i ~ r  the nlotrth o f  Ocfober 1868 . 
NONTHLY REBELTS . 

... Mean height of the Barometer for the month ... 
hlnx . height of the Bnrometcr occurred at 9 A . ar . on the 31st . 
Min . height of the Barometer occurred at 5 P . ar . on the 6th . 

... Xzfrme t.arsge of the Baromctcr during the montli 
... . Alean of the daily Rlax Yressurcs ... ... 
... . Ditto ditto BIin ditto ... ... ... Mean duily rasge of the Baromctcr during the month 

Inches . 
... 29.861 
... 30.082 
... 29.680 
... 0.362 
... 20.939 
... 29.811 
... 0.118 

... Mean Dry Bulb Thermometer for the month . . . . . .  82.2 
IInx . Tcmpernture occurred at 5 P . m . on t l ~ e  1 It11 . . . . . . .  92.1 
J l in  . Temperature occurred at 6 A . M . on the 29th . . . . . . . . . .  70.8 
X z t r e m e  range of the Tempcrnture during the month . . . . . .  21.3 

... . Mcnn of the dnily Alnx Tempernture ... . . . . . .  88.1 

... . Ditto ditto Alin ditto, ... . . . . . .  77.3 
Mean  duily range of the Temperature during the month ... ... 10.8 

... Mean W e t  Bnlb Tl~ermometcr for the montl~ ... ... 76.6 
Alean D r  Bulb Tl~ern~on~ct r r  above JIcan Wet  Bulb Thermometer 5.6 

... Compute$ M C ~ I I  Dew-poilit for the month . . .  ... 72.7 
... U e a n  D r y  Bulb Thermometer above computed mean Dew-point 9.5 

Inches . 
M e a n  Elastic force of Vapour for the month ... ... ... 0.792 

Troy grain . 
... a l e a n  Wei h t  of T a  oilr for the month ... ... 8.51 

Additionalffriglrt  OF Tnpour required for eomplete 8ati1ration . 3.03 
M e a n  degree of humidity for the month. complete saturation being unity 0.74 

Inches . 
... . Rained 4 days.-llnx fnll of rain during 2-1 hours ... 1.31 

Total nmount of rnin during the month ... ... 1.53 
Total amonnt of rain indicated by the Gnuge atinched to the anemo- 

meter  during the month ... ... ... ... 1.42 
Prcrni l iug direction of the lIrind . . . . . .  S . W . &'s . S . JV . 
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Abstract of t l e  Besulk of tAe l i o u ~ ~ ' ~  Jfeleorological Odse~~vatione 
taken a t  the Surveyor General's Ofice, Calcutta, 

i w  the month of Xuvernber 1868.  

Latitude 22' 33' 1" North. Longitude 88' 20' 34" East. 

Height of the Cistern of the Standard Barometer above the sea lerel, 18.11 feet. 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent tllereon. 

Date. 

- 

I I 

m e  Mean Height of the Barometer, as likewise the Dry and Wet  Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 

%. 

g5zi 

Inches. ) Inclres. 1 Inchen. 1 Inal~es. I o 1 o I o I o 

Range of the Baromctcr 
during the day. 

Max. 1 Mir.  D i l  

I 

nanpe  of the Tempera- 

kg 
G 2 

g z  
ture during the day. 



ACst~.crcl ?f lire Resul/s of lAe ITo t t~~ 'y  JIeleorological Olservaliou 

ftckeit at  /Ae S7~1.t.qor General's O$ice, Culcltlfa, 

in llle ~rzo~llh cf ,Yore?nter 1868. 

Daily l leans,  kc, of the Observations nod of the Hygrometrical elements 

dcpende~lt tl~ereon .-(Co~llirlrted.) 

i c ; + i  Q.. 

E u a 
P 
3 

~ 

a 

8 0 

.60 2.85 .73 

.01 
.43 

.36 
.74 

.19 .78 

.31 .77 
.28 3.00 .71 

.57 .67 
.62 2.57 .75 

.66 
.18 .66 
.68 -61 
.9Y .56 
.5& .69 

.61 

.63 
-65 
.69 
.67 
.63 
.67 
.69 
.71 

.81 .90 .67 
28 titi.8 6.4 ! 61.7 ! 11.5 .551 G . 0 L  .70 .69 
29 65.9 6.6 1 6 10 .1  .5.1-Y .02 .36 .72 
3 6 .  7.1 58.9 / 12.8 .604 6.52 . Y l  .66 

I 
I I I I ! 

pp~p 

All tllr 1Iygrollietrica1 elemrt~ts are cortlp~~tt=d by tile Greenn-icll Constnnta- 



Abslracl of  [Be Res t~ l t s  oJ .!he 11ozlr.ly Neleorologiccrl OLseruationr 

 lake?^ a t  the S~trveyov Gc~leral's OJice, Gllcidla, 

iu iAe lnoutlr oJ firemher 1868. 

Hourly Means, &. oE the Observations and of the ITygromelricd elements 
dependent thereon. 

- 

Q4 4-2 
o Range of the Barometer 

for each hour duri~lg 
the month. 

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 

Inches. Inches. Inches. Inches. 

0.305 
.302 
.301 
.300 
311  
-326 
.333 
.350 
.3 17 
.337 
.327 
318 

334 
.320 
.3o9 
.301 
.29 1 
.29$ 
.297 
.M7 
.288 
.296 
.2!J2 
.3Ul 

Rnnge of tllc Trmpern- 
t r~re  for ench Lour 
d u r i ~ ~ g  the month. 

I 
- -- -- 

The Mean Height of tho Barometer, nu l i k e ~ i s e  the Dry nnd Wct  Bulb 
Thermometer Means are derived from the observations mnde a t  the screral 
hour8 during the month. 



lxrrix Jfeleorological OL~eroaliotrr. 

Atslract of the Resulls fl the Ilotbrly Neteorologic.aZ OhservaCions 

lake~r a t  the Sarceyor General's Ofice, C a h t l a ,  1 
in the rnotrti of nTovember 1868. I 

Hourly Means, kc.  of t l ~ e  Obserralions and of the Hygrometrical elcmente 
dcpelldent thereo11.-(Co,rli~r~~ed.J 

All tlre Hygrometrical elements are con~puted by the  Greenwich Constbats. 

o 

61.5 
6'1.3 
6.1.0 
65.0 
63.7 
63.3 
63.2 
63.1 
63.7 
63.7 
63.6 
62.7 

61.6 
61.3 
7 
60.5 
ti1 .O 
62.7 
6B.4 
65.1 
65.1 
64.8 
A .  
743 

o 

4.1 
3.9 
3.8 
3.6 
3.2 
3.2 
3.0 
3.8 
4.8 
6.2 
8.1 
9.8 

11.3 
2 8  
12.8 
13.0 
18.0 
0.2 
7.8 
6.5 
5.8 
5.4 
.I.!) 
4.5 

i 

Mid- 
night. 

1 
2 
3 
4 
5 
tj 
7 
8 
9 
10 
11 

o 

67.8 
67.4 
67.0 
60.6 
66.3 
65.Y 
65.6 
65.7 
67.1 
68.0 
68.9 
69.6 

-- 

o . 

7.4 
7.0 
6.8 
6.6 
5.8 
5.8 
5.4 
5.8 
7.6 
10.5 
13.8 
16.7 

19.2 
20.7 
21.8 
82.1 
2.4 
1 
13.3 
I .  
0.9 
9.8 
8.8 
8.1 

69.5 
69.8 
69.7 
69.6 
69.4 
8 

Inches. 

0.607 
.609 
.697 
.690 
.591 
.58t 
.6R2 
.6SO 
.591 
.5!31 
.6XB 
3 7 3  

.652 

.6L6 

.636 

.53d 

.541 

.57P 

.GO5 

.61Y 

.ti19 

.613 

.6o5 

.6r~3 

tj 
7 
8 
9 
lo 
11 

-. 

69.9 
69.7 
2 
68.6 
68.3 
7 . 9  

0.79 
.&I 
.80 
.81 
.83 
.S 
-84 
-83 
.78 
.71 
.64 
.68 

.51 

.5 1 

. A9 
-49 
5% 
.57 
.65 
-70 
.73 
-7 4 
.75 
.77 

T. gr. 

6.67 
.63 
.66 
.48 
.51 
.43 
-4.3 
.39 
.48 
.45 
.31 
.17 

6.94 
.86 
-74 
.71 
.82 
6.17 
.56 
-74 
.75 
-71 
. G2 
.61 

T. gr. 

1.81 
.70 
.64 
-55 
.37 
.35 
.26 
.35 
.85 
2.66 
3.58 
4.45 

6.13 
.Gl 
.90 
.97 
.46 
4.64 
3.54 
2.93 
.56 
.33 
.'LO 
1.99 



dleleorological Obse~wations. lxxxs 

Abstract of the ResultB of the Hourly dleteorological Observation8 
taken at the Surveyor Geaeral's Ofice, Calcr/ta, 

in the month of ATot-ember 1868. 
Solar Radiation, Weather, &c. 

~ V I R D .  
- -  

Genernl aspect of the Sky. 

- 

JfiI~bsi 
67.7 C1rnr to 11 A. ar., scntd. ^i t,o 

'2 r. nr., c11tnr :~rtrrv-nrtls. 
78.3 Clcnr to 11 A. ~ r . ,  scntd. n i  

to (; r. M., e l ~ n r  nf t r r~~nrt ls .  
58.3 Clcnr to 10 n.>r.. scnttl. ^ i  to 

.I r. I t . ,  rlcar nf t r r~nrt ls .  Fog- 
g y  fro111 S to 11 P. u. 

6i .R Clcnr to 5 A .  IT., scnttl. \i k 
n i  nftcm-:~rds.~o~rgp l'rom mid- 
nigl~t to 5 .&. ~ r .  

5 . 7  S~onttl. ̂ i to 3 P. 31., clenr 
nftc-rwnr~ls. 

70.5 Snltd. \i & ~i to 6 P. ar., 
rlrnr nftrrn-nrtls. 

I I I 
14 120.8 ... /slr ,sl)y w ,E: xs l r .  
1:) l l 7 . 0 1  ,,. K s l l ~ . ~ , v , ~ \ , - l ~ y s .  

8 . 2  , C'hirfly \i. 1"ogqy from 7 to 
9 -1. 11. 

21, ll.j.01 .., 

7 . 7  \i to 9 a. v.. qcntd. ^i to 7 
P. \r., clcnr nl'tc*rwnr~ls. 

~ C'Irnr to noon, rlnutl.i of dif- 
ferent k~nd.; tn (i r. ar., rlrnr 
nltrrnnrtl.;. I3ri.ilc ~ i n d  from 

'IIO~,II to 2 p. XI. 
2 1 .  C'11.nr to 2 i. 11.. scnld. \i k 

-i to f i  1). \I. .  ~t ra ton i  nftrr- 
n nrrl.;. Bri.;k wind f'rorn !I: to 

A. \I. 
228.G \i to 2 4. 31.. \i & Li to 7 P. 

31.. pi nl'tc*r~nriIs. 
183.8 Stmtnni tn 11 A.w. .  "i to 7 ~ .  

111.. strntoni nftcrn nrds.Drizzlcd 
(at 6; r. 31. 

1 1 . 0  S t m l n ~ ~ i  to 1, a. \r.,\i to 5 P. 
3r.. rlrnr 1112(>rn nrds. 

SC.7 I Clr:~r. Sl~qlltly fogqy n t  8 P. 
31. 

7 . 2  Clcnr. 

S .TV.<~S.S . I \~ .  

1 , Cl~icbflp clear. S l i ~ l ~ t l y  foqgy 
I I ~  H r. ar.  

... S.W. & S. S. IT. 

1 2 . 7  Clr:~r to 6 A. u., srnttl. \i to 
6 P. 31.. rlcnr n f t r r~ar t l r .  

13ti.G C'lrnr. 
120.8 , C'l1-:1r. 
ri0.1, Clc:lr. T.'nqcyfronlito 11 p.11. 
:H.1 ' Clcnr. S l i e l ~ t l ~  fogqy nt mitl- 

rrizl~t, 1 S: 11 a. u. b lion* 7 to  



lxxxxi JeleoroZogical Olservaliora. 

Abstract of the Results of  Ihe flour& ilfefeoirohgical O b s e ~ a a l i o ~  
taken at  the Surcejlor General's Ofice, Calcutla, 

ia the month o j  1%-oeember 1868. 
Solnr Radiation, TT'rntl~rr, Rc. 

1 
1 

S. S.W. 

11 I>. 11. 

2 5  

26 

27 

... 

, ... 
... 

116.0 

115.0 

121.0 

S.TT,T by S,CT. 
[by S 

S. W. S; rnrinblc. 

SSVr ,WSVTLCSv 

" 
20 

30 

\i Cirri, - i Strati,*i C u m u l i , ~ i  Cirro.strsti, h i  Cumulo strati,\hi ~ j b i  
hi Cirro cumuli. 

S . S . E . R T .  1,yS. 

~ ~ , K S E & ' T : ~ J - S .  

N.B.B.Y. 

... 
, 

... 

123.0 , ... ... 
... 

. 

120.0 

37.3 

54.0 

65.1 

... 

Clrnr to 6 A. w., ernid. ~i i 
\i to 4 P. 41.. cle:~r t1ftl'rv-:1~ :.. 
Focqy fron~ mitl1liq11 
S; from 8 to  11 P. Ir. 

C'lct~r to 11 A. Jr. 
to 8 P. 11.. scnt(1. \I 

Clcnr to  1; A. ar., ~ C I I ~ ~ I .  \ I  1 

.i r. H., q~ntcl. ~i aft~>rrrn-'. 
Sliylltly f o q q  n t  6 A. \ I .  ,E nt 7 

h I>. H. 

58.3 

73.5 

50.3 123.0, ... 

I 

Chtrfiy scntd. \i. ~ l iS l i t l r  
fnscy f'ron1 7 to 10 P. \I. 

Slrxtor~i to X A. x., \ i  to 'l r. 
11.. .;lri~toni to  4 1.. 3t.. rlnrl 1. 
of  d~n'crent kinds nftrrnnrjl. 
hl~cglitly fh~gy  from !1 to I 1  P.V. 

GI to 9 a. x., \i ck ;i nt'r2.r- 
rrardq. 



Xcleoro logical OLaen*alons. 

ALstracl o/ the XeslrZls of tlre IlbtbrZy Meleorological OLsercaiiora 

laken at  llre Surceyor Geuerad's OJice, Calcuila, 

i?r f#e month oJ ilbrernder 1868.  

Mean height of the Barometer for the month ... . , .  
Max. l~eight of the Barometer occurred at 9 A. yr. on the 29th. 
Min. height of the Barometer orcurred at 3 P. M. on the 9th. 
Xxtrmne runye of the Barometer during the month ... 

... Mean of the daily Max. l'resuul-es ... I "' ... Ditto ditto Illin. ditto ... ... 
diean Juily range of the Barometer during the month ... 

... Mean Dry Bulb Thermometer for the month ... 
Max.  Ten~perature occurrcd at 3 P. M. on t l ~ e  11th. ... 
M i n .  Ternpernture occurred at 6 A. M. on the 83rd . . . . . .  
Xsfa .eme vunge of the Temperuture during the month ... 

... N e a n  of the daily Max. Tempernturo ... ... 

... Ditto ditto blin. d~ t to ,  ... ... 
diean dai ly  range of the Temperature during the month ... 

... %lean W e t  Bulb Thermometer for the month ... 68.2 
Mean D r  Bulb Tl~ermometer above hlean Wet  Bulb ~ i l k o m e t e r  6.8 

... Colnputed hlean Dew-point for the n~onth ... ... 63.4 
... Bfean Dry Bulb Therlnometer above computed mean Dew-point 11.6 

Inches. 

... Mean Elastic force of Taponr for the mont,h ... ... 0.586 

Troy grain. 
... M e a n  Weig l~ t  of Taponr for the month ... ... 6.37 
... Additional Wei Ilt ot Vapour required for complete saturation 2.94 

area. degree of &umidity tbr the month, complete saturation bcing unity 0.68 

Inches. 

... Drizzled 1 day,-Max. fall of rain during 2-1 l~oure R'il ... 
... ... Total amount of rain during t l ~ c  mont11 ... Nil 

Tota l  n m o u ~ ~ t  of rain indicated by the Gauge attached to the anemo- ... metcr  during the month ... ... R'il 
Prevailing direction of the Wind . . . . . .  S. w:,"N. E. & N. W. 



lxxxxiii d l e k m o l o g i ~ ~ ~  Odservatiima. 



Hciglrtof tlw Ci*tcrn of ll~c StandnrdUaro~~letcr nl,ore tllc sea Iercl, 18.1 1 I;.c*t. 

Daily IGnns, &c. of Llte Observations nnd of t l ~ c  Hggrolnetriciil clcrnr~~ls 

I - - - - - - - . -- - - --- 

T l ~ e  Mrnn Hciglrt of the Unromrtrr. ns liken isc i l ~ e  Dry and Wet Bulb 
Tlrerrnornetc~r 1 l c . n ~ ~  are deriwd, from tile 11o11rlj ol)st~rv:~tions, nrndc during 
thr  day. 



Daily AIcs~ls, Ac. of tlte 0lr;crvalions and of the Hygrometricml elements 

depc~deet tlwreon.-(Coizlhued.) 

% z i 1 -: 3 
-*.2 @ s  c, 

' 6  , e 

Dab. 5 

cr 

a 
k e 
o . 4 - 
15 0 ,  

czz 
.EtL.k 

SF: 
4 

a t " $  
5 2 ~  
:52s 
r h o  4 
I. gr. 

2.48 
.76 
9 7  
.85 
.53 

. . . . . 

2.5 
a" "" 

2 
0 0  

22 - 
.%.S 

62 

gr.; L z s  
02 a 
,&a ~ 5 2  4 
4 . 0  2 
q,Z&- aIg z 

0.68 
.63 
.61 
. (i3 
.68 

1 
2 

j? j 3 :  % .- 
- - - - - - - ~- -. - - - 

0 

62.1 
60.4 

.56 1 .69 

.47 1 .69 

3 59.5 
4 / 60.8 

.37 

.30 

.21 

.29 
-01 

1.99 
2.12 

.36 

.62 

.67 

.65 

.65 
-69 
.70 
.74 
.60 

o 1 o 

o j Inches. ' T. gr. 

6.5 56.9 1 11.7 1 0.4.72 5.19 

.70 

. 70 
.71 
.71 
.76 
.77 
.76 
.72 
.6Y 
.67 
.67 
.67 
.65 
.63 
.el 
.62 
.64 

63.5 6.4 58.4 ' 11.5 496 1 6.46 
61.6 6.3 11.3 , .5L6 .67 : 7 6.4.2 6.1 11.0 1 .511 .61 

H 1 63.6 6.0 58.8 1 10.8 / .503 .53 
I 63.1 5.9 58.4 10.6 , .496 j .& 

.54 

.61 

.66 

.31 

.36 
18 63.1 6.8 57.7 ; 12.3 :S5 .33 
I9 61.5 6.7 5 . 1  12.1 4\91 .40 
20 I . !  7.1 56.2 I 
21 59.2 7.7 63.0 1 4:" 
2 55.5 8.0 52.1 1 14.4 .46 
2 66.7 8.0 / 50.3 1 11.4 .377 .20 
ZL 57.3 7.4 51.4 13.3 1 .392 .36 
25 , 62.2 6.4 57.1) 1 9.7 ; .488 6.38 1 26 / 5X.3 52.0 ( 14.2 .Urn 4.43 
27 , 58.5 

;: 1 52.5 13.5 .407 1 5 1  1 23 I 63.4 6.7 55.8 1 10.3 .503 6.54 
21 1 6 7.4 55.6 18.8 I .i52 1 4.99 
3 0  69.8 7 .  1 5t.O 1 . 0  , .42R , -73 
31 1 57.1 7.3 , 60.5 13.0 : .3J9 j .P3 

- - - 

1111 the Hyurornctricnl elemr~~tn are co~~~pritctl 111 tlrr 

7.6 
8.4 52.81 15.1 / .411 I 6 

54.3 1 13.7 .49d 4.77 

7.8 

.69 .62 

54,.G 14.0 .437 -82 

.67 

.%4 

.75 

.57 

.6 1 

.66 

.71 

.65 

.65 1 

.63 
- 

Greenwich Constants. 



Hourly Mesns, &c. of the Ohervrrtions cmd of the Hygrometricatl elements 
dependent thereon. 

Hour. 
Max. I Nin. 1 Diff. 

I 

- - 

Range of the Barometer 
for each hour during 

the month. 
--- 

2 3  
Tha2j 
'i; E 

$4 $: 3 m 2  
z$ 

- -- 

Bnnge of the Tcn~pera- 
ture fur each Lrjur 
duriug tho month. 

- -  

3 
p( 2 
t+* a 

I 1 I i] 
2 2 

Noon. 
1 
a 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Mid- 
might. 

1 
f 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Inches. 

29.941 
336 
.9% 
920  
314  
.924 
.939 
.961 
.986 

30.006 
.Ol5 

29.998 

Inches. 

30.056 
.047 
.038 
.030 
.028 
.Om 
.054 
.w5 
.lo2 
.I23 
.l26 
.107 

Inches. 

0.222 
.216 
.215 
.214 
217 
.%I 1 
2 1 ' 2  
.20'2 
.204 
.196 
.I91 
.192 

- - - - - - - - - 

The Mean Height of the Barometer, as likewise the Dry and Wet  Bulb 
Thermometer &leans are derired from the observations made at the several 
hours during the month. 
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1 5 b 1 6 / Q  zv  2 2-3- h C 

1- -- 

Mid- 

2 i 60.6 
:3 1 (iO.1 
4 , 59.7 
5 / 69.2 

ti 1 58.7 
7 53.7 
8 59.9 
9 61.3 

I 0  I ti3.0 
11 I 6 x 7  
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Abslract of the Reu1~ll8 o f  Ihe l I o z w ( y  ilfclco~.oluyical OL~crca(iuxa 
fuket~ a l  t i e  Sz~/.cqyor Gei~ernl'u Oflce, Culculta, 

i i ~  the mun(/L of  U(,cet,lCer 1SGS. 
Solar Hadistio~r, Wealller, 8c. 

WISD. 
~~ , G--. 

- -  

2 ;  IFC: . 
s 3 v2 .& 

6 

23" 
. a  F. / c 3 0 3 

, 
6 

Gcneral nspect of tLe Sky. 
g 

Z E  
.. -~ - -~ - --- .- & I  r. 

,c & ?, Prevailing 1 G i z ' . ~  
0 dircctiol~. 2 $ 6 3  ~2 -- 

Chiefly \i. Slightly foggy a t  
midnight &at  1 A. M. 

Miles 
54.7 

I o , lncl~es 
1; 111.0 1 ... 

I 

1 l t ~  
. S . T . , r & S .  . 

2, 118.5 I Scatd. \i to 5 P. M., clear 
afterwards. Foggy at  9& 10 P.M. 

Scatd. \i to 1 P. M., clear to 
5 P. M., scatd. \,i afterwards. 

... 147.4 I Sentd. \i to 6 r. iu. clear af- 

2 r. u., scntd. \i to 

i 8 i i  to5 P.M., ̂ i  after\\-ards. 
r '  . .. I 8.2 , ScaM. hi  to 5 A. M., d\i to 8 

:A.  M.; to 3 P. M., clear after- 

I wards. Sliglltly foggy t'rom 7 to  
Ill P. M. 

01.0 1 C l ~ n r .  Slightly foggy at  8, 9 8 1 1 8 . 7  ... s. ,N. IFr. G S. W. ... 
I I I k l 1 P . M .  

9; 118.0 / . , 'S. S. Mr. 8 S. . . 51.0 Clear. Foggy from midnight 
, t o 4 ~ .  M., a t 8 ~ . u . , & a t g P . X .  

101 117.0 ( . .. 
I 

. . . 46.7 Clcnr. Slightly foggy froin 6 
t o  8 A. u .  & at  6 & 9 P. 11. 

Clear to 11 a. Y., scntd. to 
38'5 /Lp. u., clear nftcmards. Foggy 

at 6 k 7 A. %I., & at  8 r. M. 
... 47.5 ' Clear to 9 A. M., scatd. ^i to 

3 r. x., clcnr afterwards. Foggy 
.from 3 to 8 A. X. 

... 60.7 / Clear to 9 A. iu., SCRM. -i to 
5 P. u., clouds of different kinds 
afterwards. Foggy from 3 to 9 
l.4. JI. 

. .  PS.5 , Clcnr to 6 A. M., scntd. \i to 
(10 A. x., scaM. "i to 6 P. M., 
,clear afterwards. 

rari- ... 43.2 Clear to noon, scatd. "i to 6 
P. x., clear nfter~vards. Slightly 
;foggy at 5 8; 6 A. u. h at 7 & 8 
P .  11. 

77.8 , Cl~irfly clear. 
114.1 Clrur. Sliglltly foggy n t  10 & 

... 111 P. M. 
Clear to 1 P. M., Lit08 P. M.,  

Slightly fog- 

clear. Foggy at  7 P.M. 
--. -/- - ~ ~ - 



xcix 1Neleoroh9ical Obaerualiom. 

Abstract of Ilia Besults of  I& Hourly Beleorological Obserwlim 
taken at  the Sitrveyor General's OJce, Calculla, 

in  tlie month o f  December 1868. 
Solar Radiation, Weather, &c. 

General aqpect of the Sky. 

I 

2 0  

21 

Clear. Sl i~l l t ly  foq,or at mid- 
night ,L 1 A .  11. & from; to 11 P. x. 

C'lcar. Sllqhtly fo,oq fmm 
to 11 P. l r .  

Clear. Slightly foggy a t  mill- 
nis l~t  B 1 A. at. & frnln 7 t o  lil 
P. 11. 

S.8.W. S; mriahlc 

S. by E. & S. E. 

S h p E  kn-. S.TT 

I 

L I I ~ L C ~  

1g2.0 / .. 

116.0 1 

S.II~TT.,S.&S.W. 

E X .  t E .  

S. E. & S.by TIr. 

s.by~~.c.q.s&sx~. 

S .S .TV. 

IYSV-ltmrinble. 

N.bgF.&TT7.X.K. 

. . 1 65.3 

\i Cirri, - i StratiIni Cumul i ,~ i  Cirro-strati, h i 
-i Cirro cumnli. 

1 I 

... 

... 

I 

Clear to 3 A. r . , i i  to pi. a., 
rlrar to noon, h i  to 5 P. u.. cIt-a- 
aftc~r~ordq.Slightlp f o q c ~  at  10 
d 11 P. 51. 

I lt, ~ I ~ I ~ ~  

55.0 

57.4 

... 

... 

... 

... 

... 

... 

... 

I I 

S. E. S S. TI-. ( ... 1 86.9 Clear. 81ightb f o g q  from 7 
to 11 P. u. i 

S.ZT.E.~IT.S.W. . 08.0 

30.8 1 Clenr to 7 A. w., scntd. m i  to 

115.5 

53.0 

42.1 

59.2 

79.1 

7 . 0  

5. P. TI., clear aftern nrtlu. 
Clear. Sllghtly foezy from i 

to 11 P. IT. 
Clrnr. Foggy at  miclnicht d 

1 a. ar. 
Clcnr to 6 A. n., strntflni to 

10 a ar., clrnr-~fternnrds.Sl~rh'- 
ly f y y g  from 9 to 11 P. \ r .  

C lcnr. Fogy7 to midnlellt ,k 
1 A .  31. fro111 7 to 11 P. 31. 

Clear to 5 A, 11.. scntd. \ i  to  
noon, clenr af'terwardc. SliChr- 
Ily f o q q  from miclniqht to ; 1. 

11. fi: i'rurn S to 10 P. IC. 

Clear. Foqcy at m~drlichr k 
from 8 to 11 P .  x. 



Abstract o/ 1Re Results oJ /he Hour.& ilfeieorodogical Odse~.zukioar 

taken a t  tAe Surveyor G e ~ ~ e r a l ' . ~  OJce, Calcu,t/a, 

in tire monik of DecemJer 1868.  

MONTELY RESULTB. 

Inches. 
Mean height of the Barometer for the month.. . ... 30.06Y 
Max. height of the Barometer occurred at  1 0 ~ .  ar. on tli ' i6th. ... 30.206 
~Min. height of the Barometer occurred at 3 P. M. on the 12th. ... 29.891 
Extreme ~ a t t g e  of the Barometer during the month ... ... 0.316 

... Mean of the daily Max. Pressures ... ... ... 30.127 

... Ditto ditto Min. ditto ... ... ... 29.993 ... M e a n  daily range of the Barometer during the month ... 0.134 

0 

Mean Dry Bulb Tllermometer for the month ... . . . . . .  68.7 
Max. Temperature occurred at 2 P. M. on the 13th. . . . . . .  81.0 
Min. Temperature occurred at  7 A. M. on the 24th . . . . . . . . .  66.0 
E x t r e m e  range of the Temperature during the month . . . . . .  25.0 

... Menu of the daily Max. Tern erature ... . . . . . .  77.1 

... Ditto ditto Min. d?tto, ... . . . . . .  61.6 
M e a n  dai ly  range of the Temperature during the month ... ... 15.6 

Mean W e t  Bnlb 'l%crmometer for the month ... ... 62.1 
Mean Dr  Bulb Thermometer above Mean Wet  Bulb !&;mometer 6.6 

... Compute$ hfean Dew-point for the month ... ... 66.8 
Mean Dry Bulb Thermometer above computed mean Dew-point ... 11.9 

Inches. 

... Mean E l a ~ t i c  force of Vaponr for the month ... ... 0.470 

Troy grain. 

Mean Wei h t  of Va onr for the month ... ,. . ... 6.18 
... a d d i t i o n a l b e i  h t  o f  VR ur  required for complete saturation 2.41 

Mean degree of kumidity P" or the month, complete saturation being unity 0.67 
0 

Mean Max. Solar radiationTemperature for the month. ... ... 117.0 

Inches. 

... Rained no day,-Max. fall of rain during 24 hours ... Nil 
... Total amount of rain during the month ... Nil 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter dnring the month ... ... Nil 

Prevailing direction of the mind . . . . . .  N. N:'w., S. W. & N. 
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Abutruck of the Hesulk of the Hour@ Neteorological OLaervaCiotlr 
taken at the Szcrveyor General'e Oflce, Calcutta, 

% it& the w~outh oJ J a ~ ~ u a r y  1869. 

Latitude 22' 33' 1" North. Longitude 88' 20' 34" East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feel. 

Daily Means, &c. of the Observations and of the Hygrollletrical elements 
dependent thereon. 

Date. 

- 

(r 

$ Range of the Tempera- 
during the day. I a 2 ture durlng the day. 

- 

Diff. 3 2 1 Max. 

I Inches. i Inches. I Inches. I Inches. / o ! o I o I o 

T h e  Mean Height of the Barometer, as likewise the Dry and Wet Bulh 
Thermomoter Means are dcrived, from tho hourly observations, made during 
he day. 



Daily bleans, &c. of the Observations and of the Hygrometrical elementr 
dependent thereon.-(Contintfed.) 

All tho Hyplrometricnl elements are computed by the Greenwich Constanb 

Date. 

1 
2 
3 
4 
6 
6 
7 

rc. 

Q) 

U 

3 

4 1s 

i 

F9 Fc " 

0 

~a 

69.4 
68.0 

o 

57.6 
69.9 
61.7 
65.3 
65.6 
60.4 
69.6 

6.9 
7.3 
7.2 
6.zt 
6.2 
6.6 
9.1 
8.9 
8.2 
8.0 

13 
1 
16 
16 
17 
18 
19 
20 
EL 
28 
23 
2 t  
25 
26 
27 
28 
29 

e 

6t.5 
67.0 
60.6 
68.C 
69.0 
60.0 
59.9 
01.4 
65.2 
66.2 
6 i . l  
68.6 
65.6 
66.6 
68.7 
67.2 
68.7 

Q U Q  g pe, 

o 

6.9 
6.8 
3.4 
6.8 
6.1 
6.4 
7.4 
6.3 

30 68.9 
31 j 70P 

.73 

.47 

.69 
6.08 
.82 

6.24 
4.61 
.32 
.&3 
.67 

.426 

.403 

.423 
1 
.528 
.6i0 
.418 
.390 
.M5 
.422 

53.9 
62.8 
63.7 
56.2 
60.3 
62.6 
63.3 
61.3 
69.4 
53.6 

.66 

.99 
6.97 
6.00 
.29 
.60 

6.70 
6.07 
.73 
.92 
-98 
.82 

7.37 

.a1 

.452 
5 
.648 
.5i6 
.597 
.521 
.555 
.615 
.628 
.636 
.626 
.674 

o 0 I ~nches.  

12.4 
13.1 
13.0 
11.6 
9.4 
9.9 

16.4 
16.0 
14.8 
14.4 

T. p. 

4.34 
.97 

6.18 
5.97 
6.05 
4.95 
.69 
.85 

.4e 

.46 

.54 

.38 

.ll 

.39 
3.32 
.06 

2.87 
.86 

14.4 
13.0 
9.2 

10.8 
10.9 
10.9 
12.8 
10.6 
9.2 
3.8 
6.3 
8.6 

8.0 63.6 
7.2 65.6 
6 . 1 / 6 1 . 1  

.66 
.65 
.G 
.68 
.13 
.is 
.6Y 
.69 
.61 
.CJ 

.85 

.68 

.ll 

.66 

.69 

.78 

.98 

.63 

.32 
0.91 
1.57 
2.19 
1.59 

0.390 
. a 7  
.669 
.643 
.660 
.497 
.423 
.437 

61.3 13.1 
65.3 ' 10.4 
62.0 6.1 

6 0 
6.4 
G.4 
7.1 
6.9 
6.4 
8.1 
3.6 
6.0 

.62 
-65 
.74 
.so 
.70 
.70 
.66 
.71 
.74 
.88 
.83 
.i6 
.a 

T. gr. 

2.90 
.06 

1.37 
2.16 

.13 

.31 

.61 

.21 

61.1 
61.5 
65.3 
53.7 
54.6 

61.4 
62.0 
G O  
59.9 
61.8 
64.9 
65.6 
65.9 
65.4 1 

3.6 

0.64 
.71 
.83 
.P3 
-74 
.68 
.g 
.69 

9.4 
9.2 

11.6 
13.3 
11.3 

67.7 , 6.0 



dbslracl of the Resulb cf the IIotlrZy Meleorological Olservations 

laken at the Surveyor Geueral's qj'lce, Ca lcw tta, 

is $Re month of Janz~ary 1869. 

Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 

(uu 
o a Range of the Barometer 5 Range of the Tempcra- 

for each hour during ture for each hour 
the month. during the month. 

Nid- 
night. 

1 
2 
3 
4 
5 
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 obsemations made at  the several 
hours  during the month. 

Inches. 

90.067 
.049 
.OM 
.032 
.028 
.037 
.062 
.073 
.099 
.I24 
.133 
,114 

.084 

.050 

.W22 

.005 
29.998 
30.006 

.014 

.030 

.050 

.063 

.069 

.W3 

Inches. 

30.186 
.186 
.185 
.179 
.I78 
.I90 
.204 
.221 
253 
.286 
-294 
.276 

.232 

.196 

.I66 

.148 

.134 

.14Q 

.146 

.I54 

.I72 

.183 

.187 

.182 

o 

66.2 
65.6 
65.0 
64.4 
63.9 
63.4 
62.8 
62.5 
63.6 
66.6 
70.1 
73.4 

76.4 
76.7 
77.6 
78.0 
77.3 
76.1 
73.7 
71.8 
70.4 
69.1 
68.1 
67.2 

Inches. 

29.931 
.930 
.921 
,910 
.894 
.906 
.916 
,939 
.957 
.978 
.987 
.971 

.934 

.909 

.886 

.871 

.869 

.868 

.878 

.896 

.913 

.934 

.939 

.933 

o 

72.0 
71.8 
71.4 
71.0 
71.0 
71.6 
70.6 . 
70.0 
70.6 
72.0 
75.0 
77.2 

80.7 
83.6 
84.6 
86.8 
85.1 
83.0 
79.3 
77.2 
76.9 
76.0 
74.0 
73.0 

Inches. 

0.264 
.256 
.264 
.269 
.284 
.284 
.289 
.282 
.296 
.307 
.307 
.306 

298 
.287 
.280 
.277 
270 
.272 
.267 
.259 
.259 
.249 
.248 
.248 

o 

69.4 
68.5 
68.0 
68.5 
68.2 
67.7 
67.0 
56.3 
68.2 
62.2 
66.0 
68.5 

69.0 
70.0 
70.9 
71.6 
72.0 
71.6 
68.3 
66.6 
64.6 
63.8 
62.6 
61.6 

o 

12.6 
13 3 
13.4 
12.6 
12.8 
13.8 
13.6 
13.7 
12.3 
9.8 
9.0 
8.7 

11.7 
13.6 
13.6 
14.3 
13.1 
11.6 
11.0 
10.7 
12.3 
11.2 
11.6 
11.6 



Absbt.act of the Resulls oJ the liourly Meteorological Observations 

taken a t  the S16rrlcyor General's Ofice, Calcutlu, 

in the modh  of January 1869. 

Hourly Means, kc.  of the Observations and of the Hygrometrical elements 
dependent thereon.-(Continued.) 

r: 
E 

m m 

Hour. 

Noon 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

Inches. 

0.506 
.SO3 
.498 
.494 
.493 
.a8 
.a1 
.876 
.483 
.498 
,503 
.488 

I I 

a1 the Hygometrical elements are computed by the Greenwich Oomtdo. 



Meteorological Ohservatz'ona. v 

Aklract of the Remlle of the Hourly Meleorological Obsmalionr 
taken at the Surveyor Oe1teraP8 Ofice, Calcutta, 

in the month of January 1869. 
Solar Radiation, Weather, kc. 

TI-ISD. I 

General nspect of the Sky. Pr r~ni l inq  
directiou. 

-- 
o Inches 

11 115.2 . E. R: W .  S. W. Clrnr. Slightly foggy from 
nlidu~ght to 2 a. M., & from t; 

2 ,  111.5 ... 
31 112.0 I .. 

I I 

S.W. R: cnrinblc. 

S.S. W .  'l S. S. E. 

... 
It0 11 P. 31. 

29.2 1 Clcnr. Sliqhtly foggy from 4 

... 

41 1 w . o  1 ~ n r i n ~ t ~ t . .  

I t  
... 
. 

... 

. 

. 

Bi.0 

5 ,110 .6  
I 

to 10 P. 11. 

to 8 A. 31.. S fronn 8 lo 11 P. ar. 
Clrnr to i A .  \I.. qentd. n i  

& LI nftrrnnrdq. Foggy from 
midni~ht  to S a. M. L~qllt  rnln 

49.3 

56.7 

16.6 
1 6 . 7  
5i.O 

... S l E &  

6 
7 

nt 11- r. 11. 
Li to 4 a . a r . , - i t o 6 r . ~ . ,  

clcnr nftrrnnrtlq. 
' l t 0 5 ~ . 3 1 . , s t r n t 0 n i t 0 1 1 ~ .  

u., -i to 4, P. 31., clrnr nftcr- 
wnrdy. Sliglitly foqqy at 8 & 9 
A. 11. 

Clear .Sl ight lyfog~ at  P.M. 
Clcnr.Foggy tiom 7 to 11 P.M. 
Clcnr. Sl~ghtly foggy from 7 

... 

... 

... 
111.2 
116.2 

i 

E.S.E.&X.N.W. 
S.,\T,K.kS.hyE 
S.K. R S.S. I\'. 81111.8 

11 

12 

13 
14 

15 
I 
1 

117.4 

109.5 

113.2 
113.5 

116.5 
1 1 . 0  
1 . 0  

I 

S. S. E. 

... I s . s . R . & S . E .  

... S. b EB S. S.E 
IS. T?. 6 N. 
I 

. . 

... 

... 

.. 

0.4 
... 
. 
, ,  

... 

... 

... 

... ... 

... 21' 120.8 I 

-.. 
... 
... 
... 
... 

... ... ... ... ... 

NKl?,R: N. by W. 
3.K. k S. 1j.y E .  
I . .  
I . .  . & 8 . .  

SW,TNW&TPS. 
[W. 

S . S . W . & T .  
S b y W . R : S . S W .  
S S .  W. &S h r  117 
S1)yV7,STV& &SW 
S.S.TV, S. TIT. & S. 

42.48 

18.7 

62.1 
50.0 

158.7 
1,513 
1 
9 .  

49.7 

41.3 
51.6 

15i.3 
l(jS.6 
15H.R 

shockq of enrthqualcc were 
fd t  nt 4 h. 4:3'3r. P. 31. 

C l r n r t o ( i ~ . 3 r . , ~ c n t d .  \ i t 0  
6 P. 11.. rlrnr nfterrnrtl9. Fogqy 
fiom 7 to !t P. ar. 

c l e n r t o 6 * . ~ . , s m t d . \ i t n  
5 P.M., clear aftrrwnrcls. Slight- 
ly Frq nt 8 & 9 r. x. 

C11lc tly clrnr. 
Srnttl. -i to 4 P. M., clear 

nftern nrds. 
Clear. 
Clcnr. 
Clcnr. 
Clcnr to 1 r. M., scatd. \i 

nftrrwnrds. 
Clenr to 1 0 ~ .  ar., scatd. \i 

to 6 r. ar., clrar aftrrrrardq. 
Slightly foggy at  7 A. 3r. 

C'lcnr. 
Cl rnr .Foggyf roml to8a .~ .  
Chiefly clcar. 
Clrnr. 
Clrnr to 3 P. M., scntd. \i 

afterwards. - - 



vi Meteorological Obaervafiona. 

Abatract fl the Re811lta of thk .Hourly Heleoro2ogical Obsercaliorrr 
taken a t  the Szwveyor General's O$fce, Caktctta, 

in  the month of Junuary 1869. 

ai 
i 

& 
26 

26 

27 

28 

29 
30 

31 

\i 
'-i 

Solar Radiation, Weather, kc. 

WIND. 

Prerailing 
A' 

s 3.z 
direction. 14 '1 '' ' E GI% 

PI b 

#. 1 0 0  

.$$ 2o"a m 4  $ 2  2 
;a 1 2 

General aspeot of the Sky. 

8 2 
-- 

o 
112.0 

111.6 

119.0 

... 

122.6 
120.4 

121.4 

Cirri, 

6 - , 3  4 

Inches 
... 
... 
... 

0.78 

0:12 

... 

- i 
Cirro cumuli. 

E.N.E. & E by N. 

E.byN.& variable. 

SbyE,N&variable 

SS. E. & variable. 

SSE.& S. W. 
SSW,NE.Bi.ENE. 

S. 8. E. & 8. W.  

Strati,-i c u m u l i , ~ i  

Scatd. \i to 2 A. x., c h  ta 
5 A .  M., Li afterwards. 

Clear to 6 A. M.. scatd. \i to 
10 A. M., L i  after~ards. 

L i  to 3 A. M., stratoni to 8 A 

M. Scatd. "i to 6 P. M., strato- 
ni afterwards. Thunder at 11 
P. Y. 

Overcast .o 2 P.M., scatd.Li 
afterwards. Tnunder Bi. Light- 
nin at midnight. Foggy at 8 P. 
Y. bain at mibight & light 
rain from 64 to 11 A. M. & at 9 
P. M. 

Chieflly scat.. mi. 
^i to 6 PX., clear afterwards. 

Rain at 3 j A. M. 
Clear to 4 A. M., stratoni to 

11 A. M., ̂ i to 6 P. M.,  clear af- 
terwards. Foggy from 2 to 10 
A. M. 

h i  Cudo strat i ,kaimbi 

111 
1.5 

.. . 

... 

... 

. .. 

... 

... 

Miles 
202.6 

99.0 

65.8 

111.4 

83.3 
136.0 

62.3 

C i r r ~ . ~ t ~ ~ t i ,  



Meleorological Odse~valonr . vii 

Abstract of t i e  Beaulk of the Hot l~ly  Heteo~ological Obaervatioss 

taken at the Surveyor Geueral'a OJce. Calcutia. 

in the month of January 1869 . 

Mean height of the Barometer for the month ... ... 
Max . height of the Barometer occurred at 10 A . x . on the 15th . 
Min . height of the Barometer occurred at 4 P . x . on the 24th . 

... Extreme range of the Barometer during the month 
... . Mean of thc daily Max Pressures ... ... 
... . Ditto ditto Min ditto ... ... ... Mean daily range of the Barometer during the month 

Inches . 
... 30.054 
... 30.294 
... 29.864 
... 0.430 
... 30.134 
... 29.996 ... 0.138 

0 

Mean Dry Bulb Thermometer for the month ... . . . . . .  69.6 
Max . Temperature occurred at 3 P . x . on the 24th . . . . . . .  85.8 
Min . Temperature occurred at 7 A . M . on the 10th . . . . . . . . .  66.3 
Ertreme range of the Temperature during the month . . . . . .  29.6 
Mean of the daily Max . Tern ... . . . . . .  78.1 
Ditto ditto Min . Et'o", . . . . . .  62.4 

Mean daily range of the Temperature during month ... ... 15.7 

... Mean Wet Bulb Thermometer for the month ... 63.4 
Mean Dr Bulb Thermometer above Mean Wet Bulb &%nometer 6.1 

... C!~rn~utei Mean Dew-pint for the month ... ... 68.6 ... Mean Dry Bulb Thermometer above computed mean Dew-point 11.0 

Inches . 
... Mean Elastic force of Vapour for the month ... ... 0.498 

Troy grain . 
Mean Wei ht  of Ba our for the month ... ... ... 6.48 ... Additional%ei bt o! Va ur required for complete saturation 2.4Q 
Mean degree of %umidity f% the month. complete saturation being unity 0.70 

Mean Max . Solar radiationTemperature for the month . . . .  ... 116.4 

Inches . 
Rained 3 days.-Max . fall of rain during 24 hours ... ... 0.78 ... ... Total amount of rain during the month ... 0.90 
Total amount of rain indicated bv the Gauge attached to the anemo- " ... meter during the month ... 0.80 . . . . . .  . Prevailing direction of the wid 8 . w.. 8 . 8 . ' ~  & S . 8 . E . 



viii Meteorological Obueroationa. 



dbstract of the Besulfa of t i e  U o n ) ~ ' y  i~~eteorologicud Observatio~~a 
ta ien  a t  the Snrceyoi. Grircral's Ogice, Calcutta, 

is the nlonth oJ E'eLrl(ary 1860. 

Latitude 22' 33' 1" North. LongiLude 8S0 20' 34" East. 

Height of the Cistern of Lhe Standard Barometer abore the sen lerel, 18.11 feet. 

Daily Means, &c. of the Ol~serrations and of the Hygrometrical elements 
dv!~i.l~,lcnt t llcrcoll. 

3 l  ' ' 1 ll:,~lge of the Baron~eter 5 5 iliaage of tbe Ten~pcra- I ' ~ Z J  
1 % E L  duri~lgl l~erluy.  , , R 2 .j lure during the d ~ y .  

S . F  , . eg 1 -  .- 2 8 ~. -- .PA.. . 

Date. i Z 2 0 1 G E  
?1 I 2: I 

I .  I .  Diff. i 5G i &Inx. 1 3li11. Diff. 

I I 
i 

Inches. 1 Inclies. Inrlies. Inclres. \ 

.017 .U?W 11.!161 .I87 
29.9!)9 .071 i .$I44 .I27 
30.013 . ( J ~ - L  .oSc.r 
29.991 .076 1 .935 

.918 .019 .HY1 .I32 
9 , .0c;o .914 .1S6 

30.033 1 .Inti .Y8L .l .lL 1 
29.972 . O F  I .886 I .I79 

.983 .OL7 .PH6 .1 tl 
3 3 3  29.989 ' .H81 ,108 1 
.930 ! 30.Ol):i , .8G9 .1:3,1, 
,918 2'3.!181 . .86S .I13 1 
.9R9 ' 30.0.1,3 .910 .I:Kj 

T h e  Xean Height of the Barometer, as likewise the Dry nnd Wet  Bulb 
Thermometer  N e w s  are del.ived, from tlrc llourly obserrations, m ~ d e  during 
the ~ R S .  



Abstract of /Re Resnlls q/' lhe Ilotrrly dleleurulogical 0bserral;onr 

iderr rrl /Re survey& Ger~eral's Ofiice, Culcrrftu, 1 
ill Ihe r ~ ~ o v t h  oJ' FeCr~turj 1869. 

D i l y  Means, kc. of the OLsr~.vatio~rs and of the Hygroluekielrl elements 

d e p e ~ ~ d e ~ ~ t  t lrercon.-(Co~tt i~~t~et/ . )  I 

Date. t r o  

1 I 
-. -- - - - -. -- - - - - - -- . - 

All tllr Hygro~nctrical e l ~ m c n t s  nre computed by the Greeuwich Constant* 



Hoi~rly Menns, kc. of the 0l)servation~ nr~d of tlle Hygrometricnl clcmcnts 
cfependrnt tilereon. 

Range of the Bnrometrr 2 Rnngc of Lllc 'J't,il~pcra- 
for c I i n  $ $ turc "1'. vncI1 IIOIII  

tlie mont.11. dur: i~g 1l1e I ~ I O I ~ I L I .  
-- - ~ 2 f  

Max. 1 llin 1 D i I  

-- 

I 1 
i I 
irides. inches. inci~is .  ~ n c l e s .  ! o o o o 

I 1 
nfid- I 
night. 19.962 30.041 21.759 0 282 76.8 60.2 16.6 

1 i .,I 0 ' 5 6 : 76.0 59.8 16 2 
2 1 9 .011 1 1 i .28Y I 69.5 75.2 69.2 16.0 

.933 1 .028 ! .i:34 j .29$ 68.8 1 74.3 58.8 15.5 

.126 .030 . i62 .!!is 1 68.3 i4.5 / IY.5 16.0 
5 . 9 3 7  .0371 .7C7/  .270 67.8 73.0 187.8 15.2 
6 ; .95$ .053 1 7 1  2 67.5 73.5 ; 57.6 16.0 
7 .976 ; .M8 .798 I 67.4 73.3 67.6 15.8 
8 i 30.000 .ml .em .n i l  68.5 75.0 58.0 17.0 
9 .@23 .I11 .850 1 .269 70.9 79.2 59.5 19.7 

10 1 m l  1 .I33 .863 i .2iO 73.7 81.0 59.5 24.6 
11 .020 .124 i .8.B ( .281 

! I i 
i 

7 
8 
9 

I 1 - --- - -- -- - - - - - - -- 
The Mean Height of the Bnrometcr, as likewise tile Dry and W e t  B113b 

Thermometer Menne nre derived from the oLecrrnLions made a t  the cereral 
hours during tile month. 

76.2 86.5 60.6 2U.O 



xii Heleorological Obserroliona. 

Abslracl of f/ le R e m l f e  of Ihe Hourly ~Vefeorolugical Obaervalioxs 

taken a t  the Srtrzeyor General'e Ofice, Calclstta, 

in  tlie nioufh q' FP6rrrary 1869. 

I, 
h 1.2.' : i &$ ~ 2 ;  @ g  

a 0 ,, 
I $"d "-'=: - 

k 
L m a ,  zzi 2 0 ' ;  . cF .2  

.- 
u 

7 2  s ~2 g e z  Hour. , L 7 t c  
e . I . zs  - 5 E . E  
;'j B s  .- c 2 5  z z s  
r 2 - - 
, 3 "  2 %  t 3 =  2,: d 2 % ~  c ,  

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

f 0 
1 I 

6L.7 6.9 1 I 
ti b.6 1 6.4 1 
t i .  1 6.4 / 
6:3.!) 4.9 

I 
I I I -- - . -. - I 

A11 the Hygrometricnl rlements are conlputed by the Greenwich Codus@. 



Abstract of iAe l2e.sull.u o/' the liurlr(y Xefeorological OLserraliot~a 
fctkfn a1 the S ~ ~ i ~ r r ~ / o r  Gezeitrl's o j i ce ,  Calcutta, 

i l l  the 111ontW of li;.Crr~ary 1869. 
Solnr Hadintion, Wentlier, &c. 

~ I S D .  
. . - -  - -  - .  

G ' . t hc / General aspect of the Sky. 
Prevailing , 2 .. 

direction. 2 zT 1 
~ -.-- - .. ~~p . . : r . .  

I o ~ I n c l e s  it AIilcs 
1; . .  1 0.04 IS. S. W. ! , , . / 90.9 Stratoni to 11 A. r., scatd.-i 

t o  6 P. u.. clear aftemards. 
I I : ~ l i ~ h t l S  foggy from 2 to 7 A. M. 

/ 1 i R : i i n n t l l ~ a . m .  
21123.0i . ! S . S . W . & ~ . b ~ ~ . ~ 0 . 2 ' 1 ~ 6 !  S n l d s f n , r n S . W . , t o 7 ~ . r .  

i ' olcnr to 7 P. w., scatd. mi after- 
wnrds. 

0.3 1135.7 Ciliefly clear. 
0.4129.0 Clear. 
. . .  108.0 1 Clear. Slightly foggy at  8 & 

'9 P. M. 
0.1 00.3 Clear to 1 A. Y.. ni after- 

lwarcls. Lightning from 7 to 11 

! 

ear to 1 P. M., stratoni 

I 
'8 A. m. 

16 128.0 . S .  S. w. ... 108.0 ! Clear to 6 A. Y., stratoni to 

17' 

19 A. Y., scatd. ni  to 4 P. Y., 
clear afterwards. Foggy from 

S.S.W,S.W.&E. 

aftorwards. Foggy from 
-- - -~ - 

7 to 9 P. M. 
.- - . - - . - 

126.6 ... 

-- .  



xiv 

Abstract of the Restllfa ?f the llotrrly Jleteoro/o.qical Obsercoiieru 
k1ie11 at /LC Sn rrqor  Ge~rerak's O f l c ~ ,  Cil~.a/fa,  

i x  the ?/to~i/h cf J:,l/rwulg 18G9. 
Sc.l;*r Radiation, \Vent lwr, kc. 

3r.. (.!car n ficrn-nrrlq. 
,\I-. P. TI- .  k S. R-. $2.: Cic?r i n  I ;  a. ~ r . ,  r;tr?+oni !'I 

I0 .\. :I.. rlcnr ni'!rr!~-aral~. r"?: 
q- : ~ t  7 A S A. x. a? I1 r '1. 

S T S T  1 PLr:lto~~i to !1 a. IT.. c!;':P 
: l f i ~ r r Y 3 ~ : ~ s .  Forqy frO!il 5 ' 
\. Y r .  

. 1 .  , S I .  I .  c'l~it,fly clear 
.S . \ \ - . ' c ' J - . l t ~ - s .  ,:.T,.s (.!,*:1r 
: ' .35.T\7.S-S.lV. . . .  , . C'lrnr 
as, 'k A':. I\. 1,;. . . .  1 1 l : r . c ;  . C'lcnr to 2 r .  M.. ~cntd .  i 

:112crn-nrr1.i. FO~CF-  at 7 Q 
r'. > r .  

. . T .  S .  . , , S .  ? Li to a. sr.. Fen td \ i  n R ~ r .  
\v:lr<!<, 

',<. $. TT-. . I , C'l~icfly scntd.  \i 
. . t S . 1 .  . 1 0 .  Cliirfly scnrd. \ i  

? ,  S 1 .  . s. 1 .  . , . , h.1; Cl~8nclu of different kinds. 

I I 1 ,  

I I 
1 I 

I 

1 I 

I I 

-- -- - 
\i Cirri, - i Sbrati,"i C u n ~ u l i , ~ i  Cirro-strati, fi i Cumnlo-strati,\hiSimbi 
h i  Cirro cumuli. 

D 11 t zed bg - ? 



Meleo1.olu-q icu I Obserz~atowr . xv 

Abalracl o/ fhe Hesalts oJ' Me ilulo.(y Jre/eorolu.gicul OLsel-catio~ra 

take l~  a t  [Re Sto.reyor Gclreral'x (loice, Culc?ct/cc. 

is the tnoltth g' FeLr~lary 1860 . 

MONTHLY HEBU LTB . 

Inches . 
... Mean llcigl~t of the Bnromelrr for the montl~ ... ... 29.968 

Mar  . lleiglit of tllc llnromctcr occurrt. tl nt 10 A . u . on tllo 11th . . . .  30.133 
Niu . l~ciglit of the 13nrometcr occurred at 6 P . M . or1 Llie 2nd . . . .  29.692 

... ExIrmte t.ujye of thc Uuronieter during the mouth ... 0.441 
... . Mean of tlic daily J lns  Yrcsv~~res ... ... ... 30.084 

. . . .  . Ditto ditto Min ditto ... 29.896 
... diean duily 1.unye of tlie Bnrometer during the month ... 0.139 

0 

Mean Dry Bulb Tl~ermometer for the month . . . . . . . .  73.6 
Max . Ten~pernture occurrecl nt 3 & 4 p  . M . on the 25th . . . . . . .  91.6 
11in . Te~npernturc occnrred at 6 & 7 A . x . on the l l t l l  . . . . . .  67.6 
Ji'.rf~.e~ne ru?l!/e of t l ~ c  Trn~pcraturc during the nlonth . . . . . .  34.0 

... . Mean of tlie daily Ar?is Teml~crature ... . . . . . .  81.8 
... . Ditto ditto I D  ditto, . . . . . .  67.0 

... Neun dctily runge of tllc Temprrnture during tho month ... 14.8 

... Mean Wet  Dulb Tlirnr~onietcr for tlie month ... ... 67.1 
>Iran Dr  Bulb Tl~cr~~iomctcr  nbove X m n  Wet  Bulb Thermometer 6.4 

... ~ o m ~ u t e $  h ~ r n u  Dew-point for the month ... ... 62.6 
... Mean Dry Bulb Thermo~~lcter nbove computed mean Dew-point 10.9 

Inches . 
... ... Mean Elastic force of Vupour for the month ... 0.570 

Troy grain . 
3Iran Weig l~ t  of T'n our for the niuu tli ... ... 6.23 

... Additionnl Wcinllt of Vnpour required for complete saturation 2.67 
Mean degree of t u i d i t y  for the n~onth. complete snturation being unity 0.70 

Mean Xax . Solar radiation Tllcrmometer for the month . . . .  ... 122.2 

Inches . 
... Rained 4 days.-;\fax . fall of rain during 24 flours ... 1.93 

... ... Total nmount of rain during the montll 2.72 
Total an~ount of rain iudicatcd by the Gauge attached to the anerno- 

mctcr during the month ... ... 2.63 
Prevailing direction of the Wind . . . . . .  S: S. w . .'& S . w.'. 
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. tkh.flc/ oJ-' the I(r.8 rills of the 1A)nr.b lIIeleoroZogicul OCserca/iorrs 
laken u /  /he S~wveyor General's O$ce, Ccrlculla, 

i x  Ihe mouth oj '  Milrch 1869. 

Latitude 2%' 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 Observations and of the Hygrometrical elements 
dcpenderlt thcrcou. 

Inches. 

- 

e 
h u g e  of the Bnronlctcr 3 i ~ o n ~ e  of the Tempera- 

during the day. 1 ture during the day. :' Max, 1Min.IDiff. 
sg 

Inches. / I u e ~ c s .  / ~ n r h e s .  I o / o I o I o 

The M e ~ n  Hcigllt of the Barometer, as likewise the Dry and Wet Bulb 
TLermometcr Mealis are derived, from the hourly observations, madc during 
tile day. 



Daily Means, k c .  of l l ~ e  Obeerr~lions and of the Hygrometricsl elerwata 
depc~~dent tl1ercon.-(Co~rtir~ttetl.) 

-- 
All the Hygrometrical elements are computed by the Greenwich Constants. 



illc~/eot.o/ogic.rrl Ol,so.crrlin?lr. nix 

Hourly Mcaus, &c. of the OLservtltions and of the Hygronietricd elemente 
depcndclit thereon. 

----A- - - -  p - -- 
T l ~ c  Mcan Hciglit of t l ~ c  Baronlctcr. ;IS liltcnisc ilir Dry and W c l  Bulb 

Thcrmomctrr 3Tcnns arc dcrivcd from ihc obccrvntlons madc at tlie scvcral 
h o u r s  durrng thc monll~. 

kg 

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 

I I I 

o 

76.4 
76.0 
76.6 
75.2 
74.6 
74.2 
74.0 
7Q3 
76.3 
78.6 
81.0 
83.2 

84.8 
86.1 
86.9 
87.2 
87.4 
86.7 
84.5 
82.3 
80.9 
79.3 
78.3 

Inches. 

0.178 
.165 
.I68 
.170 
.I70 
.164 
.I56 
.I54 
1 
2 2 7  
.I80 
.165 

.I91 

.154 

.155 

.12$ 

.147 

.151 

.157 
,159 

Inches. 

29.879 
.867 
.855 
.847 
.841 
.850 
.869 
.892 
1 
.942 
.946 
,934 

.914 

.886 

.867 

.83% 

.817 
313 
.817 

.IT5 

.I68 

.lo5 
.884 .030 228 

Inches. 

29.979 
.960 
.954 
.950 
.943 
.947 
.953 
.979 
393 

30.092 
.045 
.016 

.011 
29.963 

.940 

.885 

.878 

.889 

.898 

o 

- 13.0 
11.3 
10.7 
10.0 
9.7 
9.9 
9.5 

10.0 
10.1 
18.7 
20.6 
23.5 

21.7 
20.2 
20.0 
19.3 
18.0 
18.4 
15.8 
13.7 
12.6 
11.0 
9.4 

Inclics. 

29.801 
.795 
.786 
.780 
.773 
.783 
.797 
.8W 
.858 
365 
.865 
351 

.820 

.809 

.785 

.761 

.731 

.738 

.7i l  

.750 

o 

81.0 
80.3 
79.5 
78.8 
78.6 
78.4 
78.0 
18.0 
80.6 
84.6 
87 0 
bo.0 

92.2 
02.6 
93.6 
94.3 
91.6 
93.9 
90.3 
87.2 
86.0 
84.0 
82.6 

13.0 

o 

68.0 
69.0 
68.8 
68.8 
68.9 
68.5 
68.6 
68.0 
70.5 
66.8 
66.4 
66.6 

70.5 
72.3 
73.6 
75.0 
76.5 
75.5 
74.5 
73.5 
73.5 
73.0 
73.2 

71.4 1 81.8 68.8 



dCY/r.nc.l of lhc Resr~lls of ihe Iio~brb'y Metc.or.r~/~)gicaE Olsel.ruhorr8 

inkeir a l  /he S14,rleyor C'e~le/-nl's Ofice, Culczr/la, 

i1t the tnolrlh of ..Ifarc4 Ifi(i9. 

- - - -  ~ -~ 

All tlic iIygromc.trici~l ~ . I C I I I ~ I I I S  i l l ~  C ~ I I I I ~ ~ I ( V C ~  ~ I F  tllc Greenwich Constsnts. 

Hourly Mcans, Lbe. of tile Observntions and of tllc Hygromet~rieal clcments 
dcpcndcnt thereon.-(Conli~~ued.) 

-- -. 
I 

o ! o  
Mid- 

3.8 
3.5 

o 

69.9 
70.0 
69.8 
69.8 
70.2 
70.1 
70.1 
70.6 
70.7 
69.6 
68.4 
67.6 

66.6 
65.9 
66.4 
CX3.C 
66.6 
67.0 
67.8 
69.0 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
n 1 7x6 i 5.7 

1 0  7:J.:j : 5 .  
11 I 3 

I 
I 

P2.2 3.4 

9 . 3  1 11.6 
W.6  9 .7  
8 8.5 
7 0 .  I 1 7 I 

o 

6.5 
6.0 
6.8 
6.4 
4.4 
4.1 
3.9 
3.7 
6.6 
9.0 

12.6 
15.6 

18.2 
20.2 
20.5 
241.8 
20.8 
19.7 
10.7 
1 . 3  

72.0 
T2.0 
71.8 
71.7 
72.1 

111ches. 

0.725 
.727 
.722 
.712 
.732 
.729 
.729 
.741 
.7&$ 
.717 
.690 
.672 

.651 

.636 

.610 

.64G 

.651 

.660 

.677 

.701 

3.2 
2.6 
2.4 
2.3 
2.2 

I 

0.81 
.83 

.7 l l  I 24. 

T. gr. 

7.87 
-90 

T. gr. 

1.85 
.TO 

73.0 3.3 
73.3 1 5.3 
73.6 7.4 
74.0 j 9.2 

.% 

.87 

.99 

.97 

.97 
8.08 
.08 

7.76 
.48 
.%I 

6.95 
.78 
. S7 
.87 
.9l 

7.01 
.2:3 
.56 

3.M 

74.1 
74.2 
7,i.l 
74.2 
74.4 
74.4 
74.7 

.69 
.7 l i  4 .  1 2.86 
.'id2 1 .HI i .47 
,729 I .$PA .on 

10.7 
11.9 
12.8 
13.0 
13.0 
12.3 
9.H 

.73 

.:ti 

.79 

.63 .83 

74.5 I 7.8 
74.1 11.8 

.07 

.04 

.61 
2.62 
3.72 
4.69 

5.51 
6.17 

.38 

.50 

.54 

.17 
5.12 
4.02 

.W 

.8H 

.81, 

.86 
-76 
.6i 
.(il 

. .S 
-52 
.Fi3 
-51 
.51 
.95 
.59 
.G 



Ne/eorologic.nl OLserrntiotls. x x i  

dklrtrct  of 1Iktl Beswlle of Ihe Hour& Jfeteorological OLserualions 
tukctt. al the Sibrveyor GetreraPs Oflce, CuZcutta, 

in the month of March 1569. 
Solar Radiation, Weather, &c. 

WISD. 

Gc11cra1 aspect of the Sky. 

Clcnr to 2 A. n.. \̂ i to 7 A. 

2 ,  
3 

dl. 

5 

G 

7 

8 

9 
10 

'\i 7 to r. 31.. clear nfbtc,rn-nrtlq. 
Clcnrto I A. 31.. \i S; "i nl?cr- 

wnrtlc. Plicl~t.ly~o~~ynt~i.P~i~.~~. - - -. - .- - - .  - 

... 

., . 

0.01. 

... 

1.19 

... 

... 

... 
1.0.L 

14.5.0 
127.0 

... 

I .  

121.6 

l l i . 5  

123.5 

1 2 . 5  
1 

S. S. W. 'k S. TI'. 
,S. 1 ) ~ -  JV. 

T'nriablr. 

,S. k P .  S.T\'. 

Vnrinl~lc. 

S. E. & rnrinhlc. 

S. R. S: 8. 

S. ,C S. 
S. S .  JC. Rmrinblc* 

[,t S. s. m. 

~c.,;clcnr to 1 P. II., t,o ti r . ~ r . ,  
clcnr nftcrwnrcls. 

C'l~iclly I-lrnr. 
C l t ~  to 2 A .  31.. scutls lo !) 

A. 31.. n i  to 7 r. JI., clcnr after- 

... 

... 
150.2 

t;Y.(; 

7.0 

2.0 

20.0 

0.4 

6.9 

. . . 
10.0 

wnrdq. Fclcc- : ~ t  (; A. Jr. L ie l~ t -  
nlnc nt 11 P. 11. 1 .  

212.0 / Cllol~cls of d i lk rmt  lcinils to 11 
A .  at., strntoni to 7 r. JI., r l ~ n r  
xftt-rn-nrds. High wind nt 11 :- a. 
~ r .  Tlu~ndc>rnt. .I, ,k 5 1.X. Lig11t- i uiug nt 4, 5 & 11 A.  11. S: I I ~  7 
P. 31. L iq l~ t  rnin nt .b & l l +  A.M. 

'119.3 ' Cloud., ol' tlifl'crcnt Irincls t o  
14 a. 31. n i  to 1; P. 31. ki n ~ t e r .  
11-ards. Brisk r i n d  at  11 1, 1.. 31. 

~Tlriindcr nt 11 P. Ir. Liql~tning 
lnt 10 ck 11 P. 31. 

11G.S Cl~ic~ffy strntoni. Stornl nt 10 
P. Jr. Tl~unclcr nt midtlicltt B 1 

182..1- 

1 1 . 5  

'a. 31. S: nt 10 S: 11 r. >I. Liglrt- 
ning nt rnidni~ll!, & 1 A .  IT. ,k 
fro111 !I to 11 r. 11. ]:nit1 at mitt- 
nigltt S nt 10 S: 11 1.. 31. 

Strntoni to (; A. nr. Li to F r. 
nr. clcnr nftc~r~r:~rcl?r. 

h i  to 5 a. 11. Li to 11 a. 31. 

\i to 2 P. x., mi to ( 3  P. 11. elcnr 
nftcr\x*nrdq. l l i g l ~  r i n d  at. 0 11. 
'LO m. '~lmnrler k driezlcd nt  
mitlniql~t. L i ~ l ~ t u i n g  to S nt '1, 
l<t 5 A. 31. 

8.5.0 1 C'l1irll7 clcnr k \i. 
13P.4 1 Clrnr to 4 A. JI., strntoni to 8 

i.k.ar., nx-ercnat to l la . lr . ,  clontls 
lof tliK7rent Itiuds nftcn\-nrtl5. 
I13i~11 win([ from S :  to 10 A. 31. 
Focqy nt ? fi: S A. 11. TI~iin(lrr 
S :  Li~.lltning ilt 8 k 9 A. 3r. S: at 
' S  r. 11. Ilnin from X', to 11 A. at. 
(S nt 11 S: S! P. U. 

\it010 a.3r.,rlenrnftcn-nrds. 
Clcnr to !) A. \I., -i lo 4 , ~ .  JT. 



,il.~lracl ?/,/' /he Rt.su~% oJ' the Hordrb Neteo~.ological Ohsercaboirs 
take18 at  tlle Snrvcyor General's Oflce, Calctclta, 

 it^ the tno~t th  o f  Marc4 1669. 
&c. 

General aspect of tho Sky. 

Clear to 5 A. Y. \i &. L i  to 
6 P. Y., clear aftcmards. 

Stratoni to 7 A. M. \i to 6 P. 
M., elear afterwards. Foggy at 
6 A. M. 

\i to 4 A. u., stratoni to 2 P. 
M., \i to 6 P. >I., clear after- 
wnrds. 

Clear to 6 A. Y., \i after- 
wards. 

Clear to 5 A. M., stratmi 
afterwards. 

Clear to 5 A. x. Li to 9 A. H. 
\i afterwards. Brisk wind from 
1+ to a$ P. Y. 

S t r a t o n i t o 6 a . ~ . \ i t o 6 ~ .  
la., clcar afterwards. 

Clear to 5 A. M. \i to  11 A. 

N., stratoni to 3 P. x. \i after- 
wards.Brisk wind from noon to 
3)  light rain at 4 & 5ip.y. 

\i to noon ni  to 6 P. M., Lj 
afterwnrds. Storm from 84 to94 
P. M. Thunder at 8 & 9 P. n. 
Lightning at midnight & fmm 
7to 1 0 ~ .  ~ . R a i n a t 9 &  10p.m. 

Clear to 1 0 ~ .  x. "i to 4 P. X. 
clear afterwards. 

Clcar t,o3 A. x., clonds of dif- 
fcrent kinds afterwards. Fog- 
gy at 6 gG 7 A. 31. 

b - i  t o 5  A. H. i t o3  P. r., 
clcar after~ards. Drizzled at 4 
A. Y. 

Chicflyclear. 
Clcar to 4 P. x:, clouds fir 

different kindsafterwnrds High 
wind from 8j  to 8; P.M. Tl11111- 
der at 9 P. Y. Lightning nt 8 9 
9 P. M. Drizzled at 9 & 10 r. H. 

Solar Radiation, Weather, 

WIND. 
~ 

Prevailing 

.- 

1 

15 

16 

17 

18 

19 

a) 

21 

22 

23 

24 

25 

26 
27 

28 
29 

30 

31 - 
\i 

o 
131.0 

129.0 

126.0 

130.0 

125.5 

131.0 

127.5 

119.5 

129.0 

h i  Cirro cumuli. 
> L 

3.3 1 07.3 ; Stratoni to 7 A. H., L i  d; pi  
, jto I1 A. m., clcar afterwards. 

Br'iuk wind from 2 to 24 A. u. 
... 126.51 Clcar. 

Miles 
159.9 

88.3 

109.7 

93.4 

100.6 

93.5 

162.3 

104.3 

180.0 

Cirri, - i Strat,i,-i Cumuli;\-i Cirro-strati, n i Curnulo strati,'-iNirnbi 

N.byW.&S.S.E. 

S. IT. 
I 

S . W . 8 8 . S . W . 1  

130.0 

131.0 

135.0 

121.8 

93.4 

157.4 

118.9 
87.8 

ff, 

... 

... 

. . . 

. . . 

... 
4.7, 

... 

3.1 

23.0 

In<I% 
... 

. . .  

... 

... 

... 

. .. 

... 

. . . 

2.32 

... 

... 

... 

... 

. . . 

... 

... 
8.6 

1 

I 

S. W .  

S. S. W .  & S. W. 

S. '8. 

S . W .  

S. W.  & S. S. W.  

S. & variable. 

W.S.W.gtvnriable 

S.S.W.& variablc. 

Variable 

S.byW.&W.S.W. 
[S.W. 

S. W, W ,  8.W.&S. 

S . W ,  &S.  S. W.  

S . S . W . & S . W .  
S. W. &W. S.W. 

129.0 / . . .  

S. & variable. 

131.5 

130.6 

130.0 
130.2 

129.0 

. . . 

... 

... 

... 

... 



Mean heicl~t of the Barometer for the montl~..  
Mar. heiilit ot' the Barometer occurred at 9 a. ar. on the lotll. 
Min. height of the Barometer occurred at  4 P. M. on the 19th. 

... Ezlreme ';.olzge of the Barometer during the montlr 
... Mean of t l ~ r  daily Max. Pressures ... ... 
... Ditto ditto Min. ditto ... ... 

... ~ t i e u a  cktily vunge of the Barometer cllwinp; t l l ~  montl~ 

Inches. 
... 29.871 
... 30.w2 
... 99.731 
... 0.361 
... 29.961 
... 29.807 
... 0.144 

Mean Dry Bulb Thermometer for the montll ... . . . . . .  80.1 
Max. Ternperaturc occurred at 4 ~ .  ar. on the 31st. . . . . . .  94.6 
Min. Temperature occurred at 9 A. Y. on the 10th . . . . . .  66.8 
Xa-treme mnge  of the Temperat~~re during the month . . . . . .  28.7 
Mean of the daily Max. Tem ... . . . . . .  88.2 

Ditto ditto Min. G::ture::: ... . . . . . .  73.4 
Mean daily range of t l ~ e  Temperature during the month ... ... 14.8 

... Mean W e t  Bulb Thermometer for the month ... 73.3 
Mean Dr  Bulb Thermometer above Mean W e t  Bulb ~ i k m o m e t e r  6.8 
C!ompute3 MPM Dew-point for the month ... 68.6 
Mean Dry Bulb Thermometer above computed kcan  ~ e i - p i n t  ... 11.6 

Inches. 

... Mean Elaqtic force of Vnpo~ir for the month ... ... 0.692 

Troy grain. 
Mean Wei 11t of Va our for the month ... ... ... 7.47 
~ d d i t i o n a l b e i  ht OF Vapour required for complete saturation ... 3.37 
Mean degree of !midiby for the month, complete saturation being unity 0.69 

0 

... Mean Max. Solar radiation Tl~ermometer for the month. ... 126.7 

Inches. 

Rained 8 days,-Max. fall of rain daring 24 hours ... ... 2.32 ... ... Total amount of rain during the month ... 4.69 
Total amount of rain indicated by the Gauge attnched to the memo- 

meter during the month ... 3.45 
Prevailing direction of the m i i d . .  . . . .  i: w., &'s. S. w:" 
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A bs t~ac l  f / / ~ ~ L ' ~ . Y I L ~ ( Y  of the Ilonr.ly Jfeteo~~ological Ollserralior~s 

taken a /  /he S/c,.ryyo). Ceur~.cll's OJice, Cillcnllu, 
i i ~  /kc  firoillh oJ' .,lpril 1809. 

Latitude 22Q 35' 1" Nortl~. Longitude SYo 20' 34" Eat .  

Height of the Cistern or t l ~ e  Standard Barometer ubore the sea level, 18.11 feet. 

Dnily Meal~s, k c .  of t l ~ c  0l)rcrralions nnd of the Hygrometricul elementr 
dv lx~td~r~ i t  thereon. 

I 

I 
61chca. 1 Iucllcs. i L I c L ~ s .  / Inches. , 

! 
1 29.888 1 29.968 29.821 ; 0.147 85.7 95.5 i i . 5  18.0 
2 .815 .  9 1 2  . i t ; . '  .1SO1 85.8 94.t 7 0 . 0  16.5 3 .So5 .875 ' 7 1 .I22 1 80.ti 9h.b , 7i.5 1 19.3 
1 -836 ,910 . i8 i  -123 1 86.7 i $16.5 i7.9 , 18.6 
6 .S2d I .911 .7l5 1 8 i . l  98.0 I 76.6 21.4. 

.7J6 1 0 .ti55 .I81 1 8S.2 ~ !)!#.5 : 79.0 20.5 
7 1  . 8 0 6  .ti231 .18L,  Xi.1 96.5 8 0 . 1  15.4 ' 
6 8 0  743  .ti07 l i l 6  i Hi.2 !i8.l i 7 9 . 0  1i1.1 8 

9 .iU9 t i  5 0  .110 ' 85.6 : !U.O ( 80.0 13.0 
10  1 2 .9U9 .iU1 .BO8 81.8 ; !pi.5 I 79.5 13.0 
11 8 1 9  1 756  5 8  *I,.) 95.2 , 79.0 I6:2 
12 1 .816 1 750  .lLl 1 85.4 i I . 4  77.5 17.9 
1 3  . is6 , .850 ,711 I .139 I 85.6 , SIil.8 , 79.6 i 14.3 
1 4  .i24 .797 0 .I5(i ; 85.3 !12.O 1 80.8 11.2 
1 5  .Bi3 ( 7l i i  , .5titi 1 201  85.6 91.0 Li.6 8.1 
1 6  
17 
1 8  
19 
20 
2 1 
2 2  
23 
24 
26 
2 6  
27 
2 8  
29 
30 

.601. I 1 1 .630 .Dl9 1 83.6 91.8 ' 
75.0 1 16.8 

.6i7 . i 3 4  .G:lO1 1 87.3 j 96.3 i 81.5 11.8 

.ill 1 i Y 1  .613 ' 9 87.7 85.6 , 81.6 13.1 
3 .799 ; .G35 1 1 , 86.4 91.6 80.6 , 10.9 
,769 I .TI8 1 .I12 ; 80.2 i 92.2 82.0 10.2 
.816 .881, .7X3 .I41 ' 86.5 93.3 ' 81.5 1 11.8 
t i  .877 ,681 .1YG 86.6 93.3 81.7 / 11.6 

-. - - - - pp -- -- - - - - -- - 

TI](, S ~ . . R I I  i [eight of t l ~ e  Ui~rowetcr, ns liltcnise the Dry and 'Art.t B11lb 
Therrnoluz~dr  Menns arc derived, f ro~n the hourly olsrrvations, made during 
the day. 



Abatracl of /he Reaulls of 1Re If ir~. ly  lUc/eorological Obsmabiou 

taken al t i e  Surveyor General's Ofice, Cirlcurta, 1 

a?& lhe rnonth of April 1869. 

Drily Means, &c. of the Observations and of the Hygmmetrical elementr 
dependent thereon.-(Co~tti~raed.) 

- 

I 
0 
I 

.98 

.07 

.7a 

.60 

.62 

77.2 1 9.4 1 .916 i .77 .37 .74 
77.6 9.6 ' .928 ; .87 .74 
78.5 ( 8.8 .956 10.16 := I .76 
7 7 .  9.8 .919 ' 9.78 .55 .73 
76.8 9.9 ,905 1 -63 .65 ' .73 
75.0 , 12.6 .854 .07 4.45 1 .67 
7 2 . 5 ,  14.6 ' .787 8.37 .96 1 .63 

29 79.7 8.0 74.9 12.8 .851 9.04 1 .52 ; .67 
30 80.0 8.1 71.9 13.6 ' 851 1 2 .86 .G 

I ! 

- - - ~ 

I 

All  t,he Hygromrtric.nl elernel~ts n1.e computed hp the Greenwich Constants 



Yeteorological Observations. xxvii 

Abrtracl of tRe Reardls oj' the Honrly Meteorological Observationa 

faken at tAe Srbrveyor Generot's OJce, Cblclctk, 

ill the month of April 1869. 

Hourly Means, dzc. of the Obeervatione and of the Hygrometrical elemeats 
dependent thereon. 

Yid-  
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Inches. 

29.764 
.753 
.7G 
.734 
.934 
-749 
.769 
.793 
.814 
,827 
.828 
.819 

Noon. 1 .797 

I 
I I 

Inches. I 

0.256 
.237 
.237 
.231 
.235 
.233 
.223 
.235 
.233 j .242 

.233 .237 1 
l 

-- 

The Mean Height of the Barometer, as likewise tlie Dry and Wet Bulb 
Thermometer Means are derived from the obserrationa made at the several 
hours  during the month. 



xxviii Batruruloyical O t ~ e r u a i i o t t ~ .  

d 6 ~ I 1 . u c l  ?f the Restil /s oJ' the N o I I ~ / ~  ,I le /rut .~logi~aI Ohsercatiotu 

taken a l  tde Stcrt-e!/or. Getretxl'~ O(Jic-el Calcutta, 

the T ) I O X / ~  01. -JjjriJ 1 S69. 

Hourly >Irana, k c m .  of llle Obs~rrntiol~v untl of tllr Ifjgrometricnl elcments 

drprnilcl~t t11crcnn.-(('o~tliirirc<l.) 

I ! 

78.5 3.9 1 75.8 6.6 0.Siii 11.41 2.20 0.81 
78.2 3.6 T5.7 t i .  .n;Y .-I; t .LU , .RS 
78.0 1 3.3 ! -' it>., " 5.6 1 ,873 . 1.YS j .SI 
7 i . 9  3.0 i 76.8 1 5.1 .Xi(; .II l i6 . S.5 
77.8 1 2.7 ; 75.9 4.6 1 .Xi! )  . -1 7 .5l . S6 
77.6 ; 2 . 7  7.5.; 4.6 .X i : j  L l  1 5 0  1 S 6  : 2.6 ' i 5 . 8  1 4.4 . S2 .8i 

3.2 75.7 5:b ' .X i ;1  1 .4l , . i 6  / .84 
78.4 , 5 0  9 8.5 . l l  2.85 ' .76 
78.Y 7.2 , 73.8 I 12.2 .822 , 8 1 4.15 ' .68 
78.9 , 9.6 73.1 i 1 5 %  .W 1 5 3  : 6.35 I .62 
78.8 12.1 I 71.5 , 19.4 .61 

-- - - -. - - 
A11 tlie Hygrometricnl cleluents arc c o ~ ~ ~ p u t c d  by the Greenwich Constants- 



-Tfeleorologic*al 0hsrl.t.crliot~s. rxix 

Abutrack of the Re.9 18lf.q o/' the lfi l / t .(q ;Ife/eorologicnl O b . ~ e ~ . r a l i o n ~  
tnkelt at  IAe Snrrtyor Geitrrtrl'.~ ?$re, r tr lc~tf / (r ,  

i l ~  fAe pt~nnlh qf .ll/,ril 1869. 
Solar Hadintion, Rrenther. kc. 

I ,  urn , 
! 3 Wlsn.  - - 
I " 1;s 2: 

5 1 Prrvniling 1 $ g$ , ~ c n e r t i ~  n3pect 01. tile s ty .  
a, n~ 

2 2 diw'tinn. la 5 -- 
" 4  1 

~ . L G .  - -  ' .  ~ . .  - - 

6; 135.0, . . .  ,S. W. 
6 ,  136.0 . . .  S. \V. 
71 127.4, . . IS.  S. JV. 

I 
I / jaftrrrrards. 

8j 130.0 ' . . .  IS. W. & S. 1 0.4 (123.5 Cliiefly clear. 
9; 130.0 / .. . S .  it 6. 9. IV. / 0.2 1180.3 , \i to Ci P. ar., clear after- 

, : mtirdn. 
1 0  129.6 . s . s . w . ~  mrial>lci 1.0 140.4 Clcnr tr. 5 A .  x . ,  n i  to 10 A .  

I 1 ~ r . ,  clear to 2 P. M.. L i  to 7 'P. 
iu., clcnr aftcrrarda. Drizzled 

I I 
I I at 4 P. u .  

..-. ' S . V .  &S.  S. W. 3 .6 l t i6 . ! )1  Clear to6  A .  M.,  cloud^ of ' ' different kinds to 6 P. M.. clear 
; aftrrrards. Brisk wind tarom 8t  

I to $1; -4. X. 1)rizzlcd at  9 A. M. 
12i 136.6 / . is. w. dr S. s. m.1 . 125.1 Cl,ar to nmn, strntoni to 7 

I.. u . ,  clear afterwartls. 
13; 130.0 . 1s. S. IT. & s .  'i to 4 P. u., clear after- 

wnrtls. 
I 2.8 303.8 ; Clear to 6 A. sr.. ^i to 6 r. M., 

I ~tratoniaftrraards. Brisk wind m ,  

I from 7 ;  A.  M. to 10: P. V. T~ight- 
I nine; to 3. at  8 P. ar. 

15, 121.0 ... IS. s IT. dr s . s . R . ' ~ * . ~  396.2 CLiicfly rtmtoni. High wind 

I I 
from 8 A .  x. to 11 P. M. Thun- 
der at 7 P. nr. Lightning at 7 & 

I 8 P Y. Drizzled at  61 A r. 
5. E.&S. ~ . ~ . ! l 9 . 0 4 8 0 . 5  Stratonif09 A . M . , ~ ' ~  to3p.u. 

1 1 orermst  a i i c m r d s .  Strong 
k ind  from 8; A. Y. to 11 P. M. 

I I I 'I'b~lnclrr a t  6 P u .  Li htning 
I i 1 at 8 & 9 P. Y. Rain at  6, 9 P. Y. 

171 135.4 ... IS. W. 9 5. 9. W.' 2.6 828.1 , Clrar to 7 P. a. Stratoni 
I 1 I I 'afterwards. Brisk wind from , , 
I I I 

I I 1  
I )  to 11 P. li. 

18 131.4 1 ,S.S. W., S.W.&S., 1.8 -116.6 Stratonito 7 A. M., h i  to 3 P. 
u.. scuds afterwards. Brisk 

I I wind from 71 to  10 A. M. &from 
I 1 17; to 11 P H. 

' I 1  ! i 



xxx Meteorological Obrervatiors. I 

I 
Ahtract of tAe Re8ulb of the Hour& i+fete~otogical O d a m t b  

taken at the Surveyor General's Oflee, Colctctta, 
in  the tnontrh of April 1869. 

Solar Radiation, Weather, kc.  

2 e WISD. - = 0 CJ 2" - 
W2.z 

s t  

n r~ 
, - direction. 7 2 ~ 
7 -  1 %  e 

Grnernl aspect of the s$. 

19'1'28.3 ... S ~ I I ~ ~ ~ O ~ A . X C . - ~ ~ O ~ F . I ~ . .  
scuds to 8 P. x., stmtoni after. 
nards. Brisk ~ i n t l  from 7 :  1. 

I 
I 1 31. to 8: r. 31. 

126.8 1 .. 8. ,9- S. S. T. 1.5 0 Stratnni to 11 a. u.. '3 to 9 
P. M.. c-lrar nfterrrards. Bnd  I 1 nintl froin 8 to P! A. zr. 

211 131.4) . 1s. 11y W. X PSV-.I 1.0 l269.2 ! (.lpar in 2 A. I : ,  snalr t o 9  r. 
1 1 iar., -i to .i. r. 31.. sc~~i l s  after- 
I iwnrds. Brisk nindfrorn!)f I. ?[. 

to 1 ;  r. ar. 
. IS. S. W. d S. C'lcnr to 6 a. r., rrnd. to 11 

1. 31.. elrnr to 5 P. XI.. k t r n t n n ~  

21 329.1 1 . .  

I 

1 [l?!? .4. 31. 
S,byW.S.S.VT.tS. A. N., -i tn lo*.. .. 

clrnr to 8 P.  XI.,^ R C I I ~ R  a f t ~ r -  
1 wards. Brislc nind fro111 i) I. x. 

,to 1;. P.  Jr. 
251 130.1 0.12 IS. & S. hy E. 

26 134.0 S. by TV.& S. 
2 i 1 3 4 . 8 '  I 1:: 1 S . ~ ~ E . , S . ~ ~ W S ; P  

/ 
I I 8  

I 1 I 

I 1 I '  I 
I I 

drr S; rain nt 10 r. M. 
Clouds of' different, kinds. 
L i  to 5 A. 31.. stmtnni tn 10 

a. nr.. L i  to 5 P. M., rlcrr n f w  
T R P ~ S .  

Clouds of difrrent kind?. 
Brisli vind from 5 to 5: P. a. 
Thnndcr nt. O P. M. 

Cliirfly Li. 
C l c n r t o : 3 ~ . ~ r . , \ i t o T ~ . ~ ~ . ~  

clenr after\rards, 

. . 

... 

3.5 

... 

. . .  

S. byW.&S.S.TT. 28 

5 . 6  
151.7 

139.1 

,124.5 
9O.i 

134.0 / ... 
1 

29 137.0 S.hy W.PiS.S.W. 
30 137.5 1 1:: I S.S.TIT.&S.E. 

1 



Meleoro log ica l Obaeruatonrr. 

Abstract of tAe ReszcZla of the Hourly MeteoroZogical Observatiotrr 

laken at the Surveyor Getreraps Oflce, Cizlcutta, 

in the month of Apn'l 1869. 

Inohes. 
Mean height of the Barometer for the month. .. 
Mar. height of the Barometer occurred at 9 a. Y. on the '1st. 
Ifin. height of the Barometer occurred at 6 P. Y. on the 16th. 
Extreme ruuge of the Barometer during the month ... 

... Mean of the daily hinx. Pressures ... ... 
... Ditto ditto Min. ditto ... ... 

Mean daily range of the Barometer during the month ... 

... Mean Dry Bulb Tllermometer for the month . . . . . .  86.6 
Max. Temperature occurred at  3 & 4 P. x. on the 6th. . . . . . .  99.6 
Min. Temperature occurred at 3 A. Y. on the 16th . . . . . .  76.0 
Extreme mnge of tlie Tempernture during the month . . . . . .  24.6 
Mean of the daily hiax. Tem rrature ... ... . . . . . .  95.2 - 

... Ditto ditto Min. d?tto, ... . . . . . .  79.6 
Mean daily range of the Temperature during the month. .. ... 16.6 

... Mean W e t  Bulb nermometer  for the month 78.6 
Mean Dr  Bulb Thermometer above Mean W e t  Bulb TjhAometer 8.0 

... ~ 0 m ~ u t . J  Mean Dew-point for the month ... ... 73.7 
Mean Dry  Bulb Thermometer above computed mean Dew-point ... 12.8 

I 
Inches. 

Mean Elastic force of Vapour for the month ... ... ... 0.810 

Troy grain. 
Mean Wei h t  of Va our for the month ... ... ... 8.73 
~ d d i t i o n a l  %ei h t  OF v a  ur  required for complete saturation ... 4.37 
Mean degree of fumidity the month, eomplete saturation being unity 0.67 

0 

Mean Max. Solar radiation Thermometer for the month. ... ... 131.6 

Inohes. 

Rained 7 days,-Max. fall of rain during 24 hours ... ... 0.la 
Total amount of rain during the mouth ... 0.20 
Total amount of rain indicated by the Gauge at&hed to &e anemo- 

meter during the month ... ... 0.11 
Prevailing direction of the Wind.. . . . .  S: S. w.:'$ 9. w:" 





Latitude 2%' 33' 1" N o r t l ~ .  Loligiiudc bSO 20' 3-1:' Ez~st. 

Height of tlie Cistern of the Stnndurd Baron~clcr sl)orc tLe sca lcrrl, 18.11 feet. 

Daily Means, &c. of t l~e  0l)srrrntions nl lc l  of ~11c I ~ y g r o ~ ~ ~ c t r i c a l  clenlcuts 
d r l ~ c r ~ i l r ~ ~ t  tl~crcol~. 

Date. 

- - 

-- 

1 L 

I : .  1 X u .  mff. 

.671 7 2 0  I 1 .I01 Sij.8 , ! N 7  i Sl..i) i 1.1.7 

. l jf j 'R .rPB I .5i( i  1 Sil.7 , ] O ~ ) . O  i 82.5 l ( i .5 

. G H ~  . 7 ~ 5  . ~ l 7  . I  EA , s 0 h2.0 17.0 

.737 .8US 1 l j l i  .I(;? S!l I !li.l S2.3 1 15.1 1 .OM . r i g  . j i 2  I S!l.:i ' ! l i : I  PL.5 1L.H 
4 .GI4 1 2  S0. l  ; S .  5 . 1  I0.9 
.6@3 .GC;(i I 1 PLli !l3.5 1 77.5 ! I(;.() 
.599 .ti59 1 .tSL I  63.8 $41.7 \ 77.7 ' 

1.1.0 
.536 .590i 4 . I321 7 . 5  . 5 7.7 

.V25 .69L 3 .IS1 Sli.3 1 !)!.I) r 3  \ J  1 15.0 

.GB .725 1 .611 . I11  ' Yi.1 ' 1 . 3  ho.n l a . 7  

.G59 .71.1 I . I13  1 bi .6  I I s0.1; 1:l.g 
dlz&  ID .j,j~ . l a ?  1 2 . 5  !ia.o b : r z  1 1.5 
.556 .637 .45B . ISL  57.7 , I .  i i . 5  18.f; 
.552 .V13 . d i i  .1 .1S!  8%k ' iIli.0 1 S1.R 1rj.2 
. a 6  115  .57J .I413 j 8 . 5  1 95.0 1 81.0 11.0 

! 
--- -- - A - - - - - 

The Mean Height of the Bnmmctcr, or Ill\cnisc tllr T)rp and V7cat Dnlb 
Thermometer Bicans are derired, from the Lo~irly ulscrruliuus, made during 
the day. 



Daily Means, &c. of t l~e  Observatiol~s and of tlie Hygrometrical element. 
dependent thereon.-(Co~tfbned.) 

T. gr. 

, I- .... 
All the Hygrometrical elements are computed by the Greenwich Couehtn 



JIe/eorological Observations. SXXY. 

.d6adract of the Results oJ tAe IIootrl.ly dieleorolugica l Obseir~aliotts 

&ken nt the Srwveyor Gerr eral'a OJice, Calc~rlka, 

i y i  the inorrfl ? I  -Way 1869.  

Hourly Means, &c. of the Observations and of the Hygrometrical element. 
dependent thereon. 

Hour. 

Range of the Bnron~eter 
for I l o  r i g  

the montl~. 

Mar. I P i n .  1 DiO- 

C r 4  
o cs 
4 2  k $g +i 

.s ~4 
X 2 
ggg 
z$ 

The Mean Height of the Barometer, as likewise t11e Dry and Wet  Bulb 
Thermometer Means are derived from the obserrations made a t  the s e v e d  
hours during the month. 

o 

76.3 
77.0 
76.2 
75.6 
75.6 
76.0 
76.0 
76.6 
77.5 
78.6 
80.4 
79.6 

77.7 
77.7 
77.0 
76.6 
76.9 
77.0 
76.6 
76.6 
76.4 
77.3 
76.6 
76.6 

Mid- 
night. 

1 
4 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Noon. 
1 
4 
8 
4 
6 
6 
7 
8 
9 

10 
11 

- 

2 
& 

E 
83 

Inches. 

29.906 
.A71 
.838 
.807 
.816 
.843 
,859 
.877 
.890 
.911 
.889 
.871 

.868 

.830 
,811 
.796 
.778 
.772 
.794 
.802 
.822 
7 
.887 
.918 

o 

10.5 
9 3  
9.2 
8.9 
9.2 
9.0 
9.2 
9.4 

10.8 
11.9 
12.6 
16.6 

19.4 
21.0 
22.7 
23.4 
22.6 
40.0 
17.9 
14.8 
13.8 
11.4 
11.1 
12.0 

- 

Inches. 

29.672 
.666 
.6G 
.640 
.643 
.667. 
.673 
.696 
.716 
.721 
.721 
.712 

396 
.671 
.647 
.622 
,601 
590 
.699 
.6ZO 
.W 
.667 
.684 
.684 

Range of the Tempera- 
tore for each hour 
driring the month. 

Max. Min. Dif. 
gfi I 

Inches. 

29.466 
.486 
.476 
.476 
.621 
.633 
.6?2 
.663 
58'2 
.687 
.690 
.661 

639 
.481 
.441 
.403 
.363 
.326 
.317 
.330 
.361 
.389 
.419 
.U 

Inclies. 

0.44Q. 
.386 
.362 
.333 
.495 
310 
.Yf7 
.314 
.308 
.334 
.290 
.310 

319 
.349 
.370 
.392 
.06 
.4L7 
.A77 
.472 
.4il 
.468 
.468 
.474 

o 

82.7 
82.6 
82.4 
82.2 
82.1 
82.0 
82.2 
83.6 
85.7 
87.9 
89.8 
91.4 

92.6 
93.4 
94.0 
94.0 
93.3 
91.9 
89.6 
87.4 
85.6 
84.7 
83.6 
84.8 

I 

o 

86.8 
86.3 
86.4 
84.5 
84.7 
86.0 
85.2 
88.0 
88.3 
WJ.6 
93.0 
96.0 

97.1 
98.7 
90.7 

100.0 
98.6 
97.0 
94.6 
91.3 
89.6 
88.7 
87.7 
87.6 



l fuurly Jlc.:uls, Sc .  of tllr Ol)icrrnliol~s nnJ o f  t11c Jrygl-ometrical elements 
d ~ ~ p r ~ ~ ~ l c ~ ~ t  t !~rrclon.- (C'unl ir~tr~t l . )  

1 . I  
r. 1 1  cr 1 2  1 9  c I 

1 g i ;  C) 
k! 

1 3  5 % C ; I q $  J -- .- ~ ~ o u r .  I . d : 4 .  
C 

- 4 2  ? I ;  d .  
r2 - - g;  5 .  2: 

I - 2  5 I . ,  0: 2 ;  , :., 1 +. 3 2 .  

L 
!4 5.e  0.2 E ,  
0 

. A  2 
5% s * . z  g 2 5  ul;l s: --  .c.;> LG.- ;z kc;; ='a - ZE:: 2 + s  
.- .- F ;;I :c 
0 3  zs.s s z  .; g z ,  
2. s g E  

2 5 ! & 1 , 1 k = ,  U"d_ S>S 22.2 
a r *  S y t f i  8 W - +  



. iifeleorological Observalions. xxsvii . 

AbsCract oJ iAe Besulls of ilre ITourly ilIeleorokogic.nZ Obsercnliotl8 
takeit a/ Ilre Surceyor Ceriernl's Oflice, Glkcutla, 

iu. the V I O I I ~ ~  of llI(zy 1869. 
Solar Radiation. Wcatller. kc. 

direction. 's 23 
lCi 

- k~ 

- -  &_ - 
I 111 IOIil(*\ 

General aspect of the Sky. 

... ; 1 ( 0 . 7  \ i t o 4 ~ . ~ . ,  stratoniaftcra.nrds. 
0.8 111ti.d / Clcar lo 10 A. ar.. n i  nt'L1.r- 

~ m r d s .  Lightl~ir~g at 8 $11 P. u. 
T1111ndcr Lt at  11 1.. 31. 

6.G 2.12.G Strntoni to 3 a. ar., L i  to 9 

4 129.0 

6, 131.0 , ... 

0.02 

Variable. 1.0 2.18.0 ( Ciouds of difliarit~~t kinds. 

I /Lil;'lltni~~g at  ~nitlnigl~t & 8 P. 31. 

S,S.byE. & S.S.E. 

6 131.3 , .,. is. ' 8.8 8 2 . 7  Chiefly -i. Il igh wil~cl C t  

I I drizzlcil nt Dl1.3)m. I>, u.Lig11t- . 
1 i i 1 1 ~  f'ron~ 9 to 11 P. U- 

7 131.0 ... S. by R. & S. ... 1191.3 i Clritsfiy cl(>nr. 

3.0 

1.6 2I.2.9 I Cllitslly clear. Brisk wind 
fionl 8 A. I!. to 6.1 11. ar. 

2.8 ' 5 . 9  Clrrr to 1 A .  w.. scu(lr to  1: 
' A .  u., cl(,:lr to 6 1.. u.. strntollt 

) aftrraanls.  Brisk ~ r i l ~ d  nt 12: 
, k ~ o l ~ ~ ~ t o S ~ . l I . ~ : l l t  11; 1'. 31. 

8 1.3.3.5 I ... IS. by I V .  Sc S. 

A .  ar., clr:lr to. 6 P. JI., clo~l(l?i 01' 
i l i l l i ~ r r ~ ~ t  ki~~tlst~ftc-rtt-nrtls. l+ ig l~  
mind f~-0111 !I: to 10.: P. M. Light- 

l r  1thfronlHlo11 P. "ini .  at nlidl~iJ 
31. Thuudcr a t  11 P. v. liain a t  
, lo  'k 11 P. 31. 

1318.0 L i  to 7 A. ar., "i to 5 P. ~ r . ,  
stratoni aftcrwar~ls. Brisk wil~d 
f r u l ~ ~  ti: A. Jr. to 5: P. 51. 1.igllt- 

rl i r~: :  nt 'i, 8 LP: 11 P,.)I. Tllu~lCI~.r . 
I& liqllt rain at H 1.. x. 

9 

10; 132.0 .,. 6 .  S. w. 1.1 ,355.0 C' l~icl l~ clrnr. ?risk win& 
I ( , from H to 11 A. U. 

111 13.k.0 1 ... S.S.W. B S.byW. ... 287.5 .(!lrar. 

132.5 

I 

... IS. by W. dr S. 

1.5 1 " Cl~irfly clcnr. Brisk nind 
k o m  j to 3: P. u. 

... 251.8 Cl~icfly clcnr. 

... 

... 2.09 :ESE,]~;.&K.N.~~.'~~.~ 237.7 Orcrca5t. Slrong wind from I i 8:.;i. U.  to 1 1  r.11. H:L~II a t  1 , 

I A . U .  & from 4.: a. x. to 11 P. Y. 

1 8 8 . 7  C l c n r t o 7 a . = r . , " t o 2 ~ . ~ . .  
rlrnr nltc~rwartls. Tigl~tnir~g t o  

l f  1 132.0 

! S. W. at  9 & 10 P ar. 
Clouds of tlilli,rc~~t kinds. ... 11G7.8 

~ i g ~ l t n i u ~  to \V nt 11 p. n. 

of  diftiarcnt kinds at'tcrrrnrda. 
:Brisk wind $ sligl~t rnirl nt 
, ~ n i t l n i ~ l ~ t  't 1 A .  ar. Ligllinillg 

- I to s h n t  i 8~ 8 P. ~ r .  ---- 

... W. S. W. & S. W. 2.5 l.188.7 Ovcrcaat to (i a. 31.. citlll[ls 



xxxviii die&orological O ~ s e m a t i o ~ ~ .  

Abstract of tAe Reuulh of the IImrZy Meteorological Ohsemalio~ 
taken at  the Survyor General's OJce, Calcutta, 

in  tAe month of hay 1869. 
Solar Radiation, Weather, kc. - 

WISD. I 
General aspect of the Sky. 

1 o 
Inrllec 

18 132.2 ... S . 8 . W .  Chiefly snlds. High wind 

20 

21 

22 

23, 

24 

25 

2,; 

2 i  

28 

- 

F- 
D c f t r e d b g  L,"C*IT 

C 

from i :  A. u. to 11 P. 31. 

Scuds to $ P. nr. htrntnni 

128.0 

127.7 

124.3 

... 

0.02 

... 

Jnftern nrcls. High wi~ld from 
18, A. 31. to 7 P. 31. 

S.9:S.S.E. 
h i  to9 P. u .  Strnton~ alter- 

~ a r d s .  13risk m n d  at  $1: 4. Jr. 
Sl1~11t rnln a t  I) P. ~ r .  

S. by E. ~k S. btrntoni to 8 A. ar., ^i to 7 P. 
51 , o~crcnst  nftcrrrnrds. 13r14k 
wind nt iI, P. 11. Lightninq nt 
8 & 10 P. 11. Tllunclcr R l~qllt  

to 2 A. 11.. orcrcn*t 
to 9 A. 31.. clouds of dif i~rrnt  

i 130.2 0.05 

131.5 0.03 

I 132.0 ... 
131.0 1 ... 

131.2 ' ... 

I 

130.5 

,klnds to 7 P. M., rlcar ni'tvr- 
wards. Brihk r i n d  nt 21 A. 3r. 

S. by v, & S. 

S. 9: 70. S. IT. 

S.S.V7,8..LS.la~ 

S. ,t S. 1)y V7. 

S. bjE.  9 S. 

1 

S. & S . l ) y w .  ... 

0.0 

3.3 

... 
2.2 

2.5 

2.2 

~ l l ~ l l t  rilln a t  61 A. N. 
78.1 1 C'lrnrto.jk.\~., ninftcrwnrde. 

B r l ~ k  \rind from 12; to 3f  r. 11. 

Strong nlnd at 8: P. .\I. L i q l ~ t  
raln nt $1 d 11 P. l r .  

377.3 1 -i N scacl.. H r ~ r k  r i n d  i t  2 
31. S: fiom 5 to 5: P. U. 

L i q l ~ t l ~ ~ n g  to W at  S r. 11. I A -  

271.6 

313.9 

348.7 

3i3.1 

Sltqlit rain nt n ~ i d n ~ g l ~ t  k at 
.I: I>. 31. ' 

to 6 P. n., clear nftcr- 
nards. 

Clncflp clcnr. Brick vinrl 
from 9 A. t r .  to 51, P. 31. Light- 
ning at X;, 0: 8L 11 P. 11. Sl~c l l t  
rnin at 9: P. ar. 

Clouds of dlffcrrnt kinds tll 
11  a. 51.. -i to :3 P. \I.. C ~ I C R ~  
aftrr\rnrJs. Brisk wind nt 2 '  h 
from 7; to 9' A . V .  k n t  l ' r .  \ I .  

Liql~tning t o N  \Ir at r n ~ d n ~ e l ~ r .  
8 1 i ~ h t  rnln n t  1 .i. If. 

L'lenr to t i  A. M., crodq to 
noon, clcnr ~Ctcrwnrdc. 

-- -- 





ALslrucl of the Restllta of /he IIorlrIy illelcorological OC.~erralios~ 

t u k e ~ ~  a l  the Sr~rceyor Gelreral's Ofice, Culct~ / / a ,  

- ~ I L  ille ?itotlth of dfay 1SGD. 

~ ~ O N T H L Y  RESULTS. 

... l l rnn  I ~ r i ~ l ~ t  of tllc Bnromctrr for tllc montll ... 
Rlnx. I~cxi<llt ol' tlic 13nronlctc~ orcurred at 11 I.. X. on the 2nd. 
nlin. 11cigllt of the Bnrornrtcr occllrred at G r. 31. on tho 16th. 
J < ~ f r . c  ,,I(. ~ ~ i r ~ r y e  of 111~. U;lrolllctc~r cluring the month ... 

... 31ra1i of t l ~ r  cluily J lnr .  l'rcssurcs ... ... 
... J)ii to ditto J I ~ I I .  ditto ... ... 

dieulr tIuily i.ccage of the Barometer during the month ... 

Inches. 
... 29.662 
... 2!).91S 
... 29.317 
... 0.6Ijl 
... 29.735 
... 29.581 
... 0.151 

0 

... Mrnn Dry Bull) Tl~rrmometrr for t l ~ e  montli . . . . . .  . . .  87.0 
illnu. Tc~l~peraturc orcuwccl at 3 r. u. on the 12th. . . . . . . . . .  l(~1.0 
R1il1. Tt~nip'mturc occurrcd nt 4 A .  u. LP: 11 P. Y. on the 3rd.  & 22nd. 75.5 
J<.r/~~rurr, ,.cr~r,qe of the Trnrl)rraturc during the month . . . . . .  255 
nltb,ln of i11t- dnily Nru. Tcrnl)cmlurc ... ... . . . . . .  9i.7 

... Ilitto ditto Nin. dttto, ... . . . . . .  80.1 
diculr Ju i l y  m u g e  of tho Teniperature during the month. .. ... 14.6 

... Alean T c t  Bulb Tlicrmomctrr for the ~iionth ... ... 80.8 
Ptlrnii Dry BdI) Tllcr~nonieter nbovc Jlrnn Wet  Bulb Tllcrmometer 6.9 

... Comp~~ted ilicnn Dew-point Sor tlle ~noiith ... ... 57.1 
Uean Dry Bulb 'I'hermomcter above computed mean Dew-point ... 9.'! 

Inches. 

Nean Elastic Sorcc of Vnpour for tlle month ... ... ... 0.913 

Troy grain. 
... Mcnn W r i ~ l ~ t  of T'npoi~r for the month ... ... 9.72 

... Adtlitio~ial \Yriqlit ot l'apolir rcqil~red for coml~letc saturation 3.51 
Mcan degree of humidity for the month, complete saturnlion being unity 0.iJ 

0 

... Mean mar .  Solar rndiation Thcrrnomcter for tho month. ... 131.3 

... Rained 14 days,-Ifax. fall of rain during 24 hours ,.. 2.m 
Total amount of rain tlurinq tllc month ... ... ... 3.32 
Total amormt of rnin indicated by the Gauge attached to the nnemo- 

n1ctc.r during the nlo~ltll ... ... ... 2.43 
Prerailillg direction of the Wind... ... S,S. S. +.'& S. by IV. 

- - 



Jlefrrol.ok,gicc~l OLsr,~.t.cr/io~ru. sl i 

4 ci 
'3 

111) l l ! l ? ; ~  

a0 
- - - -- - -- - - - -~ - 

r( 
4 'Alf;'l'5 _- . - - -  _ -  - -  - 

- - - m e 4  , 
-~ - 

F - , - - - - 4  
' 

- - - 
~- - -~ - - - " L, - 

2 o .-Ii-..x- I - - " r . u o  rr!u:[, A - ~  
- -  

; 2 - -- -A------.- -- - - -  
4 

-- 

;\i:\T:'u -"I " - ~ - .- ~- 

4 - 
a . - -- -. ~ - - -  

4 - 4 -  4 3 ... o . y .i(l.-\il 
- 4  D l .  

~ - . - - - ~ -  . -- -- . 

I -- -- 
-He 

.- - - - -- ..- 

3 
-- - - - - - - - - - 

4 3  1 34-- - ~~ - 4 4  

t.h .*I\ '5: 'ifit - - -- - 

L - =  .uo ri!u:r, 4 d - - -  
- . -  - - 

"4-d44 4 3  
>-- - - -  - ~- . 

$ 2 3 .I\\ . Q '  . 
,-I 4 

- - . - - -. - - - - -- - - - -. -- . . - 

4 a 3 
.uo u!u:[l 

s.,, - ~ . -  -- 

f. . - d  u) ~9 X )  tC~3, 3, 3 h -3 r 3  x 3 5:1L 2 3 3 1 0  CP 
4 

31 91 ?5 
!z $ >I?- X S  -- - - - - -  - - .- - - - . - 5 - .tt<> 1cIcJr 

P c: =, - 

. , . '9 -3 33 7 Y  5 3 .3 3 3.2 t ~ -  3 -3 8 0  1,- 3 r 0  hn k n  3 -3 

G . d G k  ~- . 
4 ~. - 

t; .;: , .I10 r r ! o ~ ~ l  - - 4  - 
, t $ A  

-- - 
ZJ ~ ~ ~ 1 3 - ~ ~ ~ - ~ , 9 ~ ~ ( 3 m 4 ? 5 d 1 0 3 1 , - 1 ~ ~ h 3 2  

D.3 -'9'_.-?. - -  -,4+--4 - - 

4 

. 0 g ' , l l r  
- - - - - -  

3 2 ,. 8 - -- - -. -- 

.?[ ls 12-y& 9-4 4 4 Pl 4 4 4  4 - 4 4 r 3 1 H  
U? - -  .. - - - - - - - -. -- - - - - - - 

.r UJ . 'no lI!ll)rl - 
4 4 D 1 i  - -  

-- - -  
4 4  4 4 

- . -- - - - . - - - . -. - -- - - 

4 - 4 4  4 4  

~ 

4 4 - 4 4 4  4 4 d 

- 

4 

--- - ~ 

. u o  nlulr, d4  

a -  d 4 4  - 3 
- 

.N '.y 8 a 
:no lrrcml 4 +-I-- -- - -. - 

g .g .Fr::u-'\T 
dd-4- 

-~ 

4 
-- 

.no ~I!u}T' L; I--- 
- -  

4 
-- - 

m 
r* 

- - - - - -- . .- - . -- - -- - - 
' \TI 

r( d 

4 2 . H Izs d 
-moH' t O + - I m C r ) * l g r b h 3 D a 3 r (  r J d C U C n 7 l b W h U J a ~ ~  ! 16.5 4 4  0 

I R 





Bhsl~.ael (8 l i e  Beszclle of l i e  Ilo?~rly nfeleorological OLseri:ulio~rs 
tuke~l al the Suruejor General's OJice, Culcl4Uu, 

ill t l e  mo~rth 01 Jzne 1 Y 69. 

Latitude 22' 33' 1" North. Longitude SYO 20' 34" Emt. 

Height of the Cistern of the Standard Barometer above tho sea level, 18.1 1 feet. 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 

Inches. 

Range of the Barometer 
during the day. ! 

Max. 

Inches. 

Range of the Tempera- 
ture during bhc day. 

The Mean Height of the Barometer, as likewise t l ~ c  Dry and W e t  Bulb  
Tl~ermometer Means are derired, from t l ~ c  l~ourly observations, made d u r i u ~  
the day. 



rliii Meleorolug ical Olael.traf ioxa. 

Daily Means, &c. of the Oherrations and of the Hygrometrical elements 
dependent &ereon.-(Cuntinrretl.) 

I Inches. 

0.9-13 
.9a 
.9 13 
.!I k.3 
.Y 16 
.L)3 1 
3 7 3  
.9 i 9  
.928 
3 6 1  

1.077 
.153 
.lo8 
.OH3 
.001 

0.937 
.926 
.93& 
.9:3.1 
.967 
. 9 m  
.961 
.979 

1.005 
0.979 

.967 

.937 

. 9 a  
1.014 
0.983 

, I I 

All t l ~ c  Ilygmmrtricnl elcmcnls nrc rornl>~~tcd 1)y t l ~ c  Greenwich m. 

" 

.gzg  
2.2 

z 3 g  
0.2% 

& $  "Z 
- Z o n  

s.g; 
5"" 

% g s  
0 

.-.2; 

$91 r: G Q G  n sv 
.t:."g " i" 
4 

eel 

e 
0 

Date. a 

% 
m 

I. 

g.g 
%2' 
D o  

- 
.?2 
BS 

5 .  



Hourly Means, &c. of the Observations and of the Hygrometriml olements 
dependent thereon. 

- - - 
Tho Mean I-Ieigl~t of the Bnrometcr, as likcwisc tho Dry and Wet Bulb 

T h e r m o m e t e r  Means nre derived from the observations made at  the several 
hours daring the mont,h. 

3 
k8 
':I 
g s 

o 

84.1 
83.7 
83.4 
83.1 
82.9 
W2.8 
82.9 
83.9 
85.3 
86.7 
88.0 
89.4 

90.1 
90.7 
90.9 
90.6 
90.2 
89.0 
87.8 
86.7 
85.9 
86.2 
34.6 
84.2 

How. 

Mid- 
night. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Noon.  
1 
e 
3 
4 
5 
6 
7 
8 
9 
10 
11 

& +  
o 
+ 

gg$ 
G 8 %  
2;s 
84 

Inches. 

29.638 
329 
517 
.SO6 
.499 
.605 
.521 
533 
.5M 
.650 
.648 
.5$1 

530 
.613 
.495 
.477 
.462 
1 
.473 
.493 
.614 
.631 
646 
.646 

Range of the Barometer 
for em11 hour during 

tho month. 

M a .  1 Min. 1 DiK. 

Inches. 

29.713 
.699 
.694 
.676 
.661 
.667 
.691 
.714 
.725 
.720 
.729 
312 

.690 

.670 

.669 

.638 

.628 

. a 6  
6 
.656 
.664 
.691 
.7P3 
.718 

Range of the Tempem- 
ture for each hour 
during the month. 

. Min. Diff. 

o Inc111.s. 

29.233 
.I99 
.I66 
1 1  
.079 
.034 
.Of 

28.977 
.909 
.816 
.759 
7 1  

.761 

.821 

.870 

.917 

.959 
29.011 

.073 

.I15 

.I86 

.238 

.271 

.259 

Inches. 

0.480 
500 
.638 
.688 
.582 
.633 
.68,4 
.737 
.El6 
.874 
.970 
399 

.929 

.849 

.789 

.721 

.669 

.615 

.668 

.6P1 

.478 
,453 
1 
.469 

o 

I I 
o 

87.0 
86.8 
86.6 
86.4 
86.2 
85.8 
85.7 
86.6 
88.5 
90.6 
93.3 
94.6 

96.6 
97.0 
97.5 
98.0 
98.0 
96.0 
94.4 
92.6 
91.0 
88.9 
87.7 
87.0 

79.6 
79.0 
80.0 
79.6 
79.5 
79.6 
79.6 
79.3 
79.0 
79.2 
77.5 
77.6 

77.6 
78.2 
78.2 
78.3 
78.2 
78.2 
78.3 
78.0 
79.7 
79.6 
79.6 
70.6 

7.4 
7.8 
6.6 
6.9 
6.7 
6.3 
6.2 
7.3 
9.6 

11.4 
16.8 
17.1 

17.9 
18.8 
19.3 
19.7 
19.8 
17.8 
16.1 
14.6 
11.3 
9.3 
8.2 
7.5 



llourly Mcans, &c. of the Observations m d  of the Hygrometrical elements 
depcndcnt thereon.-(Continued.) 

0 

Mid- 
night. 81.3 

1 81.2 

Noon. 82.8 
1 83.0 
2 83.0 
3 82.8 

Inches. 

0.979 
.983 
.9YB 
.992 
.986 
.989 
.992 
.995 
.979 
.976 
.967 
.965 

.962 

.952 

.949 

.9& 

.965 

.967 

.970 

.961 

.964 

.976 
,970 
.919 

- I 1 1 1  i I I I 
All thc JIygromctrical clcmc~lts arc computed by the Grccnaich Constants. 



Me/eorohgical Oluervaliotrs. xlvi 

d h k . a .  of Ihe h u ~ ? l s  of Ihe B u r 4  dlelcorohgicai Ohaervaliorra 
taken a1 Ihe Surveyor Geaeral's Oflce, Cakcalla, 

in Ihe month of Jlrne 1869. 
Solar Badintion. Weather. h. 

~ c n c r n l  nsycct of t11o SLY. 

Clrnr to 5 A.M., pi to Gr.ar., 
clear nftrr-nrtls. 

Clrar to 5 a. ar., ni to 7 p.ar. ,  
clear nftcrn-nrds. 

' Clear to 8 A. ar., to 5 P.M., 
clcnr nftcm-nrcls. 

Clenr to (;A. ar.,ni to G P. M., 
clcnr nftrrwnrds. 

Clcar to f i  A. >I., ^i to 4 P. M., 
clcnr aftcmnrds. 

Clear to 7 a. nr., ni nftcr- 
anrcls. Liglitning from 7 to 1) 

- 

1 

2 

3 

4 

5 

6 

7 

R 

'9 

4 0 .  

11 
12 

13 

14 

15 

I6 

27 

18, 

o 
129.5 

133.5 

139.0 

133.0 

136.4 

134.0 

g 
3 
E 
n 

I 

Incl~cs ... 
... 
... 
... 
... 
... 

0.46 

0.12 

- 10.99 

0.22 

. . 
0.02 

... 

... 

. 

... 
,.. 

9. & S. by E. 

S. S.E. 't S. by E .  

S. S. E. & S. by E. 

S, S. E. & S. 

S. S. E .  8 S. by E. 

S.S.E.BS.IJY E. 

S.S .E .&E.S .E .  

N. N E. 8 N. E. 

N. N. TV. Rr. S. W. 

SSW,STVLtSby,yTO 

S . S . W . & S .  
S. by E. ,k S. 

8. by m.& S.8.E. 

S . E . & S .  

E.N.E.S.S.B. S S. 

8. S. E. ,% S. E. 

S.S.E,S.&S. by B. 

S.S.E,S. 1 ~ y  E.65. 
1 

11, 
. 
... 
... 
... 
... 
... 

J l i l cs  
1 

221.0 

201.5 

211.2 

233.6 

19.4.2 

... 

5.8 

50.0 

4.0 

... 

... 

... 

to 1 .4. x., 'i LO G 

'2.1,2.7 / Strninni to 2 a, ar., "i to 7 P. 
" '  1 (ar., clcnr ~ f t r r ~ n r t l s .  

.- 

IP. 3I. 
1:10.7/ Clear to5  A. x., clollds of 

diff'ercnt kinds to 10 A. M., 
orcrcast to 4, P. M.,  strntoni 
~alter~rnrdr. Xain nt 8 nntl!)~. r. 

144.4 ' Clcar to 3 A.M. ,  strntoni to 1 
/P. r ., orcrcnat nftcrwartls. lIig11 
la indf ron~ 10.1 to 11 P. M. Lig11L- 

721.7 

63G.7 

292.3 
148.0 

150.0 

ning from 7 to 9 P. M. Sligl~t 
rain nt 2;, 4,:, 6 QG 10 P. nf. 

Orcrcnst. l lcnry gnlc from 1 
(A. M., to 73 P. at. Strong vind 
from 7; to 10 P. M. llaiu froni 
1 A. nr. to 11 P. nr. 

Orcrcnst. Brisk wind nt 3:,, 
6: & 10: a. nr. Light rnin from 
midnight to 8 A. ar. 

Str:~toni. 
Strntnni to 9. A. X., ni  to 2 

r. 31. Strntoni nftcnmrcl~. 
Stratoni to 5 a. ar., to 10 

a. at., rlcnr to 2 r. H., cloutls 
of tliffcrimt kinds nlteranrtlri. 
Tlilmdcr at  5 P. r. 81igl1t rail1 



xlvii Xetco~ological Ohservalioirs. 

dL8lract of //rc Ilesrdh o f  the VourJy Mekorohgical Obseroalha 
t a k a  at tlie Surveyor Generurl'e O$ice, Culcutla, 

in the month of June 1869. 
Solar Radiation, Weather, &c. 

a'2 WIND. Y o a  - 
g% 5 h.5  reva ailing 1 1 3; 
.se 

direction. a, QZ 
X d  

General aspect of the Sky. 

a 

-i 
& 

Cirri, 

fb Miles 
S.S.E,S.E&S~~E. . 138.6 1 M., Clear clear to afterwards. 7 A. la., Thunder to  6 P. 

a t  P. la. Light rain a t  1%) 

Cirro cumuli. 

... 

. . . 

... 

0.24 

1.98 

0 . w  

1.62 

0.31 

1.33 

... 

- i 

S. by E .  & 9. 

8. & 8. by E .  

s . b y E . & s .  

S.byE, & varinble. 

Variable. 

W.byN.&S.by W .  

S. S. W .  & S. W. 

s. w. 
S. by W.&S.S.W. 

9. s. W. & 8. 

S,S.S.E.&S.byW. 

Strati,"i C u m u l i , ~ i  

. . . 

... 
... 

. . . 

0.2 

... 

. . . 

... 
2.4 

... 

. . 

207.7 

221.8 

234.5 

185.2 

145.4 

125.9 

136.8 

132.9 

194.2 

226.6 

128.6 

Cirro-strati, 

A. M. 
Chiefly "i. Light rain at 10) 

A. M. 
C l e a r t o $ ~ . m . , ~ i t o 6 ~ . ~ . ,  

clear afteh-ards. 
C l e a r t o 6 ~ . x . , " i t o ? ~ . x . .  

\i afterwards. 
\i to  4 A. M., "i afterwards. 

Thunder a t  2 P. M. Rain a t  2 & 
3 P. M. 

mi to 11 A. m., overcast after- 
wards. Thunder a t  9$ P. M. 
&in a t  24 A. la., noon, & a t  2, 
3 & 11 P. M. 

Overcast. Thunder a t  3 P. M. 
Rain from midnight to 8 A. rr., 
and from 3 to 7 P. M., & a t  9 
P. M. 

Chicfl overcast. Thunder at  
6 P. M. %bin from midnight to  
3 ~ . ~ . , & a t 6 i a . ~ . , & a t 3 $ ,  
6, & 7 P. M. 

Stratoni to 5 P. m., overcast 
afterwards. Rainfrom6 to 9 ~ .  M. 

Ovcrcast. Brisk wind from 
84 to 9% A. M. Rain from 2 to 4 
~ . l a . , & f r o m 8 ) ~ . ~ . t o 3 ~ . ~ .  

Overcast to 6 A. la., stratoni 
a f te r~ards .  Lightning to N. W. 
at  9 P. Y. Drizzled a t  1 P. la. 

Clouds of different kinds. 

i Culllulo s t r a t i s h i  Nimbi 



Me/cololvgical OL~e~vcrCotra. xlviii 

dhslv-acl of l i e  Ilestclls of lke Il()#r.ly Meleorolo~icnG O L ~ e ~ a r r / i o ~ r s  

laken at the S16raeyor General's Ogice, Culctc//a, 

in the month of June 1869. 

MONTIILY RRSULTB. 

Incllcs. 
Mean lieiglit of tlie Bnrometcr for t11e niontli.. . ... ... 29.616 
Max. 11cigllt of t l ~ e  Uaromctcr occurrcd nt  10 A. M. on tlie 1st. ... 29.72!) 
Min. height of the Baromctcr occurred nt 11 A. M. 011 the I)tli. ... 28.71:l 
Eztreme valrge of t l ~ e  Uaromctcr during thc mox~tl~ ... ... 1.016 

... Mean of the daily Max. Pressures ... ... ... 29.681 

... Ditto ditto Min. ditto ... ... ... 29.441 
Mean duily runge of tho Baron~cter during the mon tli ... ... 0.1.u 

0 

... Mean Dry  Bulb Tl~ermomctcr for tho niontll . . . . . .  86.3 
Max. Tempemtnre occ11rrc.d nt 3 & 4 P. ar. on tlio 6th. ... !18.0 
Min. Temperature occurred nt 10 & 11 A. M, on tlie 9th. & %th. 77.6 
Extreme range of the 'l'cmpcruture during tho montl~ . . . . . .  20.5 

. . . .  Mean of tlic daily Max. Tcni )cmturc ... . . . . . .  91.9 

... Ditto ditto Min. Atto, ... . . . . . .  8'2.2 
Mean daily range of the Temperature during tlie month ... ... 9.7 

Mean W e t  Bulb Thermometer for tlie month ... ... 81.9 
Mean Dr  Bulb Tl~ernlomctcr above Mcnn Wet  Dulb ~ l lch lomcter  4.4 

... ~ o m ~ u t e i  ~ e a n  Dcr-point for the lnontll ... ... 78.8 
... Mean Dry Bulb Thermon~ekr above co~npuled mean Dew-point 7.6 

Inches. 

... Mean Elastic force of Vaponr for the month ... ... 0 .9M 

Troy grain. 
... Mean Weiglit of Va  our for the month ... ... 10.27 

Additional \Veigl~t o f  Vnpour rerluircd for ron~plete anturntion . .  1.75 
Mean degree of humidity for the month, complete saturntion Leirig unity 0.79 

0 

... Mean Max. Solar radiation Thermometer for 6 days (broken) 134.2 

Inches. 

Rained 14 days,-Max. fall of min during 26 hours ... .., 10.99 
... Total amount of rain during t l ~ e  month ... ... 18.38 

Total amount of min indicated by the Gauge attached to tho ancmo- ... meter during the month ... ... 13.89 
Prevailing direction of the ~ i i d  . . . . . .  S.S.E, S: & S. by E. 
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Alstrmt OJ tAe Resl~lf8 ef' the IIuz~l.ly !?/lle/~orolo,qical Obsercatiotls 
taken at the Szrcryor Gc?teralJs Oflice; G ~ l c l ~ / / o ,  

' 

~ I L  the I I Z O I L ~ ~  OJ' J I I ? ~  1869. 

Latitude 22' 33' 1" North. Longitude SS" 20' 3-I!' JSast. 

Height of the Cisternof the Standard Baro~netrr above the sea level, 18.11 feet. 

Daily Means, &c. of the Obserrntio~is and of tlic Hygrometrieal ele~nctits 
d~pendcnt thereon. 

I I Inches. 1 Inchcs. 1 Inelen. / Ioebcs. / o ( o I o o 

' 2  ' 
h g e  of tlio Burorueter 5 5 IHnngc of the Tempers- 

during LLe day. i r-2 z: ture daring the day. 
1 e.3 . I -- - 

cl E 
Max. 1 N i u  D i .  2 I .  i l i n  ilifl'. 

I 2d 
1 -  

Date. 

G 
O 

~ Z G  
3 4 " Ep 

32 3 a 4 *  

3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
l7 

1 .431 .35S . la3 18 
19 
20 
21 .556 
22 
23 
24 .649 C .  r .b 
25 80'0 8.0 
26 .626 .G72 / .674 .098 8-L.6 79.6 10.3 
27 .61O 6 ,548 .I09 86.3 91.6 (190 9.6 
28 .607 .655 5 1 87.2 1 iF.7 i 83.0 i1.7 
29 
30 
31 

-.p---p-.--p--..-- ~ ~ - - - - - - -  ~ . .  

The Mean Height of the Barometer, a n  likewise tlie Dry and Wet Bull) 
Thermometer Means are derived, from the hourly obserrstions, made during 
the day. 

,632 
.647 
.664 

.672 
,700 
.685 

.578 
8 
.6UJ 

J 
.116 

87.0 1 92.6 1 H J . 7  9.9 
83.8 1 88.7 1 83.0 1 5.7 

.WJ BL.0 , 87.6 1 S4.& I 5.1 
1 1 



lake91 at the Sflrveyor General's O$ice, Calctrlla, 

ia  the rnorlth o f  J d y  1869. 

Daily Means, &c. of the 0bserrat.ions and of the Hygrometrical elements 
dependent thereon.-(Continued.) 

j 

gz3 
5 3 5  03 m 
gP4.9 
&B3 
s o n  G"= : .* ,-ae s 

Dab.  

i 

E 
P 
3 
P7 
,i 
9 a, 

$3 
!Ei x 

A11 the Hygromctrical clcments arc computed by thc Greenwich Constaag. 

T. gr. 

1.86 
2.32 
1.67 
2.42 
1.69 
.31 
.25 
.40 
.66 
.76 
.87 

2.23 
1.12 
0.99 
1.64 
.08 
.32 
.U 
.37 

0.91 
.78 

2.08 
1.82 
.74 
.87 

2.78 
.8P 
.64 
.96 
.42 

1.75 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
1.5 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27' 
28 
29 
30 
31 
- - 

0.85 
-8% 
.87 
.81 
.86 
.89 
-89 
-88 
-86 
.86 
.85 
-88 
-90 
-91 
-87 
-91 
.89 
.88 
.88 
.S 
.93 
-8s 
.85 
.85 
.84 
.73 . W 
.80 
3 8  
.81 
.86 

o 

82.0 
82.6 
88.2 
81.0 
81.9 
81.7 
80.3 
79.7 
81.4 
82.2 
82.1 
81.0 
80.8 
80.0 
80.8 
80.6 
81.0 
80.8 
80.6 
79.3 
78.6 
80.0 
79.8 
79.6 
80.1 
79.9 
81.7 
82.8 
88.0 
81.9 
81.1 

- - - -- 

. 

32 o. - 
.%.2 

$3 
1. 
5 . 5  

Cc. 
o 

:: 
2 
U .- 
Y 

2 
i j g  8 

4'  
T. gr. 

10.67 
.78 
.% 
.ll 
.70 
.79 
.36 
.ll 
.66 
.77 
-70 
.19 
.60 
.38 
.a 
.63 
.67 
.46 
.a2 
.19 
.00 

9.92 
.97 
.94 

10.06 
9.61 

10.18 
.73 
.33 
.41 
.42 

Cc. 0 

$::e 
d,,! - a!$ 
..on. . $%a 
Z P Z  

E 
0 

g 
5 
P 
3 i  

ei 

: 
2 
2 

o 

3.0 
3.9 
2.6 
4.0 
2.7 
2.1 
2.1 
2.4 
2.7 
2.8 
3.0 
3.7 
1.9 
1.7 
2.0 
1.8 
2.2 
2.4 
2.3 
1.6 
1.4 
3.6 
3.1 
3.0 
3.2 
4.7 
4.6 
4.4 
6.0 
3.9 
8.9 
- 

4-3 . 

g i n  
.: a  
a 

2 
J 

o 

6.1 
6.2 
4.3 
6.8 
4.6 
3.6 
3.6 
4.1 
4.6 
4.8 
6.1 
6.3 
3.2 
2.9 
4.4 
3.1 
3.7 
4.1 
3.9 
2.7 
2.4 
6.0 
6.3 
6.1 
6.4 
8.0 
7.8 
7.0 
8.0 
6.6 
4.9 

o 

79.9 
80.3 
80.4 
78.2 
80.0 
80.2 
78.8 
78.0 
79.6 
80.2 
80.0 
78.4 
79.6 
78.8 
79.0 
79.3 
79.6 
79.1 
79.0 
78.2 
77.6 
77.6 
77.6 
77.6 
77.9 
76.6 
78.6 
80.2 
79.0 
79.2 
70.1 

Inches. 

0.998 
1.011 
.014 

0.946 
1.001 
.00S 

0.964 
.980 
.986 

1.008 
.001 

0.962 
.986 
.964 
.970 
.979 
.986 
.973 
.970 
.946 
.985 
.925 
.928 
.936 
.937 
.899 
.966 

1.008 
0.970 
.976 
.973 

-- 



Meleorolog ica Z 06servat iotra. Ii i 

Abstract of the Resalta oJ /Re l ioarly  Neteo~.ological Odservations 

taka8 at iIre Slcrveyor Ge~re~-al's OJce, Calcutla, 

is tAe month of Jab 1869.  

Hourly Means, &c. of the Obeervations and of the Hypmetrical elements 

Thermometer Means are derived from the obserrations xuude at the sercral 
hours during the month. 

5 ; 

Hour. 

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 

Thc 

R a g e  of the Tempera- 
ture for each hour 

-4 o .r 

s$; 
.? s.3 
x E 2."~. 
SJ 

Inches. 

29.567 
566 
.546 
.536 
.629 
635 
.648 
.564 
.678 
586 
.688 
.681 

568 
.648 
.&27 
.608 
. a 4  
,492 
.603 
.6W 
.645 
.565 
.678 
576 

Mean 

dependent thereon. 

Range of the Barometer 
for each hour during 

the month. 

1 l i n .  / DiK 

Inches. 

29.684 
.669 
.664 
.668 
.646 
.666 
.679 
.70r) 
.714 
.728 
.744 
.736 

.716 

.694 

.667 

.64l 

.@18 

.628 

.647 

.676 

.700 

.706 

.712 

.692 

F1 2 during B e  month. 

o 

82.2 
82.0 
81.7 
81.5 
81.3 
81.0 
81.1 
81.9 
83.1 
84.0 
85.0 
86.0 

86.6 
87.2 
87.0 
86.5 
86.6 
86.3 
85.5 
84.4 
83.7 
83.3 
83.0 
82.6 

likewise Height of the Barometer, as 

Inches. 

29.446 
.434 
.418 
.395 
.3W 
.389 
.399 
.432 
1 
.460 
.458 
.452 

.441 

.4Q9 

.a3 

.380 

.368 

.368 

.370 

.396 

.4Q9 

.421 

.a3 

.461 

Inches. 

0.238 
.235 
.246 
.263 
.261 
.275 
.280 
.268 
.263 
.268 
.286 
.284 

.276 

.285 

.264 

.261 

.260 

.270 

.277 

.280 

.291 

.285 

.269 

.241 

o 

85.0 
84.5 
84.3 
84.0 
84.0 
83.5 
83.5 
84.5 
86.0 
87.5 
89.7 
90.7 

91.0 
92.0 
92.3 
92.6 
92.7 
92.0 
90.6 
87.9 
87.0 
86.5 
85.5 
85.2 

the Dry and Wet Bulb 

o 

79.0 
78.8 
78.5 
78.0 
77.5 
78.0 
78.0 
78.7 
79.5 
79.0 
78.6 
78.6 

78.2 
78.2 
80.0 
80.6 
80.7 
80.5 
80.0 
79.5 
80.0 
79.5 
79.0 
79.0 

o 

6.0 
5.7 
6.8 
6.0 
6.6 
5.5 
6.6 
6.8 
6.5 
8.6 
11.2 
12.2 

12.8 
13.8 
12.3 
12.0 
12.0 
11.6 
10.5 
8.4 
7.0 
7.0 
6.5 
6.2 



c c z x a * m - ~ - ~ - - ~ x r ~ m z  $ 1  g $ e 8 ~ i ~ r : g g i  r y y p c s p ~ t p = o  o ' Xcnn W t t  Bulb Thcr- 
Q f f i W l r ~ ~ - l - ~ r ~ + u ' s  f f i ~ l ~ w + ~ - a w - Z r x +  

0 ------- . - - - -. -- - -- - -- - - 
I mOnlCtcr. 

-- -- - - 
C3 I 

y ' ! a " y ~ + ~ + ~ + + +  y* y y  y y y  y y y y o / Dry Bulb above X e t .  :I G L G U ~ ~ W C C ~ - ~ S C Y  t ~ k p & l G ~ W ~ ~ V I C - l W  I 
-1 -1 -1 -1 .x -1 -2 Y -1 -1 -7 q Y q Y -1 -1 -1 -1 .Y -1 -1 4 -1 

I 

p : z p ~ - ~ ~ ~ ~ p p p ~ s  p p  ,x r/; p p w o Computed Dcw Point. 
W W S C Z W U t r & C L G & r  a ' a c G + . z - : m - I a C r r  1 I 

I 

U O k - P C n C - a - a - l - a - 3 . 1  " W CG !G tC >G >* !G y* C 
Dry Bull  above Dry 

& j L k b & & & & & & &  
~ ~ X - ~ ~ L G ~ C C . C Y O I -  Point. I 

.;; 
;c:- - ;c ;c :- :- :+ G 

$ e c i; i; t t ' Jlrnn Elastic force of 
-1 -? -1 c a a vt co <I 5 m  -3 
~ - a G w & + u c & - - . ~ w  c ~ Q - l m 4 C n 9 , C c , ~ - 1 - l  

P .ruo.WG-lrrYou;z  1-allour. 
d ? 
Y - I _ -  

c / &b,  & & ~ - + ~ ~ & ~ ~  
* / ~ e n o  Weight of ~ a p o u  

!? w + k - l -  m v k a w m  kk&%&&&&5kb3 t; inacubiofoo tofa i r .  I 
C, t~ I- Additionnl Weight of 

~$~~~~~-~~&~ ..jj&.jjbr. P. Y !+ Vapour required for 
w w  g z 8 Q  ? complete saturation. 

- - - . .- - 

Mcen drgrcc of Humi- 
dity, complcta naturn- 
tion buing unity. I 



Meteorological 06~erz:atioi~u. I h- 

Abetracl of the Res7clts of $he I Io~cr~y  Meleorologic*al Olisercafioae 
taken at  the S~rveyor  Geueral's Ofice, Calcz~tla, 

in the ?nonth qf JuZy 1869. 
Solar Radiation, Weather, &c. 

- 

I 

&"./ 
d 2 -  

WIND. 
--- -- - 

3 = g  0 ' 

32 General aspect of the Sky. Prevailing 1 2 i .s J n  direction. $ E l  
-I,+ 

Inches 
. S. S. IV. & S. Stratoni to 3 A. n. \i to 8 A. 

x. stratoni to 6 P. M., clear af- 

1 

. .  

0.28 

/ . .  

0.15 

0.84 

' 5  P. x .  

S.bym.&S.S.W. 

S.byW.&S.byE. 

s .byW.&S.S.W, 

S.S.W. &W.S.W. 

W. by S.&S. S .E. 

I terwards. 
1.2819.2 C l r a r t o 6 ~ . a r . ~ i t o 6 p . ~ . ,  

lclenr afterwards. 
1.2 Clear t o 5 a .  ~ . ^ i t o l p . n .  

$ t 0 3 P .  bf. 

0.29 

0.90 

0.28 

. 

... 

0.12 

2.89 

- 

.. 

S. by E. & S. 

S. & S, S. E. 

S.S.E, S.&S. by E .  

S.S.W. & S.byW. 

S. S. W .  & S. 

5. by W. & S. 

S.W, S. & S.by E. 

'i to 7 P. Y.. overcast after- 
nards. Thunder & Lightning 
at  4 P. Y., Slight rain at 6 & ti 
a. Y. & at 8 ,4,  8 & 11 P.M. 

1.3131.01 C ' l m r t o 3 ~ . x . \ i t o 9 ~ .  M. 
1-i to 3 ~.ar.,clouds of different 
ikiudv aftern ards. Lightning 
lfron1 TV at  9 P. x. 

179.5 1 Clouds of direrent kinds. 

1.1 

. . . 

... 

159.5 , Ovcrcast to 2 P. 3r. "i to 7 
P. u., clear after~arcls. Rain at  
/rniclnigllt & from 7b to 11 A. M. 
& fit 1 rk 2 P. M. 

206.5 / Clouds of different kinds. 
'Rain at  8: A. M. & at  1 & 6 r.x. 

189.9 1 Clear to 4 A. u., clouds of 
different kinds afterwards. 

( Thunder at 2 P. M Light rain 
'at 3: A. Y. &from I f  to 3 P. 11. 

... 

Light rain at  3f A. M. 
0.6 Stratoni to 5 A. M. "i to 

noon, stratoni to 6 P. M., over- 
cast afterwards.Lightnin,o from 
TV at 9 P.M. Light rnin to 3 P.M. 

0.4 Stratoni to 1 P. M. -i to 7 P. 

Strntoni to 9 a. M. ^i to 1 P. 
31 ., ovcrrast afterwards. Tllun- 
der nt 8 & 3 P. M. Lightning 
visible at  8, 9, 10 & 11 P. 31. I .  Ram at  2: A. M. & from 2; to 

1.0 

-- 

181.6 

M. stratoni afterwards. Light- 
ning at  8 & 11 P. Y. Thunder 
at 11 P. M. Slight rnin at 12 A. 

M. & 18: 11 P. M. 
Orcrcnst. Thunder & light- 

ning at  midnight & 1 A.M. Hain 
nearly the ~ h o l c  day, 



le Meteorological Observatione. 

Abstract of the Bemlts of U e  Hour& Neteorological Obsmat im 
taken at  the Surveyor General's O&e, Calcutta, 

b the ~ ~ ~ 8 t h  of duly 1869. 
Solar Radiation, Weather, &c. 

WIND. - - 
-3  

Q Q  

M g a  
$ s l  

2i 
6 
14 

16 

16 

17 

18 

19 

20 

$$ a k  
o 

3 

/ n t  6 ;  P. 31. 

Inches 
2.69 

0.18 

1.34 

1.38 

0.49 

0.24 

0.38 

22 
23 

24 

25 

26 

27 
28 

29 
30 

31 

\i Cifii, - i Strati,^i h m u l i , ~ i  Cirro-strati, h i Cumulo strati,\hi Nimbi 
h i  Cirro cumuli. 

Dlcflt~zed bg --?PC t 
C 

... 
0.27 

0.06 

... 
0.10 

.. . 

... 

... 

... 

... 

Overcast to 2 P. x., stratoni 
aftemards.aain from midnight 
to 9 A. M. & at 1 & 2 P. x. 

o v e r c a s t t o 8 ~ . ~ . , 8 t r a h i  
afterwards. Slight rain from 4 
to 6 A. M. & at 1) & 2t P. M. 

L.L~ to 3 ~ .  ~ . ,O~ercas t to  
2 P. x .3 & \i afterwards. 
Rain at 4+ A.M. & from 7 to 12 
A.M. & a t  6 ~ .  M. 

StratonitoS~.~. n i t012~ .~ . ,  
overcast afterwards. Thmdm 
&Lightning to 7 ~ .  x. Bsin from 
l t o 3 ~ . ~ . & f r O m 6 t t o 8 ~ . ~ .  

Chiefly etmtnni. Rain st 4A 
1.5: '1 ! I _  a. 11. h nt 2, ;: S; 111' 

8. & S. 5. W. 

s .&S.s .W.  

S.byE.&S.S.E. 

E.S.E. &variable. 

E. & variable. 

SSE,S.E.&S.b E. 
s.s.E,s.E.&E&E. 

E. S. E, E.&S.E. 

E. S.E,S.&S.byE. 

S.byE.&S.  

S.byE,S.byW.&S. 
S . & S . b y E .  

SbyE,S.&S.byW. 
S. 

S. by E. & S. 

5. E. & S. S. E. 

EbyS,E.S.E.&;S. 

b 
0.2 

1.0 

... 

... 

Miles 
146.7 

0.6194.6 

164.2 

138.6 

146.3 

... 

... 
3.0 

... 

... 

... ... 

.. . 

... 

... 

... 

... 

/P.  31. 

223.6 I C'l~iefly Stratoni. Tliundcr xt 
Sp.31. Sllqht minafterintcr~alq. 

186.0 S t r n t o ~ ~ ~  to 6 A. l r . ,  nrcrc-3.t. 
afternnrds. Slight ram afrrr 

182.6 ^ I  to 12.1. u. \i aftemnrd.:. 
208.6 1 Chictfly xi. Slight min ailr.r 

intcrral*. 
U . 9  

270.Z 

176.0 

161.8 
112.0 

163.4 
169.6 

161.2 

' Clouds of &Eerent kinds- 
Sli htrain ntnoon3': k ~ L ~ P Y .  

douds of &&rent lcinds. 
Light rain xftcr lutcrmls. 

~ i t o  6 ~ .  3 1 . ~ i t n . 5 ~ . x .  
clouds of difl'ercnt kinds after- 
wards. Slight rain at 1 A. M. 

ni to 7 P.M. clear aftemads. 
Li to7~.x.niaf terwards .  

nunder at 6 P. M. Lightning 
from 9 to 11 P. M. 

Chiefly "iDrizdcd at SSP. r. 
V t o 6 a . x .  n i t o 7 p . x .  

clear afterwards. 
Li t t )  6 A. M. n i  to 11 A. x., 

stratoni to 3 P. Y. \i to 8 P. Y. 
clear afterwards. Thunder a t  
noon. Drizzled at 13 & 6 P, M. 



Meleorologieal 06serwatons. lvi 

AbsIract of tlie Reslclls of tire Hour& dleteorological 06se;wa/ions 

taken at tire Szdrveyor General's O$ice, Calcutta, 

in the month !/l' Jzdy 1869. 

MONTHLY RESULTS. 

Inches. 
Mean height of the Barometer for the month ... ... 29.647 
Max. height of the Barometer occurred at 10 A. X. on the"9th. ... 29.74 
Min. height of the Barometer occurred at 6 P. M. on the 18th. ... 29.358 ... Extreme s-ange of the Barometer during the month ... 0.386 

... Mean of the daily Max. Pressures ... ... ... 29.699 

... Ditto ditto Min. ditto ,,. ... 29.486 
... Mean daily range of the Barometer during the'month ... 0.113 

0 

Mean Dry Bulb Thermometer for the month . .: . . . . . .  83.9 
Max. Temperature occurred at 4 P. M. on the 28th. . . . . . .  W2.7 
Min. Temperature occurred at 4 A. ar, on the Slst. . . . . . .  77.6 
Extreme range of the Temperature during the month . . . . . .  15.2 ... Mean of the daily Max. Tern oraturo ... . . . . . .  88.4 

... Ditto ditto Min. &tto, ... . . . . . .  80.6 
Xaan daily range of the Temperatnre during the month. ,. ... 7.8 

... Mean Wet Bulb Thermometer for the month 80.9 
Mean D Bulb Thermometer above Mean Wet Bulb T h k n o m e g  3.0 

... ~ o m ~ o d  kfean Dew-point for the month ... 78.8 ... Mean Dry Bulb Thermometer above computed mean ~ e i - p o i n t  5.1 
Inehee. 

... Mean Elsatie force of V a p w  for the month ... ... 0.984 

Troy grain. 

Mean Wei ht of Va our for the month ... ... ... 10.34 
Additional%ei ht o! vapour required for complete saturation ... 1.19 
Mean degreo of famidie for the month, complete eatantion being unity 0.85 

0 

Mean Max. Solar radiation Thermometer for the month ... (broken) 

Inches. 
... Rained 24 days,-Max. fall of rain during 24 hours ... 2.89 
... Total amount of rain during the month 14.64 

Total amount of rain indicated by the Gauge at&hed to the anemo- 
... meter during the month ... 13.22 

Prevailing direction of the ~ g d . .  . . . .  s,'s. by E.'& S by W. 



lv i i  dlekorohgical Ohserculions. 



i l fc leo~-oh~gic~t l  OC.~err.cftio~ls. lviii 

Abs tract qf I l le I~L,.PIL NS d' ihe Ilo?oYy ille~eoro~oyicclI 0Cserr.nliotls 
fukel~ ul: the Stli.r.eyo1- Gert~~.ct l's Ooice, Ca lcr~ / (n ,  

it1 the 11~011th q/' ,11~g11,~i 1 S69. 

Latitude 22" 93' 1" No1.111. Lor~gitude Sh" 20' 34." East. 

H e i g l ~ t o f  the Civtern of tlle Starrclnrcl Uarometcr almre tile sea lerel, 18.11 feet. 

Daily Means, k c .  of tlrc 0l)~crrat ions R I I ~  of Llrc Hjgrometrical elements 
dc1)cnclcnt thereon. 

I 
'J l<ax~gc of tllc Barometer ' $ t ilong-e of t ~ c  !hnpera -  4 dari l~g tlrr day. I two during the day. 

, R E  j " 8  
a .  i n .  UiV &1 JIox. 1 N i u .  1 XIifF. 

I j s- 

I 1 -- -- -- - -- -- - 

The Mean Height of the Barometer, ns likcrrisc the Dry  and Wet  Bull~ 
Thermometer Mcanu are dcrircd, from the l~ourly observations, made during 
the day. 



lix Heleorological OLserraliona. 

Daily bieans, &c. of the Obserrntiolls and of t l ~ e  Hygrometrical elements 
depeilden t thereon.-(Colrti,~r[ed.) 

T. gr. 

10.71 
.30 
. l l  
.23 
.29 
.40 
.15 
.I8 
.7'2 
.64 
.3 t  

9.93 
.93 

10.14 
.32 

T. gr. 

I -- - -  - 
All the Hygromctrical elelllcnts are computed by thc Greenwich Constants. 



distract of IAe  result^ of IAe Ifonl.[r/ JIe/eorologicaZ Obsertya/io?ls 

take# at [Re Sicrceyor Geuernl's Oflice, C(dlct~lfa, 

ill tile vno7ltA cf ~iz ig~is t  1869. 

Hourly Means, &e. of the OLserrations and of the Hypometrical elements 
dependent thereon. 

Rnnge of B e  Tempers- 
ture for each hour 

c- o a 
+ &, 6s; 

Range of the Barometer I $ i 
for eael~ Lour during 

a i l  
'6  E * tlie month. f4 2 during the month. 

Hour. % 
if43 Max. 1 &fin DiK 244 

2 

The Mean Height of tlie Barometer, ns lilccniuc the Dry nnd Wet  Bulb 
Tliermometer Means nre derived from the obserratio~~v made at  the sercral 
hours during the mouth. 

0 

82.8 
82.5 
82.3 
82.0 
81.8 
81.6 
81.5 
82.2 
81.6 
85.2 
86.6 
87.0 

87.5 
87.9 
88.1 
87.8 
87.4 
86.7 
85.7 
84.6 
83.9 
83.5 
83.3 
83.1 

3 
4 
5 
6 
7 
8 
9 

10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

.630 

.639 

.654 

.671 

.686 

.696 

.697 

.690 

.674 

.649 

.624 

.603 

.690 

.687 

.597 

.616 

.642 

.664 

.676 

.676 

0 

6.6 
4 8 
4.5 
4.4 
4.3 
6.1 
6.3 
6.5 
1.3 
6.2 
9.0 
9.6 

10.0 
11.3 
12.5 
11.4 
10.2 
8.5 
9.3 
7.6 
6.5 
6.5 
6.5 
6.6 

0 

85.0 
84.6 
84.3 
84.0 

0 

79.4 
79.8 
79.8 
79.6 

.764 

.776 

.79E 

.809 

.11 

.832 

.836 

.831 8 

.812 

.792 

.567 

.752 

.73-k 

.Tl9 

.731 

.737 

.758 

.773 

.786 

.783 

.456 

.li7 

.4V2 

83.8 79.5 
83.8 I 78.7 

.318 

.299 

.302 83.6 
84.5 
85.6 
87.2 

' 89.5 
90.0 

91.6 
V2.3 
93.0 
93.4 
93.2 
90.5 
89.6 
87.5 
86.0 
86.0 
85.6 
85.3 

77.3 
78.0 
78.3 
81.0 
80.5 
80.5 

81.6 
81.0 
80.5 
82.0 
83.0 
82.0 
80.3 
80.0 
79.5 
79.6 
80.0 
59.7 

.515 .2!).b 

.631 / .LIP2 

.5X3 

.550 

.551 

526 
.494 
.476 
.4,1,9 
.43i 
,120 
..I19 
.405 
.W4 
.515 
.541 
.566 

.2Y9 
286 
280 

.28G 

.298 
291 
.303 
.2YT 
.299 
.3P2 
276 
.2U4 
.258 
.265 
261 



lsi ,lr/roroioyic~cci OCserrlcliows. 

0 1 0 
I I ~ ~ c t ~ e s .  T, yr. i T. .r.. 

I I 1 - . - - - -. - - - - -- I 

All t,lle Hggronlctrirnl clcn~c~tts lire r o n ~ ~ ~ ~ r t r t l  by the Greenwich Constants. 



~~ftteuruluyica l Obserca t iolta. lxii 

Abslracl of the Bes~clts of' t i e  ZIo~wl?/ dfeleorologicnl Obsert~atiom 
taken a t  the Srcrceyor General's Oflce, Cuk~~ttku, 

~ I L  the month g' A ~ ~ y z ~ s t  1869. 
Solar Radiation, Weather. kc. 

. C i G  ; ? &  I:r+ . 
C 

~ V I X D .  ' $s'-__p- - &,.3 = -  - 
i enr rn l  nspccat of t l ~ e  Sky. 

dirrctiou. : 2 --> 
3 3  

-- -p~pp 

I o ~Tnclres 1 1-11, ' A 1  ilrs 
1 i 0.Z1. S. S. W. 'P: S. , . . . 2i5.S 0rcrc.nst. Rnin from 2 to 4 

i 1 ~.i. 31.. a11fl l'r0111 11 A .  11. 2 p.11. 
2 '  I 1 0.31 /S.SbyV.&fi.l)yE. . 112.6 Cl~ivfIy str:~toni. llain at 3, 

.i. 7. 4 k 1 0  a. 31. 

3 . .  , S , S . ~ ~ E , ~ S . I ~ ~ I T . ~ . ~ ~ ~ . . ~  \ i & - i t o , ; p . ~ . , r I r n r a f i c r -  
I wnrds. 

4,  ... S. S. TT. S; 8. . , 227.1 , \ i  S: ni nrnrly tlrc \vllolc dny 
5 :  ... S S  k 1 .  0 .  I .  \i .L p i  to li I.. 11.. orrrrast 

aftrr\~nrelx. Tlu~nclcr nt 8 r. >I.  

I Liql~tnil~g nt 4 6 !I P. 11. I)riz- 
1 z l t ~ l  nt (;: r. 1:. 

sn. & s . I ) ~ v .  2.0 '16.1 ' t r t  t I .  11. 0vrrcn.t 
nftcr\vnrtls. Ilrislc wind nt .  5: 

I ,I1.  ?.:. r~lll,"(l<~r at 6. s; 't 11 

~ P. Y. .LigI~tl~ilrq at S >  r. 31.. 
1t:~in fro111 3: t r ~  11 P. 31. 

... 161.5 Orcrrnst to I; a. 31.. strntoni 

to7 l , . l r . ,  clc.nrnlfcr~:~rds. h i x -  

I 10 A. 11. ' i to 4. 1,. x . ,  orercnst 
I , nftor\var(ls. ~ ) r i z z ~ c ~ ~ ~  a t  r. 11. 

11 
P. 31. \ i  nftc-rn.nrtl3. 1)rizzletl 



lxiii b1ekorohgicnl Olsa.t?ationa. 

Abstract of  the Reszclls of the IIourly dfekorological Obserrafias 
taken at the S~crveyor General's OJce, Calcrdtta, 

in tAe month of Augast 1869. 
Solar Radiation, Weather, &c. 

2 2  Yr.? . I  \VISU. 
I 
I I - -, -- 

Gcnernl nspect of the Sky. 

- 

l i  

IP. 11. 
132.0 1 0.01 S.hy]I,S.S.E.kS. ... l i 3 . 6  Clcnr lo 6 A .  r. - i  to fi r . 3 1 .  

i Ir.ltBar aftern-3rd~. Liqllt raiu ::f 
/ 1:,-2: 'L 5 P. 11. 

... S.byE.,P;S. ... ,161.2 Clrnr to 5 A. ~ t .  'i to S r. 11.. 
clcnr nl'lcr\j-nrds. Drizzled n r  

. S I T  I:. i S .  S.E. 11'3$t0: ...~.,-in;~rrn-arc~s 

I i Drizxletl at. 1 P. 31. 

-- 
o Inrlics 

122.7,  0.11 

2!l, 129.,1, I 0.05 

1.61 

0 . N  

20 120.11 . 

\i Cirri, - i Stmti,-i Cumul i , i i  Cirro-stmti, R i Cmulllo s t r : l t i , . ~  i _\;,lili,i 
h i  Cimo cumuh. 

Dlyltlzed by . - 

S. 

E. S. R. 

S. E. & S.  S. 3 .  

30 

31 

I 111 Ilil(3s. 
S . l , y W . k S l ~ y E .  ... 1l00.i \i to 6 ~ .  1. -i t o 7 p . r .  

... 115.3 : Strntoni to :l A. M. \i to 7 -\. 
11. - i  to  6 P. 11.. elrnr nftcr- 
nards. Tl~unrlcr nt 1 r. It. Z,izl:* - 

P .  3r., Sligl~t rniri st 
#!ti P. 31. 

\i to '1. A. l r . ,  stmtoni to G r. 
31.. cle:lr nf'tc,rwnrtl.;. I)riz::l:-l 
nt 5; .4. 31. k nt 1 r. Jr .  

... 100.2 h i  to 3 a. 11.. ov~~rrn.1 i ( r  1: 

1 1.L M,, sf].;liolli to ,i P. 31.. 1 ' ? 1 . ? "  

i~fttcr\vn~.~l~ Drixzlt~cl :\I I .  (; : l 1  12 a. 11. ,t at :< P. 11. - 

. 1 Clcnr to 3 A. ~ . , \ i  to A I. l r .  
-i to l:! -4. 3f . .  ~ t m t o n i  nfic-r- 
'rrnrrls. Tl~unrler nt 1 r.zr. Lic.111 . 
rnin at t i  . i . a r . f in t l ' . , 4 , t l l  i,.\r. 

. . . 86.1 ) ~ ' l i i r f l ~  ^i T l ~ n n d t ~  n t  2 x :{ j 
r.  31.. 1jni11 at :3! r. Jr. 

C 1 1 i c f j ~ ~ i . J i n i n n t S ~ ~ k 9 ~ ~ . > r .  1 Chicf\y p i  Tlinn(1cr Lirlit- 
uing at $1: p. XI., Hlirl~t rail1 :lt 
.j, k 11 A. 31. S: at  :i 5; 11 r.x. , . !H).i i n i  to 6 p. 31.. clcnr aL't17r- 

I , ,~inr( ls ,  l h i n  :it 11 .! A. 11. t ~ l  .; 

R. 8. R. 

... 

125.2 

\i nft,errrardr. Th~mdcr nt I:! 
.i. 31. Lisl~tuinq : ~ t  i.: c\: 9 P. v. 
]lain at 12 A. 31. S; 3 P. 11. 

80.0 \i to D A. n. ̂ i rftcrirrds. 
/Tl~undcr nt -1:- P. ar. Liclitilin< 
nt '1.: & 110 P. II . ,  Xnin at 2 :  >: 
.j P. V. 

124.8 \i lo 4 A. Jr., strntoni tn I) 
1.4. 11. ni to 6 P. N., stmtoni 
Infter~ards. Tlnulrlcr nt 2: P. Ir. 
Liglitning at  7 ;  I.. u., 1:nin n t  
:3 P. 31. 

i 4 . 5  Chicfly ̂ i Driazlc~l at 4 .4.3r. 

~V.S.W.S.S.E.~] '  0.4 

... 

. 

S. E. Sr E. S. E. 

s .&B.s.E.  

... 

... 



Xeleoroloyical OCse~vaIons . lxiv 

Alslract of IRe Restllls of the Hou~.ly Jfeleorological Observalio~za 

talc el^ at Ihe Sz~rceyor Ge~~e~.al'a Ofice. Calczctla. 

i x  the mofzth cf dug~csl 1869 . 

Inches . 
Mcnn hei 11t of the Bnrometer for the month ... ... ... 29.6.18 
Ynr . hei&t of the Bammcter occurred at 10 A . M . on the 14th . . .  28.836 
Min . height of the Barometer occurred at 6 P . M . on the 23rd . . . .  29.420 

... E;rtl.eme ?.urlge of the Barometer during the month ... 0.416 
. ... Mean of the daily Max Pressures ... ... ... 29.707 

... . Ditto ditto Min ditto ... ... 29.683 
... Mean daily vange of the Barometer during the'konth ... 0.124 

Mean Dry Bulb Thermometer for the month ... . . . . . .  86.6 
Max . Temperature occurred at 3 P . M . on the 18th . . . . . . .  93.4 
Min . Temperature occurred at 6 A . M. on the 12th . . . . . . .  77.3 
Extr-me range of the Temperature during the month . . . . . .  16.1 

... . Mean of the daily Max Tem crature ... . . . . . .  89.1 

... . Ditto ditto i n  &to. ... . . . . . .  81.2 
Mmn daily mnge of the Temperature during the month ... ... 7.9 

... Mean W e t  Bulb Thermometer for the month ... 81.3 
Mean D r  Bulb Thermometer above Mean W e t  Bulb ~heimometer  3.2 

... ~ o m ~ u t e a  Mean Den-point for the month ... ... 79.1 ... Mean Dry  Bulb Thermometer above computed mean Dew-point 6.4 
Inches . 

... Mean Elastic force of Vapour for the month ... ... 0.973 

Troy grain . 
... Mean Wei h t  of Va our for the month ... ... 10.42 

bddi t iona lke i  i t  o f  Vapour required for complete saturation ... 1.93 
Mean degree of kumidity for the month. complete saturation being unity 0.M 

0 

Mean Mas . Solar radiation Thermometer for the month ... 124.3 

Inches . 
... Raiied 24 days.-Max . fall of rain during 24 h o r n  ... 1.73 

... ... Total amount of rain during the month ... 6.02 
Total amount of rain indicated by the Gauge attashed to the anemo- ... meter during the month ... 6.50 . . . . . . .  . . Prevailing direction of thc wid S.'S S w.*& S by W 
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Dnilg AIei~ns, &c. of llto Olnt.rvnlio~~r ntld o l  ilte JIlggrotl,etriral ~ l r l ~ r e l ~ k  

dtal)rtrdci~t I l~crc .o~~ . - (Q , r r i i r~~te~I . I  

- - - - - - - - - 
A11 the Hygrotnetricnl elernrlrts are coll~pt~ted Iry the Greenwich Constnnts. 



Hourly Jlcatln, kc. of t11e Ol)serrnlior~e R I I ~  of Llle Ilggrometrical elrrurntr 

drp~llrlct~t tllereon. 
-- - - - - - 

of I I O I I I ~  I il(1111go of  t l ~ e  h .n~pern-  
for CIII.II 11o11r (111ri11g I ' t~ l re  I'I~I.  c.nc11 11o11r 

l l ~ c  r~lol~ll l .  i i ~111r:t1g I I I C  ~ I I O I I I I I .  
- - -  - . - 

I 
-- ~ ~ 

1 6 1  i ! 1 I .  i .  ' I .  31it1. D i 6  I 
I -  I 

~ - - I i - - - .. .. - 
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All tlw l f y g r ~ ~ ~ ~ ~ v t r i ~ * t ~ l  ~ ~ I P I I I ( , I I ~ ~  nre- P O I I I ~ U ~ P C ~  11y t11c ( i r r v n w i ~ l i  Con~tants- 



;Ileleorc/k)gicnl UCserratio~ns. lxx 

Alslract of the Xe.9l~lts of  l i e  7Tolir(jt illefeot.ol(~.qi~.ul OLt+eran~io~za 
tukelt a /  the Ssrrtyor. Ge~reral'd (?//ice, Cukulfa,  

i7~ l/le rnol~fh of Sepfemher 1869. 
Solnr llnclintion, TVeotl~er, &c. 

-- 

.2 g 
G2z 
b -- 

,Miles 
149.9 

121.1 

185.2 

360.4 

97.6 

218.3 

216.0 

166.3 

97.8 

130.8 

179.4 

137.0 

General aspect of the Sky. 

C l e a r t o 5 a . ~ . , ' i t o 4 ~ . ~ . ,  
clrnr afterwnrds. L i~htn in  
from W. at  9f P. M. K a ~ n  at  lf 
gL 7k P. M. 

Clear to 5 A. ~ . \ i  to10 A. M. 
-i to t i  P. M., clenr afkrwnrds. 
Rnin a t  4) P. M. 

Clearto 6 A.M., ̂ i  to 7 P.M., 
clear afterwards. Slight rain a t  
114 & Id) A. m. & a t  '2: P. M. 

Slratoni to 4 A. M., ovtxrcast 
to noon, h i  to 4 P. Y., clouds 
of different kinds to 8 P. M., 
clear afterwards. Rain at  6, 7 
& I l  A . M .  

Clear to 3 A. M. Stratoni to 
9 A. M., ̂ i  to 6 P. M., clear af- 
terwards. 

Clear to 4 A. M., 'i to noon, 
strntor~i afterwards. Lightning 
to w. r t  7 & 8 P. M. 

Chiefly stratoni. Thunder a t  
4 P. M. Lightning to S. \V. at  
8 P. M. Drizzled nt 44 P. M. 

Stratoni to 2 A. M., overcnst 
to 6 P. M., stratoni afterwards. 
Tl~under nt midnight 1, 2. 3 & 
4 A. ar. Lightning at  midnight. 
1. 2, 3 & 4 A. M. & at  10 P. M. 
Rain from 2 to 9 A. M. & driz- 
zled at  4 & 5 P. M. 

Overcast to 6 A. r . ,  "i to 
I P. M.,  overcast afterwards. 
Thunder at 6; P. M. L:ghtning 
at  8 r. U. Rain from 1 to 3 A. M. 
& a t &  6 ) & 8  P. M.  

Clliefly stratoni. Dizzled a t  3 
P. M. 

Clouds of different kinds. 
Thunder at  2 P. U. Lightn:ng at  
104 P Y.  Hain a t  1 A. M., noon 
& 2f P. Y. 

Clouds of different kinds. 
Thunder at  11 A .  u. & 1 P. M. 
Lightning to S. W. nt 11 P. M. 
Slight rain at  4f A. M.  & 1, 3; 
& 6 P. U. 



lxsi  Jleleorulogiccrl Observations. 

Atet~.aet of fha Results of the Ilo?cr$ J l e  feorological Obmal ionr  
i d e a  at /he S~tl.r;eyot- Grt~el.ol's OJire, Culctclfa, 

i l l  the moltth 01' Sepfpt/~r/er 1869. 
Sulur 1llldiat:on. TVentl~er, kc. 

?r: . I  1 ;-c- WIXD. - - - .- -- - 

1,: 2 5 2 l . = I  Prrmilinp 
1 < i 2.z General aspect of the Sky. 

, -- directio~~. , s j 1 ~ 5  
! - -  ' 

-- - -- 
r F 

I I 11ci1rs 111 iiiTKsl 
. / E . S . E . & S ~ ~ E . . .  1 3 8 . 7  \ i t o 6 ~ . r . , ^ i t o l I ~ . u ,  

I 1 stratnni aftrrwards.Drizzled at 

-- 
I I I I C ~ I V S  Ilr A1 i 1 1 . ~ 1  

. / E . S . E . & S b E  . I .  138 .7  \ i t o 6 ~ . r . , ^ i t o l I ~ . u ,  
I 1 stratnni aftrrwards.Drizzled at 

noon L 4 P. X. 

1 ~ 1 1 1 0  ... S . b y E .  &S. ... C l r a r t o 3 ~ . ~ . \ i t 0 7 ~ . ~ .  
' i  to 6 P. Y., clear afterwarda. 

Lightning from W. a t  1 A. u. 
Dr1zzlt.d at  9; A. M. 

I 1 l . G  . b y  E. & S. . . 141.0 1 Clear to 6 A. M., -i to 4 P.M., 
lstratoni afterwards. Lightning 
to N.  a t  7 P. Y. 

16 131.0 1 . S.& S. S . W .  ... 161.9 Stratoni t O 6 ~ . ~ . . - i  t o 5 ~ m .  

I I nfterwards.Drizzledst3~. m. 
li  133.0 0.21 S. & S. by W .  0.6 Clouds of different kinds to 

A. w.. - i  to 3 p. I.. stratoni  
nfterwards. Thunder at  4: P.X. 
L:ghl ning at G!, 7 & 8 ~ .   rain 
lat4.5: & 8 p .  M. 

Is 131.2 0.12 S.bYW. & S.S.H ... lOI.1 1 Chlrfly ^I .  Slight rain at  
I !  I noon ,!P: 10 P. M. 

l!~, 132.5 0.04 5. B. & S. S E. 60.3 1 Clliefly ^i. Slight rain a t  
I " P. Y. 

20135 .4 ,  0.04 S . S . E , S . E . & S  1 0 3 . 5  C l r a r t o 5 r . u m i t o 6 ~ . r . ,  '" 1 
\ i a!terwnrds. Slinht nun at " 

5 8: vnrinble. 
clouds of diflcrent kinds 

:altern.nrds. Thunder at  I f ,  3. 

E. by S. & E. S. E .  

S. E .  & S. S. E. 

und 6.: P. Y. 
2 7  132.0 . Is. S. E. & 9. . 161.4 1 Clear to 7 A. Y, m i  to 6 P. Y. 

clear nftcrwards. Drizzled at 
noon and 6 t  P. X. 

- - - -- - _ - _- 

1 
1.0 188.2 

... 201.8 

... '163.6 

... 

4toU0P. Y. 
Overt-ast to 4 P. M., stratoni 

afterwards. Ligl~tning to W' at 
7 B 8 P. Y .  Ilain from 3 A. M. to 
I P. M. & at  94 P. M. 

Chiefly stratoni. Slight rain 
atl,3, 7 & 12 A.M. & 2 A ~ ~ P . M .  

\i to 6 A. Y., strntoni a b r -  
nnrcls. Drizzled at  8 & 11 A.M. 

7 & 8 P. M. Lightning at 6: .  7 
8 ~ 8 ~ .  M. Hain a t 3 ,  7 Pi8 P. x. 

81.0 ' \i to 6 A. Y.. ' i afterwards. 
~ i ~ l l t n i n ~  to W. a t  11 P. M. 

... il27.1 Overcast to 0 A. Y., shgtoni 
to 3 P. Y., overcast afterwards. 1 /Slight rain from 5 to 7 A. x. 8 



.lfeteoroZoyical 0baert:alio.rss. lxxii 

dbslract o f  ihe Besult of the Ilotlrly .dfefe~.ulo~icul  Ohsel.calions 
taken al  the Szrruqyor Gene~SaL'a Ofice, Culculla, 

in  the rnolcllr vf Sepfernber 1869. 
Solar Rndiation. Tl'eatlier, &c.. 

WIXD. 

Genernl nspect of the Sky. 

28 

20 

30 

\i 
"i 

-- 

130.0 

130.0 

133.2 

Cirri, 
Cirro oumdi. 

0.04 

... 

0.41 

- i 

S. & S. by TV. 

SbyW,S.S.m.&S. 

S, S. E. & S.bgE. 

Strati,^i C n m u l i , ~ i  

I 
. 147.9 I Clear to 6 A. M. \i 9 - i  to 6 

P. Y., clear art, rnnds. LZgLt- 
ning to W. at  (i & 8f r. u. 
SLigl~t rail) a t  noon. 

i & \i to t i ~ . . ~ r . .  rlcarafter- 
n-nrds. L;,ohtning \V nt mid- 
night n ~ ~ d  t'rom tJ to 11 r. U. 
Drizzled a t  8 A. M. 

Strntoni to 8 A .  3r., 'i t o  5 
P. Y.. clouds of different kinds 
nft~rwnrds. Lightning to W a t  
midni ht  and 8 P. M. Raiil at 
ti L 7 f P .  yl. 

h i  Curnulo s t r a t i , h i  Nimbi 

... 

1.0'149.~ 

Cirro-strati, 



lxxiii Meleorolugical Obse~~al ionr  . 

I I t~an  l ~ r i g l ~ t  of t l ~ e  Unrometer for Ll~e month ... ... ... 29.691 
Jlnx . I~cigl~t  ol'llle 1luro111ell.r occ~~rrr t l  nt 10r . SI . on t l ~ e  30th . . . .  2~.8L1 
Mill . 111aig11t ot ' t l~e U ~ ~ r o ~ ~ ~ e t t ~ r o c c ~ ~ r r c t l  et 6 P . u . OII the 2nd . . . .  .&.641 
X . ~ / I . ~ I I I C  I . U I I ! I ~  of 111, . UII ro111e1cr tluriug the u~olllh ... ... 0.W 
3lvn11 or 111t . dt~ily JIILX . l ' r r s s~~res  ... ... ... ... 29.751 

. . .  Ditto tlilto Jli11 . tlitto ... ... ... 29.6-24 
2Ueu1r du i ly  lnurryc of t l ~ e  U u r o ~ ~ ~ e t c r  during Lhe mouth ... ... 0.127 

... BTeun Dry Bl~ lb  Tl~ern~onleter for t l ~ e  month . . . . . .  
Ifax . Tel~~pcrntura occurrtd n1 2 P . M . 011 tllc 21st . . . . . . .  
i\Iill . T v r ~ ~ p c n ~ t ~ ~ r o  occurrcd nt 6. 6. & 7 A . M. OII the 23rd & 44th .... 

. . . . . .  E.cfr~el~tc ~-ulrge of tile 'I'er~~l)ert~t 111.u dllrillg the ~1011th 
... i\1c.r111 ot' tllc duily &lux . ye111 ~cruture ... . . . . . .  
... . Ditto ditto Jlin ditto. ... . . . . . .  

... ,V euu dicily r.unge of the Tenlperature during lhe month ... 

... Menn Vret B111b Tl~ermometer for t l ~ e  month ... ... 80.4 
Jfrnu Dr l31ill1 T l ~ e r ~ ~ ~ o r ~ ~ e t t ~ r  ubove h l m i ~  Wet  Bulb Therxllometer 2.7 
C ~ I I I ~ ) I I ~ C .  d h l e a ~ ~  Dew-point h r  t l ~ r  I I I O I I ~ ~ I  . ... ... 18.5 

... Neou Ury Bulb TLerlno~ueter above cou~puted mean Dew-poiut 4.6 

... Mean Elantic force of Vnpour for the month ... .... 0.955 

Troy grain . 
... ... ... Mean TVeigl~t of Bapol~r  for the month 10.25 

... Additional W r i g l ~ t  ot Vnpo~lr recl~lirec\ for conlpleta cinturation 1.61 
&nu degree of humidity for the 111ont11. complete saturation being unity 0.86 

0 

Mean LCax . Solar radiation Thermometer for the month ... 125.6 

Inches . 
... ... Rained 26 days.--Max. fall of rain during 21  hours 1.88 

... ... ... Total n~nount of rain d ~ ~ r i n ) :  Ll~e  non nth 7.91 
Total a n i o ~ ~ n t  of ruin ir~dicatrd by the Gauge sttacl~ed to t l ~ e  anemo- 

... meter during tile month ... ... 7.20 
Prevailing direction of the Wind . . . . . .  S.'S . S E . &'s . E . 



Meteorological Ohervationa. Ixxiv 
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,Ile/eorvCogical 0tuert:al iotls. lxxr 

Abatracl of //re Kesu lls 01' the lfourJy Meleoroloyical Observalioas 
takeu at the St~roeyor General'a Ogice, Cakwlla, 

in the n~olltfi oJ' Octoder 1869. 

Latitride 2z0 33' 1" Nortll. 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 Observations and of thc Hygrometrical elements 
depc~ndent tl~ereo~r . 

(r 

2 5 ' Range of tlm Barometer Range of the Tempera- 
during the day. a 3 ture during the day. 

- - 

Incl,es. 1 Iuehea. 1 Inches. I 

T l ~ e  Mean Height of the Barometer, as likewise the Dry and Wet  Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 



lxxvi AlelcoroEogicaZ Obaervationr. 

irr //re morrih qf October 1869 .  

Dnily XIanl)a, k c .  OF the Obaervnlio~la aud of the l[ygrolnet.ricnl elrlr~r~ltr 

depel~dent thereon.-(Coirti~rtted..) 

c, 0 

. 
--  - -  . - ~ . ---- ~ -- -- - 

1 

Iurlles. T. gr. 1 T. gr. . 
0.913 : 9.78 I 2.46 

3 , H0.2 / 3.6 1 77.7 : 6.1 . ,931 .VS .I2 
0 .69 / 4 

.83 
4 80.2 1 4.4 77.1 7.5 , .Dl3 i 7 1 .G3 .79 
6 4'1.2 ' 4 . 9  76.8 8.:3 : .905 : -67 . .7? 
6 , 80.4 4 .  ! 7 . 5  , 7.0 .U25 ! . .G .HO 
7 , 1 1 1 76.2 7.0 ; ,837 .52 .37 -81) 
8 i d 5  1 1.9 7 3.2 .916 .89 / 1.05 .90 

' 

9 , 8 ).I, , 2.3 ; 78.4 3.9 . .us2 i 10.23 .35 ; .8S. 
10 ' 80.-L j 3.0 78.3 5.1 ' .949 7 .86 
11 80.2 3.1 7 7 . 8 , .  5.8 .Dil 1 1 2.02 ! .83 
12 Hi).4 j 3.3 ' 7 6.6 , .937 ! .O4 l.9G 1 .84 
1) 10.2 , 3.1 77.8 6.8 .Us& ; .Ul / 1.02 .83 
1.1 78.7 , 4.0' 7.5.5 7.7 .8(iS 9.31 .58 .iR 
15 77.3 6.3 73.6 9.0 . .817 i 8.77 .91 .76 
16 76.7 i 5.6 71.8 ' 9.5 1 .75 i 5 4  i ::3: .78 
17 , 78.2 2.6 i 7fi.,t d.4 .8!13 1 9.6b .87 
18 ' 77.6 1.7 1 76.3 2.9 .HBO , .63 0.93 , .91 
19 7 . 2  l.!J i 75.0 1 3.2 87!l .5L 1 1.02 ; .W 

. 77.5 ; 3 .  75.1 5.8 .US7 , .23 ' .8i .83 
21 , 77.5 3.5 7 5 . 0  6.0 1 .85L I .94 ; .83 
26 7i.4 3.1 7 2  3 , .860 1 2; 1 .iO ! -85 
93 ' 75.5 
24 1 73.7 
25 73.2 

73.6 
72.6 

28 70.9 
29 , 70.4 
30 , 70.0 
11 i 70.1 

6.4 71.7 9.2 , .76X ; 8.28 2.82 . i6  
6 . 8  GY.!), 11.6 ' 7 0  7.55 i 3.43 .69 
6.3 / 6R.8 ' 10.7 .6!*9 6 .12 . f l  
6.1 6 .  10.4 ' . i l  1 .G7 ; .05 .73 
6.2 68.2 10.5 .BSR . I1  .(N) , .71 
6.0 ' 66.7 10.2 I .65:3 ( .09 1 2.77 j .'id 
6.3 1 66.0 10.7 .638 6.92 1 .88 .71 
1 ! 5 . 0  12.1 ; .617 .71 3.11 1 .68 
7.9 64.6 I 13.4 ; .609 / .60 ' .59 , -65 

i 
- . ~ .. - -- -p 

A11 the H~gro~~~t*tri t 'nl  PIC-111rnt.s nre colnpl~ted l>y the Oreeurrich Conrtanta. 



Horlrlg Aleans, &c. of the Observntion~ and of tile Hjgrometrical elen~errtr 
dependent thereon. 

Mid- 
night. 

1 
2 .go.& 9 .&22 .423 78.6 81.8 i2.5 1 9.3 

.796 .947 .516 .43'2 78.3 81.6 1 z2.0 9.6 : 1 . 7 W  .P42 .516 .426 77.9 81.5 1 1 . 8  9.7 
6 ,805 .955 .604 6 77.7 , 81.0 71.5 9.6 ! 

6 .L13 .9id .631 . 3 1  77.5 81.0 71.0 10.0 
7 .8sj  .995 .66U 335 78.4 82.5 71.4 11.1 
8 .8% 30.010 .700 .310 80.5 6 75.2 11.4 
9 683 021 750 2 i 2  11.1 86.8 76.7 1 0 1  

10 .882/  . 0 2 6 1  .74l .28j 83.5 88.0 77.6 10.4 
11 

1 
2 
3 

7 
8 
9 

10 
11 

i 
The Mrnn Height of the Bnrometer, as likewise the Dry z d  Wet Dulb 

Thermometer Means are derired from the olservntions made at the several 
hours during the month. 

-- - - -- 1 i i I  i 0 1 ~  
79.2 82.5 71.2 1 9.3 
79.0 / L12.0 73.0 9 0  

-- 

Incl~es. 

0.387 
.I08 

-- 

Il~ches. 

29.569 
.511 

- - 

I hches.  I Inches. 

29.823 
.811 

29.956 
.949 



lxxviii S/eleorological Ohserrtclions. 

Abulracl of /he Bestills ?/,I' the l ioz~r ly  Nc/eorological OLuervatiosr 

token at /he Stt1.reyor General's Ofice, Colctttln, 

in ilie moulh of' October 1869. 

Hourly Meana, k c .  of the Observaliona and of the Hygrometrical elementa 
dependent thereon.-(Coatilrued.) 

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Inches. 

0.862 
.862 
.860 
357 
.854 
.849 
.a43 
354 
.838 
.82P 
.809 
,792 

I I 

All the Hygrometrical elements are computed by the Greenaicll C O I W ~ ~ S .  



dieleomlogical Odaert~afions. lxxix 

Abalract of the Reslrlle of t i e  I.oltr(y llfefeorologit.al Observafionr 
taken al the Stbrt.eyor G ~ I I ~ ~ u Z ' R  OJice, Cctlcrdtfa, 

i ? ~  the ntonth of Oclober 1869. 
Solar Radiation, Weather. kc. 

- 

- - 

General nspert of the Sky. 

__F- -- - 
o lInclies 1 11) lJL11rs 

11 133.5 1 ... IS. by E. d S.S.E,, ... 1 Hi.9 \i tn 8 A. v., ̂ i  to BP. 31.. 

1 I clear nfterwnrds. Drizzlctl n t  5\ 

... ... 

... 

E. h r~r iable .  

I 

P .  31 
E. S.B. d S. byR. ... 1 92.2 1 Cllicfly -i. Drirzlrdnt 4.P.M: 
s . ~ ~ E , E . ~ ~ S . L ~ S . ~  ... 1:E.o Clcnr to 7 a. I[., ^i to C, P.K., 

clenr nf tcr~nrds.  Liditning to 
T. nt 8 ~t 9 P. ~ i .  

4.0 car to 5 A. M., \ i  k ̂ i  to 
O P. ~ r . ,  orerenst aftemards. 

1 Brisk wind from 9 to 11 P. r.. 

8! ... 1.49 IS. S. E. K S. B. 

I 

S.  s. E.. S. E.d S. 

... S., S. E c ~  S. S. R.1 ... 

1 Ih in  nt 7 & 11 P. U. 
9.0 475.9 ~ r e r r n r t  to 6 r .  r., strntoni 

afterwards. Strong wind 6 rain 
from midniglit to 5: A. 3r. 
Drizzlcd nt (; S: 8 A. s r . . h  at  3 

I r .  \I. 
9 125.0 1 ... S. 1. B S. S. R. j ... 155.2 Stntoni  to  5 A. ~ r . ,  ^i  fn 12 1 A .  ~ r . ,  strntoni to O P. M., clear 

6. 7 .  4, 1) 'F: 10 P. U. gliglit rnin 1 I nt 10: r.n. x h r .  u. & iiom $1 

1 clear nftrr~nrd.; .  T l i ~ ~ n d r r  a t  I 12: A ,  ~r., ~t 2 P. 31. 1)rizzIecl 
nt 2: r. I[. ... l100.9 (.,enr to 8 A. r., mi to i P.M.. 
elcnr nfterwnrds. Lightning to 
S. nt 6: r. N. 

61.4 to 7 A, nr., mi to 5 P.H., 
rlcnr nf tor~nrds.  

S.S. E, & S. by E. 

,to 11 b. l r .  
14 131.5 / .. . S.  TIr. L K. IT. W.1 . . 17.0 Clouds of d i f i r m t  kinds to 2 

P. r.. rIenr nfterwnrcIs. 

... IS. S. E. 8 S. E. 1 ... 143.6 Clrnr to 6 A .  31.. "i to 6 P. Y., 

I I 
1 2  131.0 ... S. S. R. K S.bpW 

... I S . ~ ~ R . C ~ S . S . R . '  54.8 ~ ' l c ~ r t o 7 ~ . r . , ~ i t o 4 ~ . > r . ,  
1 "' clenr nftrrwnrds. Drizzlcd at  2t  

... 

... 

... 1 3  132.4 

nf tcr~ards.  Tllnnder nt I 1  and 
/12: A. M. T d i ~ h t n i n ~  at 3 A. r. 
k 11 P. H. Dr~zzlcd at 3: P. nr. 

64.4 Clear to fi a. nr.,-i to (i P.M.. 
clenr nfter~nrtls.  Liplitning nt 
midnight 8 1 A. r. h nt 10 r.r., 
Slicl~t rnin at  2 P. ~ r .  

IP. >I. 
56.2 1 pi  &\i to6p .  I., elcarafter- 

' w a r d R . ~ i ~ l i t n i n ~  to E at 7 P. N. 
63.0 , \i to 7 A. n., ̂i to f i  r .  r., 

overcast nfterwnrdn. Thllndrr 
{at $4. 9 R: 10 P. Ir. Lielltnine at 

1 0.16 ~ . b ~ W . & v a r i n b l e  



lxxx Biekorologic~ Oluerva tionr. 

Ad8tract of the Besulta of the Eourly illef.orologica2 Obserationt 
taken a t  t i e  S~nveyor General's Ofice, Cblcr~Ci*~, 

' 

ift ihe month of October 1869. . 
Solar lladiation, Weather, &c. 

General acpect of the Sky. 

lclt~tr nftern-nrds. 
. S . . .  . 1 S i . i  C'I..nr to 9 a. n., Li nfter- 

n-nrds. 
0.-1.6 N. E. fi: E. S.  E. 165.9 Cllicfly strntoni.. Thundrr nt 

;4 :l P. 11. Lightn in~  to 5. 3:. 
Int P. 31. Hnin nt 2,' A. a!., ‘5 

I 13 r. 31. 

*.?l X.S.E. Srorinblc ... 92.9 -i  to 4 A. a.. orerrn=t f n  ? 
P .  ,I., stratnni n r t r r ~ s r d s .  

i I'rhuntlcr nt 10 a. M., S; 5.r.  11. 
/ ~ l i ~ l l t  rain from 6 t o  11 A .  u. 

. 3. 3. B. &E.LYS./ . S3.1 Strntrlui to 1 r. r.. orcrcnct 
I t o  5 P. 31.. Li S: \i aftrrwnrdq. 
I !~?rizelrd nt 2; '9: ,I r. 3r. 

. . .  15. S.R.S;S. I ... S9.81 \ i s ; - ;  

... JT.I)ySLkE.K.E. I " '  

0.47 K.3'.E,SE.&SbB . .  ni  to 1 r. .I., orerrart t o  6 
P. >I., rlrnr aftrrwnrds.Tl:undrr 

... E.N.E.ckX. byW. ... 

, ,  s .s . l? . ‘rs .hym.  ... 
. , i 2 . 7  ~ ~ ~ i c l ~ i y  clrnr. 

... . i 3 . 9  C l m r t o 2 * . 1 r . .  - i  to l 0 r . n . .  
~ . i  to 5 r. 31.. elenr aftenmrds. 

. I50.81 C l e n r t o l ~ . ~ . . ~ i t o S a . ~ f . .  
;clcnr to 10 A. v., ̂i to 4 P. 31.. / c.Irnr nfterrrnrds. 

... W . P T T ~ \ T . I I ~  . 51.0 1 Clear. Rliglltly foggy from 3 
to Ill P. 11. 

... Ti'. by N. & TT. / .. to 10 a. x . . ~ i  to 4 P.M. 
clenr nttcrwnrds. 

. . .  IT. Slightlp fopyy nt 7 

... W. by S. & RT. foggy from 9 

h i  Cirro crtmuli. 
\i Cirri, - i Strati,ni c~uuuli;-i Cirro-strnti, h i  Curn~~lo strnti,'~ i Ximbi 



3!fe/eoroZogicaP Obseiwalionr. lxxxi 

Alalract tAe-Besulk oJ the liou~*Zy J1eieorodogica Z OLservalio~~a 

tahe~t ol /he Surveyor Gei~ei.aZ'.s Olice, Ca lcz~ila, 

i f r  the mo?rth oj '  October 1869. 

... Mean height of tlle Barometer for the month ... 
Max. height of the Baromcter occurred at  10 A. m. on the 28th. 
Min. height of the Barometer occurred at 3 A. X. on the 8th. 

... Eslrmne ?.airye of the Barometer during the month 
... Mean of the daily Max. Pressures ... ... 

Ditto ditto bliu. ditto ... ... ... 
... Mean daily vasge of the Baron~eter during the month 

Inches. 
... 29.8'20 
... 30.V26 
... 29.615 
... 0.611 
... 29.885 

29.761 ... 
... 0.124 

... Mean Dry Bulb 'fiermometer for the month . . . . . .  
Max. Temperature occurred at  noon on the 3rd. . . . . . .  
Min. Temperature occurred at 6 A. M, on t l ~ e  29th. . . . . . .  
E.ct~.enre vatr,qe of the Temperature during tlle month . . . . . .  

... Mean of the daily Max. Tern ~erature ... . . . . . .  
... Ditto ditto Mln. ditto, ... . . . . . .  

Xean duily rairge of the Temperature during the month ... ... 

... Mean W e t  Bulb Thermometeifor the month ... ... 77.0 
Mean Dr  Bulb Tl~ermo~ncter above AIenn Wet  Bulb Tl~errnometer 4.4 
~ o m ~ u t c K  l e a n  Dew-point for the month ,.. ... ... 73.9 
Menn Dry Bulb Thermometer above computed mean Dew-point ... 7.6 

Inches. 

Mean Elastic force of Vapour for the month ... .. , ... 0.824 

Troy grain. 
... 3fesn Weight of Va onr for the month ... ... 8.87 

... Additional Weiglrt o r  Irapour required for complete saturation 2.40 
Mean degree of humidity for the month, complete saturation being unity 0.79 

0 

... Mean Hax. Solar radiation Thermometer for the month 128.9 

Rained 13 days,-&fax. fall of rain during 21  l~ours  ... ... 1.49 
Tot,al amount of rain (1111.ing the mont.11 ... 3.03 
Totnl amount of rain indicated by the Gauge attached to t i e  anemo- 

meter during the month ... ... ... 2.67 
. . . .  Prevailing direction of the wS.. S. 9. E. &'variable. 



lxxxii Heleoroloyicul 06sert.uCiom. 














